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BASES FARMACOLOGICAS PARA EL USO RACIONAL DE LOS

FARMACOS ENDOCRINOS  V.R.
DR. NELSON RUEDA ALEJO

FARMACOLOGIA ENDOCRINA DE LA REPRODUCCION

Las hormonas de acuerdo con el sitio de produccién y el de su posterior accion se clasifican en
autacoides, autocrinas, paracrinas, neurocrinas y hormonas sistémicas o endocrinas.

Los autacoides son hormonas locales que se elaboran y desencadenan su accion en el mismo lugar o
cerca a la célula donde se produce. Ej: PROSTAGLANDINAS.

Las hormonas sistémicas o generales son aquellas que elaboradas en células endocrinas y
neuroendocrinas, se transportan por via sanguinea para ejercer su accién en un lugar diferente al de su
biosintesis, Ej: BETA-ESTRADIOL.

Farmacologicamente hablando en la mafiana de hoy nos apartaremos de la clasificacion fisiologica de las
hormonas basadas en su accion, y es asi como se estudiaran iniciando por el hipotalamo con los RH
conocidos como hormonas de liberacién, para continuar con las hormonas gonadotropicas, hipofisiarias y
placentarias, las oxitdcicas y agentes tocoliticos, luego con las prostaglandinas analogas de la F2 Alfa.

HORMONAS LIBERADORAS.

A. DEFINICION:

Las hormonas liberadoras o RH, también conocidas como factores hipotalamicos de liberacion (RF) son
sustancias proteicas capaces de desencadenar la actividad de la secrecion hormonal en la adenohipéfisis.

Endogenamente son elaboradas en el hipotalamo a nivel del nucleo arcuato. En la pubertad la accion
sinérgica de las betaendorfinas y el neuropeptido y facilitan la iniciacion de la cinetica folicutar.

La hormona liberadora para el LH y FSH es una sola, que se conoce con el nofnbré de GnRH 6
Gonadoliberinas, o también con el de FSH-LH o sea hormona desencadenante en la produccién de
gonadotropinas hipofisiarias. Las gonadoliberinas presentan varios sinénimos como el LH/FSH.RF, LH-
FSH.RH.

Los factores y hormonas inhibitorias desencadenan su accion al bloquear la produccion de otra hormona a
nivel hipotaldmico o adenchipofisiario.



B. CLASIFICACION:

1. HORMONAS DESENCADENANTES: Corresponden a la gonadoliberinas 0 GnRH y sus analogos
sintéticos. '

2 HORMONAS INHIBIDORAS (IH): Relacionados con el bloqueo de la produccion hormonal
adenohipofisiaria. De importancia en veterinaria lo es el inhibidor de prolactina PIF.

HORMONAS LIBERADORAS DE GONADOTROPINAS GnRH

A. ORIGEN Y QUIMICA:

La GnRH decapeptido, de la que se conoce su accion clinica corresponde a la enddgena pero no se utiliza
en la clinica veterinaria.

Por sintesis el hombre ha desarroliado GnRH como polipeptidos mas exactamente decapeptidos como Ia
buserelina, gonadoliberina, cistorrelina, fertirelinas; luliberinas, que en conjunto conforman los analogos. El
GniH fue el sequndo peptido hipotalamico al cual se le diferencid su estructura guimica.

La GnRH endogena se secreta a nivel hipotalamico y €s fransportada a la adenohipéfisis por medio del
sistema portal hipotaldmico-hipofisiario donde estimula la secrecion de hormona FSH y LH, aunque
también de TSH. :

Su produccion se ve afectada por factores exogenos como la intensidad luminica, stress, y estados
emocionales.

La funcion de la GnRH es la de estimular la secrecion de Gonadotropinas Hipofisiarias las cuales
posteriormente estimularan el crecimiento gonadal y la gametogénesis ovarica asi como la actividad
testicular. En el ovario la FSH a nivel folicular provocara su maduracién y la generacion de receptores
para LH lo cual favorece ia ovulacion y la formacion de un cuerpo luteo productor de progesterona, que a
nivel uterino lo preparara para la gestacion o en su defecto para el inicio de un nuevo ciclo.

En el testiculo la FSH promueve el crecimiento y la LH la espermatogénesis. En utero, dvario y testiculo se
generan receptores para FSHy LH. La GnRH se produce a los 14 dias postparto.

B. ACCION FARMACOLOGICA DE GnRH ANALOGOS

Los analogos incitan a la produccion y liberacion del GnRH enddgenos y en la adenohipofisis estos GnRH
andlogos desencadenan el efecto fisiologico para estimular la produccion y liberacion de LH y FSH,
goneotropinas que via sanguinea llegan al ovario y estimulan la produccion de esteroides estrogénicos la
maduracién del foliculo, la ovulacion y posterior luteinizacion del ovario. La GnRH induge a una liberacion
extra del LH que promueve en el cuerpo luteo la elaboracion de progesterona. En vacas y en ovejas
inducen la ovulacion, pero esto no ocure en yeguas en estro. Las Gonadotropinas hipofisiaries

endogenas aparecen 48 horas postadminisﬁ(aci()n de los anélogos sintéticos.

En machos puede eventualmente desencadenar 10 efectos propios de FSH y de ICSH en el testiculo.
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Los andlogos de la GnRH son mas potentes en accion y es asi como el acetato de fertirelina es 7 veces
mas potente que la GnRH enddgena.
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C. SITIO DE ACCION: -

Hipotalamo con respuesta excitatoria y productoras en la adénohipéﬁsis de FSH y LH, a veces con mas
efecto LH.

D. ACCIONES COLATERALES:

No se conocen, pues parece que no provocan la liberacion de otras hormonas adenohipofisiarias, dada su
especificidad para la produccion de FSH y LH. No causa efectos de sensibilizacion como las
gonadotropinas placentarias tipo HCG y PMS.

E. MECANISMO DE ACCION:

No del todo aclarado como desencadenan la liberacién de las hormonas adenohipofisiarias, pero se cree
que para la activacion celular se requiere la presencia de Oxigeno y AMP ciclico. Se estimula entonces la
adenililciclasa presente en la membrana celular, la cual transforma el ATP en AMP ciclico necesario para
dar la energia requerida para la sintesis proteica mediante la protein G.

F. FARMACOCINETICA:

Con los analogos sintéticos marcados mediante radiosotopos se demuestra que la prolongacion del efecto
respecto a la GnRH natural se debe a un retardo en la degradacion enzimatica del nonapéptido. El acetato
de fertirelina se absorbe rapidamente, en 2 minutos se halla en la sangre luego de su administracion M.

El t/2 esta entre 12 y 30 minutos. Luego de su aplicacién IV. se elimina répidamente del plasma. Los
anéalogos del GnRH se distribuyen rapidamente en el LEC.

El acetato de fertirelina rapidamente se distribuye por la hipdfisis, utero, glandulas salivares, pulmén,
tiroides, pancreas y piel, indicando asi un amplia difusién.

El péptido previamente marcado rapidamente se acumula en el higado,, rifién, o hipéfisis. Al cabo de 60
minutos se halla una fuerte acumulacion en el tejido hipofisiario. No existe ninguna correlacion entre el
nivel plasmatico y la liberacion de FSH y LH por cuanto Ia eliminacién a partir del plasma se produce con
rapidez mientras que la accién hormonal persiste durante varias horas. La accién del GnRH es en oleadas
o picos de produccion.

La accion de la fertirelina se mantiene por sus enlaces con receptores especificos de la hipofisis,
particularmente con los de FSHy LH.

En el tubo digestivo se degrada por la accidn de las enzimas digestivas. En el organismo los analogos son
alterados enzimaticamente por las enzimas que catabolizan al GnRH enddgeno.



Después del tratamiento con fertirelina se han identificado 3 metabolitos inactivos. No aparece en la leche,
se excretan en 24 horas (42% en orina, 52% via "pulmonar y 1% en las heces). No requieren tiempo de
retiro.

La administracion repetida o dosis muy elevadas no desencadena desviaciones morfolégicas o funcionales
y si lo provocan estas son reversibles. Sin embargo, debe pensarse en efecto antiGnRH.

Presenta el acetato de fertirelina un amplio margen de seguridad, pudiéndose aplicar hasta 500 veces su
dosis sin causar problema al paciente.

G. APLICACIONES CLINICAS:

En trastornos de la fertifidad de origen ovarico, quistes foliculares o luteinizados por deficiencia de GnRH,
para induccion de la ovulacion y aumento de porcentaje de prefiez en vacas y yeguas. En vacas con
quistes foliculares, para provocar la ruptura del foliculo, inducir ovulacion y luteinizacion del foliculo

maduro.

La aplicacion de GnRH y PGF2 alfa en el secto o séptimo dia del ciclo proporciona un método eficaz para
sincronizar ovulaciones.

Después de 15 a 18 dias de aplicar el GnRH el quiste estara luteinizado y se presentara posteriormente
destruccion del quiste por accién luteolitica de la PGF2 ALFA.

En vacas para el mejoramiento en la eficiencia reproductiva en hembras postparto. GnRH (Fertirelina) y
PGF2 ALFA empleados secuencialmente con intervalos de 10 a 12 dias han disminuido el nimero de dias

abiertos en la vaca.

GnRH en el dia 14 postparto adelanta la primera ovulacion lo cual genera un efecto terapéutico sobre el
litero asi como también favorece la involucion uterina. Buenos resultados se han obtenido al tratar vacas
con quistes foliculares con y sin sintomas de ninfomania. El empleo de GnRH P4 y PGF2 ALFA
proporcionan un desamollo folicular programado y una subsecuente ovulacion en vacas con quistes
foliculares.

En aciclia, ovulacion retardada y atresia folicular ha mostrado excelentes resultados, mejora el porcentaje
de preficzenlal.A. y luego de la sincronizacion del celo. Aumenta la fertilidad en vacas repetidoras. Para
la reduccion de los dias abiertos entre partor, para incrementar el nimero de ovulaciones luego de lostres
primeros meses postparto. En vacas aumenta el nivel de gestaciones.

Aplicada en el dia 12 postinseminacion artificial o postransferencia de embriones activa la funcién de C.L.
de la prefiez. La presencia del C.L. es necesaria para el mantenimiento de la prefiez en la vaca, si el
animal no se halla prefiado se libera PGF2 Alfa del endometrio en respuesta a la Oxitocina, la cual genera
nuevos receptores para la F2 Alfa y se provoca una luteolisis. El embridn produce el ALFA2 Interferon que
inhibe los receptores Oxitocinicos endometriales y entonces se previene la luteolisis. El Estradiol de los
folicuios en crecimiento en la segunda mitad de la fase'luteal es quien estimula el desarrolio y la respuesta
de los receptores de Oxitocina en el endometrio, por lo que se incrementa la liberaciéon de PGF2 Alfa y fa
consiguiente luteolisis. El tratamiento con GnRH anélogo entre el dia 11-13 de la fase luteal reduce la
secrecion de Estradiol y el proceso anterior no se decreta, sobreviviendo el embrién y previniéndose la
muerte embrionaria.



Cabe anotar que el GnRH es capaz también de provocar por su accion LH la luteinizacion de otros
foliculos y este nivel de P4 se elevara impidiendo por doble via la muerte embrionaria.

YEGUA: Alteraciones quisticas de los ovarios con o sin celo prolongado o permanente, aciclia, induccion
de la ovulacién, determinacion del momento de la ovulacion y cubrimiento, mejora el porcentaje de prefiez.
En Europa se emplea para induccion del ciclo estral, presenta una respuesta pobre si se compara con un
programa de luz artificial. Se puede aplicar 10 a 12 horas antes de la ovulacion.

Recientemente se ha utilizado GnRH unido a un dispositivo intravaginal de progesterona donde el GnRH

aumenta la concentracion de Estradiol induciendo a la ovulacion y la progesterona provocara la formacion
de un nuevo cuerpo luteo. La PGF2 Alfa provoca luteolisis para el desarrollo de un nuevo foliculo.

En machos: En caso de oligospermia y criptorquidea.

En deficiencias de Testosterona para favorecer el desarrollo de caracteres sexuales diferenciales se aplica
GnRH para el incremento de LH (ICSH) que actia en las células de Leydig para producir Testosterona.
Adelantar la pubertad en caso de retraso.

En gatas: Como terapia alternada de FSH o HCG para la induccion del estro luego de anestro prolongado.
Como control hormonal en edad avanzada.

En hembras con edad avanzada que presentan periodos de anestro prolongado y deficiencia en la
fertilidad cursan con elevaciones de FSH y LH en forma desordenada. Al aplicar GnRH se sincronizan las

oleadas para mantener el ciclo ovarico y reducir los efectos del climaterio tal como ocurre en medicina
humana.

G. ADMINISTRACION, DOSIS Y PREPARADOS:

Via IV,IM,SC. Es preferible usar la via IM.

BUSERELINA: Dosis: 10 a 20 mcg. en vacas y yeguas (4 a 10 mi) (2 x 5 ml aintervalos de 24 horas).
ACETATO DE FERTIRELINA: Vacas 100 mcg por animal  Uso IM una sola administracion.

No debe emplearse GnRH analogo en ganado de carne que esté subalimentado, en clima caliente hostil,
en vacas de 60 dias postparto que estén amamantando, porque puede provocar anestro funcional en
ausencia de una cinética folicular estable.

DOSIS:

Perros: Esteroidogenesis testicular 125 a 250 nglkg, descenso testicular 50 a 100 mcg, si no hay
respuesta repetir al mes.

Gatas: Estipulacion de la ovulacion luego del apareamiento 25 meg IM.

Vaca: Quistes ovaricos 100 mcg/IMo IV



Oveja-Cabra: 100 mcg diax 4 a5 dias

GNRH ANALOGOS O SINTETICOS EN VETERINARIA

NOMBRE PRINCIPIO ACTIVO VIA PRESENTACION
COMERCIAL ADMINISTRACION
OVALYSE Acetato de M Amp x 2 ml
Unipharma Fertirelina
CONCEPTAL Buserelina 0.004 mg/mi | IM Fcos x 10 mi
OVARELIN Cistorelina M Fco Amp 2ml

HORMONAS GONADOTROPICAS

Hay dos tipos de hormonas gonadotropicas:

a. Las conocidas como adenchipofisiarias FSH y LH que acttan sobre las gonadas desencadenando en
elias {a produccion de hormonas sexuales. .

b. Las placentarias que producen algunas especies animales como la yegua y la mujer, pero que también
son capaces de inducir la produccién de hormonas sexuales cuando se aplican en animales no
prefiados.

A. HORMONAS GONADOTROPICAS ADENOHIPOSIFIARIAS

1-  La hormona FSH se elabora en la adenohipéfisis por accién directa del GnRH el cual es comun para
FSHy LH.

A ORIGEN Y QUIMICA:
La natural es una glicoproteina, la comercial se obtiene a partir de extractos hipofisiario, pero no siempre

se consigue un extracto en forma de por deméas pura. Un producto liofilizado de alto poder se conoce
como FSH-P el cual puede contener pequefias cantidades de LH.

B. ACCION FARMACOLOGICA:
Fundamentalmente provoca desarrollo del foliculo y con ello desencadena la cinética folicular. Logra el

que a un mismo tiempo varios foliculos inicien su cinética, razén por  la cual una vez administrada, en
un ovario se pueden encontrar varios de ellos en distintos estados de evolucion.



Los receptores para FSH y LH se acoplan a la adenilato ciclasa mediante la protein Gs tanto en la hembra
como en el macho.

En el macho provoca desarrolo de los tibulos seminiferos facilitando asi la maduracion de los geminales
primarios y la espermatogénesis.

C. APLICACIONES CLINICAS

Este farmaco debe aplicarse cuando hay comprobada deficiencia de FSH. La FSH se utiliza para provocar
superovulacién, necesaria para la fransferencia de embriones.

Se emplea al igual que otras hormonas en la terapia sustitutiva, en este caso por deficiencia de FSH.
Tanto en vacas, ovejas, perros, yeguas, efc.

Se ha intentado producir ovulacion en vacas con anestro, pero infortunadamente muchas de ellas no
responden al tratamiento.

Junto con progestagenos se utilizan para el tratamiento del anestro.

El empleo de FSH puede provocar gestaciones gemelares lo cual induce a los partos distécicos y/o
retencion placentaria.

Vacas anéstricas tratadas con FSH pueden desarrollar cuerpos liteos deficientes.

No debe utilizarse en pacientes con tendencia a hiperplasia endometrial o q‘uistes foliculares.

D. VIAS DE ADMINISTRACION Y DOSIS

Se aplican IV, IM 6 SC. Existen varioé esquemas para su utilizacion, el cual debe administrarse cada 12
horas durante 4 6 5 dias, hacia el dia 15 60 16 del ciclo estral, finalizando hacia el 20. Para provocar la

superovulacion en vacas, dosis total de 25a 50 mg repartidos cada 12 horas 5 mg y en novillas en
dosis decrecientes.

PREPARADOS

FSH-P liofilisada, fraco por 10 ml con reconstituyente. Cada ml contiene 5mg de FSH 1 ml/5mg de FSH
1 mg de FSH-P es igual a 1 unidad Armour, la que a su vez equivale de 9.4a 14.2U.l.  de FSH.
DOSIS |

Perra: Induccién del celo 20 Ul/Kg x 10 dias

El proestro se presenta entre los 7 y 10 dias y puede durar de 2 a 3 dias. Se puede aplicar HCG a los dias
10y 11 para efecto LH.

Gato: 2mg .M.



Caballo: 10-50 mgIV. IM o Sc

Cerda: 5225mg IV, IMo Sc

HORIMONA LUTEINIZANTE LH

Provoca la ovulacion, la formacién y el mantenimiento del cuerpo liteo, presentando acciones similares a
la GnRH.

La LH estructuralmente es un peptido mas grande que el GnRH Io que ocasiona respuestas
inmunolgicas.

Actualmente en nuestro medio no contamos con preparados veterinarios a base de LH, por cuanto han
sido desplazados en su actividad farmacologica por los analogos de GnRH y las Prostaglandinas.

La LH comercial se encuentra en forma mas pura que la FSH.

B. GONADOTROPINAS PLACENTARIAS

1.

Gonadctropina Corionica Humana (‘hCG):

Conocida también como CG, hCG o PV. Se elabora en las células del trofoblasto de Ia placenta fetal
humana, su accién predominante es Ia de actuar como hormona LH por cuanto tiene acciones
similares y ocupa los mismos receptores. Este polipéptido secretado por la placenta se absorbe de Ia
orina de la mujer embarazada. Como yase anoté en nuestro pais no contamos con
presentacion veterinaria de hCG, pero la linea humana cuenta con PRIMOGONYL (Schering) amp,
por 2mi x 1000 y 5000 U.I:/ml. Esta hCG se emplea en terapia hormonal sustitutiva de LH.

Se acepta que una U. Internacional es igual a 1 unidad USP. Se hallan 1500 USP por miligramo.
Igualmente en humanos existe un inhibidor gonadotropico a base de DANAZOL (Ladogal cépsulas
po4 50,100,200 mg) indicado para el tratamiento de la endometriosis al transformar el endometrio en
inactivo y atréfico.

La hCG presenta un marcado efecto FSH.

En machos induce a la produccién de androgenos testiculares y el descenso testicular. En hembras
estimula el cuerpo liteo para la produccion de progesterona y lainduccion de la ovulacién. En perras
la nCG induce a la secrecion de estrogenos.

FARMACOCINETICA

La hCG es destruida en el TG después de su administracion via oral razén por la cual se medica via
parenteral. Luego de su administracion IM los niveles plasmaticos mas altos se obtienen a las 6
horas. La hCG se distribuye inicialmente en los ovarios de las hembras y en los testiculos de los
machos, aungue tambi¢én se puede distribuir en los tubulos proximales y en la corteza renal. La hCG

by gy s



~

se elimina de la sangre de manera bifasica. La eliminacion primaria se realiza cerca alas 11 horas y
la fase terminal a las 23 horas.

USOS CLINICOS

Ninformania por quistes foliculares, infertilidad en perras debidas a fallas en la ovulacion, induccion a
la ovulacion, criptorquismo. Luego de la inseminacion artificial se puede aplicar hCG. En amenaza de
aborto, en aborto habitual, en impotencia y astenia sexual masculina.

DOSIS

Perros: Criptorquismo 500 Ul. via IM 2 veces x semana x 4 a 6 semanas.

Perras: Luteinizaciéon de quiste folicular persistente 500 Ul via IM. Perras infértiles ciclando
normalmente con bajos niveles de progesterona 500 Ul Sc dias 10 a 11 del calor.

Gatas: 100 a 500 Ul

Vacas: 10.000 Ul via IM 0 2500 Ul via IV. Sies necesario se repite el tratamiento a los' 14 dias.
Caballos: Criptorquismo: 100 Ul 2 dias por semana por 4 a 6 semanas.”

Yeguas: Ovulacién 2000 a 3000 Ul via IV.

Ovejas: 250 A 1000 UL via IM o Sc, la ovulacion se presenta a las 48 horas.

En superovulacion la dosis de las distintas especies.

Vacas: Para crecimiento folicular se aplican en el dia 15-16 del ciclo 1500-3000 Ul de
Gonadotropina Humana Postmenopausica (hMG)

Presenta actividad LH y FSH se extrae de la orina de mujer menopausica y dado su pero molecular no
presenta riesgos de produccion de anticuerpos que bloquean sus efectos terapéuticos.

Se utiliza para el tratamiento de la esterilidad masculina, en criptorquidia y esterilidad femenina.
En nuestro medio el producto PERGONAL 500 amp provee 75 Ul de FSHy 75 Ul de LH.
Gonadotropina Placentaria PMS (0 PMSG) También eCG:

Significa suero de yegua prefiada. Es una proteina que elabora la yegua en el primero tercio de su
gestacion y como se sabe es la base para la determinacion del diagnéstico precoz de gestacion.



En forma comercial se obtiene del suero de las yeguas prefiadas. Su accion farmacolégica es similar
a la desarrollada por la adenohipofisiaria FSH, pero como quisra que presenta una vida medida (t/2)
mas larga se le puede administrar a periodos mas espaciados 0 a veces una sola dosis logra
desencadenar respuesta terapéutica.

En el pais no se cuenta en la actualidad con preparados veterinarios a base de PMS, pero en el
mercado no legalizado se encuentra FOLLIGON (Intervet), el cual se emplea para el tratamiento de
anestros, para provocar superovulacion para la transferencia de embriones, y en el macho para
combatir desviaciones en el cuadro espermatico.

GONADOTROPINAS
1. ADENQHIPCFISIARIAS
HOMBRE PRINCIPIO ACTIVO VIA PRESENTACION
COMERCIAL ' ADMINISTRACION :
FSH-P Schering Hormonas FSH delV. IM. SC Fco 10 mi/50 mg
Porcino Smg/ml
2. PLACENTARIAS
MOMBRE PRINCIPIO ACTIVO WIA PRESENTACION
COWMERCIAL ADMINISTRACION ]
PRIMOGONYL hCG 100 y 5000 UI IM, IV Amp x 2 ml
Schering '
PROFAS| Farma hCG 1000,2000 y 5000 | IM Cajax 2amp
Ul

HORMONOTERAPIA DEL UTERO

a. DEFINICION: Los medicamentos que estimulan la contraccién uterina se llaman oxitocicos. El término
echolico es sindnimo de oxitocico.

b. CLASIFICACION:
Oxitocina o extractos hipotalamicos
Alcaloides del cornezuelo de Centeno (en desuso)
Prostagiandinas F2 alfay E2



OXITOCINA

A. ORIGEN Y QUIMICA:

La oxitocina endogena se elabora en el niicleo paraventricular del hipotalamo. La oxitocina fue el primer
polipéptido hormonal que se sintetizd.

Es una polipéptido ciclico, de 9 aa PM 1000. Contiene union disulfuro y es muy similar en su estructura a
la vasopresina ADH.

Un extracto acuoso estéril de la neurohipéfisis de cerdos y vacas, se estandariza originando 10 unidades
por ml, de Oxitocina (1 unidad internacional equivale a 2 mcg de hormona pura).

Los anélogos de la Oxitocina se obtienen por sustitucién de varios grupos y los cambios en la actividad
farmacoldgica se deben a sus modificacines estructurales.

Los preparados comerciales de oxitocina estan exentos de efectos ADH o actividad vasopresora cuando
se administran a dosis usuales. ‘

Preparados comerciales de oxitocina tienen su pH ajustado con acido acético a 2.5- 4.5. y viales con
multidosis pueden contener clorobufanol al 0.05 % como preservativo.

B. ACCION FARMACOLOGICA

La actividad de la oxitocina en el utero se pone de manifiesto mediante previa sensibilizacion estrogénica,
por lo que actua en el estro, al inicio y al final de la prefiez, desendadenando miocontraccion de la fibra

muscular lisa uterina.

La oxitocina normalmente actia hasta 6 dias post parto por lo cual debe confirmarse previa a su
administracion la dilatacién del cervix para evitar de ésta manera ruptura del tero.

Glandula Mamaria: Provoca contraccion de las células nioepiteliales del alvéolo lacteo, desencadenando
la eyeccién de leche asi como también la oxitocina esta involucrada en una mayor produccion de PRL
postordefio. Cabe anotar que la Oxitocina no tiene propiedades o efectos galactopoyéticos.

Debido a que la oxitocina tiene minimas propiedades antidiuréticas puede ocurrir intoxicacion hidrica si se
administra a una velocidad muy alta o grandes voliimenes intravenosos de fluidos sin electrolitos.

Recientemente se ha comprobado que ejerce efecto luteolitico en la fase temprana de la luteinizacion.



FARMACCCINETICA

La oxitocina se destruye en el TGl por lo que debe administrarse por via parenteral, luego de la
administracion infravenosa la respuesta uterina se presenta inmediatamente. Cuando se aplica por via
intramuscular la respuesta se presenta en 3-5 minutos. La duracién del efecto en perras después de la
administracion 1V, IM, SC es de aproximadamente 13 20 minutos. La administracién de Oxitocina puede
hacerse por via intranasal, pero la absorcién puede ser erratica. La Oxitocina se distribuye en el LEC.
Pequenas cantidades de Oxitocina pueden atravesar la piacenta y entrar en la circulacion fetal. La vida
media en el plasma es de 3 - 5 minutos. En cabras cerca de 2 minutos. La Oxitocina se metaboliza
rapidamente en el higado y rifion y la enzima circulante oxitocinasa destruye la hormona. Pequeias
cantidades de Oxitocina son excretadas en la orina.

ACCIONES COLATERALES:

En humanos tiene efecto insulincide. Puede tener efecto antidiurético dada su similitud en la estructura
quimica con la ADH. La oxitocina natural es mas uterotonoca que antidiurética.

C. SITIO DE ACCION:

Fibra muscular lisa del (tero y en las células mioepiteliales del alvéolo lacteo.

D. MECANISMO DE ACCION:

Aumenta el componente calcico necesario al momento de la iniciacion del potencial de accién.

Elevados niveles de Mg,K y Ca estan involucrados en la hipercinética uterina. La Oxitocina tiene gran
afinidad por los receptores uterinos que Son en ocasiones verdaderos marcapasos:

Fisiologicamente la oxitocina se conoce como Neurofisina | y la Vasopresina ADH como Neurofisina 1.

La Oxitocina incrementa la permeabilidad en las miofibrillas uterinas, al sodio facilitando su contraccion.

£. FARMACOCINETICA:

La Oxitocina natural que elabora el animal prefiado es destruida por la oxitocinasa y es destruida en el
TGIl. Se emplea parenteralmente via IM, respuesta a los 3 a 5 minutos. [V es inmediata. Duracion del

efecto de 13 a 20 minutos.

La Oxitocina se metaboliza en el higado y en el riflon y en la circulacidon por la oxitocinasa, pequefas
cantidades se pueden eliminar por la orina.

Pequefias cantidades pueden afravesar la placenta y penetrar al feto.



F. APLICACIONES CLINICAS:

Util en el caso de distocias en perras, gatas y cerdas, donde fa palpacién es dificil. En la expulsion de
placentas retenidas, aunque hoy en dia lo hacen mejor las prostaglandinas tipo F2 Alfa.

Para activar Gteros aténicos al momento del parto.

En casos de cesarea la administracion intrauterina facilitara la rapida involucion, asi como también evitara
hemoragias uterinas.

En prolapso uterino la administracion directa provocara reduccion de su tamafio y facilitara el manipuleo
del mismo.

Debe administrarse oxitocina con el cervix dilatado.

Facilita la evacuacion de leche lo cual es Util en cerdas agalacticas, sindrome MMA y en casos de mastitis
en vacas para expulsar leche y posteriormente poder aplicar una quimioterapia adecuada.

Para combatir hemorragias postparto. La Oxitocina puede actuar como luteolitico hacia el final de la
prefiez. La sintética por su caracteristica no presenta vasopresinico y su accion es constante.

Contraindicada en partos distocicos, desproporcion fetopélvica, en severa toxemia.
G. ADMINISTRACION, DOSIS Y PREPARADOS: .
La administracion IV, debe hacerse en forma lenta y diluida en suero fisioldgico.

La administracion IM, debe hacerse lo mas profundo posible, pues cuando se aplica superficiaimente
podra causar estafelacién en el sitio de inyeccion.

Se aconseja administrar pequefias dosis y repetir cuantas veces sea necesario.

Puede presentarse intoxicacion acuosa si se emplea grandes dosis para largos periodos, si se da
conjuntamente con soluciones no electroliticas debida al efecto ADH. Puede provocar hipertension si se
administra simultaneamente con simpaticomiméticos.

Las PG potencializan el efecto de la oxitocina.

La administracion intranasal puede presentar absorcion erratica.

DOSIS EN Ul OBSTETRICIA U1 |EYECCION DE LECHE U |
Gata 5-10 1-10-

IM Perra 5-25 2-10

Cerda 30-50 5-20

Oveja 30-50 5-20

Vaca 75-100 10-20

Yeguat 75-100 10-20




Cuando se administra IV, estas dosis se pueden reducir a la mitad. También se recomienda Sc pero no es
muy aconsejable.

Preparados humanos: PITOCIN Y SYNTOCINON. Ampolia x 1ml de 5 Ul 6 10 UL.

En Medicina Humanam, en caso de embarazo prolongado, desnutricion intrauterina, ruptura prematura de
membranas, aborto frustrado, etc. Se utiliza la oxitocina como inductor para conseguir contracciones cada
tres minutos de 30 45 segundos.

Alcaloides del Cornezuelo de Centeno: Actuan por cuanto estimulan los receptores uterinos. No hay
presentaciones comerciales para uso veterinario y poco se empiean. En humanos se emplea en casos de
atonia 0 hemorragia uternina asociada a cesarea el producto METHERGIN (Metilergobasina), ampollas por
0.2 mg/ml, grageas 0.125 mg.

D OXITOCINA SINTETICAS VETERINARIAS

{HOMBRE PRINCIPIO ACTIVO VIA PRESENTACICN

COMERCIAL ADMINISTRACION
HORLIOFISINA Oxitocina sintética 50| IM SC. Caja3amp x 5ml
Vicar Ul x ampolla ' _
ORASTINA Oxitocina sintética 10| IM SC Fcox5y 10 ml
Hoechst Colombiana | Ul x ml
OXITOCINA CALIER-|Oxitocina sintética 10| 1M IV Faco x 10 ml
Boehringer Ingelheim  |Ul x 5 cm.
OXITOCINA Oxitocina sintética| M SC Caja 12 Fcos x 10 ml
SINTETICA 10Ul x ml IV en 100 ml Suero '
Vecol Fisiologico
PITUIFRAL Oxitocina sintética 10 IM SC Fcox 10 mi
Bozehringer Ingelheim | Ul po mi
VETUCIN Oxitocina Sintética IM SC IV Lenta Fco x 10 mi x 100 Ul
Lab Viveth Faco x 20 ml x 200 Ul
LACTOPART Oxitocina Sintética IM SC IV Lenta Fco x 10 ml
Lab Erma

U.l. UNIDADES INTERNACIONALES

NOTA: los diferentes laboratorios la recomiendan para estimulantes de las contracciones uterinas,
hemorragias postpartum, retencion de placenta, coadyuvante en el tratamiento de la mastitis, descenso de
laleche. JAMAS para atonia intestinal.



B. AGENTES TOCOLITICOS: Aguellos farmacos que provocan inhibicion de la contraccion uterina al
momento del parto (antiespasmédicos) se conocen con el nombre de tocoliticos 6 uteroinhibidores. Se
puede ejercer con ellos una farmacovigilancia al momento del parto.

CLASIFICACION: Los agentes tocoliicos fundamentalmente son aminas simpaticomiméticas o agentes
adrenergicos beta 2 meméticos.

A. ORIGEN Y QUIMICA: Compuestos sintéticos andlogos a la adrenalina que endégenamente se
biosintetizan en la adrenal y el terminal nervioso autonomo simpatico. '

B. ACCION FARMACOLOGICA: Inhiben las contracciones del Gtero al momento del parto.
Colateralmente pueden provocar aceleracion cardiaca, broncodilatacion y vasodilatacion. No interrumpe la
cinética hormonal concomitante con la labor del parto. Indirectamente promueven una accion
uterosedante.

C. SITIO DE ACCION: La fibra muscular lisa uterina.

D. MECANISMO DE ACCION: El Gtero posee receptores alfa y beta 2, llamados adrenoreceptores. Los
tocoliticos actian sobre los receptores beta 2 uterinos que durante el parto y al término de la prefiez,
generando una activacion de los adrenoreceptores, betamiméticos o simpaticomiméticos beta 2, lo que
finalmente se traduce en miomelajacion uterina. Hay concomitantemente un aumento del AMPc a partir del
ATP mediado por accion de la proteina Gs localizada en la cara interna de fa membrana celular. A nivel
bronquial los beta 2 pueden ser activados provocando una broncodilatacién por cuanto gjerce accion sobre
el mastocito previniendo la deghranulacion de sustancias broncconstrictoras, acelera los movimientos
mucociliares. Poco afecta los receptores beta 1 por lo que sus efectos cardiacos son limitados.

E. FARMACOCINETICA: Se absorben por via oral y parenteral. Se elimina por la orina aunque
pequenas cantidades lo hacen por la leche y heces. Su efecto dura aproximadamente 6 horas.

TOXICOLOGIA: DL 50 20 a30 mgkglV .
oral 176 mgkg

F. APLICACIONES CLINICAS: Permite el manejo del parto distcico, evitando la muerte de las madres y
los fetos, por cuanto bloguea las contracciones uterinas, aliviando al feto de la presion del parto.
Igualmente facilita el paso del feto por el canal uterovaginal.

Facilita la programacion de los partos, evitandose los partos nocturnos.

En cabalos de hipédromo evita la hemorragia por sobre esfuerzo luego del ejercicio de las carreras.

No afecta el posterior proceso de expulsion de la placenta y sus secundinas. Facilita el manejo del Gtero
para reponerlo en su sitio en casos de prolapso, en espasmos del cervix, en posicion incorrecta del feto y
en la preparacion quirlrgica de la cesarea.

NO DEBE ADMINISTRARSE JUNTO CON SIMPATICOMETICOS U OTROS VASODILATADORES.

Se puede prolongar el parto por 6 a 8 horas.



Recientemente se han reportado que animales tratados con beta 2 miméticos presentan capa de grasa
uniforme en sus carnes. Por efecto de B3 miméticos.

También se pueden emplear con beta 2 miméticos farmacos de uso humano como AUPENT
(Orciprenalina), BRYCANIL (Terbutalina), VENTILAN (Salbutamol), BEROTEC (Fenoterol), SPIROPENT
(Clenbutero) jarabe.

G. DOSIS, PREPARADGS:

E. TOCOLITICOS

PLANIPART Cienburterenol  0.03 | IM Fcos x 50 mi
B.LS.A. mg/ml. IV Lenta
Simpaticomimético

Vaca dosos 0.06 meglkg 6 0.03 dosis total.
Ovinos 0.20 a 0.25 mg dosis total

Eventualmente también pueden provocar afecto uteroinhibidor los analgésicos no esteroidales como la
aspirina y la indometacina por bloqueo de la sintesis de PG F2 alfa. El efecto es sostenido aungue su
accion no es tan manifiesta y de rapida presentacion como con los beta 2 mimeticos.

PROSTAGLANDINAS

Centenares de articulos refieren la historia de las prostaglandinas y es asi cimo el nombre de KURZROK y
LIEB estan ligados al inicio de su estudio, pues ellos observaron en 1930 que tiras de Utero recientemente
colectado generaban actividad cuando se les adicionaba en el tubo de Fletis semen humano también
recientemante colectado.

Goldbatt en Inglaterra y Von Euler en Suecia, informaron de hallazgos similares. En 1935, Euler lo
identifico como acido liposoluble y dado que esta sustancia se encontraba en el semen del cual hace parte
el fluido prostatico, lo bautizé como Prostaglandina.

Hoy en dia sabemos que se ha encontrado en todos los tejidos y liquidos corporales, tiene entonces
obicuidad en el organismo, aunque las PG son utilizadas muchas de las veces por los 6rganos que las
sintetizan por lo que se ha acufiado un término que denota esta caracteristica y €s el de AUTOCOIDE.

Peguefias cantidades provocan variados efectos biologicos, activan o inactivan la adenililciclasa en
muchas células y se explica que el mecanismo de accién de muchos farmacos que acttan a nivel
cardiovascular o los que actian en los procesos inflamatorios asi como gran variedad de compuestos
deben su accion a la sintesis o inhibicidn de las prostaglandinas.

Las primeras prostaglandinas fueron aisladas en 1957 por Bergstrom y Sjoval, obteniendo las E1y F2 alfa.



Entre 1962 y el 65 se obtuvo la dilucidacion de sus estructuras. En el 63 la sustancia presente en la
meédula renal del conejo inicialmente conocida como Medulina se identificé como una PGAZ2 y 2 afios mas
tarde se aisld de fa médula renal la PGE 2.

Inicialmente las PG de las series E y F fueron llamadas primarias y consideradas como las mas
importantes. Hoy en dia se piensa que ellas constituyen solo una fraccién de los productos
fisiologicamente activos. Se han identificado endoperéxidos ciclicos (PGG2 y PGH2).

Recientemente se han encontrado los tromboxanos y las prostaciclinas. Se debe hablar no de
prostaglandina sino del sistema prostaglandinico que incluye una gran variedad de las mismas, con -
multiples efectos en el organismo tanto humano como de los animales.

Desde hace ya unos afios se discuten las aplicaciones de mediadores prostaglandinicos en la patologia
del dolor y la inflamacién. Son numerosas las acciones que desencadenan las prostaglandinas y como tal,
también es grande la expectativa en el desarrollo de nuevos farmacos.

CARACTERISTICAS QUIMICAS:

Quimicamente son acidos grasos insaturados con 20 atomos de C y un anillo ciclopentano. Las
prostaglandinas cuya abreviacion es P.G. son analogas de un compuesto hipotético, el acido prostanoico,
que se divide en varios grupos designados por letras A-B-C-D-E-F-G-H-12-Tx, los cuales se diferencian
por las caracteristicas del anillo ciclopentano. Ey F son las llamadas primarias. Las clases principales se
subdividen a su ven segtn el nimero de dobles enlaces en las cadenas laterales.

Las prostaglandinas con subindices 3 son muy raras en la naturaleza. De las E se obtienen las ABy C
por deshidratacion e isomerizacién. La estereoquimica determina las posiciones de los grupos radicales
en los carbonos asimétricos. En la F2 alfa existen cinco carbonos asimétricos (8.9,11,12,15).

La sintesis de PG primarias se logra por un mecanismo enzimatico microsomal llamado
prostaglandinsintetasa. En vivo las PG se originan a partir de acido linoléico que se ingiere como
cinstituyente de la carne de bovino para construir la base del 4cido araquidonico fundamental en la flamada
“cascada” de la sintesis de las distintas prostaglandinas. -

El acido araquidonico se libera de los fosfolipidos de la membrana celular por accién de la fosfolipasa A2.
Esta enzima es activada por varios tipos de mecanismos hormonales, quimicos, mecanicos, toxicos,
luminicos, etc. La activacion de la enzima fosfolipasa limita la produccién del precursor y siendo las -
prostaglandinas hormonas de accion rapida y en la mayoria de los casos local, la disponibilidad de ellos
esta determinada por la actividad y presencia de la enzima.

La vida media de las prostaglandinas PGF2 alfa estable en solucién acuosa a 37 grados centigrados,
endoperdxidos ciclicos PGG2 y PGH2 30-40 segundos, prostaciclina desaparece en 10 minutos.

El acido araquidonico que es el precursor debe llegar a los microsomas y cerca de la membrana nuclear,
dinde la enzima prostadinsintetasa determina la cascada de sintesis de PG.

Las prostaglandinas actian sobre receptores situados cerca del lugar d sintesis, transformandose
rapidamented en metabolitos menos activos desde el punto de vista fisioldgico.



Inhibidores en ia formacién de PG por impedir la formacién del &cido araquidénico son los glucocorticoides
o por inhibicién de la ruta cicloocigenasa para formar los endoperdxidos que determinan la formacion de
varias prostaglandinas. Entre ellas estan, la aspirina y los agentes antiinflamatorios no esteroidales.
N.SAlL.

Ahora bien el 95 % de postaglandina E2 se inactiva en el pulmén en los lechos vasculares. El pulmén
actia como un filtro esta depuracion previene al sistema cardiovascular y a otros érganos de sus efectos
prolongados.  El catabolismo puede ser rapido por la accion de enzimas especificas para las
prostaglandinas o lento su catabolismo pues deben ser oxidados y luego apareceran en la orina.

Laz enzimas que catabolizan la degradacion de PG tienen amplia distribucion en el organismo y se hallan
en el bazo, rifion, tejido adiposo, intestino delgado, higado, testiculo, pulmon.

Una PG muy importante en Medicina Veterinaria es la F2 alfa. Es inactivada a nivel pulmonar, pero este
problema se obvia cuando se administran los andlogos sintéticos de las prostaglandinas y cuando se
aplican via intravaginal o intravulvular.

INHIBIDORES DE LAS PROSTAGLANDINAS

Los farmacos antiinflamatorios provocan bloqueo del sistema prostaglandinico a través de la inactivacion
de la ciclooxigenasa como en el caso de los farmacos antiflogisticos no esteroidales NSAIA y la aspirina, o
también a través de la disponibilidad reducida del sustrato tal como ocurre cen los farmacos antiflogisticos
esteroidales.

Estos farmacos no esteroidales provocan formacion reducida de PG, en el foco de la inflamacion y en ofras
partes como ocurre en el hipotalamo que cuando se produce fiebre debida a la produccion de PG pero su
blogueo por parte de la aspirina reducira entonces el efecto pirético.

El mecanismo de accion de la aspirina se explica por el bloqueo de la sintesis y liberacion de PG. El
mismo mecanismo de accion lo tiene la INDOMETACINA por inhibicion de la ciclooxigenasa. La
ciclooxigenasa es una enzima suicida la cual irreversiblemente se autodestruye durante la oxidacion del
acido araquidénico. A partir de 1971 se han estudiado las acciones farmacologicas de los inhibicores de la
sintesis del 4cido araquidonico y en especial de la ciclooxigenasa (COX).

Recientemente se han identificado dos isoenzimas COX1 y COX2. La activacion de la COX1 que se
considera la enzima constitutiva originan prostaglandinas con efecto antitrombogénico y de accion
citoprotectora sobre a mucosa gastrica. La COX2 se induce por efecto de los estimulos que conducen ala
inflamacion-  Hoy en dia la investigacion esta orientada a la busqueda de farmacos, si bien
antiinflamatorios, que bloguean la COX pero rio ala COX1. ‘

Se explica que la aspirina ejerce efecto antiinflamatorios por inhibicion de la COX2 y ios efectos
secundarios indeseables como toxicidad renal e irritacion de la mucosa gastrica son debod a la simultanea
inhibicién de la enzima constitutiva COX 1.



PROSTAGLANDINAS EN REPRODUCCION ANIMAL

QUIMICA

Los andlogos mas importantes son dinoprost, trometamina, tiaprost, clorprosterenol sddico,
fluorprosterenol, fenprostaleno que es un ester metil sintético analogo a la F2 alfa.

ACCION FARMACOLOGICA

En Medicina Veterinaria fa F2 alfa y sus analogos como el DINOPROST, TIAPROST,
CLORPROSTERENOL provocan efectos luteoliticos. La F2 alfa enddgena junto con las bradiquininas,
kininas, histamina y otras citocinicas estan involucradas en el proceso de la ovulacion.

Por su efecto luteolitico provocan aborto, induccion del parto, efecto de apertura del orificio cérvico uterino,
expulsion de contenidos uterinos purulentos, expulsion de membranas fetales, expulsion de fetos
momificados, sincronizacion del estro, induccion de la ovulacion, inhibicion de la esteroidogénesis por
parte del cuerpo liteo, también provocan relajacion del cervix. ' '

La PGF2 Alfa enddgena de origen uterino mediante un sistema de contracorriente llega al cuerpo liteo
donde provoca regresion del mismo, de esta manera se comportan sus analogos.

FARMACOCINETICA:

Poco se conoce pero se sabe que el dinoprost se distribuye rapidamente y que la vida media es muy corta.
En la leche aparecen niveles muy bajos.

El Tiaprost en Bovinos la concentracion maxima es de 2 ng/ml a las 0.5 horas de aplicacion, la vida media
en el plasma es de 1.2 horas y concentraciones comprobables hasta 7 horas en el plasma despues de su
aplicacion.

El Fenprostalene se absorbe y se elimina mas lentamente que otras PG. No se le encuentra en la leche
después de 48 horas de su administracion.

No se dispone de informacion sobre el fluorprosterenol.

USOS CLINICOS:

Dado que los anélogos de las PGF2 alfa presentan el mismo mecanismo de accion y los mismos efectos
se consideran en bloque los usos clinicos de los distintos tipos comerciales de prostaglandinas.

En Veterinaria se han utilizado para sincronizar el celo, inducir el aborto, inducir el parto y junto con
corticoesteroides como la Dexametasona inducen la presentacion del parto pero provocan retencion de
placenbta, expulsion de fetos momificados, para expulsar pidmetras, lo cual ha dado excelente resultados
en perras y vacas. Vacas resistentes a antibioticos dan buena respuesta con PGF2 alfa en la expulsién de
piometras y en mastitis. ‘

Para efecto profilatico una dosis postparto via intravulvar reduce el riesgo de piometras.



En Porcinos la PG es sensible, su cuerpo liteo después del dia 13 del ciclo. Los cuerpos liteos de la
prefiez son muy susceptibles luego del dia 12 de la prefiez. Inducen el aborto 48 horas luego de su
administracion. Induce y sincroniza el parto a los 111,112,113 dias de gestacion provocando el parto a las
40 horas postaplicacion. El iempo para emplear PG en sincronizacion del celo en cerdas es muy corto.

Las yeguas son muy sensibles al efecto de la PG sobre la musculatura lisa del TGI lo cual provoca célicos,
sudoracion ,diarrea y a nivel vascular hipotension.

Dado el atlo costo de la PG se utilizan via intravulvar, IV o intravaginal y es mejor utilizarla previa
palpacion rectal a fin de establecer un cuerpo liteo funcional donde es efectiva la PGF2 alfa.

En bovinos la sincronizacion de celos y la administracion conjunta de PMS favorece y asegura la
transferencia de embriones.

EI DINOPROST es la prostaglandina natural de la F2alfa que se encuentra en el mercado veterinario y el
TIAPROST es su anélogo en el mercado colombiano junto con el clorprosterenol.

DOSIS VIAS DE ADMINISTRACION

fn trabajos realizados en la Facultad de Medicina Veterinaria y de Zootecnia de la Universidad Nacional de
Colombia, se llegé a la conclusion de que en la vaca las PG se pueden emplear por via intravenosa {3cc)
via intracervical pero con alto riesgo de infeccion y la intravulvar (1V) a menor dosis y con menor riesgo de
infeccitn, la PG se administra penetrando externamente por labios vulvares a la dosis de 2.5-3.0 cc para
las PG naturales y sintéticas, aprovechando el que estos analogos también siguen el sistema de
contracorriente para llegar al ovario y causar luteolisis. '

EN PERRAS

Piometra: 0.25 mg/kg Sc dia 2 5 dias conjuntamente con antibidticos. No se recomienda en animales
mayores de 8 afios. '

Tambien 0.025 a 0.25 mglkg cada 12 horas hasta lograr efecto abortivo, después del dia 25 de gestacion
60 mcy/kg IM divididos en 2 0 3 tratamientos x 5 dias.

EN GATOS
Piometra: 0.1 mg/kg Sc dia x 5 dias con antibioticos.

Abortivo:  Dia 40 de gestacion 0.5 a 1.0 mg Sc x 2 dias. El aborto se oresenta 8 24 horas
postadministracion.

También en perras con piometra se aplica via IM a la dosis de 1cc (5 mg Dinoprost) durante 5 dias
consecutivos. Via Sc dosis 0.10 - 0.25 -0.50 mg/kg una vez dia por tres dias.



En general se recomienda no utilizarla en animales prefiados. Los veterinarios deben tener cuidado en el
manejo de las PG maxime si sufre de asma o problemas respiratorios o si las colegas estan en periodo de
embarazo.

Varios farmacos tienen como mecanismo de accion el bloquear la sintesis de PG tal como ocurre con los
analgésicos NSAI, prototipo aspirina, glucocorticoides, por lo que para ellos se ha acufiado el término
ANTIPROSTALANDINICO.

VIAS DE ADMINISTRACION DOSIS Y PREPARADOS

Universalmente se recomienda la via |.M. a las siguientes dosis totales:

Tiaprost VACA  0.750mg | YEGUA 0.450 mg| CERDA 0.600 mg | OVEJA 0.225 mg
5 mg/mli 5¢ce 3cc 4cc 1.5¢c

Dinoprost 25mg 5mg 10mg 15mcg

5 mg/ml 5ce 1cc 1cc

Clorprosterenol | 500 mcg 100 mcg 175 meg 100 mcg

De los preparados comerciales se recomienda administrarlos 2 x 5 veces a intervalo de 10-12 dias para
vacas y novillas cuando no se presenta el celo 48-72 horas postratamiento, sin embargo, al efectuar
previamente la palpacion rectal, o establecer niveles de P4 (ng/ml) mediante la técnica del RIA se puede
reducir a una sola dosis ¢l tratamiento.

Las PG (enddgena y sintética) son inefectivas cuando se administran como una sola dosis 5 dias después
del celo, por cuanto ain no hay receptores en el ovario para la PGF2 alfa, pero en cambio en este periodo

actua la oxitocina.

A PROSTAGLANDINAS TIPO F2ALFA (ANALOGOS)

NOMBRE PRINCIPIO ACTIVO VIA PRESENTACION
COMERCIAL ADMINISTRACION
LUTALYSE Dinoprost M 5ml Fcox 10 ml
Tuco 5mg/ml Vv 2mi
PG Natural
ILIREN Tiaprost IM 5mi Fcox 10 mi
Hoechst Colombiana  {0.150 m/mi Vv 2mi
analogo F2 Alfa Vv 3ml
PROSTIN E2 Dinoprostona Oral Tabletas
Upjohn en humanos | Tabletas x 0.5 mg
ESTRUMATE Clorprostenol Ml Fcox 10 mi




FARMACOS HORMONALES

CAITOCINA DISTOCIN
HORMOFISINA

ORASTINA
OXITOCINA SINTETICA
VETUCIN

PROSTAGLANDINAS F2 ALFA ESTRUMATE
ILIREN

LUTALYSE

FSH FSH.P

GnRH CONCEPTAL
OVALYSE
OVARELIN




HORMONAS ESTEROIDEAS

ESTROGENOS

1- Alfa Estradiol ESTRO -Z00

2- Beta Estradiol COMPUDOSE 200 Elanco
COMPUDOSE 200 Purina
COMPUSODE 400 Elanco
COMPUDOSE 400 Purina
REVALOR

3- Benzoato de Estradiol GANAMAX H
GRAFOLEON N.F.

4~ Valeriato Estradiol SMB SYNCROMATE

5- Trembolona REVALOR

PROGESTAGENOS
GESTAVEC 25

1- Progesterona PROGESTERONA
GANAMAX -M

ABANICOS

1- Androgenos

a- Boldenona GANABOL 50

BOLDENOL
GANABOL
EQUIPOISE

2. Estrogénicos COMPUDOSE 200 Y 400
REVALOR
RALGRO

3. Mixtos REVALOR
GANAMAX H

GANAMAXM




ANABOLICOS VETERINARIOS

 NOMBRE PRINCIPIO ACTIVO V. ADMINIST PRESENTACION
COMERCIAL

COMPUDOSE 200 -|17 Beta Estradiol 24[SC OREJA Implante proveedor x
LAB ELANCO mg/implante implantes
COMPUDOSE  200| Estradiol 241 SC OREJA Estuche x 10 implante
ESTRADIOL mg/implante
COMPUDOSE  400|17 Betaestra SC OREJA Proveedor x 10
Lab Elanco diol 45mg implantes
EQUIPOISE Iny { Boldenona LM. Fcos x 10 mil x 50 ml
Squibb Undecilinato 25 ML
BOLDENOL
Prodiva
GANABOL
FINAPLIX Acetato trembolona SC OREJA Pelets
Hoechst cartucho x 10

SANAMAX Benzoato estra SC OREJA Comprimidos caja x 20
Squibb diol 20 mg dosis

Testosterona 200 mg ’
GCANAMAX M Benzoato estra SC OREJA Comprimidos
Squibb diol 20 mg Caja x 20 dosis
progesterona 200 mg

RALGRO Zerarol SC OREJA Implante, Pelet Discos
Hoechst No Hormonal x 24 dosis




PROGESTERONAS VETERINARIAS

NOMBRE PRINCIPIO ACTIVO V. ADMINIST PRESENTACION
COMERCIAL
PROGESTERONA Progesterona 25mg/mg .M. Fcox20ml Cajax 12
Erma fcos
GESTAVEC 25 Progesterona 25mg/mi M. Fcox10ml Cajax 20
Vecol fcos
SINESTROL - Progesterona Oral Cajax 22 tab de 55 mg
Pharmavet 50 mg/tab
SYNCRO-MATEB Norgestomet 6 mg|Administrar implante
Comandina Implante + inyectable 3 | mas inyectable al 9 dia
mg. Norgestomet 5 mg | retirar el implante
valerato de estra
diol. Estronos
sintéticos
ESTROGENOS NO HORMONALES DIETILESTILBESTROL D.E.S.
NOMBRE PRINCIPIO ACTIVO | VIA ADMINISTRAC PRESENTACION
COMERCIAL
DIETILBOESTROL Dietil Stilboestrol 0.05g iM Fco ampolla x 10 mi
Ifsa X amp 0leoso
ESTILBESTROL Dietil estilbestrol 4 mg M Fcode 20mlx 1x12
por ml oleoso
Vecol
ESTO - 20O Alfa estradil (DES) M Fcox 20 mi
Z00 Oleoso
FOLIESTROL Estibestrol M Fco x 20 ml
Probyala 4%
GRAFOLEON NF Benzoato de Estradiol M Fcox 10y 50 mi

Life




TRATAMIENTOS SUPEROVULATORIOS EN YEGUAS

TRATAMIENTO DE TRATAMIENTO
GONADOTROPINA INTERVALO
ESTIMADRO
PARA INDUCIR PARA INDUCIR
TRATAMIENTO OVULACION
FOLICULAR
Yeguas anovulatorias | Gonadotropinas hCG 2000 Ut Algunas yeguas
estacionales hipofisiarias equinas | administradas por estaban en estro en el
crudas, inyectadas en | inyeccion momento del

forma subcutanea 2
veces al dia durante 14
dias para una dosis
total de 13.2 mgikg de
peso corporal durante
el periodo de 14 dias

intramuscular en el dia
14

fratamiento, la
ovulacion se presento
enlosdias 146 15

Yeguas ciclicas

Preparacion de
gonadotropina
hipofisiaria equina 750
unidades Fevold Hisaw
de rata, inyectada en
forma subcutanea

hCG 4000 Ul por
inyeccién subcuténea
en el dia 20
posovulacion.

La ovulacion se
presento en la mayor
parte de las yeguas en
el diadelas '
inyecciones de hCG
(Dia 20)

diariamente durante
site dias desde el dia
14 has ta el dia 20
posovulacion

TRATAMIENTOS SUPEROVULATORIOS PARA CERDAS MADURAS Y CERDAS JOVENES
POSPUBERAS

DIAS DESDE EL
TRATAMIENTO AL £8TRO

TRATAMIENTO DE
GONADOTROPINA

PARA INDUCIR PARA INDUCIR OVULACION

CRECIMIENTO FOLICULAR

PMSG: 1000-1500 Ul en una Ninguno 3-4 después de PMSG
sola inyeccién intramuscular
en el dia 15 ¢el ciclo estrual.
PMSG: 1500 Ul en una sola
inyeccion intramuscular 24
horas después de PCF en
cerdas sincronizadas al
provocarles gestacion o

seudogestacion.

hCG: 500 Ul tres dias después 3-4 después de PMSG

de PMSG

Datos de Betteridge K.J. Embryo Transfer in Farm Animals. Departamento de Agricultura de Canada.
Monografia 16 1977 p 41: Martin P.A.. Embryo Transfer in Swine en: Current Therapy in Theriogenology
2 1985 p 56 Primer dia del estro



o pIpLIO SIS~ ai
A e siFun ST -
% watg P S »

TRATAMIENTOS SUPEROVULATORIOS PARA GATAS EN ANESTRO

GONADOTROPINA
PARA INDUCIR PARA INDUCIR OVULACION DIAS DESDE EL
CRECIMIENTO FOLICULAR . TRATAMIENTO AL ESTRO
FSH: 2.0 mg diario, HcG: 250 Ul inyecciones 4 a 5 después del primer
inyecciones intramusculares intramusculares en los dias 1y | tratamiento de FSH
hasta el inicio del estro 2 del estro
3 a 6 después de PMSG

PMSG: 200 6 400 Ul dnica
inyeccion '

hCG: 200 Ulenel dia 2 del
estro :

Datos de Wildt D.E. et al: Lab Anim Sci 28 301 1978 Bowen R.A. Inédito.
FSH porcina, Armour-Baldwin Laboratories.




METODCS PARA SINCRONIZACION DEL ESTRO EN ANIMALES DE GRANJA

ZSPECIE

TRATAMIENTOS

INTERVALO AL ESTRO

Ganado Bovino

20-30 mg PGF por inyeccion
intramuscular en cualquier dia del 5 al
16 del ciclo estrual.

5mg PGF por infusion intrauterina en
cualquier dia del 5 al 16 del ciclo
esirual.

300 mg PGF por inyeccion
intramuscular dos veces, separadas
por 10 dias, sin importar la etapa del
ciclo.

Implante subcutaneo que contiene &
mg SC2 1009 combinado con una
inyeccion intramuscular de 3 mg SC2
10039 méas 5 mg de valerato de
estradiol, implante retirado en 9 14
dias.

2-4 dias después de PGF

2-3 dias después de PGF

2-4 dias después de la
segunda iunyeccién de PGF.

24-52 horas después del retiro
de pregestina.

Ovejas y Cabras

12.5 mg de progesterona en aceite
diariamente durante 16 dias por
inyeccion intramuscular.

10-15 mg PGF por inyeccion
intramuscular en cualqguier dia del 5 al
14 del ciclo estrual.

Esponja con 20 mg de acetato de
flurogestona colocada en fa vagina
durante 16 a 20 dias, inyeccion
intramuscular de 500 Ul PMSG y 500
Ul hCG en el momento de retirar la
esponja.

1-3 dias después de la Uitima
inyeccion de progesterona.

1-3 dias después de PGF

1-2 dias después de retirar la
esponja

Cerdas

100 mg de metalliburo oral en
alimento diariamente durante 20 dias.

100 mg de metalliburo oral
diariamente durante 16 a 25 dias:
1000-1500 Ul PMSG en el dia
después del ultimo alimento de
metalliburo, seguido en 96 horas por
500-1000 Ul hCG

2-4 dias después del cese de
alimento de progestina.

1-2 dias después de hCG




ALGUNOS METODOS PRACTICOS PARA LA SINCRONIZACION DE ESTRO EN LOS ANIMALES

DOMESTICOS

Especie

Método

Tratamiento

Respuesta

Bovino

Progestageno a largo plabo

Prostaglandina

Estrogeno mas
progestageno a largo plazo.

Progestageno mas
prostaglandina

Progestageno  bucal o
implantado durante 14 a 21
dias.

Una dosis luteoliica de
PGF o su andlogo a
animales entre los dias 5y
18 del ciclo estral.

Dos dosis luteoliticas de
PGF o su analogo dadas
con 11 a 12 dis de
diferencia a un grupo de
animales.

5 mg de estradiol dia 1:
Progestageno implante
durante 9 a 12 dias
comenzando en el dia 1.

Progestageno  (implante
bucal) durante 5 a 7 dias,
dosis luteoliticas de PGF o
sus analogos dados en el
(itimo dia del tratamiento
progestageno.

La sincronizacién del estro
es buena pero la fertilidad
es baja.

La mayoria entra en estro
de 2 a 5 dias después del
tratamiento, la fertilidad es
buena.

La mayoria entra en estro 2
a 5 dias después del
tratamiento. La festilidad
es aceptable.

La mayoria entra en estro 2
a 4 dias después de retirar
el implante, la fertifidad es
buena.

La mayoria entra en estro
de 2 a 5 dias después la
fertilidad es buena.

Borrega

Progestageno GSYP

Pesarios de progestageno
durante 12 a 14 dias GSYP
500 750 Ul dados en el
momento de retirar el
pesario

El estro se sincroniza en
hembras  aciclicas vy
ciclicas,la fertilidad es
buena siempre y cuando los
cameros  se  manejen
adecuadamente.

Cabra

Progestageno GSYP

Progestageno durante 18 a
21 dias, GSYP 400 - 800 Ui
dados uno a dos dias antes
del fin del tratamiento de
progesterona.

La sincronizacion del estro,
la fertilidad es buena.

Cerda

Progestageno

Progestageno bucal durante
18 dias

La sincronizacion del estro
y la fertilidad son buenas,
siempre y cuando la dosis
de  progesterona  sea
suficientemente  elevada
para prevenir formacion de
quistes ovaricos.

Yegua

Prostaglandina

Una dosis luteolitica de
PGF o sus analogos a
yeguas en diestro.

El estro comienza de 2a 5
dias después y la fertilidad
es buena.




METODOS PARA LA SINCRONIZACION DEL ESTRO

ESPECIE METODO REGIMEN DEL RESPUESTA
TRATAMIERTO
Bovino Prostaglandina PGF2 | Detectar el estro en IA | La mayor parte se
Alfa por 5-6 dias, dar PGF | aparea una vez en un
al resto de los periodo de 10 a 12
animalesenel 67 ¢ lA |dias.
al estro.
Dar PGF al dia 1 e |A a | La mayor parte se
los animales en estro | aparea una vez
durante los siguientes | durante los 2 periodos
5 dias, dar alos de 3 a5 dias-
animales sin cria PGF
aldiattal2elAal
estro o A a tiempo fijo.
Dos inyecciones de La mayor parte se
PGF aintervalos de 11 | aparea dentro de un
al2diaselAalestro |periodo de 3ab dias,
0 por tiempo fijo fos ciclos repetidos
después de la segunda | estan sincronizados.
PGF.
La mayor parte se
La inyeccion del aparea dentro de un
Estrogeno + estrégeno +el periodo de 3 a 5 dias,
Progesterona progestageno en el dia | los ciclos repetidos son
1 con implante de sincronizados.
progestageno por 9
dias, iniciando el dia 1,
IAen el estro o por
tiempo fijo. La mayor parte se
aparea en un periodo
Progestageno por 7 de 2 a 3 dias, los ciclos
Progesterona + dias con PGF repetidos estan
Prostaglandina administrada el dia 6 IA | sincronizados.

al estro o por tiempo
fijo.




Oveja Progestageno +PMSG | Progestageno por 12 a | La mayor parte se
14 dias, PMSG aparea dentro de 2
administrado al retiro | dias.
del progestageno,
aparearen el estro o 1A
doble.

Prostaglandina
Dar dos inyecciones | La mayor parte se
PGF con 9 dias de aparea en un periodo
intervalo, aparear en el | de 2 a 3 dias.
estro a IA doble.

Cabra Progestageno +PMSG | Progestageno por 18 a | La mayor parte se
21 dias, PMSG al aparea en un periodo
momento del retiro del | de 2 a 3 dias.
progestagemp. aparear
en estro a IA doble.

Prostaglandina Dar dos inyecciones a |La mayor parte se
intervalos de 11 a12 | aparea en un periodo
dias. Aparear en estro |de 2 a 3 dias
o0 A doble :

Cerda Progestagena Progestageno por 14 a | La mayor parte se

18 dias, aparear al ‘aparea en un periodo
estro. de 4 a7 dias-

Yeguas Progestageno Progestageno por 15 | La mayor parte se
dias aparear al estro. | aparea en un periodo

de 4 a7 dias.
Una dosis a las yeguas | La mayor parte se

Prostaglandina es diestro, aparear al | aparea en un periodo
estro. de 3 a5 dias.

La mayor parte se
PGF aldia1 HCGal |apareaen un periodo
Prostaglandina +HCG |dia7 u8,PGFaldia |de2a4 dias

15 HCG al dia 210 22

TINOISD e
FRIVARAIONDY YOILOTIHO



HORMONOTERAPIA PARA LA INGUCCION Y SINCRONIZACION DE LA OVULACION -

TIPO DE HORMONA

VIA DE ADMINISTRACION

ACCION FARMACOLOGICA

Gonadotropina sérica de Yegua M. Semeja ala FSH y estimula el
preiada (PHSG) crecimiento folicular
Gonadotropina Corionica .M. Semeja ala LH e induce
humana ovulacion

PMSG +hCG M. Combina la accion de FSHy LH

Hormona liberadora de
gonadotropinas FSH-LH
(GnRH) (Buserelina)

Inyeccidon IM. 6 LV.

Induce liberacion de LH y FSH
de la hipdfisis anterior.

Progesterona

Inyeccion, implante, pesario

Semeja la accioén del cuerpo
[Uteo.

Progestagenos sintéticos

Inyeccion, implante, pesario,
oral

Semeja la accion del cuerpo
luteo

Conjugados de estradiol
(estrogenos)

Inyeccién, implante

Induce la regresién prematura
del CL y aumenta la respuesta
a los progestagenos

Prostaglandina F ¢ analogos de
PGF2

Inyeccion

Induce la regresion del CL
durante las fases de respuesta.

Los ejemplos incluyen: Norgestomet, aedroxiacetato (MAP). Acetato de melengestrol (MGA, acetato de

fluogestona). (FGA, Cronolona) y Altrenogest.
+Los ejemplos incluyen: Valerato de estradiol, benzoato de estradil y cipionato de estradiol.



METODOS PARA INDUCIR EL ESTRO Y OVULACION

ESPECIES

TRATAMIENTO

RESPUESTA

Vacas prepuberes o en
postparto.

Estrogeno en el dia 1 sequido
por 7 a 12 dias de
progestageno, PMSG en el
ultimo dia (opcional)

La mayor parte presenta estro
en los 5 dias después del
tratamiento.

Vacas lactantes en postparto

GnRH en el dia 14 del
postparto.

La mayor parte ovula 1 dia
después del tratamiento.

Ovejas y Cabras. Anestro

Progestageno por 12 a 21 dias

La mayor parte presenta estro

prepuber o estacional con PMSG cerca del final del | de 2 a 4 dias después del
tratamiento con progestagenos. | tratamiento. Se requiere de la
PMSG para una buena
respuesta.

Cerdos. Anestro prepucer 6
postparto.

PMSG sola. PMSG el dia 1 con

hCG de 48 a 96 horas después.

PSMG +hCGenel dia 1

La mayor parte presenta calor
de 3 a 5 dias después del
tratamiento.

Equinos. Anestro estacional

Alargamiento del fotoperiodo .
por 4 horas por dia.

La mayor parte ciclade 4 a6
semanas antes de lo normal.

Equinos. Anestro tardio

Progestagenos por 15 dias

La mayor parte cicla dentro de
1 semana después del
tratamiento.

-
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PRINCIPALES ENFERMEDADES INFECCIOSAS QUE AFECTAN LA REPRODUCCION

TIPO DE PROBLEMAS REPRODUCTIVOS

SINTOMA

POSIBLES CAUSAS

1. ANESTRO

2. INFERTILIDAD
a. Con celos regulares
b. Celos 30 45 dias

¢. Celos 4590 dias

3. ABORTOS
a. De 3 a 5 meses

b.De 5a7 meses

. Mayores de 7 meses

(9]

. RETENCION DE PLACENTA
. Nutricionales

. Infecciosos

. Funcionales

O T 0

Nutricion Minerales Energia
Proteinas
Bloqueo hormonal

Semen-Toro-Inseminaciones
No deteccion de calores
Muerte embrionaria temprana
Stress

Hormonal

Enfermedad infecciosas {BR
Enfermedad infecciosa
Trichomoniasis
Campylobacteriosis

IBR

IBR Diarrea Viral
Leptospira

Leptospira: Campylobacter
Brucella Novillas

Brucella

Leptospira

Toxicolégicos Deficiencias
minerales

Baja energia Fosforo
Brucella
Parto prolongado




BOVINOS
ORINA ROEDORES

PERROS

OTROS

Hemoglobin

ABORTO

MUERTE

LEPTOSPIROSIS

AGUA CONTAMINACION
ALIMENTOS  INGESTION
PASTOS

1-2 Semanas
BACTERMINA
AGUDO Fiebre
CRONICO
RINON

AGUDO Placenta

Hepatitis  FETO UTERO

Neumonia

Nefritis

Bajo peso

ORINA



BRUCELLOSIS

FETO - SUELOS

PLACENTA BACTERIAS PASTOS INDIGESTION
LIQUIDOS UTERINOS LECHE
AGUAS

GENITAL
LECHE HOMBRE CONTAMINACION MUCOSA OCUL

INSEMINAC

2-4 Sem

ABORTO  FETO -PLACENTA UTERO BACTEREMIA
RETENCION PLACENTA GANGLIOS LINFATICOS
PARTO.PREMATURO Tiempo variable
MUERTE PERINATAL

METRITIS UTERO GESTACION



CLASIFICACION DE LAS REACCIONES SEROLOGICAS EN EL DIAGNOSTICO DE BRUCELOSIS

- TIPO DE ANTIGENO ANTICUERPO
IPS. HN  PROT  IgG1 1gG2 IgM
PRUEBA cC P

ARP X X X X

ST X X X

RB X X X

FC X X X X

IFI X X X

IDD X X X

ELISA RIA X X

H X X

IDR X X

CIEF X X X

A2-ME X X X

ARIV X X X



TRICHOMONIASIS CAMPYLOBACTERIOSIS

TORO INFECTADO

1er Servicio
COITO VACASANA CONTAMINACION ENDOMETRITIS
FECUNDACION 28 30
VACA INFECTADA
ANIDACION
TORO PERMANECE INFECTADO MUERTE EMBRIONAR
15-25
3er Servicio 20 Servicio
NUEVA OVULACION
LIMPIA CARGADA Repite ciclo CALOR 45 60 DIAS

anterior IRREGULAR

OCASIONALMENTE CARGADA?
Repetir otro ciclo



DIARREA VIRAL

VIRUS CITOPATICO / ANTIGENICAMENTE IGUALES NO IP.
VIRUS NO CITOPATICO POSIBLE MUTACION I.P.

ELISA Ac 115 SUEROS 35%

M.V
ELISA Ag 35 PRUEBAS 5 LP.

0-45DIAS % DE FECUNDACION
PRE INSEMINACION 79% CONTROLES Vs 449
POST INSEMINACION 69% DE FECUNDIDAD
67% DE ABORTOS A J/ DIAS
Vs 21% EN CONTROLES

45-125 DIAS PERIODO MAS CRITICO
DE 15 ANIMALES INOCULADOS A LOS 100 DIAS
6 ABORTARON 36 54 DIAS
7 AcNEGATIVOS VIRUS POSITIVO
2AcPOSITIVO  VIRUS NEGATIVO

125-174 DIAS PERIODO FETAL INMUNOCOMPETENTE

LOS BIOTIPOS CITOPATICOS PARECEN MAS PATOGENICOS QUE LOS NO

CITOPATICOS

SOBRE 175 DIAS: NO OFRECEN MAYOR RIESGO.
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RINOTRAQUEITIS BOVINA INFECCIOSA IBR

IPV VULVOVAGINITIS PUSTULAR
IPB BALANOPOSTITIS PUSTULAR IBR HERPESBIRUS-LATENCIA
IBR RINOTRAQUEITIS BOVINA

FORMAS CLINICAS
RESPIRATORIA NERVIOSA REPRODUCTIVA
AEROSOL
MENINGOENCEFALITIS ~ COITO INSEMINACION
2 3 SEMANAS AEROSOL?
FIEBRE TERNEROS  FETOS
NARIZ ROJA CONVULSIONES 2- 3DIAS

SECRECION NASAL TREMOR  60-90 DIAS  VULVOVAGINITIS PUSTUL
SECRECION OCULAR EXITACION

TRAQUEITIS INCOORDINAC 6 8 MESES 10 14 DIAS
NEUMONIA DEPRESION '
MUERTE SECRECION VAGINAL

UTERINA



;/ -
PROTOZOARIOS

TOXOPLASMA BAJO EN BOVINO

1979 FINCA COTA MORFOLOGIA H.I.

NEOSPORA 1987 NUEVO MEXICO

1991 PRIMER AISLAMIENTO
1994 CALIFORNIA 10% DE TODOS LOS ABORTOS
E.U-CANADA- ME

XICO- GRAN BRETANA- HOLANDA
AUSTRALIA - NUEVA ZELANDIA - JAPON :

PATOGENES|S CONFIRMADA POR INOCULACION

CICLO POR DEFINIR. POSIBLEMENTE SIMILAR A TOXOPLASMA

SINTOMAS ABORTO 37 MESES (78% ¢ g meses) SIN RETENCIN
AUTOLISADOS FLUIDO SERQ SANGUINOLENTO
EN CAVIDADES

DIAGNOSTICO LESIONES EN FETO, ENCEFALIT

ISNO PURULENTA MIOCARDITIS-
MIOSITIS NECROSIS HEPATICA
LFA.

SARGOCYSTOSIS ABORTOQ??
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CG2: Secrecién mucopurulenta.

CG3: Secrecion francamente purulenta,

PIOMETRA: El contenido purulénto dentro del utero que tiene dos condiciones
adicionales: en primer lugar cuello cerrado Y en segundo lugar la presencia de cuerpo
luteo. Estas dos condiciones son irremplazables porque sino cae en las otras
clastficaciones de catarro genital

La patofisiologta de las metritis y de la Diometra es que en el periddo puerperal las
poblaciones bacteriales aumentan y disminuyen asi como la involucién utering

progresa. En condiciones favorables, el C pyogenes, Fusobacterium Y Bacteroides se
establecen. Los coliformes se establecen sobre todo cuando hay infecciones
persistentes con C Pyogenes y gram negativos anaerdbicos Estos coliformes no

significan infertilidad crénica pero en estados tempranos del puerperio pueden estar-
asociados con meteritis séptica o téxica. Esto es en el periddo inicial del puerperio.

En el periodo intermedio, las bacterias anémalas son expulsadas en vacas normales.

En vacas con fluidos anormales, las bacterias permanecen hasta la primera ovulacién

conllevando esto a una subinvolucién uterina Y por ende la metritis persiste.

El periodo postovulatorio, la metritis crénica persiste inclusive si la bacteria causante
es eliminada. La infertilidad severa es producida por C. Pyogenes, Fusobacterium,

Bacteroides Etc... Las bacterias estimulan la exudacion de un gran numero de

leucocitos por ende aparece el exudado purulento. Si la ovulacion ocurre antes de que

el utero expulse el contenido y hay subinvilocién, aparece un cuerpo luteo retenido y
por consiguiente puede aparecer la piometra. :

Control y tratamiento ,

Es dificil divisar una rutina de tratamiento para el postparto debido a la variacién en
la severidad de la enfermedad y la capacidad individual de resistir a la infeccién. En
condiciones normales las metritis leves tienden a curar por si solas. Lo mds importante
es la atencidn individual haciendo énfasis en la historia del animal, el apetito,
enfermedades peripartales que se presenten , examen Jisico y condicién fisica haciendo
énfasis en el tamafio uterino, volumen del contenido, consistencia y tipo de descarga
ademds de ausencia o presencia de retencién de Placenta. En cuanto a la efectividad
del tratamiento teniendo en cuenta la fertilidad Jutura del animal hay varios factores a
analizar como la respuesta inmune, ganar concentraciones antimicrobiales en sangre
como en el lumen uterino dependiendo del agente y de la farmacocinética; hay
Jdrmacos que dan concentraciones altas en el Iumen uterino y bajas en sangre y



viceversa por ende en estos casos se necesita de ambos. Las infusiones con antibidticos
fienden a alterar la respuesta inmune local debido a que inhiben la Jagocitosis o la
migracidn de leucocitos, pero dependiendo del caso es necesario utilizarla . En
general en el puerperio se recomienda el uso de sustancias antimicrobiales de rdpida
distribucidn, absorcion total, que en algunos casos sirvan de buffer y que no se
inactiven metabdlicamente. En general dosis bajas de antimicrobiano para
tratamiento local son inadecuadas en los periédos puerperales.
En el periodo inicial del puerperio esta el inicio de este con o sin remocién de la
placenta retenida. Hoy en dia se recomienda remover hasta donde se logre en forma
Jacil y sin mucho manipuleo, cortando la placenta a nivel de la vulva. se ha
demostrado que la fertilidad en estos casos es buena en cambio la remocién brusca
causa generalmente dafios a nivel local, ademds de afectar la fagocitosis. El uso de las
tetraciclinas de ser necesario en dosis de 2 a 6 gramos diarios hasta la expulsién de la
Placenta retenida. En caso de manifestaciones sistémicas el uso de antibidticos via
parenteral com penicilina a dosis de 10 a 20.000 UI por kilo de peso. En resumen
dependiendo de la reaccién inmunolégica del-animal se aplicaran los tratamientos, si
esta en riesgo la salud y la vida del animal se recomienda tanto el tratamiento local en
pr imera instancia y luego el parenteral

n ¢l periodo intermedio cuando hay la presencia de una descarga purulenta, 1 gramo
telmcic!z’na en 50 a 100 cc de agua destilada dependiendo del tipo de catdrro genital
depende la duracién del tratamiento. _
En el periodo post ovulatorio se recomienda el uso de la prostaglandina con la
combinacion de antibibticos ya sea por via local o parenteral.

Ll uso de las horménas en el periodo postparto es de cierto cuidado y criterio. Se
habla de la utilizacion de la GnRH 12 a 18 dias post parto ya que se induce la
ovulacién pero se ha demostrado que el tratamiento incrementa la formacion de
plomerras.

El uso de estrogenos especialmente en problemas sépticos y tdxicos trae el riesgo de la
diseminacién de la enfermedad a otras partes del cuerro especialmente higado,
pulmon, rifidn y articulaciones; ademds en el tracto genital fomenta el piosalpinx y en
algunos casos peritonitis.

El uso de prostaglandinas inicamente restringidas y de valor terapéutico cuando hay

cuerpo luteo presente ( periodo post-ovulatorio ).

Las terapias locales con antimicrobianos se han impuesto en nuestro medzo versus las
parenterales debido a los costos ya que la local es mds econdmica que la parenteral
La terapia de las metritis con respecto a los residuos de antibibticos en leche y carne
hoy en dia se busca racionalizar el uso de estos ya que se controla cada vez en carne



y leche buscando ast un uso mds racional y por parte de un médico veterinario y no de
cualquier persona.

Otras prdcticas inconvenientes son las manipulaciones vigorosas del aparato
reproductivo ya que esto tiende a predisponer a problemas de perimetritis y
adherencias del itero con las estructuras circundantes.

Los obstetras que causan heridas, abcesos, perimetritis etc. por malos manipuleos
obstétricos durante el parto.

La aplicacién de sustancias irritantes que causan una reaccioén local en el tejido
lacerado y aumentan los problemas de infertilidad.

La remocién traumdtica de la placenta que causa abcesos, adherencias etc. que van en
contra de la fertilidad futura. :

La irrigacion liquida ( sifonages ) que pueden causar dafio a nivel de los oviductos,

salpingitis y bursitis. ‘

El exiro de la terapia antimicribial depende de la sensibilidad del microorganismo al
antimicrobial escogido, la dosis, la longitud del tratamiento, la ruta de
administracion, el tiempo de inicio del tratamiento, la presencia de otras _
enfermedades, de la edad, del estado nutricional, del stress , del manejo, de la
presencia de resistencias que en el caso tal hay que cambiar de sustancia.

Hay drogas que por via local alteran el ciclo estral como es el caso del lugol, la
oxitetraciclina y los nitrofuranos.

No todos los antibibticos ni desinfectantes se pueden utilizar.

Las fallas en la terapia puden ser debidas a inefectividad de la droga, dosis
inadecuada o presencia de resistencias bacteriales.

Como alternativa a la terdpia uterina antimicrobial se pueden utilizar promotores de a
contractibilidad uterina en el postparto como oxitocina, prostaglandoinma,

ergonovina y estrdgenos y en segundo lugar promotores de los mecanismos de defensa
como los estrogenos, la GnRH y los desinfectantes

Las infecciones uterinas en animales que ciclen son debidas a cierto tipo de
enfermedaes trasmisibles por el coito o el semen o por efectos de sanitacién o
infecciones crénicas resistentes anteriores o a hongos y levaduras. El tratamiento de
elecidn son las sustancias irritantes para alterar el ciclo estral y necrosar el endotelio
por 24 horas para que este se regenere. Se utiliza desde el punto de vista hormonal las
prostaglandinas. El uso de antibidticos esta recomendado en el caso que los hongos y
levaduras no sean los causantes de la lesion.

Para terminar es importante trabajar con dosis terapéuticas indicadas, con una
longitud de tratamiento ideal para el control de las infecciones uterinas. Otro factor
importante es conocer los sinergismos y antagonismos de los fdrmacos que se utilizan



en la terapia ademds de estar consciente de las resistencias a los antibioticos que
puedan estar presentes.

3
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EL COMPLEJO METRITIS - PIOMETRA
DR. Eduardo A. Stasiukynas M. V.: M.Sc.

Las infecciones uterinas son una de las causas de perdidas economicas en la industria
ganadera ya sea porque las perdidas son a corto plazo las cuales ocasionan elevacién
de temperatura, perdida de peso, baja de la produccién léctea o de carne, menos
consumo de pienso etc.. como es el caso de la metritis séptica o téxica o gangrenosa o
las enfermedades sistemicas ocasionadas en el puerperio; las pérdidas a largo termino
son las relacionadas con la menor eficacia reproductiva como son mayor niimero de
dias abiertos, servicios por concepcién, aumento de descartes de hembras por mala
eficacia reproductiva lo cual conlleva perdidas en la produccién ldctea, mayor
niimero de inseminaciones, mayores costos de reposicién de hembras, reduccién del
- progreso genetico entre otros. :
La incidencia de las infecciones uterinas esta influenciada por el manejo sanitario, la
sanidad del animal o del hato; organismos patogenos; factores endocrinos; la
lactancia; la nutricén y los factores estresantes del medio ambiente.

I-} FACTORES QUE INCIDEN EN LA PRESENTACI ON DE LA ENFERMEDAD
UTERINA

1-) BACTERIOLOGICO

El utero es un medio mds anaerobico que aerobico. El 4. pyogenes, Fusobacterium y
Bacteroides son sinergicos entre si. Hay ofras bacterias que " protejen " los
patogenos( los que producen penicilinasa). El A. pyogenes es el mds patogeno en el
periodo intermedio y post-ovulatorio del puerperio.

2-) PRECARIAS CONDICIONES SANITARIAS EN EL PARTO

Sitios con polvo, barro, materia fecal etc.. tienen un mayor contenido bacteriologico.
El stress del parto asi como la inmunosupresion existente se encarga de bajar las
defensas del organismo por ende hay menos resistencia a las infecciones y al control
de la poblacién bacteriana. Hay bacterias como el A. pyogenes, Anaerobocos Gram(-
) y Clostridium sp se introduzacan al tracto genital en las areas de intervencién del
parto. Esto es mds frecuente en ganado de leche que de carne. |



3-) ENFERMEDADES ALREDEDOR DEL PARTO.

Deritro de estas la principal es la retencién de placenta ya que la incidencia de las
melritis sube desde un 50% hasta un 90'%. Todo lo que provoque un aumento en la
retenicidn de placenta aumenta la metritis. Dentro de estos factores podemos
considerar los siguientes: aumento excesivo del peso en el periodo seco; periodo seco
corto; gestacidn gemelar; stress de calor, acortamiento de la gestacidn; abortos;
partos prematuros; distocia; edad; alta produccion de leche; enfermedades
metabolicas ( hipocalcemia) y la induccién del parto. Todos estos factores ocasionan
una subinvolucion uterina asociada con un incremento de infeccién uterina y la
incapacidad de eliminar la infeccion del utero por parte de la vaca.

4-} FACTORES ENDOCRINOS
La combinacion de progesterona baja y estrogenos altos en el pre y postparto se
asocia con aumento de la retencion de placenta. La progesterona aita en el postparto
hace igual efecto que en el caso anterior. Bajos niveles de prostaglandina ocasionan.
lo mismo. En el parto las hormonas disminuyen hasta que la pituitaria se vuelve
sensible al GNRH 'y esto ocurre a los 7 a 14 dias postparto. Las vacas con factor
mamogenico la pituitaria responde después de los 14 dias postparto y por eso el
primer celo postparto es muy tardio y ademds porque la LH necesaria para estimular
la primera ovulacién se deprime.
En el ganado de leche se presenta mds metritis aunque ovulan mds temprano es debido
a que el utero no esta en capacadad de deshacerse de la infeccion.

5-) MECANISMOS DE DEFENSA |

La jagocitosis comienza al segundo dia postparto, en partos dificiles o en condiciones
patologicas como el ternero muerto en el utero, la fagocitosis aparece hasta varios
dias o semanas postparto. La fagocitosis es inhibida por mecanismos como la
remocion de placenta, partos distosicos, por antibioticos locales.

La leucocitosis es estimulada por los estrogernos pero inihida por la progesterona y es
por eso que no hay una buena leucositosis en el periodo folicular y por eso la
injecciones no se eliminan del todo.

6-) MALOS TRATAMIENTOS UTERINOS

Los antibioticos y los irritantes bajan los mecanismod de defensa. Los irritantes en el
periodo temprano del puerperio pueden ocasionar severas lesiones en el utero {
paramelritis ) asi como lesione sen el oviducto. La irritacién y el stress prolongan la

enfermedad genital.



7-) MANIPULACION FISICA

Per rectum o per vagina debe de ser abolida ya que el utero enfermo es frzable y esta
sujeto a trasudacién y a adherencias. La maanipulacién vaginal con excelente
desinfeccion ademds de una excelente lubricacion oara reducir el dafio en el epitelio

uterino.

8-) NUTRICION

las deficiencias de vitaminas com la A en especial, minerales etc.. ocasionan etos
problemas. Ojala tener siempre a la vaca con una alimentacién balanceada y
devacuerdo a su estado de produccion.

II-) PATOFISIOLOGIA DE LA METRITIS Y LA PIOMETRA

1-) PERIODO PUERPERAL |

Las bacterias mds comunes aqui son: A.pyogenes, Fusobacterium necrophorum,
Bacteroides sp. Gram(-) anaerobicos; los coliformes crecen y decrecen su poblacién.
Una bacteria ocasional puede ser el clostridium ya que en este periodo aparecen
metrilis toxicas, septicas o gangrenosas. El A. pyogenes mds los anarobicos Gram (-}
conducen a una meltritis crénica,

2-) PERIODO INTERMEDIO _
La poblacién bacteriana esta reducida pero en vacas con fluidos anormales hay un
aumento de bacterias hasta la primera ovulacion. Si las bacterias y los liquidos no son
expulsados entonces la submvolucon persiste y la metritis existente se convierte en
cronica.

3-) PERIODO POST-OVULATORIO
Si la metritis persiste en este periodo tenemos leucocitosis ( puz ) y ademds como
bacterias frecuentes al A. pyogenes, Fusobacterium necrophorus y Bacteroides sp.



Si la ovulacién aparece antes de expulsarlos liquidos purulentos tenemos una
piometra, el ciclo estral se interumpe y la piometra se puede perpetuar por periodos
prelongados de tiempo.

HI)DIAGNOSTICO DE LA METRITIS Y DE LA PIOMETRA.

CGl: Anillo de Burdi positivo, secrecidn mucosa o serosa con poco material
purulento.

CG2: Anillo de Burdi positivo y una secrecion mds mucosa que purulenta.

CG3:Cuello abierto ( como es posible en las otras ) secrecién mds purulenta que
mucosa o francamente purulenta.

PIOIMETRA: Cuello cerrado con contenido purulento dentro del utero ademds de la
presencia de un cuerpo liteo en uno de los ovarios.

El diagndstico puede realizarse ya sea por via rectal mediante una palpacion rectal
que conlleve a palpar las alteraciones del utero o mediante el uso del especulo vaginal
lo cual permite observar las alteraciones en el cervix ademds de las secreciones que
salen atrvés de él o que estan localizadas en la vagina.

IV-) TRATAMIENTO Y CONTROL DE LA INFECCION UTERINA

Es dificil diseflar una rutina para el tratamiento de la vaca postparto con metritis
debido a la variacién en severidad de la enfermedad y la habilidad individual de
diferentes vacas para resistir a la infeccién. Es mejor trabajar en forma individual el
tratamiento de estos animales para ast obtener una respuesta cficaz.

Los anamnesicos siempre consultados son la fecha del parto,, si fue normal o no, hubo
retencion de placenta, estuvo enferma, si estuvo su tratamiento. Se necesita por eso de
un examen fisico del animal ademds del examen del tracto genital el cual incluye
tamafio del tracto, tipo de loquios o secreciones del tracto y si hay no placenta
retenida.

Los tratamientos en forma general bajan la fertilidad. Las vacas con metritis leve
generalmente no necesitan de tratamiento. Cuando se necesita de un tratamiento
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debemos tener en cuenta la concentracion del farmaco a aplicar, su via de aplicacién
ya sea local o parenteral y su farmacocinética. En general los tratamientos locales a
mds alta concentracién mds dura su efecto no siempre siendo esto cierto en los
tratramientos parenterales. A veces es necesario usar la via parenteral y local en casos
de que esten comprometidos el oviducto, los ovarios o la salud general del animal. Los
irritantes en el puerperio no son recomendables.

La terapia hormonal ayuda a evitar las resistencias bacterianas, los residuos en leche
y carne( ocasionados por los antibioticos) asi como no altera los mecanismos de
defensa del organismo. ,

Como alternativa la terapia hormonal como son los estrogenos no muy recomendados
ya que pueden las infecciones y las toxinas atravesar la barrera uterina y complicar la
salud general del animal con problemas como artritis sépticas, abcesos hepaticos,
pneumonias etc. De por st los estrogenos aumentan los dias abiertos. Otro de los
efectos de los estrogenos es que drena el utero y aumenta la fagocitosis. La Oxitocina
solo estimula las contracciones uterinas y por eso drena los contenidos uterinos; hoy.
se usa en dosis de 20Ul 3 veces al dia en los primeros 3 dias después del parto.El uso
de la GnRH también es limitado por la posibilidad del aumento de la incidencia en las
Diometras. La prostaglandina F 2 alfa es la hormona de eleccidén para el tratamiento
de la piometra ya que la prostaglandina solo es itil en presencia de cuerpo liteo
maduro. Es la hormona de eleccién para tratar metritis leves o como ayuda en
tratamientos con antibioticos locales ya que reduce el niimero de tratamientos en
Jorma significativa siempre que haya un cuerpo liteo maduro en uno de los ovarios.

V-) EFECTOS ADVERSOS DE UN MAL TRATAMIENTO UTERINO

1-) Manipulaciones vigorosas puede conllevar a parameltritis.

2-) Remocién manual de la placenta conlleva aabcesos .

3-) Procesos obstetricos mal efectuados.

4-) Excesoi de liquidos en el utero conlleva a una ruptura o siino a salpingitis,
bursitis,etc.. , : .
3-)Sustancias irritantes en uteros traumatizados o lacerados conlleva ainfertilidad.
6-)los cateteres a heridas.

7-)Antibioticos versus resistencias bacterianas.
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DL@GNOSTTCO Y TRATAMIENTO DE LA METRITIS

DR. EDUARDO 4. STASIUKYNAS M.V, M.Sc.

Sobre el diagnéstico de las metritis y su control hay demasiada literatura a disposicién
del interesado y variedad de criterios asi mismo.

Para el diagndstico de las metritis bdsicamente se utilizan 2 métodos ya sea uno o la
combinacion de los dos que es la palpacion rectal Y la utilizacidn del especuio vaginal,
Mediantz la palpacién rectal es posible palpar las paredes del itero, su
consistencia,la presencia de liquidos y la formacién de anomalias dentro o Juera del
utero como es el caso de abscesos, parametritis, adherencias etc.. La palpacién para
el diagnéstico de catarros genitales de grado 1 necesita de una experiencia muy -
amplia para su correcto diagnéstico. A veces por la palpacion rectal es posible
también observar secrecién que permiten identificar el tipo de secrecidn presente
aungue no siempre. En la palpacion rectal la asimetria uterina no siempre significa
que hay una patologia uterina mientras la consistencia Y la contractibilidad si lo son:
consisiencia semidura es debida por una inflamacion aguda ( sin edema );
consislencia firme es debido a cicatrizacién o inflamacién crémica o neoplasia. La
crepitacion subserosal es la presencia de gas ( clostridium J; La moftilidad impedida
por adherencias. El contenido puede ser ficilmente detectado como moco, sangre,
loquios, puz, gas, orina etc.. tomando el dtero entre los dedos Y pasandolos través de
éste, también la presencia de un feto y si este esta vivo o muerto ( macerado,
momificado etc.)

El examen con el especulo vaginal permite bdsicamente el diagndstico de cualquier
tipo de metritis ya que por medio de éste se observan las secreciones y la inflamacién
del anillo de Burdi para el CGI. Por medio de este sistema también se examina la
vagina y el vestibulo, pero este sistema no permite la palpacion de adherencias |
abcesos o hematomas sobre el 4tero o patologias que no tengan secreciones a través
del cerviz. De cuidado es la desinfeccién adecuada del especulo entre animal y
animal,

La clasificacidn de los catarros genitales ( CG ) serta la siguiente.

CG1: Secrecién mucosa con escaso contenido purulento. Anillo de Burdi positivo.



DETECCION DE CELOS EN LOS BOVINOS
Dr. Eduardo A. Stasiukynas M.V.. M.Sc.

Para nosotros la deteccion de celos y sus sintomas han sido muy importantes par el
mangjo reproductivo de los hatos. La deteccion de los celos es un arte no es una
ciencia. Para esta charla vamos a tratar las caracteristicas de hatos con una deteccion
de celos deficiente y sus correctivos.

El hato con una deteccién de celos deficiente se caracteriza por los siguientes
paramelros:

a-) Pocos celos observados antes del primer servicio.

b-) Muchos dias del parto al primer servicio ( a pesar del periodo de espera
voluntario).

c-) Exceso de dias entre servicios .
d-) Cuando mds del 15% de las vacas de chequeo de prefiez salen no prefiadas.

e-) Al chequeo genital se confirma que los animales estan ciclando pero no hay
deteccion. ’

1-) Menos del 50% de las vacas elegibles para el servicio son observadas en celo.

Otro factor a considerar es si verdaderamente la vaca esta en celo cuando es
observada es decir cuando hay errores en la deteccion esto lo podemos sospechar si:
a-) Mas del 10% de las vacas tienen periodos interestrales entre 3 a 17 dias.

b-)Mds del 10% de los intervalos interestrales estan entre 25 y 25 dias

c-) Mds del 5% de las vacas se inseminan 2 veces en 3 dias:



En la practica del campo muchas veces hemos olvidado que existen factores que
afectan la conducta del celo y estos son:

a-) El Medio Ambiente: tiene que ver por ejemplo con los pisos, en piso de cemento es
menos que en el potrero.

b-) Problemas de las extremidades. Si son problemas estructurales en las extremidades
de por st la actividad es menor. Otros problemas pueden ser como cojeras, laminitis,
ariritis, desgarros musculares etc.. Si estos problemas aparecen entre los 36 y 70 dias
postperto entonces se incrementaran los dias abiertos.

¢-) La influencia de la vacada. Se sabe si la mayoria de las vacas estan prefiadas

entonces la deteccion de celos es menor. La deteccién de celos es mds efectiva cuando "¢

hay un nimero importante de vacas en proestro o estro que cuando hay muchas de
ellas en diestro.

d-) La variacién de la actividad de monta durante el dia es otro factor. El 70% de las
vacas muestran una actividad importante entre las 6pm y las 6am. Otro factor es que
las vacas cuando estan muy distraidas durante el dia porque les dan pasto,
concentrado, el ordefio u otras practicas de manejo se observan menos los celos.

¢-) La temperatura ambiente es importante. A mds de 30 grados centigrados la
actividad de monta disminuye sustancialmente; se mantiene bien en la temperatura de
comfort. Entre mds frio mds actividad pero a temperaturas altas inclusive los signos
secundarios del celo se ven disminutdos y por eso también se puede aumentar los
eriores en la deteccion de celos.

1-) La nutricién versus el nivel de produccidn de leche es importante. En la vaca
lechera se sabe que el tiempo de aparaicién de la primera-ovulacidn es inversamente
proporcional al promedio del balance energetico en los primeros 20 dias de lactancia.
La actividad de monta es menor en vacas que pierden mds peso en el periodo seco o
en los primeros dias postparto. Se observa una menor expresion del celo en vacas de
alta produccion lactea.




Como hasta ahora hemos visto las fallas y los factores negativos que inciden en la
deteccion de celos vamos a describir los metodos para mejorar la eficacia de la

deteccién de celos.

a-) Identificar apropiadamente los animales ya sea con marcas frias o calientes,
Pplacas metalicas, tatuajes etc..

b-)Separar en lo posible las vacas no prefiadas entre si o con un animal recelador.

c-)Nutricién y salud: Tener buena condicidn corporal, pocos problemas en las
extremidades de las vacas, controlar peso en periodo seco e inicio de la lactancia.

d-) Buenas condiciones del piso.
e-) Llevar buenos registros individuales de las vacas.

J~) Responsabilizar a los hateros de la observacién de celos.

g-) Un programa agresivo de observacién de celos.como es al amanecer, al atardecer

y al medio dia.

' h-) Utilizar si es necesario programas de sincrinizacién de celos ya sea con
Prostaglandina F 2 Alfa o progestagenos ya que estos programas ayudan a que el
manejo sea mds conciente, el celo se puede anticipar y es mds ficil de observar y si
hay mas animales en celo estos lo manifiestan mejor.

Existen sistemas sistemas que ayudan a detectar los celos. es conveniente siempre
insistir en la observacion visual pero a veces es necesario de esta ayuda. Estas ayudas
son en primer lugar los detcctores K-MAR que son de presién o marcadores en la base
de la cola. También se utiliza el Chin-Ball con toros con pene desviado o
vasectomizados o hembras androgenizadas. Hay sistemas mds sofisticados como el
monitoreo de la resistencia electrica de los liquidos vaginales, detectoresd de presién
electricos que son chips que van conectados a un computador o medir la podometria
ya que los animales en celo caminan mds.
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SINCRONIZACION DE CELGS EN BOVINOS

DR. EDUARDO A. STASIUKYNAS M. V. M.Sc

El manejo del ciclo estral ha sido de gran interes debido a que es una herramienta de

gran importancia para el manejo reproductivo y productivo del hato.

Los programas de sincronizacidn de celos no solo se basan en el uso de ciertas
hormonas sino ademds de ciertos criterios importantes de manejo para que el
programa tenga éxito. '

Los criterios de manejo son los siguientes:

~Nutrici¢n: El caso de balance energético bajo, perdida de peso, plagas, anestro,

aparicién retardada del estro hacen pensar en una baja de las gonadotropinas en la.
pituitaria. La vacas deben ingerir una dieta que les permita no desgastarse demasiado

y aumerntar de peso a medida que transcurre la lactdncia. El balance energético

positivo favorece la sobreviviencia espermdtica y del embridén. El efecto de una dieta

de proteina baja no es tan grave como el de la energia.

- Ciclicidad del rebafio: normalmente si el ganado esta sin gestar el 4.5% de las vacas

ciclen en [ dia y el 24% en 5 dias. Se pueden hacer la deteccion de celo en forma

visual, RI4 o Elisa .

-Intervalo entre parto: de 12 a 13 meses. Las novillas de 1 y 2 parto tienen tendencia a

- derorarse un poco mas ( 60 dias ) va que estas necesitan mds energia en la dieta que

[as vacas.

-Sanidad del Hato: Mds problemas sanitarios mds baja la concepcion.

_Semen~ Excelente calidad.

-Técnico: Excelente

~-Concepcion al 1 servicio: Debe ser supeiior al 40%.

Las consideraciones de tipo endocrinolégico tambien han de tenerse en cuenta: Las

vacas que se inyectan con prostaglandina entre el 9 dia y la mitad del ciclo estral

extran 10 a 12 horas antes que las que se les aplica prostaglandina después de la
mitad del ciclo estral. Por consiguiente hay variaciones en el grado de sincronia con

rewecz‘o al dia del ciclo estral. También existe una variabilidad de aparicién de celo

de las vacas versus la novzllas vacas 2.5-3 a 5 dias y la novillas de 2 a 4 dias

postinyeccion.

Las hormonas a utilizar son dos: La prostaglandina F 2 alfa y los progestagenos (

norgestomet etc...)
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USO DE LAS HORMONAS EN LA REPRODUCCION DE LOS
BOVINOS
Dr. Eduardo A. Stasiukynas M.V.. M.Sc.

El uso de las hormonas de la reproduccién esta muy bien definido en la literatura
medica. Es importante tener en cuenta qyue la terapia hormonal cuando es aplicada
de acuerdo a un buen diagndstico debera tener exito. Las terapias hormonales
aplicadas sin un diagndstico exacto son frustantes, costosas y perjudiciales al animal,
En esta charla hablaremos de dichas hormonas y de sus usos correctos en la terapia
bovina.

Ly

Hay hormonas que tiene efecto LH como son la HCG ( gonadotropina coriénica
humana) y la PMSG ( suero de yegua prefiada). La LH se obtiene generalmente de
estractos pituitarios de oveja y cerdo. La LH su funcién es desarrollar tejido
luteinizante y por eso se utiliza para el tratamiento de quistes foliculares y el ciclo
estral normal se desarrolla entre 20 y 30 dias post-inyeccion.
Dosis: 5.000UI IV o IM

10.000U1 IM
PLH 25mg IM |
Puede presentar problemas anafilacticos.

Fso
Hormona foliculo estimulante. Se utiliza para tratamientos de poliovulacién a dosis de

50mg dosis total aplicada en 5 dias ya sea en dosis iguales 2 veces al dia o en dosis
ascendentes y desnedentes. Se aplica después del noveno dia después del celo. Otra
hormona con efecto FSH es la PMSG la cual se aplica al noveno dia post celo a dosis
unica de 2000 a 2500 UL

La FSH también puede ser utilizada para la induccion de celos pero con sus
limitantes.
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La GnRH actia sobre la pituitaria y hace que se libere LH endogena principalmente.
Su dosis es de 100 microgramos por vaca para la luteinizacién de quistes. Ofra dosis
es la de 0.5 a 1.5 mg para la luteinizacion pero a veces se luteinizan los foliculos
existentes. Los animales entran en celo a los 18 a 23 dias. Otra aplicacién es la
induccién de la primera ovulacién postparto practica no muy recomendable debido al
aumento de la incidencia de piometras.

Otro uso es la combinacion de GnRH y prostaglandina F 2 alfa para el tratamiento de
quistes foliculares y se aplicaria GnRH se considera dia cero y a los 9 dias la
prostaglandina y entran en celo al dia 12. Esto permite reducir el tiempo del
ratamierito. :
Otra aplicacion de la GnRH es el del control de la ovulacén. Se aplica a la mitad de
su dosis terapeutica indicada para los quistes ya sea varias horas antes del servicio o
al servicio ya sea via IM o IV. ‘

ROGESTERONA

Se wutiliza para reestablecer la ciclicidad =n vacas con quistes ovaricos. Dosis 50-
100mg por 14 dias.

Ctro de los usos es en implantes a dosis de 750 a 1000mg ( Synchromate o crestar). El
implante se coloca en la oreja por 9 dias después de los cuales es necesario retirarlo y
el animal entra en celo entre 48 a 72 horas y ovula aproximadamente a las 56 horas.
El implante trae una sustancia luteolica que es un estrogeno ( valereato de estradiol )
el cual limpia los ovarios de remanentes de tejido luteo. Otro sisteria son los pesarios
vaginalss ( Eazi-Breed-cidr ) el cual se colocan en la vagina por 7 dias y un dia antes
de retirar el implante se le aplica prostaglandina y los animales entran en celo a las
72 horas o se insemina a cieges a las 5C horas.

Estos implantes se pueden aplicar a cualguier momento del ciclo estral ; otra funcion
de estos implantes es la de inducir al celo vacas en anestro.
La progesterona es una de las hormonas utilizadas en el proceso de lactoinduccion.

PROSTAGLANDINA F 2 ALFA (PGF)

Se utiliza para la sincronizacion de celos, tratamiento del celo silente , induccidn del



parto, como tratamiento para los quistes luteinicos o luteinizados , la piometra y como

. coadyuvante para el tratamiento de las metritis.

Lutalyse 25mg IM ( prostaglandina natural)

Estrumate 250microgramos IM

La respuesta a la prostaglandina puede ser inconsistente y variable por eso se necesita
de: en primer lugar un cuerpo liteo suceptible a la luteolisis; en segundo lugar los
mecanismos fisiologicos que conllevan al celo deben de estar normales; en tercer
lugar los animales deben de presentar celo y el humano debe estar presente para la
observacion del celo.

Existen varios sistemas de sincronizacién del celo:

a-) Palpar las hembras para servicio en busca de determinar un cuerpo liteo

© Juncional y aplicarles prostaglandina e inseminar al celo

B-) Colocar prostaglandina a todas las hembras vacias y que se sabe que estan
ciclando, inseminar aquellas que entren en celo, a los 12 dias después de la inyeccion
de prostaglandina se aplica otra y se insemina al celo y/o a las 80 horas y/o a las 72 b%
96 horas post inyeccion. '

C-)Observar las hembras clicantes por 5 dias e inseminar las hembrass que entren en
celo, pasado el quinto dia se repite el programa como en el caso B,

Para la induccion del parto se aplica la dosis terapeutica y entre 72 a 96 horas
aparece el parto normal. 2 ‘_

Para el estro silente se aplica la prostaglandina una vez se determine que el animal
esta ciclando normalmente mediante palpacién rectal y se insemina ya sea a las 72 y
96 horas post inyeccion o a las 80 horas después de la inyeccion de prostaglandina.

ESTROGENOS

Se utilizan como agentes luteoliticos y como sustancias que promueven la motilidad
uterina postparto y ayuda a elevar la fagositosis asi como a la evacuacién de liguidos
uterinos. Para inducir celos no es recomendable ya que produce celos anovulatorios e
induce a la quistosis ovarica. En los implantes con progesterona su Juncién es de
agente luteolitico. El tratamiento en el postparto con procesos seplicos uterinos fuertes
puede conllevar al paso de toxinas y bacterias através de la barrera uterina al
organismos en general y diseminar un proceso toxico obacterialen diferentes organos
de la vaca.
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Se utiliaz en dosis de 100Ui para el bovino. Sus recomendaciones son basicamente
para dilatar el cuello uterino, expulsion de secundinas, fomentar las contracciones
uterinas asi como la hormona para el descenso de la leche. Sus aplicaciones vartan
desde la dosis total hasta variaciones como 20Ul tres veces al dia por 3 dias. En el
caso del iracto genital es una hormona dependiente de los estrogenos. Otra aplicaciéon
es en combinacidn con los estrogenos para la expulsién de fetos muertos o
momificados dentro del utero, cuando estos no han sido expuls'ados con la
prostaglandina.

SOMATOTROPINA

Unicamente estimula el crecimieento folicular lo que hace que los foliculos sean

ligeramente diferentes a los normales. Con la progesterona es indispensable para que.

esta se mantenga normal es un balance energetico de la dzeta No hay cambios en FSH
yLH.

CORTICOSTERCIDES

Los corticoides de accidn corta como dexametasona, flumetasona se utilizan
basicamente para la induccidn del parto; este aparece a las 72 a 96 horas post-parto
pero una de sus secuelas es la elevada incidencia de retencién de placenta. Sus otros
usos como antiinflamatorio pero hay que tener en cuenta su poder abortibo en la
sergurda mitad de la gestacion.



La prostaglandina actua inicamente sobre el cuerpo luteo maduro ( mayor de 8 dias )
provocando una luteolisis similar a la que ocurre en el ciclo estral en la naturaleza
entando el animal entre los 2 a los 5 dias post inyeccién. Es decir la prostaglandina
necesita para el éxito de un cuerpo luteo maduro.

Los progestagenos se puden aplicar en cualquier momento del ciclo estral. Este
sistema se caracteriza por un implante o un pesario o una esponja impreganada en un
progestageno que dura en general de 6 a 9 dias segin el progetageno utilizado
acompafiado de un estrégeno el cual sirve de agente luteolitico en primer lugar y
cumple su funcion ademds estrogénica. Este sistema se pude aplicar en cualquier dia
del ciclo estral que con El trabajamos es en base de niveles de progesterona y ho con
el cuerpo luteo directamente; al quitar el implante los niveles de progesterona
descienden abruptamente y desencadenan el ciclo estral.

Con cada horména existen diversos sistemas de sincronizacion . Comenzaremos con
los de las prostaglandinas:

Plan A: Palpar y aplicar PGF ( prostaglandina) a los que ciclan. Entran el calor y a
los 12 dias después aplicar PGF y se pueden recurrir a 3 caminos: el primero es
inseminar al calor. El segundo inseminar a ciegas a las 80 horas y el tercero
inseminar a las 72 y 96 horas. Este sistema se usa en ganado de leche y carne cuando
hay problemas de deteccién de celos. Se obtiene una mejor sincronia. Se utiliza en
vacas y novillas y donde hay o no deteccién de celos.

PLan B. Palpar y las que tiene cuerpo luteo inyectar PGF. Este sistema se insemina al
calor. Existe una variacion en los dias del calor.Utilizarlo con deteccion de celos o
con toros sueltos.

PLan C. Observar por celo por 5 dias e inseminar esos animales en celo. Los que no
entran Aplicar PGF y servir los que entran en calor y al 12 dia tratar los que no
ciclaron con PGF para que entren en calor y se inseminan al celo.

Progestagenos.

Colocar implante en la oreja y dejarlo por 9 dias. El dia de colocar el implante se
coloca un estrégeno por via intramuscular. Se retira el implante y el animal entra en
calor entre las 48 y 72 horas y tiene tendencia a ovular entre las 56 a 72 horas
después de retirado el implante.

Este sistema se usa para Synchromate B y Crestar.



N

Con el EAZI-BREED se coloca el dispositivo vaginal, al 6 dia se inyecta l

prosiaglandina, al séptimo dia se retira el dispositivo y entran en celo del 9 a 11 dia
en vacas de leche y el 12 dia en novillas. El dispositivo esta acompafiado ya sea de
ura cdpsula o una inyeccion de estrégenos.

Lxiste también la combinacién progestagenos PGF como lo acabamos de mencionar.
Los progestagenos también funcionan como inductores de celos.

Existen varios tipos de programas que se asocian con varios tipos de necesidades y
por lo tanto es de importancia escojer el programa necesario para cada

requerimiento.

— Y ’
—_
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CONDICION CORPORAL, ANESTRO Y REPRODUCCION

DR. EDUARDO A. STASIUIYNAS ,.V. M.Sc.

Los veterinarios que ejecutan exdmenes reproductivos periédicos, se ven cada vez mds
interesados en proveer servicios adicionales uno de los cuales es la evaluacién de la
condicion corporal. Este es un método subjetivo, rdpido y sin mayor costo para
estimar las reservas de energia en el ganado de leche y doble propésito, permitiendo
ast estimar el estado nutricional al cual los bovinos estdn sometidos.

El examen se efectia colocando los dedos en las apéfisis espinosas de la 4 a 5
vértebra lumbar y luego el dedo pulgar en las apéfisis transversas para determinar el

grado de la cubierta de grasa. También se ha de observar la base de la cola y la

tuberosidad coxal de las apdfisis transversas no se pueden palpar. En la prdctica lo
ideal es de tener encuentra estos tres puntos de observacién para determinar la
condicion corporal. La calificacién de la condicion corporal va de 0 a 5 donde 0 =
emancipacién y 5= obesidad excesiva. Se debe tener en cuenta que existen puntos
intermedios determinado asi condiciones corporales intermedias. Existe una relacién
entre el puntaje de la condicién corporal y el peso vivo, la cual en pastoreo es : 1
punto = 60 kilos en vacas adultas y 1 punto = 90 kilos para las novillas.

La condicién corporal ideal en el momento del parto es de 3 a 3.5 prefiriéndose este
ultimo puntaje.

La condicidén corporal nos sirve para optimizar la produccién y la reproduccién en
ganado de leche y doble propdsito y esto se hace en base a un buen manejo de la
energia. El tejido corporal es un depdsito de energia cuando los requerimientos de
esta por parte del animal son bajos y el consumo es alto. Estos tejidos son depdsitos
que van a ser utilizados una vez el organismo requiera la movilizacién de energia lo
cual coincide con el inicio de la lactancia. Durante las primeras semanas del post-
parto, la ingestién de materia seca no se acompafia con los requerimientos de energia
en vacas de alta produccién lactea, por lo cual el proceso natural es que las vacas
comienzan a movilizar tejido adiposo para compensar la falta en la dieta, credndose
ast un balance energético negativo. Las vacas gordas son incapaces de incrementar su
ingestion de materia seca en el postparto temprano por lo cual se liberan mds reservas
corporales para sostener la produccién ldctea. El ejemplo de esto es que las vacas
gordas alcanzan su balance positivo energético 2 semanas mds tarde que las vacas

>



con condicién corporal ideal. Otro factor es que las vacas gordas pierden mds peso
que las vacas de condicion corporal ideal pero todas deben llegar a una condicién
corporal de 2.5 alrededor de los 65 a 68 dias postparto. |

La cordicion corporal del animal lactante tiene un gran impacto en su actividad
metabdlica para ajustarse metabdlicamente para incrementar la produccion ldctea. La
manera de demostrar esto es en los dias abiertos; las vacas que pierden | punto de
condicion corporal gn las 5 primeras semanas postparto versus las vacas que pierden
0,5 puntos en el mismo periodo tiene mds dias abiertos a la primera ovulacién y al
primer servicio ast como, la rata de concepcién es mds baja.

El impacto de un estado extremo de energia negativa en el post-parto tiene influencia
sobre la actividad ovdrico posterior en la lactancia. Esto se ha determinado por una
menor secrecion de Progesterona durante el 2 y 3er ciclo. El regreso de la ciclicidad
normal es importante para una concepcion mds rdpida: Vacas con balance de energia
positivo, la actividad folicular se aumenta y por consiguiente hay mayor ciclicidad.

La perdida de la condicién corporal se desacelera a medida que la lactancia progresa
La seleccién genética para el incremento de lu produccion lactea produce alteraciones
en la fertilidad ya que el nivel nitricional debe ser mds alto en vacas con pobre
condicidn corporal y de mayor potencial lechero. Entre mejor condicion corporal es el
momenio de la inseminacion la concepcion aumenta. La perdida de peso produce lus
siguientes altraciones: declinacidn en la produccidn ldctea; pérdida excesiva de peso
lo cual produce infertilidad; cetosis; hipocalcemia subclinica y acidosis ruminal,

La pérdida de peso, mds un déficit energético mds alta produccién de leche
cesarrollan  alteraciones uteroovdricas que conllevan a un mayor nimero de
inseminaciones y de dias abiertos.

St uno observa el bovino tres semanas antes y tres semanas despties del parto que es el
pericdo critico de la produccion y la reproduccion ya que en este periédo se producen
hechos fundamentales como el desarrollo fetal, el desarrollo de las papilas ruminales,
la disminucion (anie parto ) y luego aumento y déficit ( post parto) del consumo de la
materia seca, aumento de la produccion ldctea van en contra de las infecciones y
enfermedades mefabdlicas en el postparto. Uno siempre busca que el parto sea
normal, sin injurias fisicas, con buena produccidn de calostro; que no haya
enfermedades metabdlicas ( hipocalcemia, cetosis, laminitis etc.) e infecciosas (
melritis y mastitis ); que se acelere el consumo de comida; que la leche suba en forma
exponencial, que comience la actividad ovdrico (ovulacién a los 21 dias ) entonces un
objetivo fundamental es con la condicidn corporal normal, tener menos desordenes,
mds leche y mejor reproduccion.

Podrtamos concluir lo siguiente:

- La condicién corporal anteparto 3.5 a 3.75; al servicio de 2 a 3 y al secarse cde 3 a

3.5
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- Al minimizar la rata de perdida del peso corporal en la lactancia temprana mejora la
reproduccion. :

-La condicién ideal de 3.5 a 3.75 en el anteparto permite reservas suficientes para
mantener la produccion ldctea y estimular los procesos reproductivos. .

- La sobrecondicién mayor a 4 hay una perdida de condicién corporal mds répida al
inicio de la lactancia y por eso es mds propensa a tener problemas reproductivos.

- Vacas que prefian a los 85 dias post parto pierden menos condicién corporal en la
lactancia temprana que las vacas que prefian mds tarde.

- Vacas con pobre condicién corporal muestran indices bajos de fertilidad.

- Monitorear la condicién corporal en fincas ayuda al dzagnéstzco y prevencidn de la
ineficiencia productiva y reproductiva.

El anestro postparto es un periédo fisiolégico normal y la actividad ovdrico reaparece
a medida que el dtero involuciona. El anestro aparece cuando la duracién de este
periodo es mds largo de lo normal. La duracién de este periédo esta influenciado por
la edad, raza, factores ambientales y factores genéticos. Se necesita que el eje
hipotdlamo-pituitaria -génadas este en buenas condiciones. Después del parto hay
picos de FSH que van en aumento lo cual hace un desarrollo folicular palpable a los 9
a 15 dias postparto, el estradiol pica similar a la FSH y este sensibiliza los centros
endocrinos al influjo de la GNRH entonces depues de esto, los la LH va en aumento en
las primeras dos semanas postparto y entre la segunda y tercera semana se induce la
ovulacidn pero esta ovulacion tiene un cuerpo luteo que produce poca progestreona lo
cual hace que este cuerpo luteo sea de vida corta;, ademds de esto la ovulacién es
silenciosa. La aparicién del celo puede estar afectada por varios factores: -

-efectos lactacionales

-efectos nutricionales.

-enfermedades- ‘

~La combinacidn de 2 o 3 de los factores.

Las novillas primerisas tiene un anestro mds prolongado debido a su crecimiento
acompardiado de ia lactancia.

Las vacas de alta produccién de leche ( stress lactacional) los corticosteroides bajan
la LH y disminuyen la sensibilidad de la glédndula pituitaria a la GNRH. Las vacas de
mdas alta produccidn ldctea tiene los niveles de cortisol mds alto y mds anestro.

El factor mamogénico baja LH alargando asi entre si los picos de LH entre si
bloquendose asi la primera ovulacién y asi el ciclo estral.

Ll balance de energia negativo es un indicador del anestro. Con nivel bajo de energia,
la LH esta suprimida.
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Las disfunciones orgénicas como la involucién uterina retardada, hacen que la
prostaglandina este alta por mds tiempo, la progesterona entonces es mads baja y no
hay tejido luteo. =
El anestro prepubereral se presenta yasea por un aparato reproductivo anorral (
Jreemartin, hermafrodita etc.. ) por lo cual lu ciclicidad esta afectada en animales en
especifico en el grupo o por prdcticas de manejo que en general retrasan la aparicion

de la pubertad y por lo cual los animales afectados se muestran la aparicién de la
ciclicidad alguna vez en su vida al contrario de los primeros.

El anestro post servicio se puede deber a:

~falla en la deteccidn de calores.

-mortalidad embrionaria

-quistes foliculares

~dtero unicornio

- tumor de las células de la granulosa. ,
-leiomiomas. '

-mala condicién corporal

-mala alimentacion

~enfermedades. ‘ .
La ierapia hace énfasis en 2 puntos: 3 o
-Pricticas de manejo }
- Hormonas
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ALTERNATIVAS EN MANEJO DE LA INFORMACION PARA EVALUACION DEL HATO

N. Co v@)“’ . =

Claudia Jiménez &

i. INTRODUCCIOR

.2 habilidad de utilizar registros, para la evaluacidn del hato,
debe ser uno de los pilares para lograr determinar la eficienc:ia
productiva 'y reproductiva del hatc. Esta obtencidn de iniormacidn
dependera, en gran parte, de la persona o el profesional quse aste
a cargo de la explotaci‘n. Dicha persona debe ser conciente qus la
eficiencia reproductiva es uno de los principales limitantes en una
explotacidon pecuaria, pero qus ademas de estudiar los parametiIos
reproductivos debe relacionar posipbles fallas en manejo y presencia
de otras enfermedades para asi analizar de una forma global la
informacion encontrada en la finca, para encontrar las deficisncies
v ejecutar los ajustes necesarilos. Esta es una labor gue puede
realizar el médico veterinario, el zootecnista, el administrader o
el'propletarlo de la finca si se tiene una asesoria adecuada

LLa INFORMACION es la clave. Para que de ella se pued obtener
mediciones que nos indiguen como estan "manejandose los animales
debemos SEer si;temablvos, metoddicos v por sobrsgodo constantes en

su reccleccion.

©n muchas fincas la informacidn es racolactada pero no ANALIZADA.
Este punto es tan O mas dlgido que la misma recoleccidn va gque ds
nada nos sirve tener la informacidn sin utlizarla. Con el analisis
de lz informacidn podemos establecer cual es la eficisncia dce
nuestro hato comparado con metas propuestas, "con rTesultzdos
anteriores, con rasultados de otras fincas o aln con pParameircs
ideales provenientes de 1z literatura.

Zs igualmerntes importante tener presente que el manesjo eficisnts cGe
la reproduccidn se obtlene de una mezcla de factores de manejo v G2
maedio ambiente. Aspectos comd nutricion, levante de terneras ca
reemplazo, contrel de nfermedades vy control de la glandula
mamaris, son factores gque nos axectan los resultados reproductivcs
de las vacas Yy que se deben taner en cuenta al realizar un balznce
general de produccion. 4

Existen muchos paramsetros para monitoresar la eficiencia de=l hato.
Sin embargo, los parametrcs de mas significancia son los que tisnen
que ver con la eficilencia reproductiva de la finca ya due éstz va
a variar si otros parametros de Ppro oduccidon (ie. mortalidad,
enfermedades) cambian. '

Esta conferencia estara enfocada a discutir parametros a nivel ce

1




- finca que nos pueda generar informacion que se pueda utilizar para

establecer ajustes que nos permitan aumentar la eficiencia de
produccidn en nuestra finca. ’

2. EFICIENCIA REPRODUCTIVA

2.1 Intervalo entre partos: Como Su nombre - lo indica es el
intervalo transcurrido entre dos partos. Tiens el problema que
excluve novillas de primer parto Y animales sacrificados ya que

_requiere que el animale hava parido dos veces (alrededor de 12

meses). Es un parametro dificil de vutilizar 7y se recomendaria
cuando se va a realizar un an2lisis retrospectivo de varios afios en
una finca determinada.

2.2 Dias abiertos (DA): Se comnoce también comc el intervalo que
existe entre parto y concepcidén. Es uno da los parametros mas
importantes para evaluar 12 eficiencia reproductiva de hato. Su
determinacion puede ser anual. El inconveniente es que en &l no se
incluyen animales que PCr Tazones reproductivas se hayan
descartado. Es un paréametro que incialmente muestra deficiencias
reproductivas ~a nivel de finca pero que. requiere de otros
parametros para detectar cual es el real problema de la finca. ie.
Mala deteccioéon de calores, problemas en la inseminacioén artificial,
repeticidén de calores, ~enfermedades infecciosas etc. Es un
paidrametro que muestra una informacion similar a la del intervalo
entre partos, sdlo que en &ste caso se requiere de pocos meses para

poder calcularlo.
Los dias abiertos se originan de cuatro fuentes:

2.2.1. Tiempo que tiene establecido la finca para realizar el
primer servicio - postparto (ppsp): dias al primer servicio
postparto). : : ‘

2.2.2. Mitad del ciclo de 21 dias después de que la vaca a
pasado el limite de DPSP (una vaca puede haber tenido el celo un
dia antes de cumplir el tiempo al primer servicio o puede tener
celo 20 dias después). En promedio se considera que se deben afladir
10 dies. .

2.2.3. Falla en 1la deteccidn de calores: Cada celo no
detectado implica un incremento de 21 das en el periodo abierto.

~2.2.4. Falla en la concepcidén: también incrementa en 21 dias
el pericdo abierto si la vaca es detectada en celo. Si esto no
ocurre, se nos puede incrementar en 42 o mas dias.

Con estos puntos es muy comun que el periodo abierto tenga una
duracion de 123 dias:

1. DPSP: _ 50 dias

2. Mitad del ciclo: ' 10 dias

3. 50% deteccidn de calores: ..21 dias (ler celo) _ .

4. 50% de concepcidn: 21 dias (2do celo no concibe)

5. 21 dias (3er celo si concibe)
123 dias



i 2.2.3.1. Intensidad de 1a deteccion de calores: existen varios
parametros para dztectar si éste es el problema a nivel de la
finca

a. Porcentaje de estiros detectados: Es el porcentaje de
celos detectados d2 un total de celos esperados provenienes de
vacas que estan listas para ser servidas. Es de anotar due leas
vacas gque estan dptimas para servicio son vacas que llevan mas de
45 dias postparto y que no presentan niguna patologia puerperal. EL
problema de gste paramstro es Qque 1o detecta si los celos

©s muy comun que el numero ce DA sea maver a 123 dias y es por esto
que posterior a este diagnbstico inicial de dias abiertos se debe
hacer una "diseccién" de &ste parametro para detectar cual es el

problema que noS incrementalos DA.

2.2.1. El1 primer punto sobre el cual hay que trabajar es sobre el
parametro de DPSP. Este es un parametro establecido por la finca
gue Dor desconocimiento puede ser fijado arbitrariamente. En

veral, el minimo tigmpo que debemos servir & una vaca postparto

gens tie

(pp) es 45 dias debido a gque el utero tarda este tiempo en

racuperarse para permitir una nusva gestacidn. Es muy comun gue s2 -
encuentren fincas gqus sirvsn por primera vez a las vacas hasta 100

dias despuds del parto En =2stes casos es muy probable qus <on g1

hecho des iniciar 1o0s servicios mas temprano (ie. 50 dies pD)

logremos una mejoria en DA. Se debe tener en cuenta que factores

como un prolongadc znastyro postparto haria imposible disminuir el

cericdo de DA

2.2.2. Los diez dias =n promedio para lograr detectar un- animal =en

celo, no se pueden evitar & menos gque S=2 realicen programas de

sincronizacion de celos, donde el ciclo estral se& ve disminuido en

su duracion. .

2.2.3. EL punto de la deteccidn de calores es bastante algido en
las cganaderias de nuestro pails donde la inseminacliodon artificial &

desplazado gl uso del tcro. Ts obvio que este no es un problema

oresente en agu=sllzs ganaderias donde todavia el toro es el

sncargado de realizar la mcnta. La mala deteccidn de calores 2s

quizas =21 principal problema que nos incrementa el parametro de

dias abierhtos ' '

Se debe tener en cust

U a gues la deteccidn de celos puede fallar por
por dos aspecios: 1. numero de celos detectados no coincide
con el numero de celos erados (es lo mas comun) lo cual se
conoce con £l nombre de intensidad de deteccion de calores; Y 2.
Que los celos gque se detectan no son realmente celos.

obsaervados fuercn realmente celcs.

». Vacas confirmadas prefadas al momento del chequeo
genital. Este parametro puede ser muy utilizado por el profesional
que realiza el chequeo reproductivd pero puede dar resultados
falsos si no se tiens una adecuada deteccidn de celos en la finca
o si hay fallas en cocncepciodon. Los problemas de fallas en 1la
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concepcidn se pueden descartar facilmente si hay una adecuada
deteccidon de calores pues en estos €asos la vaca repite celo a los

.21 dies; es decir antes de ser chequeada para diagnostico de

prefiez. Por el contrario, si el celo no es detectado, es una vaca
que va a ser chequeada para prefiez v va a resultar vacia.

: . Ensayo de deteccidn de calores por 24 dias. Este
procedimiento "da una apreciacion directa de .la eficiencia 'en
deteccion de calores. Durante este procedimiento es importante que

'la persona encargada de la deteccidon no sa entere que este

experimento se ésta llevando a cabo ya que si lo sabe es nuy
probable que intensifique la dsteccién durante este pericdo. La
otra posibilidad es la de ‘utilizar 24 dias retropectivamente \'d
hacer el znalisis en este tiempo. Esta medicidn se va a ver
afectada si se utilizan sistemas de sincronizacidén = celo.

: d. Promedio. de la duracidn entre celos: En teoria cada
ceélo en un arnimal que no concibe se presenta cada 19 a 23 dias. Al
hacer un analisis de lcs animales listos para servicio, cada celo
se debe presenar en multiplos de alrededor de 21 dias. Este
parametro nos ayuda a detectar celos que se han escapado (ie. una
vaca con un periodo interestro de 42 dias muy seguramente no se le

ha detectado un celo).

Un.- aspecto importante de mencionar es que  una vez la vaca a.

-reiniciado su actividad ovarica, es decir a comenzado a mostrar '
- celos,no es frecuente que manifieste un celo, el siguiente no y el

tercero si. Este patrdn es muy comun encontrarlos en fincas con
mala deteccidn de calores. ’

2.2.3.2. Precision en la deteccidn de calores. Es muy comin
que una vaca se registre con varios celos en un periodo de tiempo.
menor al que deberia (multiplo de 21 dias) e inclusive se insemine
en estos falsos celos. También es importante anotar gque alrededor
de un 5% de las vacas gestantes : .

2.2.4. La tasa de concepcidn es otro parametro muy utilizado que
nos indica el costo (en semen) que representa obtener una preilez.
Fl ideal es que al animal apto para ser servido que se le detecte
.calor, se le insemine y como resultado se obtenga una preilez (es
decir un servicio por concepcidn). Esta es una meta dificil de
lograr la cual puede verse incrementada por varios razones:

a. Problemas en la inseminaciodn

b. Patologias puerperales

c. Estrés
Sobre este punto es importante tener en cuenta que las fallas en la
concepcidén no son fisioldgicamente frecuentes, es decir, gque una
vez detectado que una finca tiene 3 o mas servicios por concepcidn
debemos analizar los factores anteriormente descritos, antes de
atribuir el problema a la falla en la concepcion. ’

3. Enfermedades reproductivas: E1 monitoreo de enfermedades
reproductivas nos permite detectar varios problemas: la presencia
de enfermedades venéreas transmisibles por parte del toro, un

4
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limpieza

problema infsccicso, problemas de nutricidn, problemas de

durante el priparto. Las enfermedadss resproductivas gus Mmas se
deben monitorear son: aborto, retencion ds placenta, distocias,
metritis, —m 2tos, 1istes ovarices Se considera- gue

s s a deben
ondiciones patoldgicas o de manejo

[w

]

ey

o

o
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o)
porcentajes d
zlertar sobre lz existenciz
inadecuado en el hato.

Una de "las patecloglas gus mas NoS interesan ec la presenc:a de
ahorto. La presencia ds aborio €n Varios animalss en un periddo
corto de tiempo generalmente jlama la atencidon al genadero €
inmediatamente s toman medidas para detectar v controlar su causa
Lecs aborte ssporadicos 2n cambic, freacuentemente pasan
dzzapercibidos hasta gque o9 se uelvan agudos. S1 nosotroes
znalizamos znualmente la incidencia de aboruos, podemos detectar el
~roblama antes d2 gue ocurran nrormenas de abortos' v asi lograr
~cmar medidas correctivas zntec Cde gque 1& pardiasa econdmica ssa
muche mayor

Algo importante de mencicnzr es (Qué &3 un akcrto?. Se considerz
gue una repsticidn de calores antes del dla ¢5 =s una mortalidad
embricnaria y no se cuentz como aborto. Del dia 45 al 260 de la
gestacion se considera comc aborto v dsl dia 250 hasta término s=2.
considera como parto prematuro. ci la pércdida gsstacional esta
incrementadz en cualguisra de estas etapes, de todeas iormas nos
esta indicando cue hay un problema que debemds solucicnar. Como
regla general se considera que la tasa ds pérdidas gestacionales
superiores a un 10% son tomadzs CoOmMO problema en un hato & Desar de
que el ideal es que esta tasa no sea superior a un 2-5%

Tasa de sacrificio por razones reproductivas: Ests es un parametIo
que no debs ser superior al 8% anual. Cuando ests paramestro esta
incrementado nos indica gue hay un inadecuado manejo reproductivo
Fn estos casos es importante determinar las razongs por las cualse
un animal es sacrificado, es decir qus las desiclones de sacrifici
generalmente se toman de ferma individual y 2R muchos caso £
inevitable. Son muy irecuentes los sacrificics des vacas en ¢
oriodo posparto donde la vace sufre enfavmedadss puserpsrales com
=anfermedadses metabdlicas, oroblema neumdnicos, propb! patz
etc, que finalmente ocasionan un incrsmento indeseal n DA s
dichos animales se mantlenen en el hatc. La dester acidbn ce 1lo
causales de sacrificio, & pesar de sar generalmsnte inevitables,
nos indican si ciertas patologlas se estin incrementando Y ROS
llama la atencidn sobre algun proplema de manejo del hato.

nit-n O =0 QU0
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PARAMETROS Y METAS UTILIZADAS EN EL MONITOREO REPRODUCTIVO EN UN
Ce . - : HATO DE LECHE = : B s

Intervalo parto-concepcidn (DA) ; '£5-120 dias

Intervalo parto &l primer servicio : 60-70 dias
Porcentaje de deteccidn de calores . - - 50-70%

Tasa de concepcidn al primer servicio i . 50-60% -,
Tasa de concepcion general - © 45-55%
Servicios por concepcidn - 1.7-2.2
Edad al primer servicio o . 13-15 meses
Edad al primer parto 22-25 msses
Tzsa de sacrificio por razones raproductivas < 8%
Porcentaje ds abortos : ' o <5%

(vacas confirmadas prefhadas qu

Porcentaje ds retencidn de pla <10%

Qo
[}
3

COMO TRABAJAR LOS FACTORES QUE AFECTAN LOS DIAS ABIERTOS EN EL HATO

El parametro de dias ebiertos, en genaral,'tiende a ser superior a
120 dias (parametro.ideal). Unz vez determinadec gque tan lejos
estamos del ideal debemos determinar con la ayuda de los demas
parametros cual es el principal problema que nos esta incrementando

los dias abiertos. Los siguientes son las posibles alternativas que.
nos permitiran de alguna forma reducir el intervalo parto

concepciodn. -

DPSP: Dias hasta el primer servicio postparto (voluntario)
Educacidén Y evaluacioén sobre cual es el
periodo aninimo preestablecido fisinldgicamene
y cual es el periodo minimo para una finca en-
particular.

Eficiencia en la deteccidn de calores. : .
"Mejora del manejo de la deteccioén de celos
Establecar la deteccidn de celos como una funcion

especifica a nivel de finca e

Mejorar el manejo de registros
Utilizacién de detectorss de celo
Nutricidn
Control de las enfermedades puerperales .
Control de otras enfermedades (cojereas, neumonias etc).
Controlar de forma mas cercana las vacas que deben serT

detectadas en calor.
Precisidn en los calores detectados

Educacidén sobre los cintomas de celo

Tener en cuenta sintomas de celo secundarios

=

Tener en cusnta que el intervalo entre cslos debe ser de

alrededor de 21 dias. . _
. Ayudas con detectores de celo




Eficiencia en tasa de concepcion

Vacas fértiles
Calidad del
Taécnicas de
Mejorar la precision de

vacas infértiles
Enfermedades infecclosas
Toxinas

Nutricion

semen
inseminacion artif ficial
lpos calores

Mz=dio ambiente
Control ds enfermedades pueperales
Control de nutricion

cntrol de enfermedades infecciosas
Deteccidn de celo

Un adecuado an2lisis de 1z composicion del hato

sefialar problemas Y ademas nos indica sobre qud grupo de animales
debemos actuar. EIL 1g‘-enue cuadro nos muestra una condiciodon
relativamente ideal de una finca. Con esta inifo rmacidn nosotros

podemos tomar desiciones para actuaL

particular: 1.

detectados

rambién nos puede

es sobre tres grupos de vacas en
Aguellas vacas recizn paridas que estan presentando

problamas puerperales; 2. rquellas vacas gue no estan aptas para
servicic a pesar ds tener mas de 45 dias de paridas; Y 3. Agquellas
vacas vaclas que +ienen mas de 45 dias de parto, lag cuales no se
nan inseminado a pesar de estar aptas.
COMPOSICION DE HATO
1. Vacas problema 3%
2. Vacas recisn paridas (< 45 dias pp) 153
3. Vacas listas para servicio (>45 dpp) 10%
4, Vacas servidas sin confirmar 15%
5. Vacas gestantes y en lactancia 42%
6. Vacas gestantss Yy secas ' 15%
PARAMETROS Y EPRODUCTIVOS EN DIFERENTES AREAS LECHERAS DE COLOMBIA
Intervalo entre partos 461 4 dies
Dias abliertos 1281.4 dies
Edad al primer parto 235 meses
Natalidad 78.2%
Taca de descarte anual 6.7%
Vacas problema (> 100 dias abiertos) 27.5%
Fincas con problema de deteccion de calores 88.1%
Numero de obssrvaciones 4.159%
Numero de. fincas 113




PARAMETROS REPRODUCTIVOS EN DIFERENTES AREAS DE COLOMBIA

porcentaje de natalidad

Lecherias ' 24%-88%
Doble propodsito 18-83%
Fincas de cria 15%-80%
Edad al primer parto
Lecherias 26-54 meses
Doble proposito ~ 25.8-67 meses

30-64 meses (Novillas—Cbrdoba)
346-671 dias (vacas-Cordoba)
Fincas de cria 31-63 meses )
Cebl 14.6-57.8 meses (Socorro)
35.8-40.4 meses (Piedemonte)
35.6-54.4 meses (Uraba)

Intervalo entre partos
Doble propdsito 326-322 dias (Cdrdoba)
310-937 dias (Cdrdoba)
. 312-717 dias (Codrdoba)
Cebl 15-25.9 meses (Socorro)
13.2-26 meses ( iedemonte)
14.7-20.2 mesas (Uraba)

Porcentaje de abortos

Doble propdosito 8% (novillas-Monteria)
1. :

(
5% (vacas—Monteria)

Porcentaje de mortinatos )
Doble propodsito Ss (novillas—Monteria)
1.5% (vacas-Monteria)
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4. Parametros reproductivos en fincas manejadas ccn tore: En las

canaderias donde el tor es utilizado como <reproductor, los

‘1pa“ametros reproductivos gque se utilizan tiendsz a evaluar la
"eficilencia repLo,uct*V“ del torc v al mismo tiempo las de las

vecas.

Bl desempefio reproductivo del toro va a depender inicialmente del
ntimero de vacas que se dispongan para cada tero. S=2 considera que
un toro adulto dsbe mansjar un maximo de 30 vacas cuando la monta

‘ro sz realiza de manera controlada. Si por el coatrario, la monta

es controlada, un toro es cap“z de montar 3-4 vacas por semana
indefinidamente, si € utricional se mantisne

Una vez se tiene el vacas y se exponen al toro se debe
tener en cuenta cuzl npo que dicha vaczde debe estar con
el toro para obtensr ntzjes acCptab 2s de preflez Se
considera gue un per: g cou:~eJda s ics, es decir
zlredador de 50 dias, &s suilciente para asegu:a: o porcentaje de
prefiez . superior al 30% Tste parametro ademas ds evaluarnos la
fertilidad dsl toro, nos permits eliminar el grupo de vacas
subfértiles que no quedarcn prefiadas en este lapso de tiempo. ie.

si el promedio de fertilidad del toro fue de 853%, =1 15% restante
son vacas que deben ser consideradas para descarte

Otra condicién que se nos puede presentar es que la fertilidad haya
sido menor zl 80%. Por ejemplo si el porcentaje de prefieces es d=
un 60%, debemcs entrar a evaluar cuales son lzs® razones para
‘haberss obtenido ecte porcentaje. Pueden haber _rzazones por parte
del toro, pero también s puede presentar el caso ds vacas que sa
encuentran en anestiro ¥ que obviamente nos disminuyen este valor

OTROS PARAMETROS A EVALUAR A NIVEL DE FINCA

Existen. otros parametros gque nos afectan la productividad de 1la
finca vy que debemos monitorear, no "solo para establecer
correctivos, sino también para determinar el perjuicio o benefic:io
econémico que ellos nos pusden estar generando:

Peso al destete

Paso o edad al primsr servicioc
Peso o edad al primer parto
Ganancia de peso

N

Estcs parametros nos indica_lo eficiente gue se esta& haciendo =1
levante de . los animales, es decir nos est2 controlando el
componente nutricional. Los ideales para estos parameiros son:

Deso al ano 50% dsl1 peso adulto
.Peso. o-edad al primer servicio : : 65% del peso adulto
Peso o edad &l primer parto 85% del peso adulto
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. ANOTACIOKES FINALES -

t.a 'siguiente etapa una vez obtenida la ‘informacidén es 1la de
realizar un diagndstico des la fince. Una vez hecho el diagndstico
en base a los parametros estudiados, debemos buscar dos objetivos

_primordiales:

Determinar como se esta maneiando la explotacion
ar dicha informacidn con metas propuestas en

isma finca. Este es un analisis que nos
arroja resultados a largo plazo Yy que debe ser implementado
anualmente para tomar correctivos. Es importante &anotar, aque es
dificil esperar que una vez se ha realizado el primar diagnostico
de deficiencias en ‘la finca, nosotros vayamos a lograr en un ano
convertirnos en la finca ideal, por mas correctivos que nosotros
pongamos en practic Lo que debsmos hacer es tratar de disminuir

+ 7

=
a.
X ~ - R - - 'S s a
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va se ha llegado a un maximo de eficiencia parz esta finca.

©a cuanto a la toma de desiciones después de haber hecho un
diagnostico debemos ser concientes de que como en medicina no hay
enfermedades sino enfermos; en el caso de las fincas, la frase
seria que "no existen parametros ideales para las fincas, sino que-
cada finca genera sus paramatros ideales!". Mal hariamos si
trataramos de estandarizar los parametros para todas las finceas
pues cada ‘finca forma parte de un universo. ie. Fincas donde no
eriste riego, fincas donde el verano dura 6 meses, fincas donde no

se suplementa etc. )

La recomendacidn general es que en base a las capacidades’
econdmicas de la finca nosotros establezcamos 1los correctivos
posibles cuando estos son de “tipo urgente. ie. vacunaciones,
descartes, tratamientos etc. Ademds, debemos buscar disminuir los
parametros en.-un 5% anual o mas si la finca lo permite. Si al
sicuiente afio las expectativas superan las metas propuestas,
entonces al segundo afio podemos cclocar de meta la reduccion del
parametro indeseable en un porcentaje mayor. Lo importante de las
metas propuestas es que nos permite detectar si los correctivos que
se realizaron durante el afio fueron ben2ficos (se redujo en 5%) o
no tuvieron ningun efecto o inclusive gque dichos correctivos
hubieran tenido un efecto negativo.

2. Especifico: En estos cascs se pueden fijar parametros que
nos permitan dscidir sobre el futuro de un znimal particular.
Igualmente, estos limites deben ser establecidos para cada una de
las fincas, sin olvidar gque este tipo de desiciones. nos va &
mejorar a largo plazo los parametros generales de la finca. ie. Si
una vaca se excede mas de 180 dlas postparto sin quedar gestante es
un animal que podemos considerar eliminarlo para asi disminuir el
numero d2 vacas procblema y el promedio de DA.

Una anotacion final muy importante es la de la evaluacidn
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reproductiva de las novillas de primer parto. Se ha demostrado que
en general la novilla de primer parto tlene en promedio una mayor
Guracion de DA por variadas razones, entre las cuales esta el hecho
gque es un animal que sufre el estrés del parto por primera vez, es
un animal que no & tesrminacdo d2 crecer ¥y es un animal que entra a
competir nutricionalmente con vacas gue Ya tienen establecida una
jerarquia en el h to. Por estas razones es 1mport9nte ser un poco
mas “"benevolente" con la novilla de primer pa:to Si el maneio de
la finca lo permite, es imzcrtante gque las nov llas de primer parto
sean evaluadas de u rz indepndizsnte }* que para ellas se
tracen metas partic tn muchos casos donde el numero de
animales vy la extensidn d= la finca lo permitzan, es 1deal que s=2
haga un lote ds novillas 2e orimer parto, vz ssa solo para el
manejo nutricional o inclusive para ser erpuestas al toro.
Dias abiertos en ganado de carne

Cebl 205 Cuba Martinez et al., 1887

Brahman 141.8 Cszsar Cely et al., 1988

Brahman 1%4.8 Szntander Cely et al., 1988
Intervalo entre partos

Brahman 4222 Cesar Cely et al., 1988

BRrahman 4564 Szntander Cely et al., 1988

Brahman 350-450 cdérdoba - Laredo et al., 1986
Edad al primer servicio

Brahman 24.7 Ceser Cely et al., 1988

Rrahman 31.8 Santander Cely et al., 1988
Peso al primer parto

Brahman 450 Kg Sdrdoba Laredo et al., 1986
Edad al primer parto

Carne 30m Laredo et al., 13886

Cebu 37m Guevara et 2l., 1988

ahman 43.7 Grimaldec et al., 1981

Brahman 48 .2 Czaldas Duran, 1985

Brahmam 42.5 Olivera, 1¢86

Brahman 37m Cesar Cely et al., 1938

Brazhman 40.2 Santander Cely et al., 1988

1=
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Intervalo entre partos para una mezcla de B. taurus X B. indicus
% B. Taurus Inetrvalo etre partos Edad primer servicio
‘ India Brasil India Brasil
100 4€3 £38 32 27.3
75 444 529 34 36.4
50 432 467 32 35.2
28 442 ' 27.2 32.3
(¢ 4248 £2.2
Ganaderia de carne intervalo parto-primer celo )
Pzze Intervalo parto- Fuente
primer servicio
Nalore 2604
B. Taurus g24d
Brahman 49-92d
Brahman y cruces 49-72d
Cebt 1214 Cuba Martinez et a1 1¢87
1/2 2 X Nelore 58cd Pert Garcla et al., 1990
1/4 H X Nelore 1234 Peru Garcia et al., 1990
Paranetros reproductivos en ganado de doble propdsito en el
departamento de Cdrdoba (Navarrete, et al., 1993).
Mcrtalidad Menores de 12 m 10%
1-3 aifios 5%
Adultos 332
Natalidad 65.5%
ractancia 2504
Porcentaje de leche/dla £-5 1t
Intarvalo antre partos 384-582 (vacas-novillas)
Ecad al primer par 38m

[
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Parametros reproductivos de - ganaderias de leche en Colombia
"(Griffiths, -1982).

IEP 461d
DA ' : 1814d
Lactancia , 2024
‘Periodo seco ' 125.4
fdad al primer servicio 26m
Edad al primer parto ’ 35m
$ vacas problema 27.5
% Prefiez ) 41.6
indice de fertilidad 55%
Natalidad . £.2%
Descartes 6.7%
Problemas de detaccidén de celo 83.1%
Servicios por concedcidn 2.37

r

Otros parametros a tener en cuenta

Peso al dasstets 50-60% adulto
Peso al primer servicio 65% adulto
Edad al primer servicio 13-15 mes=as
Edad al primer parto 22-24 meses
Natalidad (%) 70 %
Lactancia 3054
Descarte por no prefez 10%
Distocias 10%
Mortinatos %

Abortoes 2%
Hor-alldad neonatal

Nacimiento-104 ] 5
10--304 2
: 1

2

-

J b

30d-destete
Mortalidad en adultos
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BASIC PRINCIPLES AND TECHNIQUES FOR TRANSRECTAL
ULTRASONOGRAPHY IN CATTLE AND HORSES

R.A. Pierson, J.P. Kastelic, a'nd Q.J. Ginther

Departiment of Veterinary Science
1655 Linden Drive
Madison, WI 53706

INTRODUCTION ; .

Diagnostic ultrasound instrumentation has been available to the redical
community only since the early 1970's. The development of real-time or dynamic
imaging in the late 1970's made this power{ul technology adaptable for the study of
the internal reproductive tract in large domestic animals via the transrectal route.
With an ultrasound scanner, an operator may visualize organs previously accessible
only with the tactile sense. Ultrasound scanners therefore have become an
inportant tool in research programs and have been integrated into clinical and
mnmercial programs in the breeding ol animals.

The applications of diagnostic ultrasonography to the embryo transfer industry
have not been explored extensively. However, evaluation of the follicular population
and ovarian response to superstimulation regimens is a complementary step in the
procurement of transferable embryos; ultrasonic imaging profoundly increases our
capabilities for ovarian evaluation. Additional uses include evaluating the
reproductive tract (especially the corpus luteum and uterus) of potential recipients
and diagnosing pregnancy and embryonic loss in recipients. it appears, therefore,
that incorporation of ultrasonography into an embryo transfer program should be
given consideration.

The uitrasonographer is an integral part ol each ultrasonic examination on
three distinct levels.  On the most basic level, the eye-to-hand coordination
iecessary to locate the organs is relatively casily learned. With experience, locating
the structures of interest {e.g., ovaries, uterus) requires only a few seconds in most
cases. Difficullies occasionaily may arise when structures such as a loop of bowel or
fecal material disrupt the image; however, these are easily corrected. Secondly,
once the struciures of interest are located, the ultrasonic anatomy must be
evaluated. This requires a detailed working knowledge of reproductive anatomy and
pathology. Finally, the basic principles of diagnostic uitrasound and the biological
subject under study must be constantly integrated. Scanning technique, instrument
adjustment, anatomic structure, and an understanding of the basic conc~pts of
acoustic physics combine to yield a technically correct and aesthetically pleasing
uitrasound image.

Detailed descriptions of the acoustic physics and principles of ultrasonography
{1-13) and technical descriptions of the origin and interpretation of artifacts are
available (14,15).  The purpose of this report is to provide a summary of the
principles-~ol dingnostic nllm.mm'mphy necded Lo begin successful application of
transiccto) ultrwsound imaging technology. tn addition, Interpretation of ultrasound
images, rmmnonly cngmmlmul artifacts, (\nd c ammd(lon (ochnlqm‘s for Imaging
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BASIC PRINCIPLES

Ultrasonography uses high frequency sound waves to produce images of soft
lissues and internal organs similar to the way sonar is used to map the ocean floor.
The origin of waves from an ultrasound transducer is similar to that of audible sound
waves from a drum (Figure 1). In the resting state, equilibrium exists between the
air molecules on either side of the drumhead (audible sound) or between the
molecules of the piezoelectric crystals of the transducer and the tissues with which
they are in contact (ultrasound). When the drumhead is struck the air molecules on
either side of the drumhead are alternately compressed and rarefacted by the
vibrations, Similarly, when a pulsed electric current is applied 1o the piezoelectric
crystals in a transducer, vibrations characteristic of the crystals are produced and
result in acoustic pressure {sound) waves in the contiguous tissues. The sound waves
are directed through the tissues by moving the transducer or varying the angle of the
transducer as desired. Tissues have abilities to either propagate or reflect the sound
waves to varying degrees. The proportion of the sound beam that is reflected or
echoed is received by the same piezoelectric crystals in the transducer, converted to
electrical impulses, and displayed on the ultrasound screen as a series of gray dots.

The resulting real-time or moving image is analogous to a movie taken with sound
waves in place of light waves, .

The characteristics of a tissue determine what proportion of the sound beam
will be reflected. The reflected portion is represented on the ultrasound image by
shades of gray, extending from black to white. Liquids (follicular. fluid, yolk-sac
fluid) do not reflect sound waves (i.e., are nonechogenic or anechoic); therefore the
image of a liquid-containing structure appears black on the screen. At the other
extreme, dense tissues (fetal bone, bovine cervix) reflect much of the sound beam
(i.e., are hyperechogenic or hyperechoic) and appear white on the screen. Other
tissues are seen in various shades of gray depending upon their echogenicity or ability
to reflect sound waves. The gray-scale may be defined as step-wise progression of
shades of gray extending from black to white. Some ultrasound instruments are able
to display 16 shades of gray and others may display a gray-scale of up to 64 steps.
The sound beam which passes through the tissues is quite thin (e.g., 2 mm); therefore
the beam acoustically samples a "slice" of the tissues. The two-dimensional image
seen on the screen is analogous to a histologic section of the organs, enabling the
ultrasonographer to visualize the structures in a detail which approaches grossly
viewing a histologic specimen, :

As audible sound travels, the wave is weakened or attenuated. An echo of the
same frequency and speed as the primary sound wave is produced if the sound wave
hits a barrier before it is too weak to be returned (Figure 2). The returning echo may
be received by the ear of the individual beating the drum and the distance from the
drum to the barrier may be estimated by using the known velocity of sound in air
(approximately 330 m/sec). Similarly, ultrasound waves trave! through the body
(approximately 1540 m/sec) until a tissue reflector is reached. Some of the waves
are reflected and return to the crystals; some of the waves continue on to interact
with deeper structures. The returning echo compresses the piezoelectric Crystals
which, in turn, produce electrical energy which is transmitted to a receiver. The
time delay between the propogation of the wave and reception of the reiurning echo
is used to calculate the distance from the crystals to the tissue reflector.
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Figure 1. Comparison between the origin of audible sound waves and the origin of
ultrasound waves. From (3).
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Figure 2. Comparison of the reception of echoes from audible sound and diagnostic
ultrasound. From (3).
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morphologic changes occur in the uterus in response to changes in the pattern of
secretion of the ovarian hormones. These morphologic changes are reflected in the
echotexture of the uterus. The uterine echotexture of a mare or cow in estrus is
easily differentiated {rom that of diestrus (16,17).

o

ligure 3. Ultrasound images showing echotextures from the reproductive tracts of ‘ :

EQUIPMENT heifers (A-C) and mares (D-E). Images A and D represent ovaries with follicles of

sdormas
2

The resolving power of the equipment is dependent on the [requency of the
sound waves. Frequency refers to the number of vibrations of the acoustic source
per second. High frequency provides greater detail, whereas lower frequency
provides greater tissue penetration. Ultrasound frequencies are measured in
megahertz (MHz; 1| MHz = 1,000,000 sound waves per second). The frequencies of
the various transducers are analogous to the various powers of the objectives of light
microscopes. With a low {requency transducer or low pov.er objective, a larger arca
is viewed, but with less detail. With a high frequency transducer or high power
objective, a smaller area is viewed, but with more. detail. The lower frequency
transducers (e.g., 3.0-3.5 MHz) are suited for viewing larger structures at a greater
distance from the transducer (e.g., imaging a large fetus). The higher frequency
transducers (e.g., 5.0-7.5 MHz) are intended for detailed study of structures close to
the transducer (for example, evaluating the ovaries and uterus) and are prefcrred for
intrarectal examinations of the reproductive tracts of harses and cattle.
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various sizes (f). Follicles are f[luid-filled and appear black on the.ultrasou'nd
image. Compare the follicle with the echotexture of the surrounding ovarian
eroTna. Boundaries of the bovine ovary are demarcated by arrows. Iinages B.cn.d E
represent corpora lutea. The luteal gland is distinguished from stroma by a distinct
border and echotexture differing from that of strome. Boundaries of the luteal
glunds are indicated by arrows. Notle that in the specimen of the luteal gland of the
maore (E) approximately 40% of the gland, the per '»heral portion, represean‘f.he \'vau
of luteinized tissue. The remaining 60% of the gland, the central portion, is a
centraily located organized blood clot. The blood clot forms after opproxnmqtely
"% of ovulations in mares. Images C and F represent the Day 14 embr)"onic,j vestcl.es

~rows). The vesicle of the heifer (C) is elongated and difficult to visualize while
e vesicle of the mare (F) is spherical and is easily distinguished from the
surrounding uterine tissue. Scales in the left panels are in centimeters.
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horses andsz:?‘ljlem::«;wgengd Jsed ior examination of the reproductive tracts of
modality, wherein the l-m e, r,eal-t_xme' scanners, B-inode refers to brightness
brightness of the dots  ultrasonic imaging is a two-dimensional display of dots. The
time imaging refers 1 is gfogc_bru.?nal to tpe arpplitude of the returning echoes. Real-
and refreshed contino t el live" or moving display in which the echoes are recorded
ultrasound instrumens uous { There are two basic types of real-time, B-mode
sector scanners. In 1t :eavai able on the veterinary market: linear-array scanners and
to the transduc'e l ar-array scanners, the sound waves are emitted perpendicular

r along the row of crystals. The waves produced by each crystal

travel parallel to those produced i i

o e allel 0se produced by nelgrfbormg crystals in a linear . 3 f
esulting image is rectangular; the width of the image correspo::sa{o J\Ze;:rzgzﬁ

The images of tissues closest to the |

of the active portion
of the transducer.
transducer h
are at the top of the screen. The section is generally in the sagittal plane

with i
respect to the body. The images of tissues at the tip of the transducer may be .

displayed i i i
scagmeyr. z;tm:‘h: ;::gat:‘:‘::sleil side of the video monitor depending on the design of the
display of eansesanne thare. equipped with an image inversion feature that allows
the left of the mamem af tlllp of the transducer to be placed on either the right or
consistency with ciac, the option of the operator. For ease of orientation and
aspect of the rothe tmaﬁmg modalities, the preferred display is with the cranial
reproductive exammal [ tfe left side of the ultrasound image. For intrarectal
durable. atracamin ;gg [+] }l]arg_e animals, it is important to select a machine with a
Sector scamaun prodﬂce e 't' ?t was specifically designed for intrarectal insertion
the human mers P : a "slice of'pne" shaped image and are taken directly fron;
market for velerinary use. Typical uses of sector scanners in the

veterinary field are imagi i
) ging the tendons in imagi i
and abdominal structures in small animals. the legs of horses and TABIE thoracic

PRODUCTION OF IMAGES

The i y
ceproduciive v 1 Sorrect, sefuluitrasound images sough in examinations of he
in harmony to produce t:ep(iOdUCt of many electrpnic components which must work
linear-array ultrasound sc mage. Diagrammatically, the basic components of a
contact with the tiss anner are shown (Figure 4). The transducer is in intimate
many wires connectin Ut}sdgr!d is connected to the console by a cable comprised of
sends electronic signagisln“;wdual crystals to both the pulser and receiver. The pulser
rate which causes the for Broups of the-piezoelectric crystals at a predetermined
S0 that the image which (na;!on of the ultrasound wave. The pulse rate is calculated
sweep of all of the cr ‘51 isplayed on the screen appears continuous. A complete
frame. Typical frame. ystals in the elements of the array produces one image or
are produced. The ima;;ersng\:: :2 ttl?e:js(:rrrames per second. Thus real-time images
fetal heart) or as the transducer itself is muos/teucgisvg:\ atzgetggscl?;slons (¢:8., beating of.a

Echoes r i ; .
where the Sigr‘zlluir:irzg {f{o‘md the tissues are electronically captured by the receiver
to attenuation Thg dP ified and compensation is made for the loss of intensity due
under the direct cont e%ree of amplification is called gain. The gain controls are
proper ultrasound imaro o::d!he ultrasonographer and are important in creating a
the strength of the eg:. Justment of the gain controls is a method of equalizing
example, echoes from oes returning from different depths within the tissues. For
depth should be of o sgmllar ussue.rgﬂectors located at 10 mm depth and 40 m
of similar echogenicity; however, the echo from the 40 mm deer;
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Figure 4. Components of an ultrasound scanner. From (3).

reflector has traveled further and is more attenuated. Gain (specifically time gain
compensation) controls provide a means of correcting for losses in signal strength
due 1o increased tissue depth, Correct adjustment of gain is critical in creating a

balanced ultrasound image. ]
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Reverberation artifacts are commonly seen during intrarectal examination of
the reproduc(ive tract begause of gas-lilled segments of intestine beneath the areas
of interest. Reverberation occurs when the sound waves encounter the highly
reflective gas-filied bowel and bounce back and forth between the1 bowel and
ransducer. Due to the lag time of each re}urning echo, as perceived by the
transducer, bright echoes are récorded on the image at deeper and deeper levels.
There are three distinguishing characteristics of reverberation artifacts: }) they are
equidistant, 2) they gradually diminish in intensity, and 3) they are parallel to the
relloctive interface. Reverberations may sometimes be diminished by adjustment of
- v..n controls or manually adjusting the reproductive organs thus altering the

.enship with the underlying bowel.

Shadowing is an artifact characterized by lack of an echo beneath a very dense
structure. It is caused by complete refiection or absorption of the ultrasound beain.
This artifact is less comunon in images ol the mare reproductive system because of
the relative lack of tissues with density comparable to bone. A notable exception is
the occurrence of shadowing beneath fetal bone or bone fragments, {ollowing death
of the fetus. Sometimes, however, remnants of fetal bone are thin and porous and do
not cause shadowing. In cattle, the plicae circulares of the cervix may occasionally
cause shadow artifacts. In a large fetus, the centers of ossification will also cause
shadows as the formation of bone progresses, A form of shadowing may be seen
}6  whon the path of the sound beam is obstructed by bowel gas; lack of intimate contact
% . -.~ven the transducer and rectal wall, or the presence of fecal material on the face
ui the probe. The fecal balls of horses are troublesome in this regard and should be
suspected when a pronounced shadow appears on the image. When animals.are
pastured on new green grass, the fecal material may be pasty and form a film.over
the probe face, resulting in a hazy image. Fortunately, this problem is readily
corrected and is not a major obstacle to utilization of uitrasonography. Lo
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ULTRASONIC EVALUATION OF THE REPRODUCTIVE TRACT AFTER ,'
LAPAROTOMY -

Ultrasonic sound waves are almost completely reflected by air, and therefore

- between the face of the probe and the rectal mucosa or within the abdomen will
seriously affect image quality. Pneumoperitoneum can seriously inhibit ultrasonic
examination of the reproductive tract. In a recent study (unpublished), embryos were
translerred to the uterus of 15 nulliparous heifers, six to eight days after estrus, via
a flank laparotomy. No effort was made to expel air from the abdomen prior to
closure of the inciston. The heilers were examined ultrasonically for 1Z days,
, starting one week after surgery. The extent that the pneumoperitoneum interfered
trasound examination of the |} with image quality was coded on a scale of one {no or minimal effect) to three
The ‘Z:’Agbcneam the image of an (mzxxima} eI!cCl).' The mean values are presented in Figure 7. In 9/15 heifers, there ,
ncement is the echogenic was an interinediate or maximal elfcc’ (coded values of 2 and 3, respectively) of i

1

R e

Figure 6.  Artifact

reproductive system. A)

prro(ximatcly 30 mm ovari

€a (errow) beneath the nonechogenic )i

gg;;ézfsn m?rmm) hene nonee e‘ége; g;loecgii,ll'zagsﬂi{atpefle»“de. B) Refraction I)ncumopcr'iton.eum on image qual:xly on the l.irst day.of exam'inalion (seven days after

i M{; Glgmws) rest U coges 7 sauine owr (),f o4rclcs. C) Specular aurgery). "H‘we interference with image :;-};.13;1)/ declined rapidly ovc.r.lhe next three

g >~“ )' D (e upve o ower surf ',,’ o mm Day 10 equine 1ys; on the fourth day of examination, there was no or minimal eflect of
et D) verers U the image of the wgina in a neumoperitoneuin {coded value of 1) in ti/15 heifers. However, in 2/15 heilers

$ commonly encountereq in ul

Enhanced through-transmis
an follicle in a mare.

; . tes from air i — "
;’C']C)?(I)‘qc'y:,i]:f]nc (:f. an estrus cqn.u['ne ‘u{t’éyr(:: ir)ln'-:“\(’flé]ll;)(\!’ alj')rp"com{,(c shadow (arrow) {13%), pocuroperitoncum had an intermediate cffect onimage quality (coded value
of the smi SpoL in center of (he image). F) Electric . "'r’”””(» of a fetal bone ol 2) up to the clcvc'nth day of examination (17 days after surgery). In contrast, in
)e spinal cord (urrow) of q Day 42 bovine X teat interference over the image another study, 10 heilers were examined ultrasonically for at least 24 days after a
32 vl.),e image and_ the vertical white static ‘licll(:;ce{)'l(:.\-. Nou‘: the general haziness n}i(lvmmal laparotginy was pcrigrmcd (unpublished). No atlempt was m‘ade to expel
Sicte as well as in the bladder Novepr hetf e e, over the area of the embryonie 1 air fram the ahdamen when it was closed.  The onlv detected inflience  af
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pPneumoperitoneum on image quality was a mild effect (code value of 1) for tw
after surgery in one heifer, Interference with in
apparently more common an
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Figure 7. Coded index of the extent of pbneumoperitonsum int
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ity of the ultrasound image following surgical transfer

erference with overall
flank incision,

of embryos through a

TRANSRECTAL TECHNIQUES

Preparation of a mare or a cow for ultrasound examination (restraint,
evacuation of rectum) is similar to preparation for a rectal examination, The
production of the ultrasound image and the interpretation of the image by the
i ! rs: operator, scanner, environment, and
ble operator experience is essential for the detection of subile

i The probe must be manipulated so that
the entire uterus can be Systematically examined. A high-quality Scanner, preferably
“with at least a 3 MHz probe, is essential for detection of small structures (e.g.,
follicles <5 mm, Day 11 equine conceptus). The scanner should be positioned close to-
the operator and at approximately eye leve| to facilitate viewing and adjustments,
but protected from potentizl damage. An electric outlet free from electronic
Interference must be available, The intensity of ambient light should be dim to
viewing screen.

interfere with interpretation of the ultr

JANUARY ]0881/\701 A0 MA

“

o days 33
hage quality by pneumoperitoneum is 4
d persists longer in heifers after flank laparotomy than g
following midventral laparotomy,
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H )
;+aining animals for manual rectal examinalion.s may bg unsatls([’zi:'c’tigl;);‘_[?;
".:"}";;:zﬁninations. If the feces are loose or sticky, llal is r:'c:r(ehe s
“:::‘m"l‘:ly evacuate the rectum and establish goo'd conta;:tlic ?;\g: of the brobe ang
adequ? ce of air between the acou : r
e araatty reduc i liminated. This makes
the rectal d image quality and must be elim .
> cosa greatly reduces 8 > ) paaes
o ““2} :“::oupligg gel desirable. The gel used as a couplmgl med::“::tglljiszed e
e iscosity and free of air bubbles. It is helpful to develop a § images o
o;’e&h\;re all of the factors contributing to gene_rattl::g %olfg—; :;Lrn%so;ér; d tm: gm % may
e iderable investment in )
d and the considera ultr;
b con‘:;ue The time required for an ultrasound examination of the reprqducuge
f(:c‘ﬁs si;nilar to that required for a manual rectal examination.
r
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Figure 8. Diagrammatic presentation of the relation;;ip: zii:::;lrtgerg;’ﬁr;tet:‘t::g g)["
y e tr
i rray transducer and the uterus _ol' a mare. tran 4 o
"!h!emlf:o’r(gn h‘fues. The image of the uterine body is longitudinal and the uterine h
is in cross-section. From (3).
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The relationships } “ori i
orienxalione(j;t:ggss;,;ioc(gvcen the orientation of a linear-array transducer and
anagouon o gcneh“.,.t;’eI og}y and hor'ns are shown for mares Figure 8). Since
Sierine bady S8 k;_n y z‘d in the_sagma! plane, the images of the cervix and
Utering holy ar mamgsllu inally oriented with respect to the animal's body.
the Tight o ey 12T enez;e €2 In cross-sections (16) as the transducer is move
may be necesiary iO;JSWhmg |Elpon. the‘orxenlatnon ol a horn at a given examination, it
(roe rosseeny f08 C;lg”l et:xp of the transducer to the right or left to obiai.": :;
Shape varies oen- ¢, however, the uterus is coiled and tortuous and th
he stage of the estrous cycle {(17). The uitrasonic anato;ny muset

be [U“y apprec !’a n W Oor n th h entire uterus Si“a
ted 1 each CO O helfer to be certlain that the T { z
1S4

examined. i i

remouas & f\cé':[\.u::;eletrhall h..as worked well in our laboratory is as [ollows: after the g

inserted o rpcmrx: ' _trr;e.ullra'soqnd transducer is covered with 'coupling gel and

longitudion] secuor} T e cervix is located and the uterine body is examined in‘
5. he cervix is usually easy to locate due to the increased

suriace of the uterine C na Ir de t 1
) ! ne bo a I i i
. i ( v . i yi, o oved Sllghll)’ from side to side so that the entir e

echogenic r i I
g esponse of the plicre circulares. The transducer is moved over the dorsal"’?ﬁ"”
%?2

L5
3
T,

9

i

When the corpus-cornual junciion i :
the corpus-cornual junciion is reached, the b

transducer is m ¢ i
oved over the dorsal surface of one ulerine hom, so that the horn is ﬂﬁ:
N 4

ovary. Th i
y e opposite horn and ovary are similarly examined. A

transducer produces a e eray

fongitudinal

hook-~shaped Curvi
ped structure curving toward the bottom of the ultrasound screen Spirals

of the distal i i :
stai portion of the vterine horn result in oblique images of the horn. True 3

Cross-sectional images of ti c terin horn n ata q .
C ute 1ttle are not fre L'Cllliy seen

! g 4 S 1 catt C
I requer “yy 8 section of the uterus is not ade(,uately examincd beca use the Opelatoll

moves the tran t i
sducer. too Quickly over the serpentine coils of the uterine horns. %%

When searchin SR F:
ey o8 moveic;j IS?;VZ;MII;P:ructures.(e.g., carly embryonic vesicles), the transducer
structure, e regya.rd ;‘e&'igezmbns very thin and will quickiy pass over a small
Mlashi o X , moryonic vesicles in mares may prod
transc;uger isfifotv;v:u(rg lhey} ar-e close together or the twins ma)),/ ie n‘:icsi:i ??U?hli
of the wearis bod alsoo rapidly. In mares, careful examination of the entix:e iength
mobile oo Ve.;iclelsi:n;l")eo(;'tjintlln'earLy pregnancy diagnoses because the higﬁly
to its rmbcyon i 5 vently in the body and may be near the cervi i

t In the caudal portion of a uterine horn at approximately Df\yVIIXG FETBO)(

In addition, cyclic and i
iy pathologic ch r .
pronounced in the uterine bOdyg(lé(;_ anges that are visible ultrasonically may be more

As the transdy i
ucer is move i ' i

surface of the suspended ovaryCdisbi)éZrcK“ i}he t]l;:) 01? rege of e ares,, he medial

theraiore S d iched. ‘e 1mage of the ovari secti
erelor o,r l;il:icll\ly)ls .o;':ented Irqm medial surface (top og} screen) to lzt:j":l Jrc(iirxon,
Lo the Fih: Wil(ilnﬂ:v”] the c_ramal pole of the ovary to the left and the c;udaji )a)cle
orientation of oﬁ;ﬁanngl set [or. the preferred orientation. Discernment o[l :he
pole and e o S orlets' 1S easier in cattle than in horses. In cattle, the crﬂi"-'
Mentificatioe I lhe,cra:\eiaf)vexrz can aimost always be identified.’ In m;‘re‘;‘
However 1o, the. and caudal poles of the ovars is mor ifficult,
e o,mc? ;;;/L;w;:sza in l‘)o(h mares and cattle are quite r’nobitlc,/and th sec(_(z;;f‘:ﬁun
progress. The Uil S or the orientation may change even wk'le the examinati is in
ratducer 1o beinrdsound beam samples sequentiai "slices" of the ovary(w;\(z;jelsl‘m
exposen. Segmemgs rocitiitc:s;“care m{ust be taken to ensure that the entire ovary“ie"
) Csine or fat may obs ;
b occnsion E of ir t a 2y obscure the ovary and, therei i ay
a ly necessary to reposition the ovary in order to )}Io:'al'e ;'tco:!lc:)(?)t;: in g
o i ain a

CICZII' pi(:tUlC In atti % L
o . . Cattie the eproducti a Yy
; ; ] Ctive f(ract ma be conto lCd, lC(lUi l:g

16

Therefore, the first major curve of ﬂ:?i%zr;nw: respect to the animal's body. ¥
¢ horn is visualized as a pronounced &

e 4o KT 14
TN SR,

k.

examined i i "
n oblique planes. Then the transducer is rotated laterally to examine the ?;

e
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SPECIAL TECHNIQUES

s varied as the experiments to
, plastic and metal instruments
We have used

special techniques using ultrasonography are a
which the imaging tcchnology is applied. For example
perechoic and are easily visualized with ultrasonography.

are hy ¢ 1zed. . .
glirasonography to guide an endometrial biopsy instrument to areas of particular
interest  within . the equine uterus. Location and -sampling  of {ree-floating

i fluid collections with an insemination pipette connected to an aspiration

intratuming ] } | v
apparatus also is feasible. Such visualizations are possible because of small,

slirasonically detectable air bubbles in the fluid. We also have visualized the
deposition of various amounts (0.5 ml to 1.5 ml) of semen or .physmlogncal_sahne
(hrough an insemination pipette into the uterine horns of heifers. Experiments
v .ooterizing the movement of simulated embryonic vesicles also have been done
9. The vesicles were made by injecting f{luid into rubber ballcons made from the
fingee tips ol surgical gloves and coating the exterior with a hormone impregnated

silastic compound.

Transabdomina} ultrasonically guided biopsy techniques are routinely used-in
numan medicine (20).  Specialized transducers with channeis for the insertion of
needles are used. The tip of the needle is visualized as it passes through the tissue
and into the larget structure. This technique has been adapted for use in mares (21)
and cows (22). In preliminary studies, using ultrasonically guided puncture and
aspiration of follicles, 16 oocytes were collected from 34 [ollicular punctures in
mares and 16 oocytes were recovered [rom 38 follicles in cows.

Contrast agents also may be used in ultrasonography (23-25). In our laboratory
\u:ious concentrations of gelatin microspheres (Bio-Gel P-60, Bio-Rad Laboratories,
Richimond, CA) were injected into ovarian follicles via {lank laparotomy. It was
possible to identify and monitor individual follicles. This is a promising research tool
for monitoring the fate of follicles at physiologically important times during the
estrous cycle. Examples of ultrasound images of marked follicles are shown (Figure
9). As the use of ullrasonography increases in research programs, it is inevitable
that specialized clinical techniques and applications will be developed.

Figure 9. Ultrasound images of an equine follicle marked with an ultrosonic contrast

injection of the
microspheres (A) approximately 2 hours posi-injection before (B) and after (C)
Baclacatter from gelatin microspheres {3 the cause of the echogenic
Scale on the laft i3 in centlimeters.

yent. ‘'he ultrasonograms were taken immediately after

balloltment.
species with the nonechogenic folllcular [luid.
Images taien with the assistance of D.H. Townson.

$
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' carefully considered.
& inves i
' State‘sl?sensts. Og.(;“; price range of scanners currently in veterinary use in the United
replacemen;. 09 od$35,000. The transducers may be easily damaged and the cost of §
e wear out ornf ucers ranges from $2,8Q0 to $8,500. With heavy use, transducers
may wear out doose resolution to the point where replacement is required. Inour
Coora z;t ransducers usually require replacement or major repair every year '
o erinary ultrasc_ound scanners are frequently light and portable s
ing}'gsdentls a trade-off with durability. f :
ividual companies or distributors needs i
/ r to be examined. Ultr :
e S L . asound scanners m 3
quire service which necessitates return of the instrument to the dislribuloar):l .

Excessive delays i i
y$ in the repair i H T
programs. ) p of a unit can be disastrous to research or clinical

DXSADVANTACES

Drawbacks to the use of transrectal ultrasonography in large animals must be
Ultrasound scanners represent a substantial capital

A This
The service and reliability record of

SUMMARY

Diagnostic ultrasonography is a powerful tool for evaluating the reproductive

tracts in horses and cattle. Th
. e i i
{ambryo ctmstor sy, technology should be considered for use in the
invas i i
visua:;’:ec??ﬁe:l:etﬁ _xhe m'ternal reproductive organs. Dynamic structures may be -
fosalized In tne :tmie?:r:-:;:)ll -;— sxruc_turles that were previously detectable only in
C r surgical removal

repr i i e
de;;t?‘dr:ti::e::;uc(tpres in the same a‘mmals over time has afforded an unprecedented
flepth to Tnves fglal'ml}s of the d)fnamlc Cchanges in biological structures (e.g., changes
process of ovulal'lcu alr population fiurlng the estrous cycle and early pregn:ancy the
e o) Ullrl:::) u(;eal dynamics, and the interactions between the conce'ptus
knowledge. .0[ s und technology is expensive and requires a thorough working
horential. howeser oxinsy e:gg‘ a‘cousfuc prmgnples for maximal utilization.
potential , is g or future discoveries in both basic and clinical
ultrasonography evolves al ic i i :

tre nd ultrason i i i ‘
Clinical and research programs ic ?T?glng continues to be incorporated into

Ultrasound - imaging technology provides rapid, non-

The potential for assessing

The

We believe that the best is yet to come as basic research utilizing

:
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PEER-REVIEWED

Using ultrasonography to
cdetermine bovine fetal sex

This experienced ultrasonographer relates why you, too, should
learn to determine bovine fetal sex — and how you can get started.

sire selection for the next coilectinn
or will breed the donor for a nuiuryj
calf, thus reducing the emhryg

DETERMINING A FETUS’ sex dur-
ing the first trimester of pregnancy
is an economically valuable market-

BRAD K. STROUD, bvi
Stroud Veterinary Embryo Services, Inc.
8601 Granbury Highway

Weatheriord, Texas 76087

s
H

ing and management tool for
today’s purebred- and commercial-
cattle producers. Considering the
speed and accuracy of the tech-
nique as done by experienced vet-
erinary ultrasonographers and the
economic difference between male
and female offspring, fetal sexing is
an important element of animal
husbandry in markets where the
service is available. The limiting
factor preventing its widespread
application appears to be the la
of veterinarans experienced in the
procedure.

Consignments of pregnant and
sexed fermnales to purebred beef and
dairy cattle sales are beginning to
appear in sale catalogs. Cows and
heifers carrying female fetuses are
bringing considerable bonuses as
compared with unsexed contempo-
raries. Embryo collection can be di-
vided in a more equitable manner
with a partner when the resulting
pregnancies can be sexed at 60
days. Donor cow collection manage-
ment is facilitated by sexing the re-
suiting bred recipients so that a de-
termination.can be made of whether
to flush the cow again. For example,
if three or more female fetuses are
produced in a particular collection,
the breeder may elect to change the

‘in times of drought or cullin

Severzsl invest

transfer budget for the year. Alyy,
ng, fr‘e
older by =d females carry mg the
least-desired sexed fetuses cun he
tagged for shipping. .
Bovine fetal sexing by ulira rasong-
raphy was first described in 1%
tigators have since re.
ported clinical success rates of
greater-than 80 percent using thijg
technology.** My own LIl’H( al
records, from 1989 to the present,
reflect a greater than 97% aceuracy
rate, with most of the misdiagnosey
occurring during the first few veurs
of application. In the last two yeury,
T've performed more than 1,504 ¢«
aminations and made only one re.
ported misdiagnosis.

Selecting the right equipment
Several veterinary ultrasound enm-
panies provide high-quality ultry-
sound units suitable for fezal sexing,
Before purchasing or leasing an yl-
trasound unit for your practice,
there are some Important points ¢y
consider:

» Will the onit be used for appii-
cations other than bovine feta)
sexing? Since ullrasonography
can be used for other species,
you may require versatility.

¢ Wil the unit be used primarily

vL»&«NARY MEDICNE/ALY 1956 643

T AT St e T --<-me e



—

FOOD-ANIMAL PRACTICE

‘Using L_Jltrasonpgraphy to determine bpvine fetal sex (cont'd) . . FEEE

" in the clinic or transported to

the farm? If your practice is to- -

tally mobile, consider a smaller
portable unit for fetal sexing
and reproductive work.

Does the company have fast,
.fair, and effective support ser-
vice on units being repaired?
Ask colleagues in your area

about their experiences. If their.
units have never been repaired, -

that is a good recommendation.
Does the sales representative
thoroughly train buyers how to
effectively use the unit? I have
had several calls from veteri-
narians who could not see a

fetal genital tubercle (sex bud)

only because the unit’s techni-
_‘cal settings were incorrect.

Veterinary ultrasound units are
equipped with either a §- or 7.5-MHz
transducer, or both are built into the
same unit. I recommend the 5-MHz
linear rectal transducer for most
bovine reproduction applications.
The 5-MHz setting is best for deter-

‘mining fetal sex and age and for di-

agnosing early pregnancy, multiple
pregnancies, abnormal uterine intra-
luminal contents, and cystic ovaries.
Though the 7.5-MHz transducer bet-
ter suits the study of the follicular
dynamics of the ovary, the 5-MHz
will suffice in most clinical situations.

How to get proper training
There are two phases in learning to
perform fetal sexing procedures
using ultrasonography in cattle.
Phase I is understanding fetal ultra-
sonographic anatomy and knowing
how to differentiate a fetal sex bud
from surrounding structures. Phase
1 is producing the necessary im-
ages on the monitor so that an accu-
rate diagnosis can be made. I
strongly suggest that Phase I be
learned first, or you may wish to sell
your unit forthwith.

One way to obtain training is to
attend an ultrasonography wet lab,
and another is to learn at home.

“There are advantages and disadvan-

©1996 Plizer Inc 6-2205
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tages to both. Attending a hands-on
ultrasonography wet lab can be ex-

‘pensive and can take several days

away from your practice, which
adds more .expense. The advantage
of a wet lab is that you work with an
experienced ultrasonographer on
pregnant commercial-grade cows
preselected in the 60- to 90-day
range. However, if you don’t qmckly
put to practice what you learned, it
could be a wasted effort. Do not ex-
pect to complete a bovine fetal sex-
ing wet lab and immediately begin
providing this service to your
clients. Most veterinarians, even ex-
perienced palpators, will need to
practice on at least 200 bred cows

‘before achieving competency with

fetal sexing procedures.
- Learning at home requires re-
sources such as video training

‘tapes,> ultrasound equipment, and

pregnant cows or heifers. Phase I
can be learned at your convenience
by studying video training tutori-
als. The beginning of Phase II is

best accomplished by performing -

ultrasonography on five to 10 cows

during one- to two-hour sessions .

(vs. on 40 to 50 cows for a half-day
or longer). After about 10 short
practice sessions, your confidence

. will grow. Expect the first few fe-

tuses to take 10 minutes or longer
to sex. A caudal epidural tail block

-seconds. It takey ;,
'/

using 5 ml of : 2y, }
-can be used to
relaxed rectun; "\—‘
the local aneat}”ﬂ //'/ c': E2 o d
be necessa.ry rm&a
,,“ ‘P
Galnmg speed 7 o Imeer
and ensuring S8
After becoming ,; i /
trasonographel
find fetal se‘qnu i 7 ‘s it
_procedure. The j, Wi .;,,-'
a 60- to 90-day fuy. &

q,:

male fetus (15 tyz 7,
ferale (40 to 50 ;,j .
is measured from ;; e ’
the rectum until ,




FOOD-ANIMAL PRACTICE

Using ultrasonography to determine bovine fetal sex {cont'd)

e A A g it

1. An uttrasonogram of a 70-day-old male
fetus, cross-sectional view through the

abdomen, just posterior to
genital tubercle 2p
oval, bilobed structure.
a 75-day-old female fetus, cross-sectional

view through the rear legs and perineun. The
female genital tubercle appears asa
hyperechoic, oval, bilobed structure (@Tow).

L

2. An ultrasonogram of

Evén with experience, occasionally
an examination will take three to

four minutes. This is usually because .

a fetus is at an odd angle, requiring
the uterus to be physically reposi-
tioned by the ultrasonographer.
With good facilities, good help, and
- reasonably docile cattle, 40 to 50
head can be sexed in an hour.

The safety of ultrasonic sound
waves has been investigated, and ul-
trasonography has been found safe
for both patients and users® Practi-
 tioners must be careful not to over-

manipulate the gravid uterus just to
_get a better view of the fetus. I

know of one cow that I caused to
abort early in my career as an ultra-

’

sonographer. It was a show heifer
that had been fed a high-energy
diet. The cow’s pelvic cavity was fat,
making retraction very difficult.
Still, T refused to give up and even-
tually determined that the heifer
was bearing a female fetus. Four
days later, my client informed me
that I was right on target. He had
found a female fetus in the heifer's
pen and promptly called to let me
know how tickled he was that I had
made the correct determination.

To get an acceptable view of a
fetus so that the sex bud can clearly
be seen, some retraction or manipu-
lation must be employed. Obviously,
gross overmanipulation could result
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a certain amount is often necessary.

© One of my favorite positions is to
" get the transducer under the gravid
uterus, firmly press it against the
fetus so that the fetus closely ap-
proximates the sound-producing
*surface of the transducer, and aim it
dorsally toward the fetus. I have
never found this routine retraction
and pressing of the transducer
against the fetus to lead to abortion.

“niotic fluid and seers to have an in-
+- herent resiliency to withstand man-
~ " al‘manipulation’ Beware that a
" . frustrated ultrasonographer should
-be careful not to sex every single

in an abortion, but bear in mind that

.‘..'1, ‘The fetus is amply protected by am-

-How ultrasonography works
in sexing fetuses":

‘patient. Some deep pregnancies can

cause difficulty in getting proper po-
sitioning of the transducer. The ul-
trasonographer can be tempted to
get a little too rough. Common
sense must prevail. As a note of pre-
caution, be very thorough and check
for a beating heart during each
exam. About two or three of every
100 exams reveal a dead fetus. The

ultrasonographer will be blamed for -
‘causing the death if he or she fails to .
diagnose it at the time of che exam."

3.An urtrasonogram of a 65-day-old male
fetus, frontal view. The bilobed genital tubercza

is seen just caudal to the umbilicus.

4. An ultrasonogram of an 80-day-oid fermaje
fetus, cross- secnonal view through the
cefineum.

The -physics of. ultrasonography_ -

have been descn"oed by prevxous in-

T VETERNARY MEDICNELLLY 1% 667



5. An ultrasonogram of an éo-déy-'
old male fetus, frontal view. 6. An -
ultrasonogram of a 85-day-old male

fetus, cross-sectional view of the

' vestlgators #10 but for pracmcal pur-
poses, an ultrasound image is simi-
lar to a moving radiograph. Ultra-

scrotum {arrow) through the inguinal - high-frequency (inaudible) sound

area The rear thighs are also ws:ble

{outfined araa)

waves are electrically produced by a
transducer which is housed in the

form of a rectal probe. When emit-
ted sound waves hit dense tissue
such as bone, they produce strong

(high-amplitude) echoes that reflect

back to a receiving crystal in the
transducer. These strong echoes are
. electrically converted onto the mon-

" sourid waves hit a fluid interface,

Consequently, nonechogenic strue-
. tures such as fluid appear black on

' -.they pass through the fluid, produc- -
_ing no- echo'or a very “weak echo. ..

" the male and female fetal sex buds

" the monitor. Between the spectrum

of bone (white) and fluid (black) is

soft tissue, which is reflected as var-

ious shades of gray on the monitor.
Fortunately for bovine ultrasono-

‘graphers, fetal reproductive tissues

such as the genital tubercles, scro-
tum, and teats all have specific tis-
sue densities that reflect sound

~waves at amplitudes different from
‘those reflected by immediately sur-

rounding tissues. Knowledge of this
fact along with an understanding of

~’itor as white or bright objects: On _the specific locations of these struc-

 the other end of the spectrum, when ‘*:vtures allows practmoners to deter-

mine fetal sex.

ThéldeaIUme for seiiné o

By Day 55 of pregnancy in cattle,
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Claudia giménez 8.

Measuring the time needed to
confirm fetal age in beef heifers
using ultrasonographic examination

Ultrasonography is accurate in detecting abnormalities and
determining pregnancy stage, but is it worth the extra time

and expense? This study of 121 beef heifers is among the first to
measure the time needed to confirm fetal age with ultrasonography.

JOHN C. GALLAND, PhD

Deparntment of Clinical Sciences-

Coiiege of Veterinary Medicine

LISA A. OFFENBACH, BS

Departrnent of Agricuitural Economics

Callege of Agricuiture

MARK F. SPIRE, DVM, MS,
Dipl. ACT

Deoartment of Clinicat Sciences
College of Veterinary Mecicine
Kansas State University
Manhattan, Kansas 68506

FETAL AGE CAN BE CONFIRMED.

quickly in a cattle chute using trans-
rectal ultrasonography, and the pro-
cedure may be economical if it helps
the producer make earlier culling

- decisions. Accurate diagnosis of

fetal age in beef cattle, particularly

heifers, is useful in evaluating indi-
. vidual or herd reproductive prob-

lems. An accurate estimate of fetal
age enables the veterinarian to bet-
ter calculate the conception date
and hence determine which cows
were bred in each 20-day interval of
the breeding season. Ideally, the
producer would prefer to have all
cows bred in the first 20 days to: 1)
increase the age of calves at wean-
ing; 2) increase weaning weights of
the calves; 3) sort, vaccinate, de-
worm, and feed cattle in similar
stages of reproduction; 4) better
manage calving facilities;! 5) mini-
mize the calving interval; 8) mini-
mize labor costs of a protracted
calving season; and 7) arrange the
time of the calving season to coin-
cide with forage and market condi-
tions. In addition, cattle sold to-
gether that are uniform in size sell
at a higher price.?

Precise estimates of conception
dates help the producer make
culling decisions based on dam and
sire reproductive performance. The

D

earlier this information is acquired,

the earlier management strategies
may be planned and implementad.
Therefore, more accurate and ear-
lier determination of the date of
conception should be economically
advantageous, but it may be costly
in terms of capital investment and
increased labor costs associated
with the use of ultrasonography
during cattle processing.
Transrectal ultrasonography per-
mits accurate detection of preg-
nancy, the stage of pregnancy, and
pregnancy abnormalities in cattle.>s
Transrectal ultrasonography is
more accurate (97.7% accurate in
pregnancies 26 to 33 days)® than
transabdominal ultrasonography
(less than 30% accurate at all
stages)” and rectal palpations per-
formed before 35 days.3 Rectal pal-
pation is considered virtually ab-
solute after 35 days of gestation if
performed by an experienced palpa-
tor.? Transrectal ultrasonography is
possibly a safer method of preg-

VETERINARY MEDICINE/AUGUST 1992 795



Granules 22.2% {222 mg/g)
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DOSAGE: 50 mg/kg (22.7 mg/ib) daily for 3
consecutive days for the removal of Ascar-

ids (Toxocara canis, Toxascaris leonina), -

Hookworms (Ancylostoma caninum, Unci-

naria stenocephala), Whipwommns (Trichuris. .

vulpis) and Tapewarm (Taenia pisiformis).

DIRECTIONS: The daily dose of S0 mg/kg
(22.7 mg/ib) body weight can be achieved
as follows:

Packet Size Dog Weight
1g 10 1bs.
2g 20 ibs.
4g " 401bs.

Daily dosage must be repeated for 3 con-
secutive days. Retreatment schedules

. should be applied according to parasite

contamination and life cycles.

Mix the appropriate amount of drug with a
small amount of the usual food; dry dog
food may require slight moistening to facili-
tate mixing with the drug. B
CONTRAINDICATIONS: None known.

TOXICOLOGY DATA: Panacur® (fenben-
dazole) Granules 22.2% did not cause toxi-

city when administered to weaned pups at _

doses equal to 5 times the recommended
caily dose and for 2 times the duration of
treatment. '

ADVERSE REACTIONS: Another benzimi-
dazole has been reported to cause hepato-
toxicity clinically in canines. However, this
effect has not been reported during the clin-
ical use of fenbendazole. In U.S. clinical

studies, 3 of 240 dogs vomited which may

have been drug related. ’
DRUG INTERACTIONS: Panacur® (fen-
bendazoie) Granules 22.2% has been ad-
ministered to dogs in clinical trials along
with a wide variety of other drugs including
antibiotics, steroids, anesthetics, tranquiliz-
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Ultrasonography to confirm fetal age {cont'd)

nancy diagnosis than rectal palpa-
tion because there is little uterine
manipulation or trauma to the am-
niotic vesicle.

Ultrasonographic images can be
recorded on videotape and addi-
tional information about the heifer
— such as identification number,
body condition score, body weight,
and pelvic measurements — can be
superimposed on the image using a
keyboard or microphone. Videotap-
ing the image of the fetus enables
the veterinarian to later make pre-
cise measurements of the fetal
head, body, or amnion, all of which
are consistent estimators of gesta-
tional age.33

Using ultrasonography to deter-
mine pregnancy may lengthen the
examination time at processing,
thereby increasing labor and veteri-
nary costs and increasing the poten-
tial for physical injury to the animal.
Although the sensitivity (97.7%,
Days 26 to 33) and speecificity
(87.8%, Days 26 to 33) of detecting
pregnancy with transrectal ultra-
sonography have been established
for cattle,® the speed of the proce-
dure has not been documented.

The purposes of the study we re-
port here were 1) to determine the
time required to confirm fetal age
with ultrasonography; and 2) to
evaluate the effect of breed, size of
the pelvie area, body condition
score, reproductive tract score, fetal
age, and processing order on the
time required to perform ultra-
sonography. Ideally, those six inde-
pendent variables would have no in-
fluence on time, and ultrasonogra-
‘phy could be used identically for
any combination of conditions. As
implied by other authors,? though,
we expected overconditioned
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heifers and heifers with larger
pelvic areas to require more time
for ultrasonography because the

- fetus would be harder to locate. No

" pregnancies less than 33 days were
studied, so we can only speculate
that more time may be necessary to
detect pregnancies less than 33
days. However, ultrasonography
may be more accurate than rectal
palpation in detecting pregnancies
less than 33 days and in determin-
ing the fetus’ age.

Materials and methods
For this study, 31 Hereford-Angus
crossbred heéifers and 90 Gelbvieh-
Angus crossbred heifers from a
commercial cow/calf ranch in north- -
eastern Kansas were examined
- using a real-time ultrasonic scanner
with a 5-MHz linear array rectal
transducer (Aloka® 500V — Coro-
metrics Medical Systems, Walling-
_ ford, Conn.). The scanner and trans-
ducer were purchased for about
$16,000 in June 1990. Additional
components used were a videotape
recorder and videotape. A 2.5- x 1&-
in. schedule 40 PVC pipe, capped on
the bottom, was mounted with hose
clamps to the processing chute and
filled with an obstetric lubricant to
house the transducer between uses.
A hook was mounted to the frame
of the chute to prevent the trans-
ducer cord from becoming tangled
or damaged.
Pelvic areas were measured using
a pelvimeter (Rice® pelvimeter —
Lane Manufacturing, Denver,
Colo.), and reproductive tract
scores!® were assigned on Jan. 23,
1991, four months before the breed-
ing season began. Reproductive
tract scores were assigned using a
scale from 1 to 5 (1 = immature (<20
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mm diameter] and 5 = good tone
[>30 mm diameter]).

The heifers were brought in from
pasture for processing on Aug. 30,
1991, at the end of the 108-day
breeding season. The weather was
rainy, but this did not affect pro-

cessing because the chute was shel- -

tered. The cattle were wet, but not
muddy. Lightening caused short
power outages during processing
but did not affect the ultrasound
equipment. A surge protector or un-
interruptable power supply might
be beneficial to protect the equip-
ment from power surges or outages.
Heifers were bred by bulls in pas-
tures, so the exact conception date
for each heifer was unknown. Pro-
cessing inciuded pregnancy diagno-
sis,.preventive treatment for inter-
nal and external parasites, vaccina-
tion with a Campylobacter fetus and
five-way Leptospira bacterin (Stay-
Bred VL5™ — SmithKline
Beecham), and assignment of body
condition scores.!! Body condition
scores were assigned using a rating
system of 1 through 9 (1 = very thin,
and 9 = very fat). Although the
pelvic area and reproductive tract
scores were determined seven
months before determining ultra-
sonographic examination time, body
condition scores, and fetal age. we
did not expect the temporal differ-
ence to affect our results because
pelvic area grows linearly in heifers
of this age'>! and, to be meaningful,
reproductive tract scores must be
assigned before breeding.?®

Before ultrasonographic examina-
tion, rectal palpation was performed
to determine if the heifers were
pregnant and, if so, in which uterine
horn. During rectal palpation, the
operator used a combination of uter-

_ TABLE 1
The Effect of Heifer Characteristics on the

Time Used to Confirm Fetal Age by Ultrasonography

Variable Regression Coefficient P Value
Pelvic area 0.0734 0.0827
Fetal age -0.1638° 0.0033
Processing order 0.3046° 0.0004
(Processing order)? --0.0024" 0.0002

“Significant at the $5% coniidence level.

ine fluid content, placentome size,
head size, body length, and uterine
horn diameter to estimate the fetal
age in five-day increments for ges-
tations less than 100 days. For ges-
tations between 100 and 108 days,
the examiner was able to estimate

fetal age within two to three days. -

The health risk to the heifer and
fetus of encering the rectum twice,
once to determine the gravid horn
by rectal palpation and once to con-
firm fetal age with the ultrasound
transducer, was minimal. On many
other occasions, the examiner has
had students palpate immediately
after him without apparent ill ef-
fects to the fetus or heifer. The pro-
cedure we used was considered
quicker than entering the rectum
once using the transducer to locate
the fetus.

A stopwatch was used to measure
how long it took to diagnose a preg-
nancy by palpation and the addi-
tional time it took to confirm the
fetal age with ultrasonography. The
stopwatch was started when the
rear door of the chute was opened

and the examiner stepped behind.

the heifer. Elapsed times were

_recorded when the examiner an-

nounced the pregnancy status of the
cow by rectal palpation and when
the fetal age was estimated ultra-

sonographically and announced. The
additional processing time for con-
firmation by ultrasonography was
the difference between these two

. times, in seconds.

Fetal age was estimated ultra-
sonographically by viewing the
chute-side monitor for one or more
of the following conformation crite-
ria: head size, body length, size of
feet, and length of extremities. The
examiner determined the fetus’ age -
by mentally comparing the confor-
mation criteria with ultrasonograms
of fetuses of known ages. All exami-
nations, including the chute-side ui-
trasonographic examinations, were
performed by one examiner.

All data were entered into a
SAS® file!* and statistically ana-
lyzed using the univariate proce-
dure to descrive the data set, and
the SAS regression procedure to
determine the effect of heifer char-
acteristics on the time required for
ultrasonography. Ultrasonography
times greater than two standard de-
viations above or below the mean
were considered statistical outliers.
The analyses were done both with
and without the outliers to see if ex-
cluding or including them altered
our iindings. They did not.

Stepwise multiple regression was
the statistical technique used to as-
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Ultrasonography to confirm fetal age (cont'd)

TABLE2 .

Descriptive Statistics of Pelvic and Body Condition
Measures and Fetal Age for 121 Beef Heifers

Characteristic Mean Standard Deviation Minimum Maximum
Pelvic area (cm? 224,53 17.87 181.25 268.25
Peivic width (cm) 13.37 0.56 . 12.0 14.5
Petvic height (cm) 16.77 0.81 14.5 18.5
Body condition score 6.3 0.86 5.0 : 8.0
Fetal age (days) 89.0 25.71 45 108

sess the impact of breed, body con-
dition score, pelvic area, reproduc-
tive tract score, fetal age, and pro-
cessing order on the time needed to
confirm fetal age ultrasonographi-
cally. The stepwise and stepwise-
backward regression procedures
were used to help identify which
variables were significant. All pair-
wise correlations between variables
were computed to identify possible
interactions that should be included
in the model. Processing order and
ultrasonography time were plotted,
and a second-degree polynomial re-
gression equation was fitted to the
data (Figure 1).

The resuits

The total time to process 121 heifers
was two hours and 16 minutes, or
67.4 seconds per heifer. The average
time used to determine pregnancy
status and fetal age by rectal palpa-
tion was 11.3 seconds (with a stan-
dard deviation of 4.35 seconds). The
average time used to confirm fetal]
age with ultrasonography was 16.1
seconds (with a standard deviation
of 6.82 seconds). Seven outliers
more than two standard deviations
from the mean were excluded after

they were determined to be data

measurement or recording errors.
The most common ultrasonography
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time was 9 seconds (Figure 2). The
frequency distribution of ultra-
sonography time was skewed to the
right (Figure 2). The fastest ultra-
sonographic confirmation time was
4 seconds, and the longest was 79
seconds. For a total of 121 heifers,
the additional processing time used
to confirm fetal age with ultrasonog-

- raphy was 37 minutes, 43 seconds

(24% of the total processing time).
The parameter estimates deter-
mined by the regression analysis
(Table 1) indicated the direction and
magnitude of each heifer character-
istic (Table 2) on the time used to
confirm fetal age with ultrasonogra-
phy. The combination of heifer char-
acteristics explained 21% of the
variation observed in time used.
Fetal age affected examination time
(p = 0.0033) because less time was
required to determine the age of
older fetuses in cattle 40 to 108 days
pregnant. However, this relation-
ship may be nonlinear since less
time was required to confirm fetal
age in gestations between 46 and 60
days and in gestations more than
100 days (Figure 3). The effect of
pelvic area on examination time was
not significant (p = 0.0827). And
body condition score, reproductive
tract score, and breed did not influ-
ence processing time. The effect of

processing order on ultrasonogra-
phy time was nonlinear and signifi-
cant (p = 0.0004). When thé time
used to confirm fetal age was plot-
ted in the order that the heifers
were examined, a slight trend of
longer times toward the middle and -
shorter times toward the end of pro-

-cessing was noticed.

Use of ultrasonography did not
reverse the pregnancy diagnosis
made by rectal palpation for any of

.the heifers examined. No hemor-

rhage or rectal tears were observed.
In 30 of the 121 heifers that were di-
agnosed as pregnant, the palpator
changed the estimate of fetal age
based on the chute-side ultrasono-
grahic images. However, estimates
were not changed by more than five
days. Further comparisons of the
accuracy between rectal palpation
and ultrasonographic examination
could not be made because we were
not comparing pregnancy determi-
nation in two separate heifer
groups, one determined by ultra-
sonographic exanination alone and
the other by rectal palpation alone.

Is ultrasonography worth it?

Ultrasonography added less than 40
minutes to the total processing time
of 121 heifers, but may have con-
tributed to operator fatigue. The av-
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f- ﬂ_ Ultrasonography to confirm {etal age (cont'd)

- Figure 2
12 -
10
g -l
>
Q
&
3 8 —
<2
2
w
4 -
2 -
0 - T T T 1 ° 1 1 1 Ty 1 v 1 1 v O T R
< (o] -] Q - W~ < w x o N vmcomcv-moamvmocncoom
~— R - - - ~N ~N NQNNANOMOOMOOITTVOWLONNS
Time (sec.)
2. The frequency distribution of Figure 3
uitrasonographic examination times. The most
common examination time was 9 seconds.
The fastest confirmation time was 4 seconds. 45 71
and the longest was 73 seconcs.
3. The average uitrasonographic exarminaticn 40 1 4
time for each iatal age. (The number atove
ezch bar is the sampie size.) Lass time was - 35 1
required to cetermine the age of older fetuses o
in cattle 40 to 108 cays pregnant. However, @ 301
this relaticnshio may te noniinear since less ;’
time was required 0 confirm fetal age in £ 251
gestations between 48 and 80 days and in =
gestations more than 100 cays. g 20 1
<
E 151 21
10 1
5 -
0- ; e 4 : . ; L . " 4
45 50 60 65 70 75 80 85 90 95 100 103 105 108
Fetal Age (days)

802  VETERUNARY MEDICINE/AUGUST 1994




e .,m_._rlo?f.t.'&;ﬁ;,i')‘:

ADVERTISERS

erage diagnosis time increased to-
ward the middle of the experiment
and then decreased, perhaps be-
cause the operator knew he was
nearing the conclusion of process-
ing. Increased skillfulness was not
considered responsible for the

shorter times toward the end of the -

experiment because the operator
was already experienced with ultra-
sonography. The time used to con-
firm fetal age (16.1 seconds) ultra-

sonographicaily was about one and

a half times longer than the time
used to detect the horn of preg-
nancy and estimate the fetal age by
rectal palpation (11.3 seconds). The
examiner may have spent less time
performing the rectal palpation ex-
amination than normal, knowing the
ultrasonogram would be available
to confirm the fetal age and identify
reproductive tract or fetal abnor-
malities. Although knowledge of
timing could have affected perfor-
mance, the operator also considered
client interest, and he placed accu-
racy above speed.

Fetal age was the only character-
istic among these heifers that had a
significant impact on the diagnosis
time. Because the 108-day fetus is
larger and has more definable char-
acteristics, fetal age probably was
determined faster than with a
vounger fetus. Ultrasonography
time in gestations between 45 and 60
days may be faster because the char-
acteristics of a 45- to 60-day fetus are
not changing as rapidly as between
Days 60 and 100 of gestation.

The sign of the regression coeffi-
cients suggests that as a heifer’s

pelvic area increases it may be -

more difficult to locate the fetus,
hence more time may be required
for ultrasonography. Further re-

search is needed to confirm this hy-
pothesis. Another possible explana-
tion for the slight effect of pelvic
area is that pelvic area is probably
correlated with ligature, uterine
size, and the location of the gravid
horn, which were not measured but
which might affect ultrasonographic
examination time.

Perhaps some of the most useful
findings were that the breed, re-
productive tract score, or body
condition score of the heifers did
not affect the processing time with
ultrasonography.

Videotaping the image of the
fetus allows more accurate mea-
surements to be made after pro-
cessing, measurements that might
be used for research, for additional
feedback to producers, and for
medicolegal reasons. Of course, it
would take more time if the
recorded images were later used to
make confirming measurements.

Transrectal ultrasonography may

be useful in determining fetal age

and conception dates more pre-
cisely. Ultrasonography may im-
prove estimates of fetal age about
25% of the time, but by no more

~than five days. Fetal attrition

caused by vigorous palpation also
may be reduced by transrectal ul-
trasonography. This study has
shown that ultrasonography can be
done quickly, but it did not show
that ultrasonography is more accu-
rate or safer chan an experienced
palpator. The combined methods of
pregnancy diagnosis made up only
about 40% of the total processing
time. This emphasizes that the
major time cost in pregnancy diag-
nosis is related more to catching an-
imals and moving them through the
chute than to conducting the diag-
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# Ultrasonography to confimn fetal age (cont'd)

Micotil®300 Injection
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e orcer of 3 fcensed veterinaran

nostic procedures. Subsequent
studies could be improved by hav-
ing several examiners determine
fetal age in independent examina-
tions. Further studies that compare
rectal palpation with wltrasonogra-
phy in the accuracy, safety, and
time needed to detect and stage the
pregnancy might also be useful. In
addition, research on the ability to
detect pregnancies earlier (<45
days) would be useful. The benefit
of ueing ultrasonography before 45
days is that culling decxsmns can be
made earlier.

After the initial mvestment for an
witrasound scanner, training, and a
videotape recorder, the cost of per-
forming ultrasonography is mini-
mal. Ultrasonographic confirmation
of fetal age and imaging of the fetus
can be done quickly at chute-side.
When deciding whether to use ul-
trasonography over palpation in
their practice, practitioners must

weigh the equipment costs and the

extra time required against the
value of the extra information. The
decision will differ among practi-
tioners, depending on the value of
their time and their ability to use
ultrasonographic equipment quickly
and accurately.
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have migrated from the inguinal
area to their postpartum locations,
just caudal to the umbilicus in the
male and to the perineum in the fe-
male.!! Both male and female sex
buds are highly echogenic, appear-

ing as bright white objects on the -

monitor. In addition, both male and
female buds ultrasonically appear
bilobed, with each lobe having an

- elongated oval-shaped appearance

(Figures 1 &2).

The transducer or probe should
be as close to the genital tubercle as
possible (2 to 5 cm) so that a high-
resolution image is produced on the
monitor. Some fetuses can be sex-

- tested accurately at 120 days of

pregnancy if the transducer can be
manipulated close enough to the
genital tubercle. In some cases at 90

to 120 days of gestation, the fetus is .

so deep in the abdominal cavity that
it is nearly impossible for-the ultra-
sonographer to reach. I recommend
doing fetal sexing between 60 and

90 days gestation. Even when nar-.

rowing the range to this time pe-
riod, some fetuses cannot be suc-
cessfully sexed. A narrow rectum,
an overfat pelvic cavity, or a pneu-
morectum in the dam are some of
the physical limitations that prevent
a determination being made. I esti-
mate that one in every 40 to 50
pregnant cows presented for fetal

"sexing cannot be sexed accurately

for the above reasons. ]

My favorite time for fetal sexing -

is between 60 and 70 days of gesta-
tion. At this time, the fetus can be

- viewed in its entirety, which makes

orientation relatively easy. At 90
days, only parts of the fetus can be
viewed at one time. The fetus may
present in a frontal, lateral, or cross-
sectional position or any oblique

7. An ultrascnogram
of an 80-day-old
female fetus, frontal
] view. The tall
{outlined armow),
teats (amowheads),
and umtilicus {black
arrow) are evident.

variation thereof. Take the view in
which the fetus presents; do not try
to move the fetus to a different posi-
tion unless absolutely necessary. It
is often difficult to manipulate the
gravid uterus, and it adds time to
the exam.

The steps in the examination

Find the genital tubercle

Take a systematic approach to the
exam. Find the head first, then the
beating heart, then the umbilicus.
Once the umbilicus has been found,
slowly and deliberately examine the
area just caudal to its abdominal at-
tachment. If the bilobed male geni-
tal tuberele is discovered, the exam
is finished (Figure 3). If no male

genital tubercle is discovered, the
exam should continue to the per-
ineum in search of the female geni-
tal tubercle (Fligure 4).

Generally, the perineum is more
difficult to bring into focus and re-
quires more time. Proceed slowly
when approaching the perineum so
that the female genital tubercle is
not overlooked. It is imperative that
the specific genital tubercle is visu-
alized before you declare the sex of
the fetus. Do not decide the fetus is
female based solely on the absence
of a male genital tubercle. A hasty
examination of the umbilical area
can easily cause the ultrasonogra-
pher to overlook the male genital
tubercle. The position of the fetus
may make the male genital tubercle
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FOOD-ANIMAL PRACTICE

Using ultrasonography to determine bovine fetal sex (cont'd)

difficult to see. A slight adjustment
of the transducer or fetus some-
times makes an apparently invisible
maJe gemtal tubercle stand out

Visualize the secondary

sex organs

The scrotum and teats are ob-
servable once the fetus is about 75
to 80 days of age (Figure 5). From
an ultrasonographer’s perspective,
the scrotum is fully developed at 90

days and is most easily seen on a

cross-sectional view between the
hind legs of the fetus (Figure 6).
The mammary tissue likewise can
be seen in the same area in the fe-
male and appears as a broad area of

gray tissue with four bright hyper- .

echogenic teats protruding from it
(Figure 7). Though the teats are

_ more prominent on a female, they

can be seen on a male fetus just an-
terior to the scrotum. Even though
secondary sex organs are relatively
easy to observe after 80 days, in my
opinion the specific sex tubercle
must be observed before-a fetus’
sex is declared.

Conclusaon

Ultrasonographlc fetal sexing is a
safe, fast, reliable, and profitable
procedure. I highly recommend ul-

- trasonographic fetal sexing for pro-

gressive bovine practitioners. It is
still a new discipline and offers the
opportunity for a practitioner to
specialize. Ultrasound pregnancy
diagnosis may be superior to first-
trimester palpation. Ultrasonogra-
phers can provide accurate diag-
noses that rectal palpation may not
provide (e.g. a dead fetus).

The marketing and management
options of ultrasonography are
worth the expense. But before mak-
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ing the capital investment in an ul-
trasound unit, first decide if the
learning curve will fit your schedule

‘and whether your clients want-the

service. Ultrasonographic fetal sex-
ing has been the most pleasant ex-
perience of my practice career in re-
cent years. The images of a fetus
moving on the monitor are a re-
markable spectacle to the cow
owner. In this economically driven
world of production agriculture, it's
nice to see a genuine smile come
over a client’s face as he or she ob-
serves a fetus’ beating heart. And
once producers have experienced
this service, they become, almost
without exception, repeat clients. .
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Q- 'When a diagnosis of fetal
gender is made, it is imperative
that the respective male or female
genital tubercle is seen clearly and
distinctly.

. Q Ultrasonographers must have
a thorough understanding of
ultrasonographic fetal anatomy and
develop the skills necessary to
produce fetal images that are
positioned and focused well
enough to diagnose gender.

Q The ability ta definitively
diagnose pregnancy an or before
the 27th day of gestation can be
important, especially in intensive
breeding programs; the ability to
diagnose an exposed cow as open
for immediate resynchronization
and rebreeding is probably even
more importaat.

Q ‘With the heip of real-time
ultrasonagraphy, individuals with
minimal experience in rectal
palpation can learn skills guickly
while simultaneously providing an
accurate diagnosis to cfients.

Clinical Ap pliCé’tions

of Bovine
Reproductive
Ultrasonography

Stroud Veterinary Embr;'o Services, Inc.
Weatherford, Texas

Brad K. Stroud, DVM |

he economics of food animal production is the driving force behind

advancing techriology in the field. Producers of food animals use ad- -

vanced veterinary technology routinely only if it is proficable. After
several years of experience using real-cime ulerasonography in bovine repro-.
ductive practice and having discovered how to use the technique effectively.
on a clinical basis, clients are demanding it as routine husbandry.

The physics of real-time ultrasonography have been described in elaborate
deail by previous investigators,' but for the purpose of this article, a brief
overview should suffice. A transducer, or probe; has an array of crystals that,
when electrically stimulated, produce high-frequency sound waves in a lin-
ear, convex linear, or sector (pie-shaped) direction. For bovine reproductive
applications, a linear-array transducer is used transrectally in order to facili-
tate proximicy (one to three inches) to the target object. A highly resolved
and focused image is thus produced. A linear transducer transmits ulera-
high frequency (inaudible) sound waves along a three- to four-inch axis.
The widch of the ultrasound waves is approximately one millimeter; there-
fore, any image projected on the monicor would be comparable to viewing
the same structure at necropsy chac is opened by a knife in either cross, lon-
gicudinal, or oblique sections.

The transmitced sound waves travel through body rissue in a direction de-
tecmined by che angle of the transducer undil they reach a dense tissue re-
flector. Some of the sound is reflected and returns to receiving crystals in the ™
cransducer. The force of the returned waves compresses and expands the
crystals which, in turn; produces a volrage chac is amplified and converted
into lifelike images on a high-resolution monicor. :

Tissues have different densities thac reflect sound at various amplitudes
(strengths). For example, the echo produced from amniotic fluid would be
weak or anechoic (black on the monitor), whereas the echo from feral bone,
a dense tissue, would be strong or highly echogenic (almost white on the
monitor). Significant bovine intrapelvic reproductive tissue of the uterus




Figure 18

and ovary (follicular and luteal tissue) as well as vari-
ous fetal organs have different densities and therefore
reflect sound ac various amplicudes. These densities
are depicted as various shades of gray on the monitor.
Most modern, linear ultrasound units produce 64 to
128 shades of gray that resule in high-resolution im-
ages of clinically imporcdnc tissues. The gray-scale
image is refreshed with current data at the rate of 30
frames-per-second thus creating a real-tiine or moving
image.* Figuracively, a real-time ultrasonogram is sim-
ilar to 2 moving x-ray.

FETAL SEXING :

Determining fetal gender is quickly becoming a re-
quirement by purebred beef and dairy clients in cases
of embryo transfer, artificial inseminartion, and natu-
ral service pregnant cows used for marketing purpos-

es. Nearly all client feedback indicates at least a 10:1 ~

Figure 1C
Figure 1—(A) Ultrasonogram of a 75-day-old male fetus
showing umbilicus and genital structures. A = umbilicus, B
= male genital tubercle, C = scrotum, D = hock. (B)
Frontal-view ultrasonogram of male fetus at 67 days of
pregnincy. A = male genital tubercle, B = femur of rear
legs, C= tail, D = front legs (humerus), £ = head, F= lac-
eral borders of umbilicus. (C) Cross-scctional ultrasono-
gram of a 67-day-old male fetus viewed through the ab-
domen immediately caudal to the umbilicus. A = male
genital tubercle, B = rear feer, C = abdomen. :

payback ratio on the cost of ultrasonographic scr-
vices; this ratio may reach 100:1. The high profic
margin is probably caused by the newness of the
technology, but the procedure should remain prof-
itable even when the technology becomes common-
place in the veterinary community. ) ‘

At approximately day 55 of gestation, male and fe-
male genital tubercles can be visualized on a high-res-
olution ultrasound monitor.* The fetal sex organs are
composed of dense, highly echogenic tissuc similar to
skeletal structures and therefore are depicted as brighe
or white structures on the monitor. Male and female
genital tubercles appear bilobed on the monitor; each
lobe is in the shape of an oval, which aids in differen-
tiation from surrounding structures.® The male geni-
tal tubercle is found just caudal to the umbilicus (Fig-
ure 1), whereas the female genital tubercle is located
under the tail (Figure 2).

A systematic approach should be taken by the ul-
trasonographer when performing fetal sexing (see the
box). There are three very important anatomic refer-
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Figure 2A
Figure 2—(A) Lateral-view ultrasonogram of a 65-day-old
female fetus. A = female genital tubercle. (B) Cross-sec-
tional ultrasonogram of a 75-day-old female fetus through
the perineum. A = bilobed female genital tbercle, B = wil,
C= rear legs.

ences on a fetal ultrasonogram that are critical in

achieving proper orientation of the fetus: (1) the

head, (2) the beating heart, and (3) the umbilicus.
These scructures are relatively easy to recognize on
the monitor. It is sometimes difficult to differenciace
the front legs from the rear legs; therefore, these
structures have been excluded from che list of
anacomic references. Once the fetus has been located
on the monitor, the three anatomic references should
be systematically examined to ensure cranial-caudal
oriencacion. - .

The following three views can be used to observe a
fetus during an ultrasonographic examinadion: a lac-
eral view (which is rarely seen), a frontal view (which
is common and the easiest for orientation), and a
cross-sectional view (which is most often presented).
Angled or oblique variations of these views are gener-
ally seen, but, for teaching purposes, all three views
are discussed in principle.

During a cross-sectional examination of the fetus,
the cransducer is placed over the cranium and moved
distally through the thorax to review the beating
heart; no heartbeat indicaces a dead fecus. The trans-
ducer is moved further distally to where the umbili-
cus attaches to the abdomen. At this time, the trans-
ducer should be moved slowly back and forth o
diagnose the presence or absence of a male genital t-
bercle. In males, the genital cubercle is immediately
caudal o the umbilicus, appears very bright or highly
echogenic on the monitor, and is usually bilobed.

If a_male genical tubercle is derected, the examina-
tion is complete. If a male genital tubercle is noc ob-
served, the transducer must be moved distally to the
perineal area 1o detect the presence of a female genital

tubercle. The perineal area is the most difficult region
of the fetus to focus; cherefore, patience is required.
The ulcrasonographer should move the transducer
slowly and must establish the difference berween a
cross-sectional view of the tail and the female genial
tubercle (Figure 2B). The female genital tubercle is
generally bilobed or trilobed, whereas the il is a
monolobed structure. Frequently, the tail and female
genical tubercle are seen simultaneously and the ultra-
sonographer should definitively distinguish one
scructure from the other.

When the fetus is in a froncal position, the head,
thorax, abdomen, and inguinal area can be viewed.
The cransducer should be manipulated so chat the
umbilical attachment to che abdomen comes into fo-
cus. In males, immediately caudal to the umbilicus is
the hyperechogenic male geniral tubercle (Figure
1C). The frontal view is excellent for diagnosing gen-
der because the perineal area can also be viewed;
however, some finesse by the technician is required.
The female genical tubercle is sometimes superim-
posed over the tail. If the transducer is rilted eicher o
the left or right (creating a s[ightly oblique angle), the
two structures can be effectively separated opically.

Laceral-view orientation is relacively easy to achieve
buc is noc commonly used. From my experience, the
female genical tubercle is somewhac difficult to visu-
alize using this position. The male genital tubercle ac
60 to 100 days and often the entire penis ar a 90-day
pregnancy examination is easily seen on a lateral-view
ultrasonogram.

When a diagnosis of fetal gender is made, it is im-
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Important Points to Fetal Sexing

« Fetal sexing is best done between GO and 100
days of gestation. Scxing is easiest for orienta-
tion when done from GO to 70 days. Sexing
.done later than the 100cth day of gestation is
difficult because the transducer cannot be
placed into the abdomen.

« Sex is diagnosed based on the observation of

the male or female genital cubercle.

Because of positioning, the fetus may not be .

able to be sexed. If ulcrasonographers are not .

100% confidenc in determining the sex, a di-

agnosis should not be made. .

« The transducer should be moved slowly.

« The sexing procedure approaches 100% accu-
racy under ideal conditions (i.e., a well-re-
strained animal, low ambient lighe, good
cquipment, and an cxperienced technician). A
97% accuracy rate is expected. T

* The average time for sexing a male fetus by an

experienced ultrasonographer is 45 seconds.’

The average time for sexing a female fetus by

an- experienced ultrasonographer is 100 sec-

onds.

* The gravid uterus must sometimes be manipu-
lated per rectal palpation before an ultrasono-
graphic examination is done so the transducer
can be scracegically placed close to the fetus.

perative that the respective male or female genital tu-
bercle is seen clearly and distinctly. Diagnosing gen-
der on the absence of the opposite genital tubercle is
not advised. For example, it is usually faster o diag-
nose a male because the umbilicus is easy to find. By
following the umbilicus to its sice of actachment to
the abdomen, the male genital tubercle can easily be
seen. To diagnose a fetus as female based on the.ab-
sence ot a male genital bercle without observing the
perineal area and clearly seeing the female genical
tubercle can be disastrous because of the erroneous
information. At certain angles, the male genital tu-
bercle may not be focused properly and can be over-
looked.

A female fetus can be misdiagnosed as male when
the tail is tucked between the hindlegs.” The tip of
the tail can actually approach the umbilicus and cre-
ate a hyperechogenic structure similar to a male tw-
bercle on a cross-sectional view. Ultrasonographers
must be patient and decisive in order to avoid misdi-
agnosis. With experience, making an accurate diag-
nosis should not be a problem. '

At approximately 80 or 90 days of gestation, fetal
sexing is enhanced by secondary anatomic structures.
In males, the scrotum has developed and can easily be

Lo

seen on a fronaal view or a cranial-caudal cross-sec-
tional view between the rear legs. In females, che teats
are very distinct in the frontal and cranial-caudal
views. Diagnosing sex based on the presence or ab-
sence of these structures is not advised; however, the
scrotum and teats are helpful adjuncts to the genital
tubercles when diagnosing sex. o

Ultrasonographers must (1) have a thorough un-
derstanding of ultrasonographic fetal anatomy and
(2) develop che skills necessary to producé fetal im-
ages thac are positioned and focused well enough to_
diagnose the proper gender. As soon as these criteria
are met, ultrasonographers will become proficient in
determining fetal gender. A considerable amount of
practice is needed in order to achieve a professional
level of expertise in making a consistent and accurate
diagnosis. Reaching that level can be quite frustrat-
ing, bur, with. patience, it can be donc in a reasonable
time frame. : :

DIAGNOSIS OF EARLY PREGNANCY

The ability to definitively diagnose pregnancy on
or before the 27th day of gestation (day 0 = standing
estrus), is imporrant, especially in intensive breeding
programs.” The ability to diagnose an exposed cow as
open for immediate resynchronization and rebreed-
ing is perhaps even more important. This can have a
profound effect in decreasing the total number of
open days in intensive embryo transfer and artificial
insemination programs.

On an ultrasonogram, the lumen of an open
bovine uterus should not normally contain non-
echogenic (black) areas. Exceptions include cows in
estrus,”® anestrous cows with a very flaccid uterus,
or cows with a pathologic condition." The non-
echogenic line of cows in estrus is usually visible
along the entire length of the uterus. This black line
represents the secretory fluids of the uterus that are in
pare responsible for transportation of sperm. Normal
estrus fluid sometimes pools in the greater curvature
of the uterus, giving the false impression of early
pregnancy fluids. An examination of the ovaries dur-
ing estrus would reveal 2 mature follicle on one ovary
and no luteal tissue on eicher ovary. The uterine myo-
metrium of a cow in estrus is toned by palpation and
appears thickened on the ultrasound monitor as com-
pared with that of a cow in diestrus or one in the ear-
ly stages of pregnancy. A thorough history of the cow
is imperative. The animal could be in standing estrus
during the examination without any prior knowledge
of its condition.

Some anestrous cows, especially those with a very
flaccid uterus, pool small amounts of fluid in_ the
uterine lumen. This is normal and seems to pose no
clinical threat. A quick view of the ovaries of ane-
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strous cows reveals no luteal tissue, which is unlike
that of pregnant animals. Pathologic contents of the
uterine lumen usually contain echogenic specks of
free-floating exudate mixed with nonechogenic fluid.
These fluids are unlike those produced by the con-
ceptus, which are almost completely nonechogenic."
When a purulent exudace is in the uterus, it appears
highly echogenic and can be overlooked (because ic
looks like normal uterine tissue) except for the fact
tha it moves freely in the uterine lumen.

In the early stages of pregnancy, the urterine lumen
contains various amounts of nonechogenic fluids that
are produced by the conceprus. The amount of fluid
“depends largely on the stage of the pregnancy as well
as the relarive size of the uterus. For example, primi-

- gravid heifers have been diagnosed as early as day 12
via an ultrasonographic examinadion.'? Under field
condirions, mature cows are not reliably examined
until day 25." I waic until day 27 to diagnose an ani-
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mal as open and base the diagnosis solely on the ab- R el A v
o sence of nonechogenic fetal fluid (Figure 3). The rea- Figure 3—Early-pregnancy ulcrasonogram at 23 days. A =
e son for waiting undl day 27 to diagnose a cow as amniotic fluid, B = uterine horn. .

open is that some early developing embryos seem 0~ -

produce smaller amounts of fluid than do other em- .

bevos. In addition, old and large cows, especially ensure a thorough examinacion before a cow is diag-

dairy breeds wich large uteri, are sometimes more dif- nosed as open.
ficult to examine. At day 27, I will occasionally re-

quest a reexamination if only 2 small amount of fluid EARLY EMBRYONIC DEATH

. is detected. , For reasons pertaining to ultrasonography, the peri-.

Inexperienced ultrasonographers are recommended od of early embryonic death is defined as the first

to waic until day 30 to diagnose a cow as open. By trimester of pregnancy. The reported incidence of

day 30, a large amounc of feral fluid can be detected early embryonic death varies depending on such fac-

and the fetal heart beaté visibly." A corpus luteum on tors as nucrition, enzootic disease, and other caus-

the ipsilateral ovary helps to confirm early pregnancy. es.'5® In the initial stages of early embryonic death,

if ulcrasonographers are in doube. palpation is obviously inadequate to make an accu-

The gravid uterine horn in early stages of pregnan- rate didgnosis.” Such cows seem to be pregnanc on
‘ cy should be examined in longitudinal and cross-sec- rectal palpation based on ballotrement of feral fluids. -
'_: tional planes. In some cows, the uterine lumen tends Wich the use of real-cime ultrasonography, however,
to be somewhat flattened instead of round or oval. In an early diagnosis is possible.' An examination of the
_ flat lumens, a cross-sectional examination may not fetus as early as day 30 reveals the cessation of a 3
readily indicate pregnancy whereas a longitudinal ex- heartbeat during cases of embryonic deach. Separa- )
5 amination would easily do so. Previous investigators tion of fetal membranes from the uterus as well as 3
' recommend lictle if any manipulation of the repro- echogenic specks of dead tissue floating in the feral
: ductive trace for an ultrasonographic examination'; fluids are also detecrable in early embryonic death. In
: however, in some cows, prior manual retraction of the latcer stages of early embryonic deach, the fetal
: the uterus per rectal palpation is very helpful. An image is distorted and sometimes invisible. a

" ovary or uterine horn is often tucked under the broad A diagnosis of embryonic death is usually made

o ligament, and digiral manipulation of the organ is re- during feral sexing or when a client prefers thac an ul-

- quired in order to gain access. This allows placement trasonographic examination (instead of palpacion) be

. of the transducer over the surface of the organ and performed to pregnancy test a cow or heifer con-

provides a thorough examination. All of our in-house signed to a purebred sale. A diagnesis of embryonic

recipients and artificially inseminated cows are tested death made via an ultrasonographic examination

for pregnancy ac day 27 or 28 via ultrasonographic saves not only dollars but potential ill feelings among

examination. Routine manipulation of uterine horns the buyer, seller, and veterinarian who diagnosed the
(while the transducer is concurrently held) is done to pregnancy by palpation. In our embryo transfer facil-
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ity, we routinely examine all pregnant recipients at
day 90 via ultrasonographic examination before re-
leasing them to a client. Between day 27 (inicial ex-
amination of pregnancy) and day 90 of pregnancy, a
6% embryonic death loss is evident.

MULTIPLE PREGNANCIES |

In mares, twin pregnancies are relatively easy to di-
agnosis because of the roundness and relacively rapid
development of the amniotic vesicle.”® The amniotic
vesicle in cows is elongated; this makes the derection
of twins more difficult either by palpation or ultra-
sonography. In embryo transfer operations, some-
times twin embryos are transferred into single recipi-
ents and a subsequent ultrasonographic examination
30 days later reveals the resuls. If ewins are detected,
they can be rechecked at day 6O to determine the sex.
If cwins of the opposite sex are diagnosed, clients can

© exercise their options.

. After a donor cow has been superovulated (day 0 =
standing heat), most fertilized embryos have traversed
the oviduct and moved inco the uterus by day 7 (flush
day for a superovulated cow).” It is relatively common
for a donor to be collected (flushed) at day 7 only w0
be reflushed the following day (day 8) and recover
more embryos.* All embryos in the uterus cannot be
assumed to be collected from every flushed donor. For
this reason, it is routine practice to either infuse the
uterus with an embryocidal antibiotic immediately af-
ter flushing and/or give prostaglandin trearment
shortly after the flush o prevent unwanted pregnan-
cies. Prostaglandin is sometimes inadvertently forgot-
ten, and one or more fetuses survive the flush process
to establish pregnancy. If estrus is not detected after
flushing, donors should be checked for pregnancy and
especially for more than one fetus. A thorough ulera-
sonographic examination of the uterus reveals, in the
case of pregnancy, the total number of fetuses present.
Management decisions can be made accordingly.

ABNORMAL OVARIES AND UTERUS

The most common pachologic ovarian conditions
seen in practice are follicular and luteal cysts. Diag-
nosis of these conditions by palpacion is often reli-
able, but with real-time ulcrasonography, most guess-

work is eliminated. Ultrasonography allows clinicians

to specifically differenciate berween the two types of
cysts by resolving any luteal tissue present in a luceal
cyst (Figure 4). If enough lurteal tissue is present, a
prostaglandin analogue is our treatment of choice.
Palpation occasionally leaves practitioners wondering
whether a cyst was present; ultrasonography facili-
tates a definitive diagnosis. ,

Scroud BK: Personal observacion, Stroud Verterinary Em-
bryo Services, Inc., Weatherford, Texas, 1994.

“hanced with the use of real-time ultrasonography.
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Endometritis without a palpable exudate in the
ucerus or any vaginal drainage is normally difficule to
diagnose. Abnormal fluids or exudates, however, are
easily detected in the uterine lumen by an ultrasono-
graphic examination.! Intraluminal contents can vary
from black, nonechogenic fluids with free-floating
echogenic specks to an organized, purulent exudate
that appears echogenically similar to surrounding tis-
sues. Intraluminal contents can be differentiated from
surrounding tissues by observing back-and-forth mo-
tion in the lumen of the uterus. After performing ul-
trasonographic examinations on approximacely
15,000 cows, less than 50 (approximately 0.3%) that
also palpated normally have been diagnosed with in-
traluminal exudate. Endometritis is differenc from
early pregnancy fluids in that free-floating intralumi-
nal echogenic specks of exudate always appear with
the condition; early pregnancy fluids appear homoge-
neously black and are virtually free of echogenic
specks (unless embryonic deach has occurred).

DONOR MANAGEMENT

In-house donor management can be greatly en-
15.22

Much worck has been. done in recent years in the atea
of follicular wave dynamics and dominant follicles

" using ultrasonography in the hope of increasing the

number and quality of transferrable embryos in su-
perovulated cows.”>* There is still much to learn
concerning this subject. From a clinical standpoint,
multiple examinations are required to definicively di-
agnose when a dominanc follicle has lost its domi-
nant effect and a new wave of follicles is beginning to
grow. This seems to be the most opportune time to
initiate a superovulation regimen in a donor cow in

" order to synchronously stimulate a healchy cohort of

young follicles. Multiple examinations, however, are
ot always practical in clinical practice, but an ultra-
sonographic examination on the first day of super-
ovulation can be beneficial by detecting the presence
or absence of small immacure follicles (>2 mm in di-
ameter) on the ovaries of the donor. The presence of
these small follicles is at least an indication of a po-
tentially good superovulatory response; in some in-
stances (when a large number of small follicles is pre-
sent), the presence of follicles is an indicacor of
potential overstimulation. Gonadotropin doses are
adjusted and decreased on such donors.

If few, small (2 mm to 5 mm) follicles are observed
on the first day of superovulation when scanned with
a 5-MHz rectal transducer (follicles smaller than 1.5
mm in diameter canriot be detected ulcrasonographi-
cally with a 5:MHz cransducer), an accurate predic-
tion of a subsequent superovulatory response is not
always possible. Follicles smaller chan ewo millimeters
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in diameter can be scimulated to mature and ovulace.

Very few if any of these cows overstimulate (defined

as too numerous to count corpora lutea associated
with a high percentage of nonviable embryos recov-
ered) in response to a superovulation treatment.
Scanning before superovulation also detects ovarian
cysts. This prevents nonresponses on donors sched-
uled for superovulation.

As soon as a superovulated donor is in standing es-

trus, an ultrasonographic examination can help to de-.

termine the number of follicles that have been stimu-
lated by the treatment. When only one or a few
follicles are observed, a backup sire can be selected.
This saves valuable semen for a time when more ova
may potentially be ferilized. The observation of mul-
tiple follicles does not guarantee ovulation of all folli-
cles. Sometimes ricne or only a few observed follicles
ovulate; therefore, if multiple follicles are observed,
multiple ovulations may possibly occur.

A superovulated donor can be rectaily palpated on
the day of collection, and the number of corpora
lutea usually correlates closely with the number of
embryos and/or ova collected. Predictions that are
usually the result of misdiagnosing follicles as corpora
lutea by rectal palpation are sometimes made. A fol-
low-up ultrasonographic examination of the ovaries
after misdiagnosis usually substantiates that palpated
structures were not corpora lutea but instead unovu-

lated follicles.
RECIPIENT MANAGEMENT

When recipient cows are prcsented to practitioners

Figure 48 .
Figure 4—(A) Ulerasonogram of a follicular cyst. A = follic-
ular cyst, B = normal ovarian stroma. (B) Split-screen ul-
trasonogram of the left and right ovaries. The left ovary
has a 14-mm follicle. The right ovary has a luteal cyst. A =

" 14-mm follicle, B = fluid segment of the cyst, C = luteal

tissue, D = luteal cyse, E = mirror-image artifact of the cyst.

for an cmbryo transfer procedure, palpation of a dis-
tinct corpus luteum with a palpable papilla occurs ap-
proximately 70% of the time.® Another 20% of cor-
pora lutea has a nonpalpable papilla. Experienced
practitioners, however, can determine if luteal tissue
is present deep within.the ovarian stroma. The re-
maining 10% cannot be accurately diagnosed by pal-
pation alone, but any luteal tissue present can be ob-
served via ultrasonography. Nonpalpable luteal tissue
is resolved wich an ultrasonographic examination.
This allows confident transferral of embryos into syn-

. .!“ A
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chronous recipients without palpable corpora lutea. .

As with donor management, nonpalpable cysts can
be definitively diagnosed in recipients by ultrasonog-
raphy, which prevents further embryo wastage.

Embryos are routinely transferred into synchronous
tecipients six, seven, or eight days after a standing
heat® If 21 days represents a normal estrous cycle,
any nonpregnant or open recipient should recycle in
approximacely 14 days after transfer. Frequently,
some recipients (although pregnant) exhibit strong
signs of estrus at or abour day 14 after transfer. This
sometimes synchronizes with the heat of another su-
perovulated donor. If the recipient is presented for an
embryo transfer from the second donor seven days
after this estrous activity (day 28 in the case of preg-
nancy), palpation is inadequate to determine a defini-
tive open or pregnant status. An experienced ulcra-
sonographer can diagnose the recipient as pregnant
(from the original donor) or open and eligible for an
embryo (from the second donor).

+Stroud BK: Personal observation, Scroud Veterinary Em-
bryo Services, Inc., Weacherford, Texas, 1994.
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TRANSVAGINAL OOCYTE COLLECTION

After bovine in vitro fertilization was introduced in
the early 1980s,” a noninvasive, nonsurgical proce-
dure to harvest oocytes directly from donor ovaries
was needed. Laparoscopy was the early method of
choice, but many obstacles rendered it impractical.?
The procedure was rather traumatic. Large donors
were difficult to manipulate because the ovaries were
displaced deep into the abdominal cavity where the
view was obstructed by viscera.??

In the late 1980s, real-time ultrasonography was
being explored as a reliable method to harvest oocytes
nonsurgically.**3* Since thac time, commercial groups
have followed with similar success®* and the process
has, at least to date, proven relatively acraumaric ro
the ovary and periovarian tissues.”” An elongaced

- vaginal probe housing the transducer head and needle
guide is placed into the vaginal vault. The technician
uses one hand on the probe handle and the other is
placed into the rectum to manipulate the ovaries to
the tip of the transducer. As soon as the ovary is in
focus on the ultrasound monitor, a 50-cm long, 17-
or 18-gauge needle is introduced into the lumen of
the needle guide, through the vaginal wall, and into a
follicle (Figure 5). While the follicle is invaded wich
the collecting needle, gentle aspiration is provided by
an aspiration device. Nonechogenic follicular fluids
(along with the oocyte and attached cumulus cells)
are quickly aspirated, and the black follicle disappears
on the monitor. The technician moves to the next
follicle and proceeds until all follicles are removed
from the ovaries. In general, the oocyte recovery rate
per punctured follicle is approximately 60%.

To date, most donors collected by this procedure
have been clinically infertile and are not capable of
carrying their own fetus to term or of producing vi-
able embryos by routine embryo transfer processes.
Litde can be lost in this case by potendially creating
adhesions on the fimbria and ovary if the cow is al-
ready infertile. The procedure is therefore attractive
to owners who would otherwise have to cull the cow
for infertilicy. One investigator has reported that a
few donors have actually rebred after undergoing the
oocyte collection process.”

Most practitioners report lictle or no damage co peri-
ovarian structures after transvaginal ulcrasonographic
oocyte collection. If this holds true, the rapid ad-
vancement of in viuo fertilization technology in cows
may make this process important to normally fertile
donors as well. Different sires could be used on the
same collection of oocytes without determining the
blood type of the offspring. Superovulation would
not be necessary, and donors could be collected on ac
least weekly incervals.®® Sexed semen may also be-
come a commercial option under controlled in vicro

KR 5 P -«*ﬁ«"‘l S
Figure 5—Transvaginal ulcrasonographic oocyte recovery.
The image was produced by a convex linear transducer.
The ovary has severa 4-mm to 7-mm follicles. A = folli-
cles, B = tip of 18-gauge aspiration needle inside a follicle.:

fertilization conditions if recent data continue to be
favorable.* More data on potential damage to the
ovaries of normally fertile donors are needed before re-

- peated aspiration becomes commonplace in che pure-
_ bred cartle industry; such dara should pay specific ac-

tention to the number of attempts of these procedures.

CHOOSING A UNIT AND TRANSDUCER

Several companies are currentdy marketing veteri-

nary ultrasound unics in the United Scates. Major

considerations in making a selection are resolution
quality, price, serviceability, portability, availabilicy of
new as well as loaner units, and che willingness on
the parc of the salesperson to educate the buyer be-
fore and after a sale. The cost of veterinary ultra-
sound units ranges between $5000 and $20,000, de-
pending on the resolving capabilities, number of
transducers, and ocher technical features.

For clinical bovine reproductive use, I have found a
5-MHz linear rectal transducer to be the most versa-
tile and effective. This unit performs adequately on
early pregnancy examinations; fetal sexing; pathologic
ovaries; and, in general, most all reproducrive uses. A
7.5-MHz linear transducer may be more practical if
follicular dynamics research is indicated. When doing
transvaginal oocyte recoveries, I have found that a
convex linear transducer gives the technician much
more flexibility in gaining access to the hard-to-reach
follicles as compared with a linear transducer.

If ac all possible, buyers should sample any poten-
tial ultrasound unit before purchase. Most major vet-
erinary conventions have representatives on the trade
show floor that are more than happy to show their
product; however, live cows are recommended as the
test host. If portability is a major concern, the buyer
should definitely consider the size, weighe, scabilicy,

s Ut Aot Aot #0161t e 4t o .,
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and the intended usage for the unit. For example, if
feal sexing is to be done heavily in an ambulatory
practice, resolution and portability are major con-
cerns and the unit should be tested under those con-
ditions before purchase.

CONCLUSION

In chis age of information and advancing technolo-
gy, cartle producers are continuously seeking new
ways to cut costs; quantitatively measure their prod-
ucts; be innovative in marketing; and, in general, be
profitable. Producers look to veterinarians for advice
on new medical and nutritional products and services
to obrain a professional opinion on efficacy and how
products and services may or may not fic proficably
into their operation. Veterinarians should stay abreast
of this ever-changing profession and make sensible
decisions concerning their clients’ long-term incerest.
In my opinion, bovine reproductive ultrasonography
can, in most operations, be profitable for cattle pro-
ducers when used by experienced veterinary ultra-
sonographers.

It is my estimacion that very few bovine practition-
ers currently use an ultrasound unit in cheir practice
for reproductive purposes. In my practice, however,
which is strictly bovine reproduction, clients demand
the service once they have had it. Much of the guess-
work involved with palpacion is eliminated, which
gives the client complete confidence in a diagnosis,
especially when the specific area of interest on the
monitor is pointed out to them. ‘

The addition of a princer or 2 VHS recorder to the
ultrasound unit can document a specific examination
and back up a practitioner’s diagnosis. For example, if
an early pregnant (35 to 100 days) cow or heifer is
consigned to a sale and needs to be tested for preg-
nancy by a licensed veterinarian, a diagnosis of preg-
nant (via palpation) may be made when the cow per-
haps is carrying a dead fetus. The cow is sold and
diagnosed as bred, and the buyer finds the cow in

heat a few days later. Negative thoughts abound -

among the buyer, seller, and veterinarian involved as
a resule of the original diagnosis, not to mencion the
loss of revenue by all parties. If an ultrasonographic
examination had been performed to diagnose preg-
nancy or fetal gender, the lack of a heartbeat would
have been detected and all events would ‘have been
prevented. As more and more cactle producers are ex-
posed to ultrasonographic technology by reading
trade journals, attending purebred sales where con-
signed cows have been diagnosed by an ultrasono-
graphic examination, and conversing with breeders
who have used the method, .they will recognize its
added benefits and eventually seek out a skilled prac-
titioner who can provide the service for chem.

The veterinarian must determine whether invesc-
ment in a unic and learning its use on a professional
level is practical. To become proficient in diagnosing
fetal sex, early pregnancy, and normal and abnormal
ovarian structures largely depends on the palpation
experience level of che practitioner. The more palpa-
tion experience a veterinarian has, the faster he or she
will learn to manipulate the transducer to ger a fo-
cused, diagnosable image on the monitor. I have per-
sonally trained veterinarians from foreign countries
who have only limited training in palpation and they
have learned the technique very quickly. '

There are three major obstacles to overcome when
learning how to use an ultrasound unic. Ficse, a thor-
ough knowledge of what specific objects look like on
the ultrasound monitor is imperative (e.g., normal
and abnormal ovaries and female and male fetuses).
Besides commercial video turorials,” newcomers must
also learn from atcending wet labs or by first-hand ex-
perience. This can take a considerable amount of
time and a tremendous number of cows wich ade-
quate breeding records to support them. »

Secondly, beginning ultrasonographers must also
be able to get a focused and diagnosable image on the
monitor. There is more to ultrasonography chan plac-
ing the transducer in the rectum of a cow and aiming

-it in the general direction of the ferus or ovaries.

Achieving quality images comes from experience on
the parc of the ultrasonographer. The struccure (e.g.,
ovary or fetus) is generally in better focus when it is
only two to five centimerers away from cthe transduc-
er head. This requires some manipulacive skills on the
parc of the technician and an understanding of the
anatomy in question. A valuable tip to the student is
to move the transducer slowly in the recrum when
approaching the area of interest. Many inexperienced
ultrasonographers tend to move the transducer too
quickly, thus bypassing critical landmarks thar are
beneficial for orienration.

Thicdly, beginning ultrasonographers must learn
how to operate the ultrasound unit to its maximum
benefit. Some ultrasound unics have simple concrol
panels whereas others have rather sophisticated ones.
Again, the salesperson in charge should spend cime
with the buyer, showing how to fine-tune the system
under different conditions to obrain the maximum
resolution from the unit.

To make an accurate diagnosis via an ultrasono-
graphic examination, ambienc lighting is imperative.
A darkroom is ideal for viewing the monitor and
helps the human eye recognize as many shades of
gray as possible. An ultrasonographic examination
done in a well-lighted acea is similar to wacching tele-
vision in the front yard' on a suriny day—the picture
cannot be seen. If there is no option but to examine
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cows in lighted conditions, some type of hood must
be draped over the monitor to facilitate effective
gray-shade delineation. R

Some intangible benefits arise from using ultra-
sonography in practice. Ultrasonographers inevitably
become more proficient in rectal palpation. The dif-
ference berween a luteal cyst and a normal fluid-filled
follicle is easily discernible by real-time ultrasonogra-
phy but is very subtle by rectal palpation. After hav-
ing viewed several hundred of each via an ultrasono-
graphic examination, diagnosis by palpation becomes
easier. The same holds true for eatly pregnancy test-
ing. The art of palpation takes literally thousands of
cows and months if not years to become proficient.
With the help of real-time ultrasonography, an indi-
vidual inexperienced in rectal palpation could learn
skills much more quickly while simultaneously pro-
viding a more accurate diagnosis to clients.

Aside from direct income from services rendered,
ultrasonography can be a tremendous practice
builder. Pacients are referred from veterinarians and
other clients from surrounding areas for cows to be
examined for various problems and fetal sexing.
These referrals, almost without excepticn, come back
on a regular basis when ultrasonography is indicated

. for a diagnosis. Some referred clients Lave their first -
exposure with an embryo transfer prictitioner and

eventually incorporate embryo transfer >rocedures on
their herd. A client’s perception of a p ogressive vet-
erinarian who uses such high-tech dia ;nostic equip-
ment as an ulerasound unit is greatly en anced.
~ The botrom line is that ultrasonsgraphy in a
bovine practice can be profitable to vet zrinarians and
clients. Veterinarians must understand hat the learn-
ing curve is time consuming and so netimes frus-
trating. The initial investment a high -qualiry ultra-
sound unic also warrants considerable deliberation—
ulcrasound units are expensive. An ¢ xtremely busy
practitioner may not have the time t1 learn how to
use the unit, which would make its rucchase ill-ad-
vised; however, if bovine veterinaria s want to im-
prove their image, enhance their diags ostic skills, and
become a leader in a relatively new di cipline of clini-
cal veterinary medicine, ultrasonograhy may be the
tool to achieve these goals.

About the Author
Dr. Stroud is affiliated with Stroud Veteriary Embryo Ser-
vices, Inc., Weatherford, Texas.
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d. Any follicle larger than eight millimeters in diamerer
will either ovulate or become cystic.

. Which of the following statements pertaining to ulcra-

sonographic transvaginal oocyte collection is true?
2. Donors can be collected as often as once weekly.

41. Johnson LA, Cran DG, Polge C: Recenc advances in sex prese- b. Usually a long 17- or 18-pauge needle is used for che
fecrion of catde: Flow cyrometric sorting of x- & y-chromosome : dy & §aug
bearing sperm based on DNA to produce progcny Theriogenol- pracecure, . - .
ogy 41:51-56, 1994, c. Follicles from two to eight millimeters in diameter
contain the healthiest cohort of oocytes.
d. all of che above
ARTICLE #7 REVIEW QUESTIONS . Which of the following statemencs regarding ultrasonog-
. . i )
The article you have read qualifies for 2 hout of caphy is ceue? . . .
Continuing Education Credic from the Louisiana a. A big mistake for inexperienced ultrasonographers is
ng £ . - to move the transducer o quickly across the targec
State University School of Veterinary Medicine. object, which makes referencing position and location
Choose only the one best answer to each of the ditficule.
following questions; then mark your answers on b. Dark, ambient lighting condicions are helpful in read-
the registracion form inserted in The Compendium. ing the ultrasound monitor. .
. c. Restrainc of the cow is important, and a caudal epidu-
1. An ulerasonographic examination to determine fetal sex- ral block is somerimes helpful.
ing is best done d. alf of the above
a. becween 30 and 60 days. ) : . .
b. becween 50 and 80 days. . Which of the following is an imporcant consideration
c. berween G0 and 90 days. when choosing an ultrasound unic?
d. benween 75 and 100 days. a. cost
b. portabilicy
2. Both male and female genital tubercles can besc bc de- ¢. service reputacion of seller

scribed ultrasonographically as

a. monolobed and hypoechogenic.

b. monolobed and hyperechogenic.

c. bilobed, hyperechogenic, and oval shaped.
d. slighdy echogenic and bilobed.

. Secondary fetal anacomic structures, such as the ceats in

females and che sccotum in males, begiri to appear ultra-

d. all of che above

. Which of the following statements regarding ultrasonog-

raphy is true?
a. Ultrasonography makes pracnuom.rs more proficient
ac recral palpacion.

b. Ultrasonography is an up-and-coming discipline in

clinical veterinary pracrice.

sonographically ac of pregnancy. c. Ultrasonography has tremendous potential economic
a. 50 days : c. 100 days ramifications for practitioners and clients.
b. 80 days d. 120 days d. all of che above. -
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Use of Real-Time Ultrasonography
in Bovine and Equine "'

Reproduction
KEY FACTS

¢ The use of reai-time 8-mode ulfrasonography in bovine and equine practices has expanded significantly during recent years.
« Itis imperative to understand ultrasound artifacts; distant enhancement, specular reflection, and acoustic shadowing have a

diagnostic usefulness.

« Changes in the ultrasonographic appeadrance of the endometriatl folds within the lumen of the uterus con be used to evaiuate

the stage of the estrous cycle in cows and mares.
« Ultrasonography is used in cows and mares to determine fetal

mediastinum testis.

 sex between two and four months of gesiaﬁbn.

» The bull’s testicular parenchyma appears as a homogeneous hypoechoic structure with a central line representing the

Purdue Universtty
Augusiine T, Peter, DVM, PhD
Samuel Jakovijevic, DVM, MS

-TI.-IE ADVENT of diagnostic ultrasonography instru-
ments was a landmark eveat in veterinary medicine. The
development of real-time imaging and specialized transduc-
ers in the late 1970s made this technology adaptable for the
transrectal study of the intemal reproductive tract.in large
animals. With an ultrasound scanner, an operator can now
visualize organs previously accessible only by palpadon. In
addition, ultrasonography is a noninvasive method and ex-
aminations can be carried out quickly, easily, and as many
times as necessary in individual animals. -

The use of real-time ultrasound equipment in broodmare
practice has expanded significandy since it became avail-
able. Many studies in the past decade have demonstrated
the use of ultrasonography in detecting morphologic
changes associated with physiologic events.in the ovary
(follicular and luteal), pregnancy, early embryonic death,
and fetal sex. Ultrasound equipment has also become an ad-
junct in diagnosis and managermient of infertility in cows
and mares. Most recently, ultrasound technology has been..
used in the cattle industry in the development of more effi- -

. University of Saskctchewan
Roger A. Pierson, PhD

sonography involve evaluation of the male reproductive
system. The noninvasive nawre of the ultrasound procsdure
also provides a technique for the diagnosis of disease con-
ditions of the testicles and accessory sex glands in bulls and
stallions.

The types of tissue being studied and the basic principles
of diagnostic ultrasonography must be constanty integrat-
ed. Scanning technique, instrument adjustment, anatomy,
and an understanding of the basic concepts of acoustic
physics combine to yield a technically correct and aestheti-
cally pleasing ultrasound image.' The purpose of this article
is to summarize the principles of uitrasound imaging tech-
nology and reproductive system imaging in cows and mares
for practiioners.

PHYSICS OF ULTRASOUND IMAGING
- The basic principles of ultrasound imaging are reladvely
simple. When stimulated by electrical pulses, piezoelectric
crystals of a transducer emit low-intensity, high-frequency
.- sound waves. When directed into the soft tissues of the

cient superovulatory protocols, embryo collection, and re- - _ body, portions of the sound waves are reflected back to-

cipient synchronization techniques. New uses: of ultra-

ward the crystals of the transducer, which also serve as re-
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ceivers. The proportion of the sound beam that is reflected
or echoed is received and converted to electrical impulses;
the impulses are processed by a computer and displayed ac-
cording to a predetermined mode: A-mode, B-mode, or M-
mode.? In additdon, vascular structures of the reproductive
tract can be studied with Doppler ultrasonography. The
Doppler phenomenon is the change in sound frequency
of a moving object as perceived by a stationary observer.

Doppler ultrasound machines detect frequency change and,"

therefore, movement, usually converting it to an audible
signal.

THE INSTRUMENTS

Modem ultrasound instruments used to examine the re-
productive tract of large animals typically are B-mode,
real-time scanners. B-mode refers to brightness modality.
The ultrasonographic image is a two-dimensional display
composed of lines of gray dots of varying brightness. The
computer allocates to each dot (pixel) of the displayed tis-
sue echotexture a number (typically O to 32 or 64, depend-
ing on the individual instument) related to the brightness
of that dot. With real-ime ultrasound equipment, signals

are repeatedly transmirted, received, and processed so there |

is a continuaily updated visual image of the tissue. This al-
lows for the observaton of structure and motion. In other
words, real-time imaging refers to the live or moving dis-
play in which the echoes are recorded and renewed contin-
uously. Linear-array transducers provide a larger uitrasono-
graphic window for viewing the fetus, whereas sector
devices generally-afford the examiner greater resolution
when imaging small parts or specific organs.

The linear-array transducers commonly used in clinical
reproduction have a row of crystals arranged along the
length of the transducer face, hence, the term linear array.
The crystals vibrate when energized by short bursts of elec-
tric current. The resolving power of the transducer depends
on the frequency of the sound-waves. High frequency
(5.0 to 7.5 MHz) provides greater detail, whereas lower
frequency (3.0 to 3.5 MHz) provides greater tssue penetra-

_tion. The lower frequency transducers are suited for viewing

larger structures at a greater distance from the transducer
(e.g., imaging a large fetus); the higher frequency transduc-
ers are intended for detailed study of small szuctures close
to the wansducer (e.g., evaluadng the ovaries and uterus)
and are preferred for examinations of the reproductive tract
of large animals. Other factors may influence the resolution
of a transducer, such as the method of focusing the sound
beam and the size of the crystals; further discussion of
these factors is beyond the scope of this article.

TERMINOLOGY ]

Tissues have the ability either to transmit or reflect the
sound waves to varying degrees. Two general terms relate
to the ability of a given tissue {0 wansmit or reflect ultra-
sound. The term anechoic (or nonechogenic) is used to de-
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scribe those structures that transmit virmally all incideat
sound waves but do not reflect any of them. Because body
fluids (follicular fluid, yolk-sac fluid) do not reflect sound
waves, the images of liquid-containing structures appear
black on the screen and are described as anechoic. Hyper-
echoic areas reflect most of the incident souad back to the
transducer, transmit less sound to deeper tissues, and ap-
pear white on the display. These are typically the dense tis-
sues in the reproductive system (e.g., fetal bone, bovine
cervix). Hypoechoic ot hyperechoic are relative terms used

to describe the echogenicity or sonographic appearance of -

the soft tissues in relation to the surroundings.

COMMON ARTIFACTS

For the purpose of the following discussion, artifacts can
be defined as interactions between the ultrasound waves and
animal tissues that affect the display of the image but do not
have biological importance. The following artfacts are most
commonly observed in ultrasonography of reproductive or-
gans in large animals and are illustrated in Figure 1.

Distant Enhancement. The phenomenon of enhanced
through-transmission occurs when the incident sound
beams strike the far wall of a fluid-filled structure (such as
a follicle or embryonic vesicle). Echoes from the far wall
appear to be brighter than are the echoes arising from the

" near wall or surrounding tissues. Tissues in the region

behind a fluid-filled structure also appear to be brighter
because sound waves passing through fluid are not as atten~
uated as waves passing through adjacent dssue. The inten-
sity of the echoes resulting from echanced through-trans-
mission can be reduced by proper adjustment of the gain
conrrols, making this artifact less pronounced.

Refraction Artifact. The pordon of the sound beam that
strikes the side of the curved boundary of a structure at an
angle less than 90 degrees may bend or refract, causing a
shadowing or lack of echo formation beyond the site of
refraction. This artifact appears as a result of a combined
effect of refraction, deflection, and artenuadion of the sound
beam. It is commonly seen when the beam encounters the
sides of fluid-filled foilicles or spherical equine embryonic
vesicles.

“Six and Twelve 0’Clock” Artifact. The portions of the
beams that strike the near and far surfaces of a fluid-filled
spherical structure at an angle of 90 degrees may produce 2
highly echogenic reflecdon. Specular reflection is present
on both the near (nearest to transducer) and far surfaces of
the imaged structure (“six and twelve o’clock” artifact).
Interestingly, this artifact helps to idendfy the early (3 to
6 mm) equine embryonic vesicles. ’

Reverberation. Reverberatons occur when returning ul-
trasound waves are reflected back into the examined tissue
by the wansducer face. This artifact causes a second echo 0
be displayed at a depth twice that of the original acoustic
interface; this can be repeated muitiple times within the im-

age. Reverberation is commonly seen when gas-filled seg- -
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figure 1C

"

Figure 1D

figure 1—(A) Enhancement of the echotexture beyond a fluid-filled ovarian follicte (£). The surroundings (1) are relatively less
echogenic. Refraction arifacts (arows) are prasent on each side of the enhanced area. (B) “Twelve and six o'clock” artitact ot
near and icr side of ¢ bicstocyst. (C) Reverberations (arows) beyond an interface separating twe fissues with @ highly different
Geoustic impedance. (D) Acoustic shadowing (arow) beyond a reflector. (From Pierson RA, Kastelic JP, Ginther RJ: Basic princi-
ples and techniques for ransrectal uitrasonography in catfle and horses. Theriogenoclogy 29:3-37, 1988. Modified with permnission.)

ments of intestine are present beneath the area of interest.
There are three distinguishing characteristics of reverbera-
tion artifacts: (1) they are equidistant, (2) they graduaily
diminish in intensity, and (3) they are parallel to the reflec-
tive interface. Reverberations may sometimes be dimin-
ished by adjustment of the gain controls or manuaily ad-
justing the reproductive organs, thus altering their
relationship to the underlying bowel.

Acoustic Shadowing. Shadowing occurs when most of

the incident sound beams are attenuated or reflected or both
at ag acoustic interface. Structures beyond that interface
cannot be imaged, and an acousdc shadow is formed. This
shadow may occur whean the sound waves are reflected by
fetal bone or bone fragments (after death of the fets). In
additon, acousdc shadows are formed when loops of gas-
filled intesune are located berween the rectal wall and the
ovaries or uterus. In carttle, the plicae circuiares of the
cervix may occasionally cause acoustic ;'nadowing.
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REPRODUCTIVE SYSTEM EXAMINATION

The procedure for transrectal ultrasonographic examina-
tion is similar to the procedure for rectal palpation. No
additional restraint is required. The same precautions that
apply to palpadon per rectum are applicable to transrectal
scanning. A dimly lit examination room provides the best
environment to evaluate the finer details of the displayed
image. It is important to use a machine with a durable,
atraumatic 5-MHz transducer that is specifically designed
for intrarectal insertion. The transducer should be well
lubcicated and shielded by the examiner’s hand to avoid
attachment of fecal material to the probe. Because air can-
not propagate ultrasonographic signals and results in severe
attenuation of the incident beam, close contact between the
rransducer and the tissue to be examined is essential. After
evacuation of feces from the rectum, the probe is intro-
duced and moved across the reproductive tract-in a thor-
ough and systematic manner. '

N COWS, the cervix is easily located with the increased
echogenicity of the cervical folds. The transducer is moved
over the dorsal surface of the uterine body and shifted
slightly from side to side so that the entire width of the

. uterus is examined. Whea the bifurcation is reached, the

wransducer is moved along the dorsal surface of one uterine
horn: the scanning plane of that horn is therefore oblique.
The transducer is then rotated laterally to examine the
ovary. The opposite horn and ovary are similarly examined.

In mares, the tubular genitalia are roughly shaped in a Y
or a T configuration. The broad ligament attaches to the
dorsal aspect of the uterus and suspends it from the sublum-
bar region; consequently the free surfaces of the horns are
ventral. The internal structures are scanned in the following

order: bladder, uterine body, right uterine hom, right ovary, .
uterine body, left uterine horn, left ovary, Uterine body,and -

cervix.'™

APPLICATIONS IN COWS
Qvaries

Ovarian Structures. With ultrasonography, one can
monitor the growth and regression of ovarian structures on
a sequential basis in a noninvasive manner. The three prin-
cipal components of ovaries (follicles, corpora lutea, and
stroma) are easily distinguished by ultrasonography, and
the ultrasound-directed examinations offer an accurate way
of determining ovarian structures and their dimensions.*®

Bovine follicles, like other fluid-filled sguctures, appear
as anechoic (black) areas on the screen. Follicies usually
can be distinguished from other anechoic areas by a well-
defined, reladvely smooth outline. Irregular shapes are at-
tributable to compression from adjacent foilicles or from a
luteal structure or stroma. Some of the apposed walls of

- similar-sized adjacent follicles appear straight, especially
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during evaluation of the ovaries of cows induced to super-
ovulate. The apposing walls in groups of follicles some-
times are too thin to be detected, thereby causing irregular
forms consisting of two or more follicles. Care is required to
minimize confusing follicles with other anechoic areas, such
as the nonluteinized ceatral portion of a corpus luteum ot
cross sections of blood vessels. The gain, the brightess, and
the contrast of the ultrasound unit must be properly adjusted
to produce sharp follicular outlines with minimal artifacts.
Follicular Growth. The resolving power available on ul-
rasound machines has allowed visualization of the patterns,
of growth and regression of individual follicles during the
estrous cycle in cows. In cows, waves of follicular activity
are characterized by the periodic emergence of a cohort of
follicles. In a few days, one follicle becomes dominant to a
large diameter, whereas the other follicles (subordinates)
regress. The changing composition of waves has been stud-
ied by maintaining the day-to-day identty of individual fol-
licles, including the subordinates.™" These studies have re-
vealed new findings about follicular growth in cows and
have clearly demonstrated that follicular growth occurs in
waves. The number of follicular waves that occur in inter-
estrous intervals, however, is not definitely known; there
may be two or three waves of follicular growth between
each ovulation. Not only does this new concept of ovarian
dynamics provide information to help better interpret pal-
pation findings, but it might also explain variation seen in
intervals from prostaglandin treatment until the onset of
ovulation. Because there are several waves of growth and
degeneration of follicles during the estrous cycle, the re-
sponse rate and time to onset of eszrus after prostaglandin
injection may well depend on the degree of synchrony of
follicular development and corpus luteum regression. In ad-
dition, ultrasonographic return of ovarian acuvity in post-
partum cows has provided a greater understanding of ovari-
an function than available through rectal or necropsy

examinations.” Current research projects are directed to-

ward problems occurring in postparum Cows, particularly
delay in return to estrus and posipartim aneswus.

Ovulation. Ovulation is detected as the disappearance of
a large foilicle that was present at a previous examinaton
and subsequent formation of a luteal gland. Usually the site
of ovulation can be imaged; however, this may be more dif-
ficult in cows than in mares because of the raised ovarian
structures of the mare’s ovary. The apposed walls of the
collapsed follicle can be distnguished from the surround-
ing scoma. :

Corpus Luteumn. Three days after ovuladon, the corpus
luteum can be detected as a well-defined echogenic suuc-
tre.'? It has been suggested that some of the corpora lutea
may have fluid-filled areas with them. Echogenic masses
may be visible within these cavities; the masses are be-
lieved to be the collection of hemolyzed red blood cells.* Tt
is interesting to observe that the cavity-corpus luteum did
not interfere with pregnancy and serum progesterone con-

»
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centrations were not different between the two types of cor-
pus luteum.*?

Ovarian Abnormalities. In addition to- monitoring fol-
liculogenesis™ and evaluating luteal glands, ultrasonogra-
phy can be used to diagnose cystic ovarian conditions, 3!
ovarian abscesses, and neoplasms. A clinical diagnosis of
ovarian cysts in cows in the past has been based on the re-
productive history and per rectum palpation of a smooth,
fluid-filled structure greater than 2.5 c¢m in diameter per-
sisting on the surface of the ovary in the absence of a cor-
pus luteum.** Farin et al'* have used sector-scan ultrasonog-
raphy to differentiate follicular cysts from luteal cysts.
These researchers have also used serum progesterone to
confirm ultrasonographic findings. They describe the ultra-
sonograms of the cysts in the following manner: “Ultra-
sonograms of luteal cysts had gray echogenic patches along
the inner cyst wall or within the antrum of the cyst. In con-
trast, ulrasonographic images of follicular cysts had an un-
interrupted anechoic antrum with a relatively smooth, thin
wall and fewer or no echogenic patches.”" The findings
suggested that luteal cysts can be detected more accurately
than follicular cysts (92.5% versus 75%). Ultrasonography
aiso can be used to monitor responses of follicular and
luteal cysis to hormone treatments.”® This technology has
been used extensively in monitoring ovarian structures in

postpartum cows. For example, ultrasonography has been -

used to determine that uterine infections were related to de-
layed postpartum folliculogenesis,' to the occurrence of

- short luteal phases after the first postparum ovulations,'®

and to the development of cystic ovaries.” Ultrasonography
also has been used to study ovarian responses to go-
nadotropin-releasing hormone injections in cows with re-
tained placenta.’®

Superovulation and Embryo Transfer. Ultrasonography
is routinely used in many embryo transfer programs'®%°
monitoring ovarian status after superovulation treatment.
Some potential uses are correlating the number of corpora
lutea with the number of embryos collected at flushing as
well as assessing the efficiency of the superovulaton proto-
col. Although currently in a research phase, ultrasound-
guided follicular puncture is being used to harvest bovine
follicular oocytes. -2

Uterus

Uterine Strucrures. An important use of diagnostic ultra-
sonography is in the evaiuation of normal morphologic
changes that occur in the uterus. Ultrasonographic changes
of the uterus include variation of the thickness of the uterine
body, evidence of increased vascularity and edema, and ac-
cumulation of intrauterine, intracervical, and intravaginal
fluids.™ These characterisgc changes can be used to evaluate
the stage of the esmous cycle in individual animalé:® The
uterus is difficult to search in caule because of the convolu-
dons of the uterine horns. The examiner must use great care
in determining that the endire uterine horn has been imaged.

Pregnancy Diagnosis. The most prevalent clinical use
for ultrasonography in cade is to detect pregnancy and es-
timate fetal age.* A recent report concluded that the rate
of correct pregnancy diagnosis using ultrasonography was
33% in cows up to 16 days after estrus. The percentage in-
creased after 17 days and reached 100% by day 20.%
Transrectal ultrasonographic scanning can be used to deter-
mine the age and development of the bovine fetus bevond
two months of gestation.’ More work is needed to establish
the normal bovine fetal growth pattern as indicated by
sonographic fetometry, and this information might help us
to observe irregular fetal growth and choose elective abor-
ton.

Determination of Fetal Sex. A powerful new use of ul-
trasonography is in determining the gender of the fetus.®
and this technique has a place in advanced cattle breeding
and management systems. After ultrasonographic diagnosis
of fetal sex, management decisions on the disposition of
catle with male or female fetuses can then be made by the
owners. This procedure can be done between 55 and 60
days of gestation.” Scrotal and preputial swellings of the
male fetus and vulval swellings of the female fetus are the
landmarks used in identifying the sex of the fetus. In gener-
al, ultrasonographic imaging of fetuses to determine fetal
sex has been performed from 48 to 119 days after concep-
tion and the predictive accuracy has ranged from 92% to
100%. Although the technique is highly ‘accurate for diag-
nosis of fetal sex, some experience may be necessary for
the clinician to gain proficiency.

Uterine Pathology. Detecting uterine pathology in cows
may be another use of ultrasonography. In the diagnosis
and management of uterine abscesses, twmors. and adhe-
sions of uterus to ovaries, ultrasonography can be im-
mensely useful. In one report, a 7.5-MHz probe was used
per rectum to determine the relationship of uterine mass to
adjacent organs (particularly the ovaries).™ It was also pos-
sible to identify the reladive thickness and the nature of the
mass (i.e., dense connective tissue versus purulent debris).

APPLICATIONS IN MARES
Ovaries

Estimaring the Stage of the Estrous Cycle. As previous-
ly mentioned, the follicles appear as anechoic (black) stquc-
tures. Equine follicles are easily imaged transrectally be-
cause they are large (10 to 40 mm), filled with fluid, and
readily accessible. Even small follicles (< 10 mm) can be
imaged and may be diagnostically important in evaluatng
the response to treatments for follicular stimulation.
Usually they are circular; however, presence of luteal glands
or other follicular strucrures may give an irregular shape to
follicles. Changes in the follicular size before ovulation can
be monitored.

The annual reproductive cycle of the mare is divided into
a period of sexual competence (breeding season), character-
ized by ovulatory estrous cycles, and sexual incompetence
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(nonbreeding season), characterized by anovulation. These
two seasons are separated by a period of transition. The
lengthy transition period (60 to 90 days) is characterized by
a complex chain of events that includes reinitiation of
estrous behavior and ovarian follicular development.
Ultrasonographic images of the ovaries are characterized
by the presence of numerous small (3 to 10 mm) foilicles
and by the absence of a luteal gland. During this transition-
al period. it is difficult to detect ovulation based on sexual
behavior and rectal palpation findings. The status of the
ovaries (active or inactive) can be determined by the pres-
ence or absence of corpus luteurn, respectively, via ultra-
sonography.'™ :

Assessing Preovulatory Follicles. The preovulatory folli-
cle characteristically changes from a roughly circular shape
to a pear shape. Although formation of a stigma does not
precede or predict ovulation in mares, the protrusion of the
follicle toward the ovulaton fossa is readily observed be-
fore ovuladon. In addition, increased echogenicity of the
follicular fluid and thickness of the follicular wall are other
characteristics observed before ovulation.'® These ultra-
sonographically discernible characteristics can be used as
an aid for predicting imminent ovulation and the optimal
time for breeding.*

Predicting Ovulation. Ovulation is defined clinically as
the total absence of the soft follicular structure previously
palpated in one of the ovaries. Disappearance of a large,
fluid-filled, anechoic structure followed by the appearance
of an echogenic area in one of the ovaries indicates ovula-
tion. These findings can suppiement rectal palpation. It has
been observed that the process of ovulation (loss of follicu-
lar fluid) can be as short as five minutes.”” A small amount
of residual follicular fluid can sometimes be detected at the
site of ovulaton. The residual fluid usually disappears over
a period of 0.5 to 20 hours.

Examining the Corpus Luteum. A peculiar uitrasono-

graphic characteristic of the equine corpus luteum is a dis- -

tinct hyperechogenicity of the gland during the first threé or
four days after ovulation.”® The echogenicity gradually de-
creases throughout diestrus and then increases again just
before luteal regression. Two ultrasonographically distinct
luteal morphologies have bezn described. One type, classi-
fied as uniformly echogenic. is present in approximately
50% of corpora lutea: the remaining half of luteal glands
develop an anechoic center of the structure. The anechoic
center has been determined :o result from hemorrhage into
the lumen of the coilapsed follicle after ovulaton. The for-

mation of a corpus hemorrhagicum may not be functonally -

important because it was not observed in every mare after
ovulation before the formation of corpus luteum.”®* -
Diagnosing Ovarian Irregularities and Pathology.
Persistence of anovulatory aemorrhagic follicies and pro-
{onged maintenance of a corpus luteum are some of the
ovarian abnormalities that can be detected by the ultra-
sound-directed examinations.”® The use of ultrasonography
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also is indicated in differential diagnosis of ovarian tumors.
The multicystic architecture of the granulosa cell tumor
gives a very characteristic appearance on the ultrasound
scan. This readily enables differential diagnosis from other
solid neoplastic lesions, such as melanoma, teratoma, and
dysgerminoma.“**' The echogenic density of the cyst walls
also distinguishes the tumor from the physiologic condition
of the muitiple follicular development that occurs common-
ly in barren and maiden mares early in the breeding sea-
son.® Another report suggested that granulosa cell umors
can be described ultrasonographically as a uniformly dense”
structure with one or several large fluid-filled cysts?; how-
ever, this was not the appearance in all the cases. Accord-
ing to the report, there was no typical ultrasonographic ap-
pearance of the granulosa cell tumors that could enable a
definitive diagnosis. Ultrasonography may be a diagnostic

. aid, however, when used in conjunction with the history

and findings on rectal palpation.

Uterus ' :

Endometrial Folds During Estrus. The ultrasonographic
anatomy of the uterus is influenced by the stage of the es-
trous cycle, which may be influenced by reproductive
steroids. During diestrus, individual endometrial folds are
not discernible and the uterus appears homogeneous. The
most profound change during estrus involved the develop-
ment of individual endometrial folds resulting in alternate-
and intervening echogenic and nonechogenic fold areas.
The echogenic areas are attributable to the reflections of
tissue-dense central portions of the folds, and the non-
echogenic portions are probably the result of edematous
portions of the folds or free estrous fluid between the
folds.® The above findings along with changes in the size
of the preovulatory follicle may provide valuable informa-
tion about the stage of the estrous cycle.

Pregnancy Diagnosis. Ultrasound examinations are per-

- formed late in the mobility phase of the embryo (days 13 to

15). During this time, the uterus develops a characteristic
tone. When searching for the embryonic vesicle, the trans-
ducer should be moved very carefully in order not to miss
any portion of the reproductve tract.” It is emphasized that
palpation is not necessary for pregnancy diagnosis, and the
potendal for harm to the embryo through digital manipula-
tion is not present with ultrasound examination only. Later
in gestation (after day 100), ransabdominal ultrasonogra-
phy can be done to glean information about fetal orienta-
tion and viability.*

Detection of Twins and Embryo Reduction. Diagnosis
of twins enables use of one of many methods to reduce one
of the embryos. It has been suggested that both syn-
chronous and asynchronous ovulations can coatribute to

“devefopment of twins.**’ Because survival of twin em-

bryos to the fetal stage is considered to be an undesirable
event, diagnosis of twins early in gestation gives an oppor-
tunity to eliminate_one or both of the concepwuses. Embryo

15
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reduction is defined as the natural elimination of one mem-
ber of a twin set. This biological embryo reduction mecha-
nism occurs between days 25 and 35 of pregnancy.' In this
regard, it has been observed* that the incidence of postfixa-
tion embryo reduction for unilateral twins was higher
(89%) than for bilateral twins (11%). Furthermore, it has
been speculated that the embryo reduction in unilaterally
fixed twins occurs when a major portion of the vascularized
area of the wall of one vesicle is in apposition with the ad-
Jacent vesicle rather than with the endometrium. ¥

M ANUAL ELIMINATION of one member of a
twin set is another opdon that can be performed at the end
or just after the maximum mobility phase (maximum mo-
bility phase is between days 11 and 15 after ovulation).

This method has been used successfully on broodmare .

farms, especially if the technique is performed at 15 or 16

days after ovulation.®® For this reason, pregnancy exami- -

nation should be done late in the mobility phase (days 13 to
15). Examination 13 to 15 days after the first ovulation
minimizes-the possibility of missing the smaller member of
the set resulting from asynchronous ovulation.® In bilater-
ally fixed twins, the success rate is higher if performed be-

tween days 23 and 25 after ovulation.” In unilaterally fixed -

twins, manual reduction may be done on the day of fixation
or soon thereafter. The vesicles may sometimes be manual-
ly separated by persistent manipulation of the dorsal uterine
wall at the site of the vesicles.®> When separation fails, an
attempt can be made to rupture one vesicle by methods de-
scribed elsewhere.* Ultrasonographic methods have been
extensively used to monitor the events in both biological
and manual embryo reducton methods.

Early Embryonic Death. The incidence of early embry-
onic death reportedly ranges from 5% to 30% in established
pregnancies. If remnants of a vesicle are detected during ul-
trasound examinations in a mare previously confirmed
pregmant, it is very likely thar early embryonic death has
occurred. Other ultrasonographic findings may include ir-
regular and indented vesicles.”” Prominent endometrial

folds, if accompanied by a yolk-sac vesicle that is small for -

breeding dates, also suggest an impending early embryonic
death and return to estrus. '

Determination of Fetal Sex. Feral sex can be determined
by transrectal ultrasonographic assessment of the relative
location of the genital wbercle (forerunner of penis or cli-
toris) of the fetus. The optimal time for determination of fe-
tal sex is between days 59 and 68.53 By 2 mean of day 63,
the genital tubercle is located caudal to the umbilical cord
in male fetuses and under the til in female fetuses.”® The
genital tubercle in both males and females is distinctly
bilobed by day 51 and becomes trilobed after day 88. In
older male fetuses, the genital tbercle or penis is repre-
sented by three parallel echogenic lines just caudal to the

umbilical cord.” Although the technique is highly accurate
for diagnosis of fetal sex, some experience may be neces-
sary for the clinician to gain proficiency.

Uterine Pathology. Fluid accumulation resulting from
pathologic conditions (pyometra) and cystic enlargements
(cystic complexes and lymphatic lacunae) can be diagnosed
by ultrasound-directed examinations.**%* The major use of
ultrasonography in uterine pathology is to detect endome-
trial cysts. Endometrial cysts are well suited to be studied
by ultrasonography because they are fluid-filled and non-
echogenic.” The ultrasonographic pathology of the cystic
structures is characterized by compartmentatized or multi-
lobulated nonechogenic images. Cysdc complexes or lym-
phatic lacunae frequently are observed by ultrasonography
on the exterior aspects of the uterus (perimetrium), and they
also can be extensive. The extensive namre of the cystic
conditions can be confirmed by ultrasonography. Ultra-
sonography may be useful in detecting uterine hematoma in
mares.* The sonographic technique also would allow visu-
alization and estimation of the amount of purulent material
in pyomeua cases and monitoring of the response to weat-
ment.* The events preceding fetal death and collection of
fetal debris and fetal bone in the uterus after fetal death can
be observed by ultrasonography.

REPRODUCTIVE SYSTEM EXAMINATION
OF BULLS AND STALLIONS
Accessory Sex Glands

Palpation per rectum has been used as a method for
studying the accessory sex glands in large animals. In bulls,
the soft consistency of the vesicular glands and ampuliae
and the inaccessible location of the bulbourethral glands
and disseminate prostate limit the usefulness of palpation
per rectum.”’

Ultrasonography is a noninvasive technique that can be

"used to assess normal function and to detect pathologic le-

sions in the accessory sex glands of buils and stallions.

The anatomic relationships, physical dimensions. and
acoustic characteristics of stallion accessory sex glands
have been determined by use of transrectal ultrasonogra-
phy.* Potendally, transrectal ultrasonography may be used
directly and noninvasively to study the pattern of stallion
accessory sex gland activity during seminal emission and
ejaculation.” Similar studies apparendy have not been per-
formed in bulls.

Problems of the Penis

" In problems related to the penis of stallions, ultrasonog-
raphy can be used to arrive at a diagnosis. For example, the
cause of priapiSm in a stallion, thrombosis of the corpus
cavernosum penis (CCP), was diagnosed by ultrasonogra-
phy.® Ultrasonography of the corpus cavernosum penis to

*Personal observation, Peter AT. Purdue University, West
Lafayeute, IN, 1989.
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detect cavernosal fibrosis may be useful in assessing prog-
nosis for recovery from priapism.

Testicles o

Diagnostic uitrasonography evidently offers an excep-
tonally fine tool for evaluating testicular and scrotal dis-
ease in bulls.** The technique is easily performed and af-
fords information about the structure of the testicle not
available by any other means. Manual palpadon, circumfer-
ence measurement, and semen evaluation provide impor-
tant information regarding breeding soundness but may not
allow detection of all potendally serious diseases.®! Results
of a recent study have demonstrated that the bull’s testicu-
lar parenchyma appears as a homogeneous hypoechoic
structure with a hyperechoic central line representing the
mediastinum testis. The tail and head of epididymis are
idendfiable and appeared more hypoechoic than did the
testicular parenchyma. Results indicate that the bull’s tes-
ticular diameter could be accurately measured by ultra-
sonography. As further studies are performed, it seems that
ultrasound evaluation of the testicle may form a useful ad-
junct in breeding soundness examination.®

Ultrasonography has been used to detect chronic epi-
didymids in stallions.® The affected epididymis appeared
hyperechoic compared with the testicle. Normally, the epi-
didymis appears hypoechoic compared with the testicle. In
this case, ultrasonographic findings were interpreted as fi-
brosis attributable to chronic inflammation.®

In the northern climates, testicular damage resulting from
freezing can be assessed by ultrasonography. Similarly, in
extremely warm weather, the heat-imposed damage to
sperm production can be determined by scanning the testi-

cles for possible structural changes. This may be yet anoth-
. er avenue for use of ultrasonography in large animal repro-

ductdon.

CONCLUSION

Ultrasonography is an excellent tool in the hands of an
experienced clinician. Although ultrasonography is used
extensively in equine reproductive management, its use in
bovine practice is limited as a result of many factors, with
oune of the most important factors being the cost of the
equipment. Barring its use in bovine fetal sexing, applica-
tion of bovine ultrasonography in other situations may not
be cost-effective. Second, most of the routine reproduc-
tive problems in bovine practice can be managed without
ultrasound equipment. Third, a great deal of time is re-
quired for the clinician to gain enough proficiency in use
of the equipment and interpretation of the images for rou-
tine use. If the equipment is put to use efficienty, the ini-
tial investinent can be recovered much earlier. Despite its
limited use in bovine reproduction, ultrasound equipment
may become a popular and practical instrument in the
next decade both in equine and bovine reproductive man-
agement.
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ARTICLE #7 REVIEW QUESTIONS
The article you have read qualifies for /2 hour of
Continuing Education Credit from the Louisiana
State University School of Veterinary Medicine.
Choose only the one best answer to each of the
following questions; then mark your answers on the
registration form inserted in The Compendium.

Which of the following ultrasonographic instruments are most
often used to examine the reproductive tract of large animals?
a. Doppler scanners
b. A-mode scanners
¢. B-mode scanners
d. M-mode scanners

The resolving power of the transducer depends on the fre-
queacy of the sound waves. Lower frequency (3.0- to 3.5-
MHz wansducer)

a. provides less tissue penetration.

b. is not suited for viewing larger structures. .

¢. is intended for detailed smdy of small suctures.

d. provides greater tissue penetration.
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Which of the following artifacts is least likely to be caused by
equine embryonic vesicles?

a. distant enhancement

b. specuiar reflection

c. acoustc shadowing

d. refracdon artfact

. Which of the following statements best describes equine folli-

cles?

a. They are difficult to visualize.

b. They are echoic.

¢. Their shape does not change before ovulation.
d. Their walls thicken before ovuladon.

Which of the following statements best describes the equine
corpus luteum as revealed by ultrasonography?
a. Itis a totally nonechogenic structure. .

b. There is only one type of corpus luteurn based on the ultra-

sonographic structure. -

c. The echogenicity remains the same during diestrus.

d. The corpus luteum is highly echogenic during the first
three days after ovulation.

. In horses, fetal sex can be determined by ultrasonography in

which of the following time periods?

a. between 15 and 20 days after ovulation
b. between 120 and 140 days after ovulaton
¢. between 59 and 68 days after ovulaton
d. during the sixth month of gestadon

Which of the following statements about twinaning in horses

based on ultrasonographic informacon is true?

a. Twins always occur from synchronous ovulation.

b. Posdixation embryo reduction is higher in bilateral fixa-
ton than in unilateral fixation of the twins.

¢. Both synchronous and asynchronous ovulations can con-
tribute to the deveiopment of twins.

" d. The biological embryo reduction occurs 10 to 15 days af-

10.

ter ovuladon.

Which of the following statements about bovine follicular
growth determined by uitrasonography is true?
a. There is only one follicular wave in an estrous cycle.

Itis hard to monitor the growth of an individual follicle.

b.
¢. There is more than one foilicular wave in an estrous cycle. -
d.

The bovine follicle always appears circular like the mare
follicle.

. Which of the following statements about determining fetal sex

in cows by ultrasonography is aue?

a. Tt should be done before 30 days of gestation.

b. It should be done beyond 200 days of gestation.

¢. Itis generaily done between 43 and 119 days of gestation.

d. Itis impossible to determine the sex of the fetus by ultra-
sonography.

Which of the following statements best describes the uitra-

sonographic appearance of the testicle of a bull?

a. The testcular parenchyma appears as a homogeneous hy-
perechoic sucture.

b. The testcular parenchyma appears as a heterogeneous hy--

perechoic sgucture.

c. It appears as a hypoechoic structure with a byperechoic
central line representing the mediastinum testis.

& The tail and head of the epididymis appear more hyper-
echoic than does the testicular parenchyma.
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Abstract !

Transrectal realstime ultrasonography has proved to
be a rapid and reliable technique for studying repro-
duclive functions in cattle. Through ultrasonography
itis now extablished that fotliculae growth occurs in
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[ ultrasons en reproduction bovine dans les (inued improvements to imaging quality, availability of

: L domaines de diagnostic médical et de recherche portable ultcasound scaancrs, andireduction in equipment
i ! L’échographic effectuée pac voie transrectale est costs have led (o its gcncral;accc}élanc’c by the veterinacy

une méthede fiuble ct rapide pour suivre le cycle

P e L -

Depanment of Aninal Science, University of British Columbii,
Vancouver, Reitish Columbia VAT 174,

reproducteur chez les hovins.-L magecie avec les .
ultrusons a peemis de visualiser I croissance fol-
ticulaire, laquelle se présente sous focme d’ondes a
. chaque cycle d’oestrus. De plus, il est démontre que
T ——frcraissance ok-he régression folliculaires se pour-

» 1e ..
- <lirstoeport e

profession. |As a diagnostici aidi|ultrasonography is well
p;u;::i_cu,la'rly for the exami-
ns.iJjhe (%Chnique is nonin-
d effective, sale to both the
éuﬁjpcs and llic.oqcragor. pbrmb;l:c, ianfd ultracapid, since
) Hicjulttas Jimage focilitates immediate interpretation ©
T angd.dia T1'6‘i:s‘in"pt‘osl-circizmsé:inc:cé._ﬁvmx_lho_ug_h_lhe .
yuithe hpplication olitdtraspund for pregnancy - !
detection in ‘sheep was made ‘overi2$5 ycars ago (1),
*the high cost of the cquipmenihas ‘contributed to the .

. R .o
suited for jovinejpractice;
nation of repeaduttive org?x

P

vasivej refatively|simple an
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- . ‘erinary science journals available at the

e s i

'
H

e

vt
1o adopt it, in con

) : . coetilL L

seluctance of the veteginary’ profession
{rast lo its widespreijd acdeptance as a
human medicine. )
. poth veterinarians a
i in the carly cightics,
usefulness of the techiniqug in s|x.|dying ll?c reproducive
} organs of the cow. Sifice that time, 3 dramatid groth

‘nessed. Over the pagt de ::3dc.‘:§cvcral applications o
ultrasonography in ioni :
described (5-34, Ta

Reviews on the u
* erinary medicine and its
and other farm animals have
However, with the wideaing scope
an encrmous amount of information
rapidly. Itis impossible for practitioncrs

H 2 I’ '

le i il i

i
.!

in
the application of real time ultrasonography hits peen Witd
C 3 wit

e

bovl'n',c' réproduc:l‘on!h: ve been
ot 1 . e H

clinical tool i
Injctestiin u!lrasoz\o'grub\x ambnﬁ‘
4 animal égicnlislsibcgﬁ | o gt"{o%
following ccports 2 oni}hk:‘

& oftultrasound in diagnostic vet-
rescarch applications’in cattle
appearcd rccently (3541)."
of ultrasonography;
is being generated
to keep abreast

of all published information. Periodic “progress reports”
in the form of review articles thus serve (0 fill in the
information gaps. This review aims to recapitulate the:

- significant conlributior'_\s made by real-time ultra: -

. sonography in the past decade and update the morc .-

recent developments in diagnostic ultrasonography with
. 2

. “particular refcrence to bovine reproduction. We hope that |
* cuch a focused review will be uscful, ‘specifically to
3 1 . 'i

i

e

thosc associated with bovine reproduction. |
: . H : A :
o o : A T
Materials and methods RS

: The literature search for this review was performed by

" "computer-aided scanning of Current Com_cu'gs Serics
1991 and 1992 (Institute for Scicatific [nformation; .

Philadelphia, Pennsylvania,

USA), MEDLINE 1990 Q.-

1992 (Excerpta Muedieua, New York, New York, HSA),
and CD-ROM AGRICOLA 1980 to July 1992 (National

Agricultural Library, Belisville,

Macyland, USA). Reeenl

issues (July 1992 onwards) of popular animal and vet-

University of

* " _British Cotumbia libracies, and rescacch papers availabie
 on personal files of the authors were also consulted -

'

e

T I
- ~.i'::‘z«ﬂte‘.. pee

. ducers arc also avai\ablc;..‘\ lincar-array, transduccr:hi i
several piero clectric crystals (which:emit right 'n':-i
]

H

¥

&

B
-~

Y

for relevant literaturc.

Ultrasound, Ultrasonography,

Ultrasonic, Boving, Catdle, Reproduction, Follicle, Cyst,

Cystic, Uterus, QOvary.
Sexing, Pregnancy diagnosis.
the key words uscd for litcrature scarch. We

papers reporting a acw

‘inciuded.

. . :l!; |- . it I
for ultrasound scanuing | P
[B-ln?dc:(bgiglup

EN

+Equipment :
‘ISector and linear-array. réal-tiine

]
2

|
x e I A s
transducers are uscll Wy Il} I car-arrai tmn\qcrs,li nd
LT . : i RIS
¥:sector transducers arc usc Liwith lsector sc:mncx’s.lScauncur
H [T

ay trins

t

'"“that can be uscd with both sector and lincar-dr

row, while the sector transduced has only & fep such hy

1als. The other major dif ference between the o systlin

STE

iy

53

% modality). ultrasound devicds are commanty-availt
. . . t L
able for veterinary ag{‘pllcl\_{nons.,h\. gcnc&"ui, linca(-urraj

2 aneney L ) Sl L
I quency sound waves on h.cn\g;cncrgr/.cd) :\(ft\f\gCngg nig

Fetus, Fetometry, Imaging,
and Corpus lutcum were
scrutinized
- all the literature that we had access to, and excluded or
included papers based on the following criteria. All
application of ultrasound were
Reports supporting oc coatesting previous
findings were included or-cxcluded at our discretion,
epending on their importance and relevance 1o context.

¢

-———- e 5..]._.._.;:, .

S . v Al ) .
Ts that the image produced by x’hu tincar-array Pransduccy

i i Applicatioa Reference
13
l 'J Female Reproductive System IS \
e folbizulac dyaamics during : .
i1 a)eswous cycle s .. S0
i1 b) peegnancy o o : R
ST ¢) postpartum period 910
:5 it d) supcrovul:niou . [E T BAS
i} -+ ovulation process L. IRRES
. « corpus lutcumt wmocphology and growth . 15,16
« nocmal uterine Status . a7
- pregnancy diagnosis and detection of -
carly cmbryounic death 18,1
« fetal imaging 20.21
« fetal sex 22
« uterine involution 2
» cystic ovarian coanditions 2425
« changes during induced cmbryo mortality 26.27
« pathological conditions of ‘
*the reproductive sysiem 17.28.29
11. Male Reproductive System .
« testiculac tissuc . 30.34
H « status of accessory sex glands R
111. Other applications
« collcction of oocytes from in situ ovarian follicles n
« antificiat inscmination weatning 34

i1 g— A

‘Table 1. Applications of real-time ultra-
jsor_\ography in bovine reproduction

tappeirs rectangular on the screea. whereas the sector
# transducer produces i pic-shaped image correspond-
“ing to the ficld of scan. Readers interested in detuiled
principles and types ol ulrasound
are directed to the relevant litera-
approach for scan-

intoemation on the
. equipment available
ture (42-d6). The most common
ning bovine reproductive organs is per rectum, using a
transrectal transducer and a lincar-array scanncr.
Transvaginal scanning is performed, usually with sector
icansclucers, for certain special applicatons. Transdueets
usually come in 3.0 3.5,
ranges. The tissuc penctration of souad waves aml the
image rcsolugi_on depend on the frequency of the traas-
_ducer used. Accordingly, a 3.0 Milz transducer will
give greater tissuc peactration but minimum detail,
whercas a 7.5 Mtz teanscucer will give minimum tissuc
penctration yet maximum resolution. A transducer of 5.0

MHz is a general purposc oac. providing reasonably -

" detailed images of ovarics and uterus.
Continucd improvements (O the existing modets of
-ultrasound scanncrs arc esscatial., Presently, most of
the clinical ultrasound equipment used lor dirgnostic pur-

+, poscs in cattle is manulacturcd primarily for the medical

: p_rot'cssion and cquipped with modificd transducers tfor
veteeinary use. Gasily_poctabic but stuedily built seanners,

chpable of withstanding tough
-ujarl dust. moisture; sunlighe: cxtremes of lemperiture,
“ahd ollagc'ﬂucmmionsi need to be designed for vet-
‘ chinary usc. Szenci (37) described the practicality of using
i bauery (direct cucrent) operated portable ultrasound

i::m’u:r rather than the widely uscd alternating cugreat
lﬁ::-':é\iucs. The total weight of the cquipment Wis only
‘('y' kgl including the bauery, a built-in video recorder. and
‘(f}l':m:,duccr. The machinewas capable ol providing {our
: li\:«\ur}; of continuous vperation without recharging. and

[N S

e e Jp————
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it could be recharged from-an automobile cighrette!
lighter outlet. 1T transducers with advancced features,
such as the ability to alter frequencics betweea 3. 5

-naccou!\pamud by overt sxgns of cstrus, aad b) the .
agth of the sccoad cycle (lutcal phasc folowing [itst -
vulation) was about 23 d. The length of the first cycle®

5.0, and 7.5 Mz could be built, it would be ofig Erc.u.- [w.\s of cither shou 1727d(9), or.normal, 22+9d (10), -

advantage because of the wide range of applications (hat:'
they would provide. An important factor that peesently’
restricts the use of ultrasonography is the cost of the!,
cquipment; for example, the preseat cost of a- l).mt.i
modcl with a general purposc transducer is about $25.000.
If chcaper machines becotniic available, more and: more
practitioncrs will be mtc_rcstcd in this (cchnology

/\pphc’xlmns of ultrasound to ‘ovarian pl\)sxolor-y :

Folliculur tirnover during estrous cyc(cr i

Ovacian Tollicular growth and regression have loag!’
been subjects of speculation and cantroversy, ruullhw :

in contlicting hypothescs (48). Now, through the use ofi:
ultrasound, i has become ey established that lol-i
licular growth during the bovine estrous cycle occurs in

wave-like patterns. Even though there are reporis md:--'

cating the appenrance ol two, three, and, sometimes, even
four waves during

norm (5,6.49). A follicular wave involves the synchro
nous growth of a group of follicles {rom: which oa
attins dominance over the others to become the.domi
nane follicle. ach dominant fullicle has a growing.:
phase and a static phase, cach lasting about 5-6 d. The!
lirst-wave dominant follicle ts anovulatory. It rcmalns
donimant Tor -1 S, and penerally by day 11 or 12 of llu_

eycle it loses its dominance and begins to regress. In the :-

mcantinge, the secondwave ol follicles has been recruited
and sclection ol the seccond-wave duminant lollicle has

tuken place.dn o two-wave eycle, this follicle goes on to

ovulute, while in a threc-wave cycle, the sccond domi-

nant lollicle also regresses making way {or yet another

cohort of follicles, the third wave.

Follicular turnover during pregnancy :
Ulirusonographic studics perforimed during carly peeg-
nancy (7,.8.50,51) indicate that waves ol fulficular-
growth continue even during pregnancy. A wave-like pai-
teen of follicular growth and atresia continues until at
feast day 60 in pregnant cows, just as it docs in nornally

- eycling cows. One study (51) revealed that pregnant cows -
" have more lollicles detectable by ultrasound than do non-

pregnant cows: however, there appearcd to be no dJif-

ference in the size of the dominant {ollicles between the .

two vroups. Eaclicr, it had been reported (50) that preg-

“nant heifers have smaller dominant follicies than do

nonpregaant heifers. The continuous scerction ol prog-
esterone during pregnancy is thought 1o be responsible
for follicular wirnover. Follicular rnover during mid .md )
I‘\ug zestation has not been mvuu«;.m.d :

) Fu/li:'ul(lr turnover during the /I‘OJ"I[)(H'HIIII periad
Ovurian uctivity in postpartum d.liry and beel 'co“'/s

“has been characterized (9.10.52.53). and ((l\llll(.l:

~—diffrronees-are-e vide ni=between lLu._qu__bludlL'\ uu

—-datry cows by R.l; wiabiendrean and Taylor (9) and Savio

ef af (10) resulted in coasistent observations that .

-a) in more than 80% of cows, the [irst ovulation was ;

eich (.y&.h. . Lwo-wiave patiern ing
cows and athree-wave pattern in heifers appear to be thed!

._. h_»_m_».n.l

dur'luon. Even though a prcdommanlly two-wave fol-

.hcuhr grow(h pattern was obscrved in thesc studics, one,:

ltwo, and three-wave patlerns occurred, depending on the

AN

durauou was consisteatly short (10).

{ \cycles. Similar to the abservations. made lor dairy cows}

'dxd not show any cstrus behavior before the first ovu-
dation. However, the beef cows, unlike dairy cows, had
fn short luteal ph.m. (<10 d) lollowmg the first pos(par-
|(um ovul.\uon. -1
L -urlhu' studics are ubkusly nceded in this vcry-
: ’unporlnnl arcéa (o add to the available information. The

iposipartum pcrmd in the dairy animal is a crucial wia-
ldow which could p0551bly be manipulated with the
Iu.lp of ul(r.x\()und to improve reproductive cfficicncy by
(.lu:c.ly mom(ornw the animals; Detection of silent
cs(rus and timcly inscmination ofpostpar(um cows will
play an cffective role in reducing the number of open
~idays, therehy i inproving reproductive efficiency of the
hcrd (sce comments at the cnd ol'llns article). .

i
i P
/'nlllru/ul (/('\'('/()/NII(‘/II (/urlnq mprmvulmmn
 Quarian responses o superovulation have been studied

in heilers (11.12), cows (54), and bulfaloes (55). Bvea

- though ic s possible o categorize animals as good;

: Studics on beef suckler cows (52;53) md:ca(cd lhat pm-l
] ilcrns of follicular growth differ between firest and second

{ was rccordcd in both studies that'over 80% of the cows'

mm.xl dayof dominant follicle detection. [[ the dominant -
folllclc was detected after 20 d postpartum, lhc cyclc“

- average, and poor responders, based on ultrasonic imag=

ing of ovarics, there sceins to be no significant advantage
in using ultrasound owver rectal palpation, particularly for
‘assessment ol ovarian responsc. In a recent report (36),

the uscfulness of ultrasound in monitoring superovula--

tion was critically cvaluated, and it was coacluded that
ncither is it possible to obtain an accurate estimate of fol-
licles or lutcal structurcs, nor is it possible to follow the
development of individual follicles by ultrasound scan-
ning, Thus, the limitations secem to outnumber the
advantages ol using ultrasound for monitoring ovac-
ian responscs in superovulated cattle. Therefore, for

the cribryo transler practitioner, the usc-of ultrasound foc. -

the above purposc.may not be justilicd. However, the use
of ultrasound should not be neglected by rescacchers
studying variations in supcrovulation responscs, as it may
provide very usclul information: [ daily ultrasound
mounitoring is fcasibic, the technique could help when
having to make such crucial decisions as whcther to con-
tinde with fotticle sumulaun" hérmone (FSH) treat-
meat. il (hc ovarian rcxpons?us poor after the ﬁrsL fcw

l SH m}uc.tmns ;
- Invest mus on lhc‘ m(luc ee {3 dominant follicle

(m wpx.u.lm.ll ation n.\p(m\u ha\(. been initiated (57-60).

o,conulusnvc cvidence has bc"n prescnted in these

(uhhu ()i\ul_-’u( a pu\m\-u or negative clfect of the
Hicle on \upunl) rulation, However, there

Soems tojbeia negative influence tcd b

[olficle l&u( is presentat the

‘Lmbryo )l;.ld..

ne rl supcrovulation on
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‘| Table 2. Accugancylpredchve;valueiof::ultrasound in pregnancy diagnosis . !
. i BT N § 1 Hosddcer - |Days AAc"uc':'}cy. of positive - i : o :
1]} Animal i re Ucnc} (M1lz) posl-NI diaén'osjs ErﬁPP\!‘(%)' L. - 'Commcnls Relerence H
i N R KT . s 7 R ¢ : . . . - :
!Cows .- 113 toltast - 45 jl ‘: ’lno -1 . Ac:?ur:\cj of positive diagnosis varied 19 K
!and heifers . . . . I ! , o frop 931 B from 30 vwands, : :
U ’ l . : ! o "l HE J : .1 Accuracy of negative diagnosis varied . :
o I . (R © from 68-100% !
L3 BT B : H B
. - . S N . § i
Cows 100 | | {R.sssp 2729 A 197 NPV =92% 47 i
il . : i
Cows 320 3.0 25-30 ﬂ 194 Ultrasonic obseevations confirmed by 70 ;
and heilers nE rectal palpation on day 60. Embryo / |
: * L visible by day 30 i
A : H " . - ]
Cows - 80 - 35 42 100 Accuracy of +ve diagnosis was 100% 71 - )
. in cows aged <2 years even by d 28,
; but 0% in cows aged >B years®
Heifers 36 50 20-22 : To100 Ohsurved only 50% accuracy for +ve 72
. diagnosis between d {0 and 18
“Cows 85 . 50 - 26-29 D g9 NPV = 100% 73
’ 30-33 . - *90 NPV =94%
b:(.:ows 39 15 6 3 e 74
) 20 ;i ©..: 100
. L 1 L
:Cows 148 5.0 2125 .. T ¢ r68 NPV = 64% 15
. 26-33 -0 %90 NPYV-=97%
o : g S ‘
Cows 200 5.0 23-3t | : i »*70- Cows and heifers combined. 76
and heifers - ot bl PPV for cows=65%: heifers=87%
Cows 143 50 25-35 : - : ! *100 PPV was 100% beyond day 27 andthe 77 )
. S , : | . NI'V was 100% beyond day 28 4 -
. | *PPV = Positive predictive value (Figures with astcrisk.indi}:a(c vy ) -
.| ®NPV = Negative predictive value s D -
Al s Artificinl inscmination HE '
Heifer = Bred nulliparous female il i i : -
i e ]
H : !

, Assessment ofov'ulation and corpus lutewn d)-nanizics

! __Ovulation can_be unmistakably detected by ultra-

. sanography, since it is characterized by the abeupt dis-

"~ appearance of the

though the process of ovulation in cattle has appar-

- ently not heen studicd by continuous ultrasonic mowni-

toring, various rcports indicuatc the usefulness ol ulteu-

_ sonography performed at 2 h (61), 3 h (55). and 4 W (13)

£ *intervals for detecting ovulation and detecmining the tem-

. poral relationships among cstrus, ovulation, proges-

terone and lutcinizing hormone (LH) levels, mitk yicld,

and body tempcrature. One study (61) showed that the

rise in vaginal temperature is a reliable measure of the

. times of ovulation and LH surge. The time intcrval

. % to ovulation tends to be dependent upon parity, with

i " pluriparous cows ovulating earlier than their biparous
- -counterparts. | .. : :

The ullrason:c:uppearancéﬂéf'?ﬁ;.é;r-p‘u—s—liﬂc'uin_(C”f;)"

s meamt o v o r—F s b

0o al (64) reported that up to 73% of CL were detectable by,
~ day 0. llowcever,ithe findings of Picterscer al (16)con=
radict the abovelobscrvation in that bnlyfn?43%‘§pos‘itiv&
peedictive value dnd 33% scnsitivity were ‘obtainablel with
ultrasound for detecting young (d:’\ys:i-i«‘ po;;'tdvulaei
tion) CL.. Such a huge variation hetween ‘lie (w3 reports

i the reliability of ultrasound for CL deteétion is bound

tn raise questions about the credibilily ol this teche

" Thing rhcihods and eq@ipment indly Havd contributed to the -
large ovulatory follicle (13,14). Even |

i TTRaspreviodsly been i(t‘:‘scrihcd‘(ctjﬁl.62§64).’¥<as(clic er-. (65): Development of accessory. Clolollowing. human  ——

nique. Even though both studics used 5 MHz transduc-
ers and lincar areay scanncrs, differences in theirscan-
variations. In the one study (64), a transrectal approach
was adopted, while a transvaginal approach was used in -,
the other (16). Purther, tre sensitivity ol the ulirasouad
seanners used could have been ditlerent, as they were
from different manulacturers (Tokyo Keiki LS-20011 in
the former study versus Pic Medical-400 in the latter).
Generally, with a good quality scanncr and gecacral
purpose (5 Milz) teansducer, coupled with adequate
expericnee, there should be no difticulty in determining
the CL status of cattle from day 3 omwards. The use of
ultrasound for accurate determination of CL status
could also be of particular advantage in certain cxotic
bovine specics, such as the water butfalo. in which
accurate detection of a CL by transrectal palpation .

~olten proves difficdlt, cven diring tht iidvlutcal phase

chorionic gonadatrophin (hCG)-induced ovulation of the
 first-wave dominant follicle, has been monitored (66) by
alteasound.

Ultrasonography in pregnancy dingnosis .
The first.ieported usc ol real-time ultrasonography
“fue pregnancy dingnosis in cuttle was in 1982 by

Chalfaux, eraf (2). They used a3 3 MMz gransducer for

M H
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transrectal ullr.xsonobraphy and obscrved 1rrcgularly
shapud uom.chogcmc structurcs in the lumen of ‘thej;
utcrus from day 28 postinscmination. The cmbryo"
propee was ideatificd within this ‘vesicle from day '35
onwards. Pierson and Ginther (67) later reporcted thatlit Ln
is possible to recognize the presence of an embryo 1
within the uterus between days 12 and 14 f()lluwmg !
inscmination, T their study, cightheilers were b(ul ati:
estruz and transrectal ullmsound'acmmng was .donc
daily from day O to day 50 postbreeding. Cucran et al'’
(68.09) characterized the ultrasgnic anatomy of (hc’
developing bovine conceptus (rom days 10 to 60. AnE
cmbryonic vesicic was first detectable at a mean 11.7'%
“ 0.4 d and the cmbryo proper was visible by 20.3+0.3 d'
postbreeding. A 5.0 MHz transducer was uséd and (hc'
most significant finding of the study was that it is pos-
sible to deteet cinbryonic loss in heifees as carly asi
day 20 postbreeding. The successlul '1pplu..mon of
- ultrasound to carly pregnancy diagaosis in cattic undc.r'
farm conditions was saon reported (70).. A 3.0 MHz-
transducer wis uscd to scan 320 cows and heilers. !
Pregm ancy wis detectable as carly as day 25 postartilicial:
igscriination (A1), and the embryo was visiblc by day 30.:

The ultrasonic vbservations were latee confirmed on;:
day 60 by rectal palpation. Accuracy of positive dlaa-;
nosis was 94%, when animals were exammcd by uhra
“sourel at about -1 days postbeeeding.

Scveral repurts on the application of real-time ullra :
sonauraphy lor pregnancy diagnosis in cattle arc avail-,
able.. but inconsistencics exist among them in lerms of:.
the v h.lluh(y ol the results {or carly diagnosis. Sinee it}
would be quite exhaustive to discuss the wide variations.
amonse the teponts, we have sunnnarized the inforoaition
{rot some of the important rcierences (19,42,70-77)
in Table 2, so that readers may make their own
judgement.

The fevel nl accuracy in prcunncy diagnosis achicy-
able through ultrasound appears to vary widely and
may depend on a varicty of factors. The type of ultra-
sound cquipment uscd (scctor or lincar), frequency of
transducer sclected, scanning frequency (whether the ani-
mal was scanned once or several times), age and parily -
of the animal sclected, stage at which examined (num-
ber uf days postidscmination), the reporting criteria
choscn, and the experience of the operator all scem to

accuracy in terms of the positive or ncgative prediclive
valuc is pcrhaps the most accepted criterion (or repori-
ing. The positive and negative predictive values inay be
cxpr«..sscd as (Wa+b) x 100 or (c/c+d) x 100, respectively,
where “a” is the number of coerect positive diagnoscs,
“b"is thc number ol incorrect positive diagnoses, “c” is
the number of number of correct ncgative diagnoses, and ;-

“d" is the number of incorrect ncgative dxaﬂnoscs madc.
l

(sec Table 2 lur examples). . ;
It is cvident that a 5 MHz or 27.5 MHz (r'\usduc

tends to provrdc morc reliable rcsulls than docs a
3.0 MHz or a 3.5 MHz transducct (or carly prcmxaucy 3
diagnosis in cattle. However, the relinble periad for!

_0ver 95% varics hetween days 20 and 42 p()s(hrculmg'
Bascd on these results, the masi realisiic early date fors

reliuble pregnaacy diagnosis by ultrasound under ficld
conditions auy be day 30 postbreeding, Bven il carly

g

: lo dcla

i Stages of gcshuon Conveationally, studics of embryonic

_register the relative frequency of different intrauterine

: Jxammc’d '(he cad was; acccx;:blc
; ot’preg ancy Fluid fil cd sty

prcgnan::y.ls confirmed throughi ul(rasound iL is. sull

'advnsablc ‘to'watch the animal closely for csteus and to } .
reconlirm plcgu.uu,y around day 60, cither ultrasonically. it
or lhrough a c-m,fully canducted transrectal palpation, ! '
lo fulc ouL Clldu&.cs ol:cmbryonic loss after the [u'sla
ll{asomc conf:rmauon of.pregnancy. Even lhough :'
t ports suL,p..\t the possibility of <.ou('rmmg, pregnancics |
m[ug, ultl asound ln(\vu.u days l()l.md 21 (08,69,78,79),
onc should rehlize that these studies were performed
*ungh:r a rescarch setting,often! wuh' repeated and frequent
!cxammauons ISince it is extremely difficult to satisfy:
cscarch requirements u under ficld conditions, attempts
.10 configm pregnancics carhcr lhan day 30 is not advis-
Lble. If the diagnosis can wai, it )s probably advisable
hc cxamination by an cxlra five days to mini-
'mizc the risk of possiblc trauma to the carly fetus, par-
; ticularly il the opcrutor is not wcl( experienced ia
ullmsunogr.xphy ; 4
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retal mmgmg by ultrasound
Ullrasound has been used to monitoc and documcnt
morphologxcﬂ changes in the boVine fetus at dilfereat

'd«.vclopmcm in cattle have dcpcndcd on aborted fetuses,
‘or thosc; oblamcd at necropsy or slauohlcr One of the
carly reports on the use of transrectal rcal-time ultra-

. s(mugmphy to stuely carly cmhrynmc devclopment in cat- :

'llc was by Piceson and Ginther (67). They rcporlcd that .

* the embryonic vesicle gradually increcased in leagth .

. until day 26 when it started cncroaching into the oppo-
¢ site horn. By day 32, the cmbryonic vesicle fully occu-
. picd both horns. The heart beat was visualized between -
days 26 and 29, Anothers study from the same Iaboratory
(69) reported the detection of ultrasonographically idea- -
- tifiable characteristics of the bovine conceptus during -
days 20 to 60-for gross fctal morpholony. fetal heart beat,-
atlantois, spinal cord, limb buds, amaion, optic vesicle,
optic leas, split hooves, ribs. and fctal movement. Other -
workers (78) also found ihe technique uscful to mom(or
cmbryonic growth and suggested that such close mon-
itoring of the cmbryo would help to mvcsuga(c early.
embryonic death in cattle.
Kaha (20.21) uscd transrectal ul(rasononraphy wuh'
sector transducers (3.5 MHz and 5.0 MHz) to characterize
changes in the size of fetal organs and body parts and to

positions between 30 d and 10 mo of gestation. Until the
fourth month, anterior and posterior presentations
occurred with almost cqual (requency, with a péedom-
inance of anterior presentations during months 5-7.
Most large organs of the head, thorax. abdomea, and |
pelvis’ were visible with ullrasoun'd during the first four :
months Il\cccsublluy to; (hc h’ﬁlucr three budy regions was- |
' cslrxclcd Jatcr on. Howeverlfinaljout 80% of the cases 1.
throughout all stages
ructyres (cycs. braincase,
ostjeasily rccognizable
natbire ol their conteats. |
wag diflicult in advanced i
{ the limited ficld of |

he-sound waves, For ! _
i

cart, d {stamach) werci i
%ccausc ol thj oncchvmcugc
szualu‘xuon af the cnucc lz.(
H HL"]\;H\L)’ Um A“.(.l)u\\( Y
: "'m'd"dcpih [u.m.(r'mmr uF-t
closc r1ng,c-v;§u.xhzauou ol the fgus, the 5 Mi{z (r:zns-
duccr was used, while the 3. 5 Mz ransducer was pre-
lcrrcd l'ur vicwing intecnal The study ©

lurl_'.lllfs
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ultrasound. o

os tairus cmbryo;

- slower than that of fthe
;. - In summary, sO nogriphic imaging

i i

* over conventional methods.

Fetal sex determination by ultrasound .

was less difficult to determine than that.o
based on the presence or absence of scrotum.. &
Reports of fetal pender determination hased vo the,
genital tubercle are also available (22.81,82). {n_both
sexcs, the genital tubércle (forcrunnce of penis and cti-
toris) was easily recognizable by ultrasound as a promi-
’ . ncut bilobular structure. However, it wits not a uselul
. ultrasonic indicator of sex until it-reached the-vicinity of —
the umbilicat cord in males and the tailin females. On '
days 48 and 49, the scnital tubercic was tocated between
the hind limbs. In malc fetuses it then moved cranially,
reaching a point just caudal to the umbilical cord by day
-56. on average. In female fetuses, it reached a point near
the tail around day 54 (82). Curran and Ginther (22)
reported up to 100% accuracy in scx detcrmination by
ultrasonography between days 50 and 100. Howevecr,
considerablic expericace was found to be essential for the
~accurate determination of sex. The average time requiced
to determine fetal sex varicd from 2-15 min per

. (22.83).

and 70 of gestation. Diagnoses were inaccurate or
impossible hefore 60 d of gestation and beeame less reli-
able as the age of the Tetus advanced beyond 100 d.
Predetermining the sex-ol fetuses carficd by pregnant:
recipicnt animals will be oftgreat advantage (0 ot
mercial embryo transfer companics in planning marktting;  than by resorption (20),
steategies. Diagnosis of fetal sex will also he '

demonstrated that igross anatomical structures of
* povinc fetus can be oh‘.s‘crvcd in utern by iransrectal
i 1 - Vo L

In a similar study!perfy llnncq on Bos i}u!iéz’_:s cows!(79).
the cmbryonic vegiclejivas fiest obsérvable betwefn
days 18 and 20, fetal hehrt heat was detecta hle by diy,
22.6, and [fctal mojvemynts jvere seet by: day 50.7| %
1.0. Growth of the ¢ mhrl)io proper increascd teadily:ull.”

The overall growth fofkhc Bos indigus e bry(ii wi

isia promising
versatile technique to mionitor fetal growth and well-

' being. The results available clearly demoastralc that

" wransrectal ultrasound scanaing is 2 precisc technique for
’ -the determination of age and intrauterine development
- of the bovinc fetus, and has several distinct advantages

"One of the carly reports of visualization of m
female characteristics of bovinc fctuses by real-time

N fullrasound was by Muller and Wittkowski (80). Eighty-
" two cows were studicd between 57 and 120 d gestation

. _using both 3.0 MHz and 5.0 M}z transducers. The
- “scrotal swelling in male and manunary glands in female

. . fetuses were the references for sex determination with an
: accuracy of 94% between days 70 and 120. Kahn (21}
“reported (hat accurate sex determination can be; per-,
formed after day 60 and that the gender ol a male Jeths:

.. In summary, prenatal sex determination is possible in-

L cattle by transrectal real-time ultrasanography (‘J'nd;cr

I~ “boih Tescarch and A conditions. It appears tabe a‘rapid ™

- and retinble-techniyue. Accuriey-ol sex determination By. .
an experienced operator is ncarly 1Q0% between days.60

farmers in deciding whether ar notto retai

cows already carmarked for culling, depending on the sex
‘of the fetus., Sexing of Lwins is also advantageous as i
allows selective termination of anwaated pregrancics,
.such as thosc involving a male and a female fetus,
-which would otherwise bear a freemartin.

1
“Ultrasonography in the diagnosis of ovarian and
,uterine abnormalities

. b L i- : B - .
with a rapid increase;in cowth rate thereatter . -my . . .
day 39, witha rap cyease.in g : Ler. ¢ ulirasonographic appearance of a cystic CLL was first

described by Reeves ¢f al (3). The uscitlness ol ultra-
sonography in diagnosing cystic avarian conditions of
the cow were soon reported by athers (24,25,29.84)
and provided practical diagnostic guidelines for dif-
ferentiating follicular and lutcal cysts. Follicular cysts
revealed large (25-55 mm) noncchogenic areas with
very thin walls. Luteal cysis on the contrary appeared as
noncchogcenic arcas surrounded hy cchogenic tissue of

- varying thickness (2-3 mm). In cystic cows, treated

with gonndolropin-rclcnsing honnane, the wall ol the cyst

increascd.in thickness from 2 mm to O mm over i liwo-

week period (29). Rajamahcndran and Walton (85) and

- peter et al (86) uscd ultrasonography to monttor the
L4

dynamics of follicular cyst formauon {ollowing steroid
administration in dairy cows. Prater ¢f ol (87) described
the usclulness of ultrasound in detecting ovarian
ncoplasia. :

Ulirasonography has also been found to be immensely
uscful in diagnosing uterine pmhuln-__-ic:xl_conditions.
Detiled stidies (17.28) of conunog uterine pathologi-
-cal conditions. such as endometritis, pyometra, mucome-
Ara, and mummificd and maceeated l'ctuses, indicate
that images ol inllammatory conditions of the uterus arc
penerally charncterizad by adistemded umen, fillesk to
varying degrees with puctially cehopcuic “snowy”
patches. In conditions where fetal remnants are pre-
scnt, images allow visualization of the fragments. For
instance, in the macerated fetat condition, the fetal

hones were identifiable as.cchogenic particles.in.the uter-

ine lumen suspended in the fetal Nuids, and the aterine
watls were thickened. In mummilicd totuses, the uterine
fluids were absent and the fetal mummy appcarcd as a
poarty defined cchogenic mass.

Studies have investigated the fate ol the bovine con-
ceptus and CL after cmbryoaic death had been induced
during carly gestation using lutcolytic substances, the
intrautcrine administeation of colchicine, an antimi-
{otic agent, of purc cultures of Acrinomyces pyogenes
(26.,27). Through scquential ultrasound cvaluations,
changes in cmbryonic viability, cervical patencey, uter-
ine Muid valumes, and CL status werc recorded. Both
studics concluded that the CL of pregoancy was main-
tined when cmbryonic death resulted Trom the admin-

contrast, when abortion was induced with a lutcolytic
qgent, the CL regressed within 24 o 77 h. Additionaity,
significant obscrvations were that embryonic loss fol-
lowing lutcolysis was ‘characterized by rapid Joss of
the coneeptus with midimal degeneration, The vlimi-
nation ol the conceptds and its breakdown products

‘were prinrily by expulsion through the cervin rather

“Yheasonography has thus been foumd i be ausctul

¢ clinical tool for monyoring the pespaitse of CYSHEC

P
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ovaries to therapy, studying induced cyst formation,
studying conceptus loss following induced abortions, and
diagnosing several Kinds ol ovirian and uterine patho-
logic:ll conditions.,

D

Ullr.xwund in oocyte .lSpll‘.lllOll and in othu'

applications: :
Rapid developments are taking pl‘xu. in bovine'in vitro
fertilization (IVE) leading to increased success in pro-;
ductiow of TV cmbryos. Bovine IVF lurgely dependsion
“oocytes aspirated from ovarics collected at slaughter,
'lllh(m"h laparotomy and laparoscopy are surg‘cal:
approaches to procure follicular oocytes from the livei i
‘cow. While repeated laparotomy for follicular aspiration :
is not u feasible proposition for obvious reasons (surgical |
trauma. postsureical adhesions, and cthical considera-*
tions), laparoscopic follicular aspiration has been demon-
-strated to be a fcasible and repeatable technique (88), ¢
yiclding an up to §8% rccovery ratc. However, the long.
term etlects of luparoscopy on the reproductive function .
and general heabth of animals subjected to the praccdure ”
are ol serious concern, duc to the invasive nature of the
technigue,

Over the years, alternative mcthods of obtaining lol-
licular vocytes: have been investigated. A technique
lor the aspiration ol bovine oocytes during transvaginal
altenseumd seamming: of ovartes was Tiest described by -
Picterse ef al (33), using a 5.0 Mz scctor transducer,
Buth nosmally cycting and superovulated cows were used
loc transvaginal socyte aspirations, and a 27.4% oocyte
recovery was attiined. Ovaries vl superovulated cows
were Found B be easier o handie and aspirate, while
punctosim sl telhicles was olten dilficult and risky,
with increased chances ol injury to the cow’s rectum or
even e operator’s haad,

fu o tollow up study (89), repe ated Tollicular aspira-
tion was performcd on 21 cows up to theee times during
cach estrous cyvele, at approximately six-day intervals
over u three- nmmh px_riod On cvery occasion, ali fol-
licles more than 3 mum in size were punctured and aspi-

rated. The mean total .number of follicles punctured
per eycle was 12,6 = (0.3, with the maximum number of
lollicles for puncture being available on day 3 or 4.
The overall vocyte recovery rate was 55%, demon-
strating substitial improvement in the cfficicncy. The
IVE rue of Ttriinsvaginally collected -oocytes was: sig--
nilicuntly higher than that of oocytes aspirated [rom
ovaries obtained at sfaughter. The repeated interventions
had no apparent deteterious effect on the estrous cycles
ol the animals studied (90). The findings indicated that
transvaginal. ultrasound-guided, follicular aspiration
is less traumasic and less invasive than lapacoscopy,
and that it is passibic to repeat the peocedure without loi-
licular stimulation and without alfecting the cyclicity of
the animal. Repeated oocyte collections foe IVF from the
same vow was possible over several moaths, and more
than 30 transferable embryos per ¢ow could be pro--
duced in one vear. These lindings were Turther sub-
stantiated (971 ) by demonstratiog that without any hor-
_LnUnaiire 0ocytes cullected "

l\Ul\\Hl"l ally from cows during sornul estrous k‘\'LlL\
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vi .&hlq. cibeyos, This report pmp(m.d the transvaginal,

an be used suceessiully Tor i vitro production-ol- -'gi.m(k stnee digital patpation hassevere limitations..

51 N =

ultrasound- z,uulu.! f()”lCllldl‘ aspiration (ct.l\mquc in".
combination with [VF as. an altractive and potential_
.\llcrn.mv«. to wpgrovul.lllon for bovinc cmbryo )
pmduulon. PR .
l\pdrl from oocyte aspiration, -lhc lf.msvaglnal
ul(msound guided, puncture technique may also be
mclul for several othee applications: for example, aspi-
ration ol fetal Muids for sex determination, biochemical
.malysns and hormonal cstimation; sumpling of utcrine
conlents for. dm;,nomu. purposes; subsampling of-fol-
llcul.xr {luid and (Tuid in the central cavity of CL; injec-
txon orsubst.mcus into the ovarics, follicles, uterus, et
ccfera; and pq..rh.lps even sclective climination of cmbryos
dunng the;carly 'stage of unwanted (win pregnancics.
Su’ccessful collcction of bovine (etal fluid through a
transvaginal, ultrasound-guided, puncturc techaique,

" has-already been reported (9") The carlicst successful

.1spxrauon ‘of amniotic fluid was on day 44 of prcﬂ-f
nancy. Evcn though this study demoanstrated the possi- -
bility of repeated:sampling ol amniotic and allantoic flu--
ids up to live times at weekly intervals, the risk of
mlmutcrmc fetal death increased with repeated punclurcs.

. The uqcfulnuﬁ ol real-time ullra<on()g.rlphy in Al

. lr.umnb has bv..n.n reported (34). Ultrasound was used (o

cvaluate the efficicncy of Al trainces in depositing
scimen at the desired site by using a brass bead -and
string attached to the Al sheath, which was deposited at
lh-. site of Al The location of the bead was immediatcly -
LUAllhrlllLd by ultrasound scanning. This method of
trsiining is reportedly quick, casy, and clfective.
Ultrasonogeaphy in nulde repeaduction -
Ihiceding sounduess assessments ol dairy bulls are cur-
rently based on semen parncters, scrotal circumficrence,

and testicular paipation. Specialized examination pro- -

cedures, such as testicular biopsy, theratography, or
tonometry, may involve risks to the reproductive poten-
tial of the bulls. Because of this, there has been interest
in the application of ultrasonography to asscss the nog-
mal anatonmical appearance of bull testes (30) and acces-
sory scx glands (32). Studics (93.94) have also investi- .
gated the possible correlation betweea ultrasonically ~

" determined lesticular parameters and breeding soundness

score parameters. The testicular diameter measured .
accurately by ultrasound corrclated well with testicular

-circumicrence, weight, and votume (94). However, a rou-

linc testicular ultrasound cxamination coniributes no sig-

nificant additional information that couid be of value in |
breeding sounducss cvaluations (93). Sidibe eral (31) 7
also found ultrasonography not useful for the objec-
tive cvaluation of artificially induced testicular degen-
cration in the bull. Since ul(r.lsound waves have no
adverse clfects on testicular dcvclopmcn( sperm pro-
duction, .md s«.mc.n quality (95) scope for increased
.lp["llCJ(!(Hl ol ul(rlsunogmphv in malc reproduction

" St remains] IDLSPHL the dl\L()Uf.l"l e results obtained

('H 93) u.:xl-(um. ullmsono"r.xphy may have signifi-
(..m( Jd v‘m(.wu. dver other u.ghmqm,v..s in the dizgnosis
ol sm.ul.h,amlfqudulvm.ll abnormalitics. The most
f)rl) wising! .xpp(lc.umn hhwuvtr \1.1.111\ 0 be in the

(h.l"l
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In less than a dedade.the quantum of new; information

generated through the use of diagnostic ultrasound in the
_ ficld of bovine reproductioniis enornfous! '

N

oav—nn s

c ad‘vé‘li ol

ultrasound tcchnolpg'f, with-the injportant cai}ab}ili}yﬁ

tundérstanding of I

of followiny the cquintial growth :‘f\d }(c rise ?ﬂu\"\-ﬂ
" cles has improveg Oufjt T
sis and CL dyndmics duding difféeed
states. This has conﬁibul!'c'd ri:hl)!{'g(o'.r\y:)rds a' bettery
understanding of|the ' [ repri
“duction as a wh le.
safety (96) and casc 9( opc
potential for
nology has been in vogue for over

‘llicd"o'gE:ﬁp-gg

reproductiye!
PrE A
i;'omp‘l‘cx subject of ahimal ré:‘p'r'_o-"'
‘he reputatio oft| trasound for.
ration onlyistrengthens its’
future applicaiions. Evén though the tech-’
1 10 yr,.no study has so_

fac systematically analyzed the cost-effectiveness of .

ultrasonography in routine

herd management. Will the :

. routine use of ultrasound improve the economic per-

_ formance of such herds? As of today,
answer 10 this question.
these lines was conducted

A preliminacy evaluation along
in the authors’ laboratory

~(97), where ultrasound imaging is being used for'routine’

.. check-up of all cows (herd size
- between 30 and 40 d postpartum (0

= 40 milch animals).
evaluate theit repro-

" ductive status. Based on the findings, appropriale man-
agemental measures are 1aken immediately. This pro-
cedure helps in early detection of silent estrus, anestrus,
and cystic ovarian conditions, and has proved useful in
reducing days to first service, days open,-and calving’
intecval. It secms apparent that continuing the practice

. will further help in improving the efficiency ‘ofithe

*. herd. It would be worth taking

'.’..".-: large herds, so that critical evaluations could be madc of
: " the ecanomic henefits that ultrasound promises o ofter. .

* * . The leasibility of transcervical,

ultrasound-guided,

~“intrafaliopian placement of gamecies, zygoles and
: ' embryos has been demoastrated in human reproduc-
tion (98). Such novel approaches may have practical

- valuc in bovinc reproduction as well. Pacticutarly in the
4= - =traasfer of valuablerin vitro

_recipient fatlopian tube (o overcome in vitro develtop-

mental blocks, thereby increasing the chances of suc-
.- cessful implantation. : Tl ' ’
. There is wide scope

for the use of ultrasound us a tool |

“(o increase our understanding of bovine reproduction and -

: I to manipulate

the reproductive processes Lo maximize the

" reproductive efficiency of this specics. We arc confident -

- that this modern technology will sooa be a popular tool ;
for early pregnancy diagnosis. prenatal sexing., andithe

... reproductive heaith management ol cattic. ‘v
. . v ! i o : H
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1. ¢ — Some infected cats will die from FeLV ihfcc(ion'
however, many more will recover and bc"mm.

immune, ;
¢ — Quelques chats infectés par le FLL.V mourron('
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immunisés. : . ' ; :
2 c— Hypu(mnc cnemas should not he .xdnnm\tcru 0
cats or smalt dogs. especiaily if the animal is
obstipated. H
administedés aux chats ou & de petits chiens;
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ULTRASONOGRAFIA DEL APARATO REPRODUCTOR DE LA \ /2
| ~ VACA VACIA

La ultrasoriograﬁa (US) en los bovinos ha ganado popularidad en los

{Jtimos afios, ya que se ha convertido en una herramienta de diagnéstico

para el médico veterinario, asi como también en una herramienta
importante en procesosinvestigativos que involucran el aparato
reproductor del bovino. ‘

A continuacion se citaran algunas de las aplicaciones mas comunes del
ultrasonido en la vaca vacia:

1. ACTIVIDAD OVARICA

Dentro de las aplicaciones del ultrasonido, la actividad ovérica es
tal vez la mas estudiada en el bovino. Un adecuado examen del ovario
por ultrasonido requiere de habilidad por parte del examinador para
ubicarlos en la cavidad pelviana. Igualmente, se hace necesario que el
ovario se pueda manipular manualmente con suficiente destreza, con el
fin de lograr varias imagenes ecograficas y asi detectar las diferentes
estructuras presentes en el mismo. Es importante anotar, que el ovario
debe entrar en estrecho contacto con el transductor para asi lograr buenas
imagenes y poder discernir la mayor cantidad de estructuras presentes en
élL

En la pantalla del ecografo, los foliculos se caracterizan por ser estructuras
relativamente circulares, menores de 2.5 cm, que contienen una cavidad
anecogénica rodeada de una pared ecogénica delgada. Se debe tener en
cuenta que una sola toma del ovario no permite dar una diagnostico
definitivo sobre que estructura (folicular o luteal) se halla dominando en el
momento del exdmen y obviamente, es importante evaluar detalladamente
ambos ovarios. :

a. DINAMICA FOLICULAR: El estudio ecografico sobre la dindmica

folicular ha permitido determinar que dicha dinamica es diferente en
estados como prepubertad, pubertad, ciclo estral y posparto. A través del
ecografo se logrd gue los estudios, que antes eran postportem, se

g o e - ‘
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realizaran “in vivo”, permitiendo de esta manera ver los diferentes
estadios de desarrollo de los foliculos. De esta manera se logra identificar
que el bovino presenta de dos a tres ondas de desarrollo folicular, la
tltima de las cuales culmina con la ovulacion del ultimo foliculo
dominante. : S

Los diversos estudios muestran que las ondas foliculares se presentan
desde los dos meses de edad. Igualmente, se ha demostrado a traves del
ecografo que cada onda folicular tiene una duracion de alrededor de 11-12
dias y que los foliculos involucrados en cada onda presentan una etapa de
reclutamiento, seguida de una seleccién de un foliculo que se tornara ’
dominante y que ocasionara atresia (regresion) del resto de foliculos.

En cada onda, el foliculo dominante muestra una etapa de crecimiento que-
dura de 5-6 dias, después de lo cual presentan una fase estatica que tiene
una duracién de 4-5 dias. Si este foliculo no se torna eni ovulatorio, hacia
el dia 11 del ciclo sufriré atresia. ‘ ’

Experimentos como el de Purwantara et al. (1992) ilustran lo
anteriormente descrito (Tabla 1). - -

TABLA 1. Seguimiento ecdgrziﬁco de la cantidad de foliculos presentes y
del diametro del foliculo dominante y del cuerpo luteo, en los primeros
siete dias del ciclo estral (Purwantara et al., 1992).

Dia Cantidad (No.) Diametro (mm)
FPeq FMed FDom FDom CL

0 23.9 1.1 0.2 4.3 94

1 22.9 3.5 0 5.4 10.6
2 20.7 3.7 0 7.6 13.7
3 21.3 3.8 0.3 9.1 16.7
4 20.5 2.7 0.9 11.1 19.1
5 20.3 1.6 0.9 12.0 209
6 19.3 0.9 1.1 131 232
7 20.7 0.5 0.8 14.0 21.9

En este estudio se puede observar la gran cantidad de foliculos pequeiios
que inician su desarrollo en la primera onda folicular. Sin embargo, se
puede observar que este numero disminuye notoriamente cuando el
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tamatio folicular aumenta hasta llegar a ser un solo foliculo que se
considera como foliculo dominante y que ha ocasionado que la gran
mayoria de los foliculos sufrd atresia.

Una de las preguntas que se genera a partir de este tipo de estudios es;
¢Cudl es la capacidad del ecégrafo para detectar todos los foliculos en
crecimiento?. Es indudable que un transductor de mayor frecuencia (7.5
MHz) permitiria una mejor deteccion de foliculos pequetios. Sin embargo,
el transductor de 5 MHz, que es el que coménmente se usa en
reproduccién bovina, presenta cierta confiabilidad como se describe en la
tabla No. 2. h

TABLA 2. Correlacién entre la deteccion de foliculos por ultrasonografia -
Y por ovarios de vacas sacrificadas (Kamimura et al., 1993).

Us MATADERO r
24mm - 148 163 0.57
5-9 mm 4.0 3.8 0.43
10-14 mm 1.0 10 0.71
> 15 mm 1.3 1.0 : -0.85
F. Ov. 16.8 16.3 © 095

Esta tabla nos muestra que a medida que aumenta el tamaiio folicular la
sensibilidad del ecografo aumenta, hasta tal punto que es muy facil
determinar la presencia y el niimero de foliculos dominantes en un
momento dado del ciclo. Igualmente, los datos nos sirven para mencionar
que en general, el instrumentador del ecégrafo puede detectar foliculos
con tamafios superiores a 2 mm y a partir de estos foliculos pequefios, se
puede realizar el seguimiento de crecimiento, atresia y seleccion del
foliculo dominante,

La ultima etapa del desarrollo folicular culmina con la ovulacién. Esta es S,
sin duda algunguna de las aplicaciones practicas del US en la
reproduccion bovina. Al realizar un seguimiento de la tiltima onda
folicular, el foliculo dominante se podra seguir hasta que alcance su
méximo tamafio. Cuando esto ocurre, el foliculo empezara su proceso
ovulatorio; dicho proceso se puede identificar a través del ultrasonido, ya
que el foliculo que originalmente era redondeado por la gran cantidad de
fluido acumulado en su interior, empieza a perder forma. Adicionalmente,

i



el poco fluido folicular presenté en este momento, empieza a tornarse
ecogenico y la;pared folicular finalmente se colapsa. .

Es indiscutible que este tipo de seguimientos cobra mayor importancia a
nivel de investigacion en fisiologia reproductiva. Sin embargo, mas
adelante se discutira las aplicaciones précticsas que este tipo de estudios
gerlera. Adicionalmente, este comentario me sirve para destacar, que sin
xn adlecuado conocimiento de la fisiologia, en este caso folicular; seria

( | practicamente imposible evaluar el ovario, ni seria posible determinar su
‘estadlo fisiolégico o patologico para posterlormente tomar alguna
conducta propedéutica.

te eq,(:_a.\-»‘

b. CUERPO LUTEO (CL): sobre esta estuctura se evalda la formacwn
desarrollo, duracién y su posterior dimisién por accion de la
prostaglandina. '

(‘C/\

El1 CL se caractenza a la ecografia por ser una estructura ovalada y -
ecogénica de tipo transitorio (12 dias). L8s profesionales que manejan la
reproduccién bovina saben que el diagndstico del cuerpo liteo es -
impré€indible para detectar ciertas patologias y para conducir ciertas
terapias hormonales. Desafortunadamente, la certeza de dicho diagnostico
no es del 100 por ciento y el ecografo indiscutiblemente seria una
herramienta util como diagndstico confirmativo (tabla 3).

TABLA 3. Valoreé predictivos de deteccion del cuerpo lﬁteovpoi' |
palpacion y por ultrasonografia (Gutiérrez et al., 1996).

Palpacién rectal | Ultrasonido
Verdaderos +  18.1% 87.5% 26.5% 92.4%
- 69.4% 65.9%
Falsos +  8.6% 11.4% 5.3% 7.6%
- 3.8% 2.3%
Sensibilidad . 82.5% 91.6%

Especificidad 4 88.9% 92.7%
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Vale la pena anotar que este estudio se realiz6 por profesionales con
amplia experiencia en palpacion rectal, lo cual explica el alto porcentaje
de certeza, a través de esta técnica. Adicionalmente, cabe preguntarse cual
seria el porcentaje de deteccion de CL en animales cebuinos)donde se
sabe que en un gran porcentaje. desarrollan CL internos quedificultan su
diagnéstico. Con estos preceptos, se podria decir que el ecdgrafo podria
mejorar notoriamente la presicion del diagndstico en este tipo de animales
¥y que es un instrumento que ayudaria mucho mas a aquellos profesionales
con poca experiencia en palpacién rectal.

Con respecto al seguimiento de la formacidn, desarrollo y regresion del
cuerpo luteo, la ecografia ha sido mas utilizada en investigacion que a
nivel pragmatico. Este tipo de estudios implica un seguimiento diario de
las estructuras ovaricas para lograr mediciones y determinar cuando el
cuerpo liteo termina su desarrollo y cuando inicia su regresion. Como se
observo en la tabla 1, el desarrollo del CL dura alrededor de cinco dias
donde alcanza su maximo diametro. Igualmente, otros estudios han
mostrado que el proceso de luteolisis, que dura alrededor de 72 horas
ocasiona una regresion del CL a una tasa de 1.2 cm/dia

La deteccion del cuerpo luteo posterior a la ovulacion tal vez seria una de
las aplicaciones practicas del ultrasonido. Segin Kastelic et al. (1988), el
CL se detecta desde el dia 1 de la ovulacién con un 73% de certeza. Sin
embargo Pieterse et al. (1990), sugiere que la certeza es de 33% en los
dias 1-4 del ciclo estral teniendo en cuenta el dia cero como el dia de la
ovulacién. Las diferencias dependen claramente de qué tan periddico se
realice el seguimiento. Si se realizan ecografias diarias desde antes de la
ovulacidn es posible detectar el sitio del foliculo ovulatorio que serd
reemplazado por el CL y de esta manera lograr observar el desarrollo
progresivo del CL. Por el contrario, si no se detecté el foliculo ovulatorio
sera muy dificil detectar el sitio donde iniciara el crecimiento del CL
hasta que no halla tomado una forma clara de CL.

haya
Un hallazgo interesante a nivel de matadero y ahora a nivel del animal
vivo es, el de la presencia de CL con cavidad (llamados también CL
quisticos). Con el ecografo es posible determinar que este tipo de
estructuras son formadas después de la ovulacion y que no afectan para
nada la ciclicidad, ni la fertilidad de la vaca. Vale la pena anotar que son
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. estructuras que se deben diferenciar de los quistes ovaricos patolégicos,

los cuales si se consideran que afectan ciclicidad y fertilidad.
c. PATOLOGIAS OVARICAS: dentro de las patologias ovéricas, el
diagnéstico de la enfermedad quistica ovéarica (COD) es tal vez lade
mayor implicaciones précticas. Los quistes ovaricos son estructuras
anovulatorias, con un tamafio > 2.5 cm de didmetro y que se han
diferenciado de acuerdo a su capacidad de producir progesterona en dos
tipos, los quistes foliculares (QF) y los quistes luteales (QL). Dicha
capacidad de producir progesterona va ligada directamente al grosor de la
pared del quiste (tejido luteal) lo cual ha permitido que se realice
diagnéstico diferencial a través de la palpacion rectal y de la
ultrasonografia (Tabla 4).

TABLA 4. Caracterizacién ultrasonografica de quistes foliculares (QF) ¥
quistes luteales (QL). | .

QUISTES FOLICULARES QUISTES LUTEALES

Diametro > 2.5 cm : Igual
Contenido anecogénico Cavidad anecogénica de
menor tamafio, con “nieve”
" Pared delgada - : Anillo anecogénico de
o variable grosor |
75.0% precision por US 92.6% de precision por US

Al igual de lo mencionado anteriormente con relacion al diagnéstico del

CL por palpacién rectal, en los quistes se da una situacion similar.
Aunque no tengo informacion relacionada con la precision del diagndstico
por palpacion rectal, es posible asegurar que esta seria menor a la del
diagnostico ecografico.

En la tabla 5 se puede observar que la precision del diagnostico para QL
es mayor que para el QF. Las razones son sencillas. El quiste folicular es
una estructura con pared delgada mientras que el quiste luteal es una
estructura con pared gruesa. La pregunta es, ;Cudl es el limite del grosor
de la pared folicular para diferenciarla entre un quiste folicular y uno
luteal? Esta pregunta no es facil de responder y la manera mas exacta de
diferenciarla es obviamente una medicién de niveles de progesterona. Sin
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embargo, los niveles de progesterona no estan claramente relacionados
con el grosor de la pared del quiste ( tablas 5 y 6).

TABLA 5. Evaluacién del diagnostico y tratamiento de quistes luteales
con Ultrasonido y Prostaglandina F2alfa respectivamente (Jeffcoate y
Aycliffe, 1995).

Diéametro P4 Relacién Dias al
cm - ng/ml pared/cavidad estro
3.5 4.5 2713 4
33 >10 3.012.0 4
33 8.1 3.4/2.8 3
3.6 4.9 3.52.4 3

Sensibilidad 92.6%

TABLA 6. Diagnéstico de quistes fohculares por mveles de progesterona
(Jeffcoate y Aychffe 1995). :

Diametro cm e P4
5.0 , 0.5
3.0 - 0.2
36 - 1.4

29 ’ 2.5

Sensibilidad = 75.0%

- Es importante a notar, con base en los resultados de las tablas anteriores,

géerel tamario del quiste no tiene relacién directa con su capacidad de
producir progesterona. Igualmente, la tabla 5 nos muestra una medicion
que es factible realizar para quistes luteales mas no para foliculares. Dicha
medicion es la relacién didmetro total/diametro de la cavidad que nos
mndicaria el grosor de la pared del quiste y nos permitiria de alguna forma
encausar nuestro diagndstico. Desafortunadamente, no existe suficiente
informacidn para estandarizar este tipo de medidas y lograr asi determinar
con certeza cual es un QL y cual es un QF. A pesar de esto, se considera
que si el grosor de la pared folicular es superior a 2 mm, es posible
clasificar a este quiste dentro del grupo luteal (Kahn y Leidl, 1989).




2. EVALUACION ECOGRAFICA DEL UTERO VACIO

El diagnéstico ultrasonografico permite evaluar los cambios morfoldgicos
del utero durante el ciclo estral (estro y diestro), durante la involucién
uterina posparto asi como también nos permite detectar estados
patoldgicos del mismo.

A la ecografia, se pueden diferenciar claramente estructuras como vagina,
cuello y cuernos uterinos, (figura ?). Es importante recalcar nuevamente,
]a necesidad de que el operario del ecografo maneje adecuadamente la
palpacion rectal y la identificacion de estas estructuras, pues de otra
manera sera muy dificil identificarlas a través del US.

Para el examen del Gtero, el transductor se debe colocar dorsal a las
estructuras. Inicialmente, se realiza examen de la vagina, seguido de
cuello, cuerpo y cuernos uterinos. La vagina, cuello y cuerpo uterinos se
veran en el monitor con corte de tipo longitudinal debido a que el
transductor se halla ‘colocado en esta forma. Por el contrario, el cuerno
uterino dependiendo de la posicién del transductor, presentara cortes de
tipo circular (posicion transversal) o longitudinal (posicion longitudinal).
En el examen del ttero es importante minimizar al méaximo la distancia
entre el transductor y las estructuras. Esto requiere de cierta presion
realizada con el transductor teniendo cuidado de no lesionar el recto.

La vagina se observa como una estructura ecogénica que no debe
presentar contenido durante la etapa de diestro. En el caso de estro, dichas
paredes vaginales se observan distendidas por un fluido ecogénico que
corresponde al moco cervico-uterino. Las tumoraciones y abscesos
vaginales se observarian como estructuras ecogénicas antes del cuello. La
neumovagina se identificara como una falta de transmision de imagen en
el monitor debido a la presencia de gas. La urovagina, en general
coincidira con actimuio de abundante fluido anecogénico que puede
presentar grados variables de ecogenicidad dependiendo de la presencia o
no de vaginitis.

El cuello es la estructura mas ecogénica del tracto reproductivo. En el
estro, al igual que en la vagina, se puede detectar acimulo de fluido
anecogénico en la parte central del cuello, correspondiente al moco
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cervico-uterino y las tumoraciones y abcesos se veran similares a los
descritos para vagina.

El cuerpo y cuernos uterinos son las estructuras que requieren de mayor
atencion a la ultrasonografia. Los cambios fisiologicos se evalian con
base en pardmetros tales como ecogenicidad, vascularizacién y edema de
la pared y acimulo de fluidos en el interior. La ecogenicidad de la pared
aumenta en los animales en estro debido a la contraccién de las paredes
uterinas. La vascularizacion y edema se caracterizan como zonas
anecogénicas dentro de la pared uterina, y son tipicas de fases donde
predominan los estrogenos

El oviducto es una estructura que normalmente es dificil detectar en
estados fisiologicos; sin embargo, cuando presenta patologias se detectan
acumulo de fluido de tipo anecogénico que indican que hay una alteracién
en la evacuacion permitiendo el diagnéstico de obstruccion de oviducto.
Los abscesos u otras tumoraciones (tuberculosis, linfosarcomas) se
detectan como estructuras ecogénicas que también pueden llevar al
acumulo de fluidos alrededor de la tumoracion.”

La involucién uterina posparto también ha sido evaluada por US y
permite al clinico detectar si ésta se esta llevando a cabo normalmente o
por el contrario presenta patologia. En general se busca evaluar el grosor y
la ecogenicidad de la pared asi como la ecogenicidad del contenido
(loquios). A nivel investigativo, se pueden seguir los cambios ya
mencionados durante el proceso de involucion (Tabla 8).

TABLA 8. Grosor de la pared uterina (cm) durante las primeras ocho
semanas de un posparto normal (Kamimura, 1993).

Semanas posparto 1 2 4 6 8
Area del endometrio .12 0.92 0.77  0.70 0.70

Antes de los 15 dias posparto el ttero se ve ligeramente anecogénico
debido al edema presente en la pared y se detectan los loquios también
anecogénicos con puntos ecogénicos reflejando el material
celular(apariencia de nieve). Hacia el dia 18 posparto el grosor del ttero
disminuye y la pared aumenta en ecogenicidad. Los loquios siguen



presentes en menor cantidad y si el proceso es normal, en este momento
deben ser generalmente anecogénicos.

A nivel pragmatico, es tal vez mas importante evaluar la ecogemc1dad del
contenido y de la pared para detectar endometritis ya que una sola
medicion de grosor no genera informacién diagnostica (deberia ser. -
seriada).

La endometritis es una patologia frecuente en las vacas posparto. Los
diversos sistemas diagnostico incluyen palpacién rectal, vaginoscopia,
historia de repeticion de calores, biopsia uterina, citologias y cultivos de
fluidos uterinos. Cuando la endometritis es severa, hasta la sola palpacion
rectal permite el diagnostico. Sin embargo, en muchas ocasiones ni

siquiera la vaginoscopia nos permite su identificacion, lo cual resalta que

no todas las endometritis se identifican por la presencia de fluidos
(vaginoscopia) o por el grosor y contenido del ttero (palpacion). Es
indiscutible que lo importante en el diagnostico de esta patologia, es que
se realice lo mas rapido posible para retornar a la vaca a servicio.

Para diagnosticar endometritis por US, 'sé debe evaluar el grosor de la
pared uterina y por la deteccion de fluidos en el lumen uterino cuya grado

de ecogenicidad indica la mayor o menor presencia de material purulento. -

El fluido uterino se detectara como material anecogénico correspondiente
a grados variables de cantidad de moco uterino, entremezclado con
material ecogénico que corresponde al material purulento. ' Como es bien
sabido, a mayor presencia de material purulento (mayor grado de
ecogenicidad) la endometritis es mas severa. Igualmente, a medida que se
involucra la pared uterina (metritis), la misma se torna mas ecogénica y a
veces se hace dificil diferenciar el fluido de la pared. Una estrategia que
ayuda a diferenciar un poco estas dos estructuras, es que por US se puede
detectar el movimiento de los fluidos.

3. APLICACIONES DEL ULTRASONIDO EN PROPEDEUTICA

El utrasonido se ha utilizado para hacer seguimientos de tratamientos tales
como la sincronizacion del ciclo estral, tratamientos de quistes ovaricos y
tratamientos de superovulacion.

a. Tratamientos para la enfermedad quistica ovdrica: con respecto a
estos tratamientos, Jeffcoate y Ayliffe (1995) reportan que tratamientos




realizados con GnRH para tratar QF, incrementan el grosor de la pared del
quiste en 2-6mm en un transcurso de 14 dias post tratamiento. Esta
aplicacién es intéresante ya que muchas veces €s dificil determinar si el
tratamiento ha logrado luteinizar el quiste folicular para lograr ser tratado
como uno de tipo luteal o si por el contrario el QF persiste. Es indiscutible
que este tipo de diferenciacion logra disminuir errores en el tratamiento y
por ende disminuir costos al productor:

b. Tratamientos con progestigenos para sincronizacién: En los
{ltimos afios, los profesionales han incrementado la utilizacion de los
progestagenos en la induccién de un celo de referencia para transplante de
embriones asi como en la induccién de celo en vacas en anestro. Esto €s
sin duda debido a que el efecto sincronizador es mas eficiente que el de
las prostaglandinas. Sin embargo, es bien sabido que la fertilidad del celo
inducido con progesterona (P4) no es adecuada. -

Los estudios realizados, con US, en este campo muestran que la P4 sola,
sin estrogenos, ocasiona que el foliculo dominante se retenga por todoel
tratamiento y que cuando la P4 es retirada, esté mismo foliculo ovula,
liberando un oocito de poca capacidad de desarrollo. Por el contrario, el
tratamiento conjunto de estrégenos y P4 ocasiona atresia del foliculo
dominante y reiniciacién de una nueva onda folicular con posterior
ovulacion de un foliculo de calidad superior (Sawyer et al., 1995).

Los progestagenos también se han utilizado a la par con el tratamiento
superovulatorio. En estos casos, varios estudios han concluido que el dia
que se inicia el tratamiento con progestagenos €s critico para obtener una
respuesta superovulatoria adecuada. Un ejemplo de lo mencionado, es el
trabajo de Sawyer et al. (1995). En dicho trabajo se demuestra que iniciar
el tratamiento con PRID al dia 7 posterior al celo es mas benéfico que al
dia 14. Se observa que el tamafio del segundo foliculo dominante es
menor, lo cual permite que haya un menor efecto negativo sobre los otros
foliculos en desarrollo. Igualmente, dicho efecto se ve en el tamaiio de los
foliculos al momento del estro, donde se observa que los foliculos
estimulados son mas homogéneos y de un mayor tamafio. Estos efectos
benéficos se ven reflejados en el nimero de embriones viables al
momento de la colecta (Tabla 9).




TABLA 9. Efecto del PRID (dispbsitivo intravaginal liberador de P4) en
dos diferentes dias del ciclo estral sobre la respuesta superovulatoria de la
eCG (gonadotropina coriénica equina) (Sawyer et al., 1995).

PRID7 PRID 14
Duraci6n primera 7d - 6d
Tamafio segundo FD 7.1 mm 9.6mm
X Tamaiio fplicular al estro 10.0mm - 8. 7mm
# embriones viables: 42/51 .- .19/52.

Desarrollo folicular = Uniforme Desigual

4. EL, ULTRASONIDO EN LA BIOTECNOLOGIA DE LA
REPRODUCCION ' : :

El profesional que se dedica a realizar transplante de embriones, sin duda
encontrara multiples razones para justificar la adquisicion del eco grafo.
Ya vimos lo critico que puede ser el inicio del tratamiento sincronizador ...
asi como el superovulatorio. Vimos que la presencia de un foliculo '
dominante puede disminuir la respuesta superovulatoria y por ende el -
ultrasonido permitira en un momento dado detener el inicio de tratamiento-
si se detecta un foliculo dominante. Igualmente, el US permitiré evaluar la
respuesta superovulatoria al momento del estro, detectar quistes
anovulatorios y establecer la relacion entre éstos y la cantidad de cuerpos
luteos, para asi determinar si se realiza o no el lavado para la obtencidn de
embriones.

Es importante tener en cuenta que el US permitira evaluar la cantidad de
foliculos superovulados y posteriormente la cantidad de CL de una
manera mas precisa que la palpacion rectal, pero de ninguna manera se
puede decir que es exacto en este tipo de diagndstico y que el margen de
error es mayor o menor dependiendo de la destreza del operador. ie. es
posible que inicialmente el usuario del ecégrafo tenga mas experiencia
para diagnosticar CL por palpacion rectal que por US.

Las receptoras para transplante de embriones, juegan un papel critico en
el éxito del mismo, particularmente en cuanto a sincronizacion con la
donadora se refiere. Esta sincronizacion implica ademds que la receptora

)
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presente un adecuado CL el dia de la transferencia. En estos casos, no
siempre la donadora, particularmente si es media sangre con cebu, permite
la adecuada deteccion del CL (CL internos). EL ultrasonido vuelve a jugar
una papel critico en estos casos, ademas de su utilizacion para el
diagnostico de prefiez hacia el dia 21 posterior al transplante -

Una de las ultimas aplicaciones del US en la biotecnologia de la
reproduccion, es la obtencion de oocitos por aspirado folicular con la
ayuda del ecografo por via trasvaginal. A pesar de que este tipo de
tecnologias no estd ampliamente difundida actualmente, es sin duda una
alternativa de obtencién de-embriones por técnicas in vitro,
particularmente para el caso de vacas que por alguna razén no
superovulan adecuadamente o no producen embriones por patologias de
oviducto.

" La aspiracion folicular se ha utilizado en vacas ciclantes donde se realizan
aspiraciones de foliculos de mas de 3 mm. El experimento de Pieterse et
al., 1991 nos ilustra las posibilidades de esta nueva tecnologia (Tabla 10).

TABLA 10. Obtencion de oocitos por aspiracion transvaginal guiada por
ultrasonido (Pieterse et al., 1991). ‘

Numero de vacas 21 \
Tamario de foliculos puncionados > 3mm )
Frecuencia 3 veces por semana
Duracién del experimento Tres meses
Total de punciones 541
# Foliculos puncionados por ciclo  12.6+0.3
Tasa de recuperacion de oocitos 55%
Embriones transferibles 18
Duracién de ciclo estral 22.2
Dias % recuperacién
de la puncién
3-4 59%
9-10 55%

15-16 4%
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. Se observa que la puncion de foliculos provenientes de la primera onda
folicular da un mayor porcentaje de recuperacion de oocitos que los de las
ondas subsecuentes. Igualmente, se observa que la duracion del ciclo
estral no se afecta y que segin el reporte, la formacion de adherencias fue
nula aunque no se reporta la fertilidad de las vacas posterior al - -

- procedimiento. : '

Es indudable que estos trabajos son de tipo experimental y que se generan
preguntas tales como que posibilidad existe de generar adherencias y qué
efectos detrimentales tiene sobre la fertilidad de la vaca. Obviamente que
cuando estos trabajos se realicen sobre vacas infértiles dichas preguntas
no tendrian mayor importancia, pero para el caso de realizarlos en vacas
fértiles si la tiene. - '
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