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Postpartum Ovarian Activity in Zebu (Bos indicus) 
Cows in the Humid Tropics 

By R. E. Toribio1, J. R. Molina2, M. Forsberg'l, H. Kindahl4 and L.-E. Edqvist3 

1Posgrado Regional en Ciencias Veterinarias Tropicales (PCVET), 2Universidad Nacional, Heredia, Costa 
Rica, Facultad de Agronomia, Universidad de Costa Rica, San Jose, Costa Rica, and 3Departments of Clinical 
Chemistry, and 40bstetrics and Gynaecology, Faculty of Veterinary Medicine, Swedish University of Agricul
tural Sciences. 

Toribio, R. E., J. R. MoHna, M. Forsberg, H. Kindahl and L.-E. Edqvist: Effects of calf 
removal at parturition on postpartum ovarian activity in zebu (Bos indicus) cows in the 
humid tropics. Acta vet. scand.1995, 36, 343-352. - To assess endocrine and morpholog
ical responses of ovaries to total weaning at parturition, 6 Zebu (Bos indicus) cows 5 
years or older were investigated. Following parturition, blood samples were collected 
daily during the first month and twice weekly thereafter until day 60 to determine con
centrations of progesterone (P 4) and prostaglandin F za metabolite. 
It took between 25 to 32 days to complete uterine involution.The prostaglandin metab
olite remained elevated for a mean period of 14.2 days (range, 4-21) postpartum. Five 
of the animals resumed cyclicity with a short estrous cycle starting between days 7 to 34 
and lasting between 7 and 14 days. No estrous behavior was recorded prior to the short 
estrous cycles, but subsequent normal-length estrous cycles were all preceded by signs 
of estrus. In the 1 animal that resumed cyclicity with an estrous cycle of normal length 
on day 37 (length 20 days), the cycle was preceded by estrous behavior. 
Progesterone concentrations reached a mean maximum of 4.8 nmol liter·1 during the 
short estrous cycles, and prostaglandin metabolite concentrations peaked while P 4 

concentrations were decreasing. P4 concentrations reached a mean maximum of 12.2 
nmol liter·1 during the estrous cycles of normal length. The interval from parturition to 
the first estrous cycle of normal length varied between 16 and 48 days, and the length 
of the cycle was 18 to 22 days. 
Starting 2 days postpartum, ovaries from 5 of the cows were scanned by ultrasonogra
phy every second day until day 30 postpartum. Medium-sized follicles were detected 
between days 4 to 7 postpartum in 4 of the scanned cows that later had short estrous cy
cles. The time between parturition and the appearance of the first dominant follicle was 
7.6 days (range 6-10 days). The interval between parturition and the appearance of the 
first ovulatory-sized follicle was 10.2 days (range 8-13 days). In 3 of the scanned cows 
this ovulatory-sized follicle ovulated. 
We conclude that cyclic ovarian activity in Zebu cows can start early in the postpartum 
period in the absence of offspring, and that short luteal phases, not preceded by estrous 
behavior, may play an important role in establishing normal postpartum ovarian activ
ity. 
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Introduction 

The long interval from parturition to the re

sumption of ovarian activity is a major obsta

cle to the improvement of reproductive effi

ciency, and thus to enhanced productivity, in 

Zebu cows reared under tropical conditions 

(Casida 1971, Short et al. 1990, Williams 1990). 

Factors known to delay the postpartum re

sumption of ovarian activity in domestic ani

mals include poor nutrition (Dunn & Kalten

bach 1980, Olivares et al.1981), advanced age 

(Laster et al. 1973) and lactation/suckling 

(Clapp 1937; Wiltbank & Cook 1958; Oxen

reider 1968). 

The suckling stimulus is considered to be one 

of the most important factors in delaying the 

onset of the first postpartum estrus in beef 

cows (Oxenreider & Wagner 1971). Further

more, an unbalanced dietary energy intake 

and poor body condition can enhance the in

hibitory effect of suckling on ovarian activity 

(Randel 1990). 

Short et al. (1972), who compared the length 

of the postpartum anestrous interval in suck

led, nonsuckled, and mastectomized beef 

cows, concluded that suckling and the pres

ence of mammary tissue in the absence of 

suckling could delay the onset of postpartum 

estrus regardless of lactational energy de

mands. 

Recent experiments have shown that neither 

thermal, electrical nor mechanical stimulation 

of the teats of intact cows can activate neuro

nal pathways capable of inhibiting the pulsa

tile secretion of luteinizing hormone (LH) 

(Williams et al. 1984, Cutshaw et al. 1992). In 

cows whose teats and udder had been masked 

(McVey & Williams 1991) or surgically re

moved (Viker et al. 1989), the mammary som

atosensory pathways did not appear to be in

volved in the transmission of signals that 

regulate LH pulsatility. It is possible that the 

maternal-offspring interaction is necessary for 
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the expression of suckling-mediated anovula

tion and anestrus, and that these interactions 

are more complex than activation of neuronal 

pathways of the mammary gland per se. 

The follicular growth pattern during the im

mediate postpartum period is not well under

stood. However, by using ultrasound scanning 

techniques it is possible to assess follicular ac

tivity and follow the individual and sequential 

patterns of development and regression dur

ing the subsequent resumption of estrous cy

clicity (Pierson & Ginther 1988, Sirois & 

Fortune 1988, Murphy et al. 1990, Savio et al. 

1990a). 

The aim of the present study was to determine 

how removal of the calf at parturition affects 

ovarian morphological changes and secretory 

patterns of progesterone (P4) and prostaglan

din F2a metabolite in multiparous Zebu cows. 

Materials and methods 

Experimental animals 

The study was undertaken at the Instituto 

Tecnol6gico de Costa Rica, San Carlos, Ala

juela, situated at 9° 22' N and 84° 33' Wand at 

an altitude of 75 m. During the experiment, 

the annual rainfall was 3100 mm; the mean 

relative humidity was 82.5% (range 66.0-

98.0), and the average temperature was 

25.7°C (range 16.2-35.0). Six adult Zebu cows 

5 years or older were used. The animals 

grazed on African star grass pastures (Cyno

don nlenfluensis ), gamalote (Paspalum fascic

ulatum), para (Brachiaria mutica) and native 

pastures (Axonopus compressus and Pas

palum notatum ). Cows were observed twice 

daily until parturition. All cows had spontane

ous, unassisted deliveries at the expected 

time. Immediately after birth the calves were 

removed from the mothers to avoid suckling 

and other potential contacts with the dam. 

Colostrum was administered artificially. One 

cow delivered a still-born calf. 
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et al. (1991 ), we observed a decrease in the fol

licular antrum diameter preceding the P4 con

centration increase, which might have been 

caused by follicular luteinization. 

In 4 of the animals, the short cycle was fol

lowed by an estrous cycle of normal length. 

These results agree with previous reports in 

cattle and sheep (Lamming et al. 1981, Rami

rez-Godinez et al. 1982; Madej et al. 1986, 

Southee et al. 1988) and suggest that short es

trous cycles may be of physiological impor

tance in the postpartum period. It has been re

ported that a great proportion of Zebu cows 

ovulate during the postpartum period without 

showing estrous behavior which was also ver

ified in this study (Dawuda et al. 1989, 

Mukasa-Mugerwa et al. 1991; Tegegne et al. 

1993). Ramirez-Godinez et al. (1982) con

cluded that P4 concentrations can increase 

prior to the first normal postpartum estrus. 

Thus short cycles in Zebu cows should not be 

considered as an ovarian disorder as sug

gested by Eger et al. (1988) for dairy cattle. 

Calf removal and the consequent obliteration 

of suckling stimuli could influence the release 

of gonadotropins, resulting in the resumption 

of cyclicity. A small increase in plasma P 4 con

centrations potentiates the frequency of LH 

and FSH pulses following weaning of beef 

cows after parturition (Williams et al. 1983). 

During the normal-length estrous cycle, 

PGF2a is spontaneously secreted once the 

uterus has been under progestational influ

ence for 10-14 days (Silvia et al. 1991). This 

time span could depend on the time needed to 

accumulate precursors and releasing factors 

of PGF2a at the endometrial level, but the 

early activation of this system is not clearly 

understood (Cooper et al. 1991). The occur

rence of short estrous cycles with progeste

rone concentrations lower than those in nor

mal cycles could be related to an imbalance of 

the hypophyseal-pituitary axis, rendering the 

system incapable of maintaining luteotropic 

support, or to the presence of luteolytic fac

tors (Schams et al. 1978). Savio et al. (1990b) 

proposed that carry-over effects of progeste

rone from the previous pregnancy in the early 

post-partum period could explain the occur

rence of short estrous cycles. Copelin et al. 

(1987) reported that short-lived corpora lutea 

do not have inherently short life spans. 

Rather, the presence of the uterus results in 

premature luteolysis. Hysterectomized cows 

always show a persistent luteal phase after the 

first ovulation postpartum, and no short es

trous cycles occur since the luteolytic mecha

nism is removed with the uterus (Lindell et al. 

1982). Copelin et al. (1989) showed that active 

immunization of beef cows against PGF2a 

pre- and postpartum prevented the develop

ment of corpora lutea with short life spans, 

and they concluded that a premature release 

of PGF2a from the uterus was responsible for 

the short estrous cycles in beef cows. It seems 

that the mechanism to synthetize and release 

PGF2a of the uterus is not controlled and that 

the uterus is producing and releasing PGF2a in 

response to increased concentrations of P 4; 

and thus the short cycle is obtained ( Edqvist et 

al. 1984). 

In the present study, prostaglandin metabolite 

levels were elevated in all cows at parturition 

and remained high for approximately 2 

weeks, which is in agreement with previous 

reports for Zebu cattle (Toribio et al. 1994). 

The luteolytic PGF2a release was clearly ob

served in 4 of 6 animals after the P 4 decrease 

in the short estrous cycles. In the animal hav

ing two consecutive short estrous cycles, the 

first cycle was terminated in connection with a 

massive postpartum PGF2" release, and the 

second short cycle was terminated by a surge 

release of prostaglandin. Further investiga

tions are needed to determine whether the oc-
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Sammanfattning 
Inverkan av avvanjning direkt efter forlossningen pa 

aggstocksaktiviteten hos zebukor 

PA 6 zebukor studerades de perifera plasmanivAema 

av 15-ketodihydro-PGF2a och progesteron efter 

ftirlossningen. Hormonmatning gjordes fortlopande 

under 60 dagar efter ftirlossningen. Blodprover sam

lades dagligen under de ftirsta 30 dagarna och 

darefter 2 gdnger per vecka. Aggstockarna under

soktes ocksA med ultraljud de ftirsta 30 dagarna. TvA 

gAnger per dag gjordes observationer i narvaro av 

tjur ftir att konstatera brunst. Livmoderinvolutionen 

tog mellan 25 och 32 dagar. Frisattningen av prosta

glandinF 2a postpartum varade mellan 4 - 21 dagar. 

Hos 5 av korna kunde en ftirsta kort lutealfas, med 

en llingd mellan 7 - 4 dagar, registreras mellan dag 7 

och 34. Endast ett djur hade en ftirsta lutealfas med 

normal langd (20 dagar) frAn dag 37. Inget av djuren 

visade brunst i samband med den korta lutealfasen 

men 3 av djuren hade agglossning. Alla visade 

daremot brunst vid lutealfaser av normal llingd. De 

maximala progesteronkoncentrationerna i plasma 

var under den korta lutealfasen 4.8 nmol/l och under 

den normala 12.2 nmol/l. 
Undersokningen visade att zebukor utan diande 

kalv kan Ateruppta normal aggstocksaktivitet kort 

efter ftirlossningen och att korta lutalfaser kan ha 

betydelse for en normalisering av aggstocksfunk

tionen. 
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