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ABSTRACT

This literature review reports on risk factors for postpartum anestrus in zebus and their potential
treatments. Prolonged postpartum anestrus is one of the major factors limiting reproductive
efficiency in cattle, particularly in Bos indicus cows in tropical regions, as it prevents a calving
interval of 365 days from being achieved. During anestrus, ovulation does not occur despite
ovarian follicular development, as the growing follicles do not reach maturity. This period is very
variable and depends on various factors whose importance is relative or, on the contrary, essential.
Some are specific to the animal (breastfeeding or food); others relate more to its social
environment, season sanitary conditions. Several hormonal treatments have been used to induce
ovulation and cyclicity in postpartum cows. Generally speaking, given the inconsistency of the
effects or even their lack of practicability, treatments using a single or repeated injection of a
gonadotropin-releasing hormone (GnRH) have been gradually abandoned in favour of
progestagens. These are administered for 8 to 12 days on a continuous basis in the form of a
subcutaneous implant (Crestar®), a vaginal coil (PRID®) or a CIDR. A prostaglandin injection is
given two days before the implant is removed. The addition of an ECG treatment at the time of
device removal, which increased plasma progesterone concentrations and pregnancy rates in
anestrous postpartum suckled Bos indicus cows, may be useful to improve reproductive
performance. This improvement requires a better understanding of the effect of different risk
factors on the recovery of postpartum cyclicity.
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1. INTRODUCTION

Postpartum is the period between calving and
new pregnancy. this period includes the waiting
and reproduction period, which ideally last 60
and 30 days respectively. Anestrus is said to be
physiological in the sense that it occurs during a
period in which it is normal not to observe it
(prepubertal period and gestation are two
examples). If it continues beyond a waiting period
of 14-15 months, it becomes pathological [1].

Infertility is one of the characteristics of cattle
breeding in Africa, resulting in an increase in the
age of first calving and the interval between
calvings. It limits the genetic progress and
profitability of Bos indicus farms. The late
resumption of postpartum ovarian activity in Zebu
cattle is considered a major obstacle to achieving
a calving interval between 12 and 14 months.
The profitability of dairy herds depends on the
reproductive performance of the animals [1].

Postpartum anestrus is the main factor that
negatively affects the reproductive performance
of animals bred in the tropics. several factors
affect postpartum anestrus, including lactation,
pre and postpartum nutritional status, sanitary
and environmental conditions and genetic factors
[2]. The objective is to obtain one calf per year
and a calving interval of 12 months (Stagg et al.,

1995). However, tropical cattle have long
anestrus, which increases the calving-calving
interval, resulting in reduced reproductive

performance of the animals [2].

Thus, several hormonal treatments have been
used to induce cyclicity and ovulation in Bos
indicus females. PGF,,-based treatments are
mainly used in heifers and cows with regular
cyclic activity. Other progestin-based products

are more indicated in cases of prolonged
anestrus after birth (pubertal pathological
anestrus) or after calving (postpartum

pathological anestrus). Depending on the case,
these progestagens may be combined with an
injection of PGF,,, usually performed two days
before removal of the implant or vaginal device.
The purpose of this injection is to induce
luteolysis of any corpus Iluteum present.
Similarly, an injection of ECG (350 to 500 IU) is
given at the end of the progestin-based
treatment. This treatment has the effect of
promoting follicular growth and ovulation after the
withdrawal of the progestin [3].
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The objectives of this review are to discuss the
impact of postpartum anestrus on the
reproductive performance of zebu and to present
hormonal treatments that can improve
reproductive performance by reducing the
duration of anestrus for successful artificial
insemination (Al).

2. REPRODUCTIVE PHYSIOLOGY IN BOS
INDICUS COWS

The differences in  reproduction  were
summarized by Bo et al,.2003 Compared to the
Bos taurus, the zebu is characterized by:

- smaller genital tract dimensions (Study carried
out on 500 genital tracts of Azawak, Bororo, Djelli
and Goudali zebus taken at the slaughterhouse
of Niamey).

e a shorter estrus duration: 10 h (with
variations from 13 to 20 h) and less
pronounced signs of estrus that appear
more during the night, a possible
consequence of different environmental
conditions (thermal stress). This makes the
use of artificial insemination on observed
heats very difficult or impossible [5].

a shorter interval between the onset of
estrus and ovulation: 10 to 26 h vs 24 to 38
h in Bos Taurus [1]. This would imply a
shorter delay between the onset of estrus
and the time of ovulation

a lower liberation of LH at the time of
estrus [1].

comparable follicular dynamics in waves
except that Bos indicus seems to have a
smaller diameter of the dominant follicle
(10-12mm) and corpus luteum (17-21mm)
[6-8] than Bos taurus (14-20mm and 20-
30mm, respectively [9] [10] [6].

a greater number of follicles smaller than 5
mm in diameter Bo et al., 1993

a smaller diameter of the preovulatory
dominant follicle (10 to 12 mm vs. 14 to 20
mm) and of the corpus luteum (17 to 21
mm vs. 20 to 30 mm) which makes
palpation more difficult and would imply a
more systematic use of ultrasound Bo et
al., [6]

Several studies have characterized the
follicular dynamics in Bos indicus [5].
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The pattern of follicular growth in Bos indicus is
similar to that described in European taurines
except that Bos indicus appears to have a
smaller diameter of the dominant follicle (10-
12mm) and corpus luteum (17-21mm; Figueiredo
et al., [8] than Bos taurus (14—-20mm and 20-30
mm, respectively; Ginther et al., [9] Kastelic et
al.,, [10] [6]. These differences have important
practical implications as the corpus luteum is
difficult to palpate in Bos indicus.

3. FACTORS INFLUENCING THE
DURATION OF POSTPARTUM
ANESTRUS

Prolonged postpartum anestrus is a main factor
limiting reproductive efficiency in cattle,
particularly in Bos indicus cows from tropical
regions, because it prevents achievement of a 12
month calving interval. During anestrus, ovulation
does not occur despite ovarian follicular
development, because growing follicles do not
mature [11]. The main factors affecting the
duration of postpartum anestrus in cattle are
breastfeeding mode and food. Some other
factors such as season, social environment and

sanitary conditions influences duration of
postpartum anestrus.

3.1 Breastfeeding Mode

Breastfeeding  contributes to a longer

physiological anestrus period. An increase in milk
production increases the risk of a negative
energy balance and therefore of functional
anestrus. Numerous hormonal or zootechnical
observations have confirmed the inhibitory effect
of udder suckling on the resumption of ovarian
activity during the postpartum period [12]. This
influence depends not only on the intensity of the
mammary stimulus; a cow suckling two calves
will most often have a longer anestrus (96 days
vs. 67 days) than a cow suckling only one, but
also and more importantly on the frequency of
this stimulus. Indeed, the duration of anestrus is
greater when access to the udder is permanent
than if it is limited to one or more daily periods
[1]. Suckling is an important factor affecting the
recovery of postpartum cyclicity in lactating cows.
A cow in continuous contact with her calf will
have a longer anestrus than a cow in limited
contact with her calf. Thus, the presence of a
calf, whether suckling or not, prolongs the
anovulatory period after calving [13].

On the hormonal level, breastfeeding results in
the effects of lactation include a reduction in
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GnRH secretion and pituitary sensitivity to the
stimulatory action of GnRH. stimulating action of
the latter. Weaning is accompanied by an
increased secretion of LH, an effect that would
nevertheless depend on the level of intake of LH.
However, this effect depends on the level of food
intake [1].

3.2 Food

Under-nutrition  contributes to  prolonged
postpartum anestrus [14]. The condition score
(CS) is a very practical method to evaluate the
nutritional status of cows. the estrus cycle is
maintained when the CS is greater than or equal
to 4. Cows with a CS of 4 have a shorter
postpartum anestrus than those with a CS of 3 or
2 [15]. Postpartum anestrus is longer in
traditional breeding than in modern breeding,
regardless of CS.

Gyawu P. [16] shows that the difference
observed between calving/cycling intervals in
The Gambia and Ghana can be explained by
much greater feeding problems in the former
country. in addition, the same author shows that
in Ghana, herd management influences the
postpartum interval: between two herds located
in the same place, a difference in daily grazing
time increased the calving-first estrus interval
from 86 days (n=25) to 165 days (n=12).

It is also worth noting that Jeannin et al., [17]
observed a 60-day delay in the resumption of
ovarian activity in The Gambia. the difference
with the animals studied by Gyawu is that here,
the cows in the village environment were
receiving food supplements, thus showing the
predominant influence of food on this parameter.

On the hormonal level, the possible mechanism
by which under-nutrition may inhibit resumption
of postpartum ovarian activity in cows is by the
inhibition of hypothalamic GnRH secretion.
However, little is known about the specific ways
in which information about nutritional state is
translated into neuroendocrine signals that affect
GnRH secretion [18].

The effects of pre or post-calving feeding on
reproduction fall into three types of studies. The
first is reserved for effects on follicular growth
and luteal activity. The second was devoted to
the parameters and performance of reproduction
from which they result: anestrus, intervals
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Table 1. Size of the genital tract of Bos indicus / Bostaurus (cm) [4]

Parts of the genital tract

Bos indicus Moussa Garba et al. [4]

Bos taurus (various

sources)
Vulvar vestibule 56+1,2 8-10
Vagina length 18,9+ 3,3 30
Collar length 8,1+25 10
Neck diameter 34+1,1 <5
Horn length 21,6 +5,2 35-45
Horn diameter 16+0,5 25-35
Oviduct length 19,1+ 3,8 30

between calving and 1st insemination, between
calving and fertile insemination, fertility index.
Finally, the third part of the study focused on
describing potential hormonal or biochemical
mechanisms.

3.2.1 On follicular growth

Various observations confirm the multiplicity of
influences of the energy balance on follicular
growth during the postpartum period. thus, the
guantitative aspect (moderate or severe) of the
energy balance, the effect on the recruitment or
the terminal phase of follicular development, the
length of the period between calving and the time
or energy deficit must be taken into
consideration, and the duration of the negative
energy balance.

In general, in lactating cows, various studies
have shown that chronic undernourishment, i.e.,
a diet that covers only 60 to 80% of body needs,
leads to a daily loss of 500 to 800 g, and would
lead in a few weeks to an inflexion of the growth
rate of the follicles, to a decrease in the size of
the dominant follicles and corpora lutea, to a
reduction in the persistence time of the dominant
follicles, without modifying the frequency of
ovulation or the duration of the cycles [19] [1].
The adoption of a correct diet would induce the
progressive reappearance after 50 to 100 days
according to the studies of a resumption of
normal follicular growth and ovulation.

An ultrasound study showed that lactating cows
with a positive energy balance had a higher
number of follicles between 10 and 15 mm in
diameter [20]. Conversely, a negative energy
balance would not prevent follicle recruitment
during the first 15 days postpartum [21]. A
moderate negative energy balance would
therefore affect more the terminal stages of
follicular  growth  [22-24]. A state of
undernourishment before or after parturition
extends the time at which the dominant follicle
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reaches its maximum size by 4 to 6 days (10 vs.
14 days). It also delays the time of emergence of
the second and third wave of follicular growth by
4 to 6 days. This results in a 3-week increase in
the interval between calving and first ovulation
(77 vs. 51 days) [18].

3.2.2 On luteal activity

It appears that the first phase of normal luteal
activity occurs on average 10 days after the
negative energy balance is observed [1].
Progesterone synthesis would be greater in cows
with a positive than negative energy balance
[25]. This synthesis would also be increased
during the 2nd and 3rd luteal phases in animals
with a positive energy balance during the 1st
week postpartum [26]. Similarly, the number of
days between calving and the time of the first
increase in progesterone is negatively correlated
with the average energy balance during
postpartum [27].

3.2.3 On reproductive performance

Most authors recognize that severe (10-20% less
than required) and prolonged underfeeding of the
cow before and after calving affects ovarian
function and contribute to a longer duration of
anestrus after calving [28] [29] [30,21]. The
negative effect of underfeeding during
postpartum has been demonstrated in suckling
cows [23] [31]. However, this effect has not been
unanimously recognized [32] this effect seems
to depend on the antepartum feeding: it is less
important in cows that were well fed before
calving and more important in those that were
underfed before calving [33-34].

3.3 The Season

Tropical climates are varied and often
characterized by high temperatures, which are
detrimental to the reproductive performance and
production of cattle. Heat stress can disrupt the
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secretion of GnRH and LH hormones, ovulation
(delayed peak of LH), follicular growth and that of
the dominant follicle, and the expression of heat
in cows [35]. Photoperiodism, according to Horta
[15] has an influence on the duration of
postpartum anestrus. This author found that
cows that calved in the dry season had a longer
anestrus period than those that calved in the cold
season.

The photoperiod acts on the pineal gland
(epiphysis) in the brain. During the dark phase,
melatonin is secreted. If the nights are long and
the days short, the amount of melatonin
produced is high. In the so-called 'short-day'
species, sexual activity is activated. Melatonin
will regulate the suprachiasmatic nucleus which
is the main centre of the biological clock in
mammals. This intervenes in reproduction via the
hypothalamus which secretes more or less
GnRH [35].

In northern Céte d'lvoire, the dry season is long.
Maximum fertilisation occurs in transhumant
zebu at the time of regrowth of grasses after fire,
when their nutritive value is high, in January-
February and March-April, giving a kind of
natural flushing [35].

In Burkina Faso, at the Bobo-Dioulasso station,
with Baule cows kept in good condition,
Chicoteau et al.,, [36] observed seasonal
variations with a period less favourable to
fertilization in May-June, in the hot and humid
pre-pluvious season, during which the quality of
the ration is the least good.

In Senegal, the seasonality of zebu reproduction
is very marked. Denis and Thiongane [37]
studied the ideal breeding season at the Dara
Zootechnical Research Centre and in the Ferlo,
in northern Senegal, the cradle of the Gobra
zebu. Fertile mating is concentrated in the
months of August to November, resulting in more
births from May to August. In this region the rainy
season lasts 3 to 5 months with maximum rainfall
in August and September.

Similarly, in The Gambia, the number of births is
correlated with the rainfall of the previous month
[38].

In Tanzania, zebu breeding performance was
linked to seasonal rainfall [39].

3.4 The Social Environment

The presence of a bull favours the return to heat
after calving. A bull, even if attached, will have a
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beneficial effect on the duration of postpartum
anestrus. A high concentration of animals
introduces the phenomenon of social stress
where the dominated animals decrease their
food intake. This results in reduced reproductive
performance and increased susceptibility to
infections and infestations [13].

3.5 Sanitary Conditions

A good sanitary condition remains an essential
prerequisite for reproduction. Hygiene conditions
allow to limiting the infections of the genital tract
which alter the resumption of postpartum cyclicity
and therefore the appearance of heat. Any
assistance with calving, even if easy, will
increase the time taken to resume ovarian
activity.  Placental retentions, chronic metritis
and other acute conditions can influence the
duration of postpartum anestrus [13].

4. TREATMENT OF ANESTRUS IN Bos
indicus COWS

During the last decade, the use of different
hormonal protocols to facilitate estrous detection,
considered as a major obstacle in cattle reared in
tropical conditions, has been the subject of
numerous researches and publications. Thus,
several treatments (zootechnical and hormonal)
are used to induce cyclicity and ovulation in Bos
indicus females. Most of the hormonal treatments
are based on the use of prostaglandin PGFy,
progestagens associated with ECG to improve
the reproductive performance of Bos indicus
females in anestrus.

4.1 Zootechnical Treatments

A reduction in the period of functional anestrus
can be achieved by modifying the method of
breastfeeding. Early weaning can be done within
30 to 80 days after birth. Breastfeeding can be
reduced to one or two daily periods of 30 to 60
minutes for at least 10 days. Finally, a 48-hour
weaning period can be applied a few days before
the cows are put to breeding. It appears that
regardless of the method used, the practice of
directed lactation is accompanied by positive
effects on reproductive performance such as the

interval between calving and first heat or
fertilizing insemination or the percentage of
pregnancy. However, the improvements

observed are more pronounced when the
methods are applied to primiparous cows or
when the maintenance conditions of the animals
are inadequate. Long-term effects on calf growth
appear to be minimal [1].
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4.2 Hormonal Treatments

Treatments using single or repeated injections of
GnRH have been progressively abandoned in
favour of progestagens, given the inconsistency
of the effects and their impracticality [1].

Various hormonal protocols to induce and
synchronise heat have been considered. PGF -
based protocols are mainly used in heifers and
cows with regular cyclic activity. Others based on
progestagens are more indicated in cases of

prolonged anestrus after birth  (pubertal
pathological anestrus) or after calving
(postpartum pathological anestrus).

Progesterone (or its analogues) is secreted by
the corpus luteum during the cycle and then by
the placenta. it is administered for 8 to 12 days in
non-cycling females on a continuous basis in the
form of a subcutaneous implant (Crestar®;
Intervet, 3 mg Norgestomet), a vaginal coll
(PRID® Progesterone Intravaginal Device;
CEVA; 1.5 g of progesterone) or a CIDR (Control
Internal Drug Releasing, 1.3 g to 1.9 g of
progesterone). Progesterone-based treatments
are most indicated for prolonged anestrus after
birth (pubertal pathologic anestrus) or after
calving  (postpartum  functional  pathologic
anestrus). They allow simulating the Iluteal
phase, thus preventing the appearance of heat
and ovulation. The end of the treatment leads to
a sudden drop in progesterone levels responsible
for the appearance of a peak of LH which
provokes ovulation [3].

Prostaglandin F,, (two days before the removal
of the implant, to make a possible corpus luteum
disappear) or eCG (at the time of the removal of
the implant, to stimulate multiple follicular
growths, especially if the cows are in anestrus
before treatment (300 to 500 IU) can be
associated with progesterone. Heat appears 48
to 72 hours after the treatment is stopped. The
summary of the characteristics of ECG mentions
three major indications: treatment of reproductive
disorders, especially in cases of anestrus,
synchronization of estrus (in combination with
progestagens and PGF,,), but also induction of
superovulation. After synchronization treatment,
approximately 85% of cows express heat
between 36 and 60 hours [41-41].

5. CONCLUSION

One of the main causes affecting reproductive
performance is the calving interval, which is
directly influenced by postpartum anestrus.
Duration of postpartum anestrus is mainly
affected by the nutritional status and suckling.

Adequate nutrition is essential for resumption of
postpartum ovarian activity in cattle. Other
factors including season, social environment and
health conditions may also affect the duration of
postpartum anestrus. But tropical cattle have
long anestrus, which increases the calving-to-
calving interval with a consequent reduction in
the animals' reproductive performance [2]. The
successful application of artificial insemination in
Bos indicus cattle not only has to overcome the
problem of estrus detection but also has to deal
with the problem of nutritionally and suckling-
induced anestrous. Hormonal heat
synchronization methods are now known and
developed in Africa. However, the use of these
technologies is still limited and efforts must be
made to popularize them, which will undoubtedly
have a positive impact on the improvement of
livestock. There is still important research to be
done to clarify the potential effects of feeding on
the dynamics of follicular and luteal growth in the
postpartum period.

DISCLAIMER

The products used for this research are
commonly and predominantly use products in our
area of research and country. There is absolutely
no conflict of interest between the authors and
producers of the products because we do not
intend to use these products as an avenue for
any litigation but for the advancement of
knowledge. Also, the research was not funded by
the producing company rather it was funded by
personal efforts of the authors.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Hanzen C. Pathologies L’anoestrus
pubertaire et du post-partum dans I'espéce
bovine (Université de Liege, VETE2078-1 :
Gestion de la santé et des productions des
ruminants) ; 2015.
Available:http://hdl.handle.net/2268/70545

2. Baruselli PS, EL. Reis, MO. Marques LF,
Nasser GA. BO. The use of hormonal
treatments to improve reproductive
performance of anestrous beef cattle in
tropical climates. Animal reproduction
science. 2004;82—-83:479-486.

3. Moussa Garba M, Issa M, Okouyi MWM,
Marichatou H, Kamga-Waladjo AR. et Ch.


http://hdl.handle.net/2268/70545

10.

11.

12.

13.

Mahamadou et al.; AJAAR, 17(1): 25-32, 2021; Article no.AJAAR.76221

Hanzen Caractéristiques et performances
de reproduction du zébu : le cas du Niger

Revue Africaine de Santé et de
Productions Animales RASPA. 2014;12:
N°3-4.

Moussa Garba M, Marichatou H, Issa M.
Abdoul Aziz ML, Hanzen C. Tractus génital
des vaches zébus (Bos indicus) au Niger.
Revue délevage et de médecine
vétérinaire des pays tropicaux. 2013;66(4):
137-142.

B6 GA, Baruselli PS, Martinez MF. Pattern
and manipulation of follicular development
in Bos indicus cattle. Anim. Reprod. Sci.
2003;78:307-326.

Bo GA, Mart'inez M, Nasser LF, Caccia M,
Tribulo, H., Mapletoft RJ, Follicular
dynamics in Bos indicus and Bos
taurus beef cattle under pasture conditions
in  Argentina. In:  Proceedings  of
the 10th Congreso Brasileiro de
Reproducao Animal 2. Campo Grande.
1993;221.

Rhodes FM, De’ath G, Entwistle KW.
Animal and temporal effects on ovarian
follicular dynamics in Brahman heifers.
Anim. Reprod. Sci. 1995a;38:265-277.
Figueiredo RA, Barros CM, Pinheiro OL,
Soler JMP. Ovarian follicular dynamics in

Nellore Breed (Bos indicus).
Theriogenology. 1997;47:1489-1505.

Ginther OJ, Kastelic JP, Knopf L.
Composition and characteristics  of

follicular waves during the bovine estrous
cycle. Anim. Reprod. Sci. 1989;20: 187-
200.

Kastelic JP, Bergfelt DR, Ginther OJ.
Relationship between ultrasonic
assessment of the corpus luteum and
plasma progesterone concentration in
heifers. Theriogenology. 1990;33:1269—
1278.

Montiel F, Ahuja C. Body condition and
suckling as factors influencing the duration
of postpartum anestrus in cattle: A review.
Anim. Reprod. Sci. 2005;85:1-26. 85.
Grimard B, Humblot P, Ponter AA, Sawant
D, Mzalot JP. Relations nutrition-
reproduction chez la vache allaitante : effet
du niveau d'apport énergétique sur la
reprise de la croissance des gros follicules
ovariens aprés vélage. Renc. Rech.
Ruminants. 1996;3:179 — 182.

Chavallon a et Coll. UMT Maitrise de la
santé des troupeaux bovins, (Detoestrus
allaitant : méthode de diagnostic et de
conseil pour améliorer la détection des

31

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

chaleurs dans les troupeaux ovins
allaitants. 2011;53.
Chicoteau P, Mamboue E, Cloe C,

Bassinga A. Uterine involution and post-
partum resumption of ovarian cyclicity in
Baoule (Bos taurus taurus) and Zebu (Bos
taurus  indicus) cows in  Burkina
Faso.”, Zuchthygiene. 1989;24:259-264.
Horta AEM, Vasques ML, Leitao RM,
Robaloshilva J. Studies on post-partum
anestrus in Alentejano Beef cows (9-19). in
Reproductive efficiency on cattle using RIA
technics ; ALE.A, Vienne. 1991;177.
Gyawu P. A study of some factors
affecting the reproductive efficiency
(postpartum anestrus) in N'dama cattle in
the Tropics”, Rome, FAO. 1988;34.
Jeannin P, Grieve A, Agiemang K, Clifford
D, Munro SD, Dwinger RH. Reproduction
des bovins N’dama en élevage villageois
en Gambie, IN: Productions animales dans
les régions d’Afrique infestées par les
glossines, Nairobi, Cipea/llrad. 1988;196-
206.

Jolly PD, Mcdougall S, Fitzpatrick LA,
Macmillan KL, Entwistle KW. Physiological
effects of under nutrition on postpartum
anestrus in cows. J. Reprod. Fert.
1995;49:477- 492.

Bossis I, Wettemann RP, Welty SD,
Vizcarra JA, Spicer LJ, Diskin MG.
Nutritionally induced anovulation in beef
heifers: ovarian and endocrine function
preceding cessation of ovulation Journal of
Animal Science. 1999;77(6):1536-1546,
Available:https://doi.org/10.2527/1999.776
1536x.

Lucy MC, Staples CR, Michel FM,
Thaztcher WW. Energy balance and size
and number of ovarian follicles detected by
ultrasonography in early postpartum dairy
cows. J. Dairy Sci. 1991;74:473-482.

Beam SW, R Butler Walter Effects of
energy balance on follicular development
and first ovulation in postpartum dairy
cows, Journal of reproduction and fertility.
Supplement. 1999 ;54:411-24.

Prado R, Rhind SM, Wright IA, Russel
AJF, Mcmillen SR, Smith AJ, Mcneilly AS.
Ovarian follicle populations, steroid-
genicity and micromorphology at 5 and 9
weeks postpartum in beef cows in two
levels of body condition. Anim. Prod.
1990;51:103-110.

Perry RC, Corah LR, Cochran RC, Beal
WE, Stevenson JS, Minton JE, Simms DD,
Brethour JR. Influence of dietary energy on


javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://doi.org/10.2527/1999.7761536x
https://doi.org/10.2527/1999.7761536x
https://www.researchgate.net/scientific-contributions/SW-Beam-35391207?_sg%5B0%5D=quO1afW3INIaudyIEBAF4Ci08Xg-p6cW-akuO0NZzoiCH3Q6QuPyrE8JoMlY12Fw0tzJICU.SEY3v5CxaZvRN94iAOOPrlXkJA42_XabGJ7-XDbMQe9Q_5UdTDFwa426iMlete0IZeGJXPqEiWgngpc-CkqffQ&_sg%5B1%5D=5qqhgfWJ6CV44FiWuOibNq_xS04ISgCkIy9h1PjmChTuaf0ahFEWLtNwloUFGp4DAH3lGZk.FsEKR3oEv1T0izEgUX7WvNdzQqv36DbLcn-R2xwrdVocMMW_TBwMNqXo4b2wyIPQ1AG1uqO_PTB2G1WLXEDO0w
https://www.researchgate.net/scientific-contributions/SW-Beam-35391207?_sg%5B0%5D=quO1afW3INIaudyIEBAF4Ci08Xg-p6cW-akuO0NZzoiCH3Q6QuPyrE8JoMlY12Fw0tzJICU.SEY3v5CxaZvRN94iAOOPrlXkJA42_XabGJ7-XDbMQe9Q_5UdTDFwa426iMlete0IZeGJXPqEiWgngpc-CkqffQ&_sg%5B1%5D=5qqhgfWJ6CV44FiWuOibNq_xS04ISgCkIy9h1PjmChTuaf0ahFEWLtNwloUFGp4DAH3lGZk.FsEKR3oEv1T0izEgUX7WvNdzQqv36DbLcn-R2xwrdVocMMW_TBwMNqXo4b2wyIPQ1AG1uqO_PTB2G1WLXEDO0w

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Mahamadou et al.; AJAAR, 17(1): 25-32, 2021; Article no.AJAAR.76221

follicular development, serum
gonadotropins, and firs  postpartum
ovulation in suckled beef cows. J. Anim.
Sci. 1991;69:3762-3773.

Beam SW, Butler WR. Ovulatory follicle
development during the first follicular wave
postpartum in cows differing in energy
balance. J. Anim. Sci. 1994;72(suppl.1):77.
Spicer LJ, Tucker WB, Adams GD. Insulin-
like growth factor-l in dairy cows:
relationships among energy balance, body
condition, ovarian activity and estrous
behavior. J. Dairy Sci. 1990;73:929-937.
Villa-godoy A, Hughes TL, Emery RS,
Chapin LT, Fogwell RL. Association
between energy balance and luteal
function in lactating dairy cows. J. Dairy
Sci. 1988;71:1063-1072.

Ligkjel K, Klemetsdal G, Prestlgkken E,
Ropstad E. The effect of energy balance
on ovarian activity in a herd of norvegian
cattle. Acta Vet. Scand. 1995;36:533-542.
Randel RD. Nutrition and postpartum
rebreeding in cattle. J. Anim. Sci. 1990;68:
853-862.

Schillo KK. Effects of dietary energy on
control of luteinizing hormone secretion in
cattle and sheep. J. Anim. Sci. 1992;70:
1271-1282.

Beam SW, Butler WR. Energy balance
and ovarian follicle development prior to
the first ovulation postpartum in dairy cows
receiving three levels of dietary fat. Biol
Reprod. 1997;56(1):133-42.

Ducrot C, Grohn YT, Humblot P, Bugnard
F, Sulpice P, Gilbert RO. Postpartum
anestrus in french beef cattle: an
epidemiological study. Theriogenology.
1994;42:753-764.

Warren WC, Spitzer JC, Burns GL. Beef

cow reproduction as affected by
postpartum nutrition and temporary calf
removal. Theriogenology. 1988;29:997-
1006.

Connor HC, Houghton PL, Lemenager R,
Malven PV, Parfet JR, Moss GE. Effect of
dietary energy, body condition and calf

34.

35.

36.

37.

38.

39.

40.

41.

removal on pituitary gonadotropins,
gonadotropin-releasing hormone (GnRH)
and hypothalamic opioids in beef cows.
Dom. Anim. Endocrinol. 1990;7:403-411.
Wright IA, Rhind SM, Whyte TK, Smith AJ.
Effect of body condition at calving and
feeding level after calving on LH profiles
and the duration of the postpartum and
estrus period in beef cows. Anim. Prod.
1992;55:41-46.

Christian Meyer. Les variations
saisonniéres de la reproduction des bovins
domestiques en zone tropicale, Synthese
UR18 Systémes d’élevage et produits
animaux, Dép. Environnement et Société,
Cirad, TA C18/A, BP 5035, 34 398
Montpellier Cedex 5, France ; 2009.
Chicoteau P. La reproduction des bovins
tropicaux. Rec. Méd. Vét. 1990;167
(3/4):241-247.

Denis JP, Thiongane Al. Note sur les
facteurs conduisant au choix d'une saison
de monte au CRZ de Dara (Sénégal). Rev.
Elev. Méd. vét. Pays trop. 1975;XXVIII
(4):491-497.

Berbigier, Bioclimatologie des ruminants
domestiques en zone tropicale. INRA, éd.
1988;1:237 .

Kanuya NL, Matiko MK, Nkya R, Bittegeko
SBP, Mgasa MN, Reksen O, et al.
Seasonal changes in nutritional status and
reproductive performance of Zebu cows
kept under a traditional agro-pastoral
system in Tanzania. Tropical Animal
Health and Production. 2006;38(6):511-
519.

Diskin MG, Sreenan JM, Roche JF.
Controlled breeding systems for dairy
cows. In: M.G. Diskin (ed), Fertility
in the high producing dairy cow,
Occasional publication n°26, British
Society of Animal Science, Edinburgh.
2001;175-193.

Lucy MC, Savio JD, Badinga L, la Sota RL
De, Thatcher WW. Factors that affect
ovarian follicular dynamics in cattle. J.
ANIM. SCI. 1992;70:3615-3626.

© 2021 Mahamadou et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle4.com/review-history/76221

32


https://pubmed.ncbi.nlm.nih.gov/?term=Beam+SW&cauthor_id=9002642
https://pubmed.ncbi.nlm.nih.gov/?term=Butler+WR&cauthor_id=9002642
http://creativecommons.org/licenses/by/2.0

	/Asian Journal of Advances in Agricultural Research
	17(1): 25-32, 2021; Article no.AJAAR.76221

	Risk Factors and Treatment of Postpartum Anestrus in Cattle: The Case of Zebu
	ABSTRACT
	1. INTRODUCTION
	2. REPRODUCTIVE PHYSIOLOGY IN BOS INDICUS COWS
	3. FACTORS INFLUENCING THE DURATION OF POSTPARTUM ANESTRUS
	Prolonged postpartum anestrus is a main factor limiting reproductive efficiency in cattle, particularly in Bos indicus cows from tropical regions, because it prevents achievement of a 12 month calving interval. During anestrus, ovulation does not occu...
	3.1 Breastfeeding Mode
	3.2 Food
	3.2.1 On follicular growth
	3.2.2 On luteal activity
	3.2.3 On reproductive performance
	3.3 The Season
	3.4 The Social Environment
	The presence of a bull favours the return to heat after calving. A bull, even if attached, will have a beneficial effect on the duration of postpartum anestrus. A high concentration of animals introduces the phenomenon of social stress where the domin...
	3.5 Sanitary Conditions

	A good sanitary condition remains an essential prerequisite for reproduction. Hygiene conditions allow to limiting the infections of the genital tract which alter the resumption of postpartum cyclicity and therefore the appearance of heat. Any assista...
	4. TREATMENT OF ANESTRUS IN Bos indicus COWS
	4.1 Zootechnical Treatments
	4.2 Hormonal Treatments
	5. CONCLUSION
	DISCLAIMER

	The products used for this research are commonly and predominantly use products in our area of research and country. There is absolutely no conflict of interest between the authors and producers of the products because we do not intend to use these pr...
	COMPETING INTERESTS
	REFERENCES

	24. Beam SW, Butler WR. Ovulatory follicle development during the first follicular wave postpartum in cows differing in energy balance. J. Anim. Sci. 1994;72(suppl.1):77.

