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Effect of Stress on Ovarian Follicular Activity in Postpartum
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ABSTRACT

Present investigation was carried out to study the effect of stress on ovarian follicular activity in postpartum acyclic Sahiwal cows during
hot-humid months. Postpartum ovarian activity was monitored using trans-rectal ultrasound scanning on alternate days beginning
between day 60 and 90 postpartum in Sahiwal cows (n=16) up to next 21 days. Daily maximum temperature and relative humidity
was recorded and temperature-humidity index (THI) was calculated during study period. Six animals (37.5 %) showed presence of
dominant follicle (=10 mm, cyclic) and 10 animals (62.5 %) were classified as acyclic (ovarian follicle < 10 mm diameter). Present study
demonstrated that as the value of THI reduced, the mean follicular diameter proportionately increased and vice versa. Based on the
findings of present study, it may be concluded that development of ovarian follicle is highly affected by THI value during hot-humid
season in Sahiwal cows and the reproductive performance of animal may be predicted using THI values.
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INTRODUCTION

H eat stress is the most traumatic abiotic stress that causes
adverse effects on health, welfare and production of farm
animals with huge economic losses to the livestock industry to
the extent of about 60% of the dairy farms around the world
(Behl et al., 2010). In tropical countries like India, summer
is the most stressful season for animals because of higher
temperatures beyond 42°C (Kolli et al., 2014). Heat stress is
influenced by air temperature, humidity, air movement, solar
radiation, and precipitation. Temperature-humidity index
(THI) is a single value depicting the integrated effects of air
temperature and relative humidity and is commonly used to
quantify the degree of heat stress on dairy cattle. Negative
relationships between THI and reproductive performances
in dairy cows have been documented (Habeeb et al., 2018).

The effect of heat stress on reproductive performance is
multi-dimensional through several mechanisms either direct
effect on reproductive system or via indirect metabolic and
nutritional effects (De Rensis et al., 2017).Heat stress damages
the developing follicles whenever the core body temperature
exceeds 40°C (Roth et al., 2000).Heat stress influences
the follicular development by reducing steroid hormone
secretion, which disrupts the oocyte growth, reduces the
growth of dominant follicles and increases the growth of
subordinate follicles compromising oocyte competence,
and inhibiting embryonic development. The direct effect
of heat stress on the cow with altered endocrine regulation
is due to impairment of hypothalamic-pituitary-ovarian
axis (Ozawa et al., 2005). Heat stress affects reproduction
by inhibiting the synthesis of gonadotropin-releasing
hormone and luteinizing hormone, which are essential for
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expression of estrus behaviour and ovulation (Temple et al.,
2015). Heat stress also increases the production of PGF,a
in the endometrium, leading to the early regression of CL
and consequently embryonic death. In the light of above
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perspective, the present investigation was conducted to
study the effect of stress of hot-humid months on ovarian
follicular activity in postpartum Sahiwal cows.

MATERIALS AND METHODS

The present experiment was carried out on acyclic Sahiwal
cows maintained at Bull Mother Experimental Farm, College
of Veterinary Science and Animal Husbandry, Anjora, Durg
(C.G., India) during June, July and August, 2021. Acyclic
Sahiwal cows (n=16) between day 60 and 90 postpartum
were randomly selected with no any genital abnormality.
Ovarian activity was monitored through Ultrasound scanning
(Prosound ALOKA) on alternate days beginning from any
day between 60 and 90 postpartum up to next 21 days i.e.
days 0, 2, 4, 6, 8, 10, 12, 14, 16, 18 and 21 using trans-rectal
transducer of 5-7.5 MHz frequency to record the presence of
dominantand/ or ovulatory follicle (> 10 mm in diameter). The
number of small follicle (3-5 mm diameter), medium follicle
(5-8 mm diameter) and dominant follicle (= 10 mm diameter)
present on both ovaries were recorded. Based on findings of
ultrasound scanning of ovaries, experimental animals were
divided into two groups viz. cyclicand acyclic. The animals of
cyclicgroup showed presence of dominant and/or ovulatory
follicle (= 10 mm diameter) on any day of ultrasound scanning
whereas; the animals of acyclic group did not reveal presence
of dominant and/or ovulatory follicle during entire session
of ultrasound scanning.

Meteorological data were obtained from Automatic
Weather Station of Indian Meteorology Department installed
at Krishi Vigyan Kendra, Anjora, Durg (CG). Information,
consisting of daily maximum temperatures and relative
humidity was used to calculate the temperature-humidity
index (THI) for each day using equation described by Kim
etal. (2012).

THI = (0.8 X Temperature) + [(% RH/100) x (Temperature —
14.4)] + 46.4

Where, Temperature is the highest daily temperature
in degree Celsius and RH denotes, the maximum relative
humidity. The association between follicular diameter and
THIvalues was determined in a linear regression model using
SPSS computer Programme.

ResuLts AnD DiscussionN

The ultrasound scanning of ovaries in postpartum Sahiwal
cows revealed ovarian activity with respect to follicular growth
right from the first day of examination any day between day
60 and 90 postpartum”. The ovaries were characterized by
growth and regression of several small, medium and large
follicle until the detection of first postpartum dominant
follicle (= 10 mm) during the study period.

Among the experimental animals, six animals (37.5 %)
showed presence of dominant follicle (=10 mm) between

days 18 and 21 of the ultrasound scanning and these animals
were classified as cyclic animals (Group-1, n=6). Among these,
3 cows expressed overt signs of estrus during experimental
period. Remaining 10 animals (62.5 %) were classified as
acyclic animals (Group-Il) having medium to large ovarian
follicles (5-9 mm) but did not show presence of dominant
follicle. Mean diameter (mm) of the largest ovarian follicles
between cyclic vs. acyclic animals were recorded on
different days and are presented in Table 1. Highly significant
difference (p< 0.01) was recorded in mean follicular diameter
on days 14 to 18, which further increased on days 18 and 21
of examination between two groups. From the perusal of
Table 1, it is evident that animals of cyclic group recorded
significantly greater follicular diameter than that of acyclic
group with the advancement of postpartum period. The size
and number of ovarian follicles including dominant follicle
can be successfully detected by ultrasound scanning during
postpartum period in dairy cows (Mc Dougall et al., 1995).

Table 1: Mean follicular diameter (mm) in animals of cyclic and acyclic
group of 60-90 days postpartum Sahiwal cows

Days of ultrasound Mean follicular diameter (mm) P value
examination Cyclic (n=6) Acyclic (n=10)

0 3.9+0.48 3.4+0.38 0.11

2 3.9+0.49 4.1+£0.44 0.47

4 4.6+0.48 4.7+0.45 0.40

6 5.6+0.53 5.1+£0.69 0.25

8 5.8+0.45 5.3+0.48 0.07

10 6.2+0.42 5.6+0.53 0.21

12 7.1+0.32 5.8+0.45 0.01**
14 7.6+0.33 6.1+£0.47 0.006**
16 8.3£0.25 6.4+0.37 0.0071%**
18 9.3+0.20 6.6+0.37 4.6E-06*
21 10.4+£0.21 7.7+0.28 2.1E-06*

**P<0.01, E* = P<0.000001

The regression analysis for association between THI
values and mean ovarian follicular diameter revealed that the
effect of THI was significant on ovarian activity of postpartum
Sahiwal cows during months of June, July and August. The
mean follicular diameter was found to be the highest (10.4)
mm in the month of August and the lowest (3.4 mm) during
the month of July. The mean follicular size was continued to
be larger on days with lower THI values and vice-versa.

The regression analysis between mean ovarian follicular
diameter and THI values on different days of June (0.720),
July (0.544) and August (0.009, P<0.01) revealed that there
was inversely proportional relationship between these
two traits. The mean follicular diameter was smaller when
higher THI values were recorded. However, as the value of
THI reduced the mean follicular diameter proportionately
increased so much so that highly significant difference was
recorded in the month of August than that of June and July
with reduced THI value.
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In the present study, interestingly all 6 cyclic animals
were detected in the month of August with lower THI values,
while acyclic animals were detected during the month of
June and July with comparatively higher THI values. These
findings indicate that cyclicity is influenced by heat stress in
Sahiwal cows. Similar observation has been reported by Diaz
et al. (2020) who concluded that the high level of THI have
a negative effect on the resumption of ovarian activity and
expression of reproductive behavior in Bos indicus cows. The
present findings demonstrated that there was significant
difference in the follicular diameter with changes in THI value.
The overall association regression results of the dependency
of follicular diameter with THI was found recognizable when it
was observed that changesin 1 unit of THI resulted changes
in 1.5 unit of follicular size.

When the environmental temperature moves upwards
from the upper critical temperature, the detrimental effects of
heat stress in terms of reduction of milk production, changes
in milk composition and lower reproductive performances are
observed in cattle. Armstrong (1994) categorized THI values
into five different classes as no stress with THI value <72, mild
stress (THI 72-78), moderate stress (THI 79-88), severe stress
(THI89-98) and dead cows with THI >98. In the present study,
it was observed that animals showed presence of dominant
follicle and behavioural signs of estrus when animals were
under mild stress (THI 72-78) during the month of August.
The acute exposure to extreme heat load is associated with
disturbance to a physiological mechanism to the body like
rapid respiration and excessive saliva production along
with significant depression in reproductive performances
in animals (Kadzere et al., 2002).

High temperature in summer months combined with
a high level of RH has adverse effects on reproductive
performance in cows. The location of present experiment
generally has a dry tropical weather, which is moderate
but on a warmer side in summer season. Although the
cows of Sahiwal breed are well acclimatized to this climatic
condition, but it appeared that they are also affected by
increasing THI values as evident by findings of present study.
All the animals exhibited presence of small and medium
sized ovarian follicles unless THI values fell below 80 when
they started to show presence of dominant follicle and
three animals expressed overt signs of estrus. Like present
findings, exposure of Gir cows to heat stress exerted a delayed
deleterious effect on ovarian follicular dynamics and heat-
stressed animals showed presence of small and medium
sized ovarian follicles with absence of estrus signs (Torres
Junior et al., 2007). Heat stress in dairy cows may adversely
affect follicle development and that may cause impairmentin
subsequent follicular development and function of dominant
follicle (Wolfenson et al., 1997). Heat stress appears to alter
the efficiency of follicular selection and dominance and to
have adverse effects on quality of ovarian follicles (Alves et al.,
2014). A greater number (P< 0.01) of ovulation was reported
in the cows during cool season compared to the cows in hot
season and luteal phase was prolonged and ovulation were
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either delayed in cows during hot season or they failed to
ovulate (Kornmatitsuk et al., 2008).

Shehab-El-Deen et al. (2010) documented that the mean
diameter of the largest ovarian follicle during summer was
lower than in winter season with ultrasound scanning at
weekly interval beginning from second week to sixth week
postpartum. Likewise, Alves et al. (2014) documented that
the number and size of ovarian follicles are compromised by
heat stress in cows. Similar to present observation, Masoumi
and De Rensis (2013) reported that the heat stressed lactating
cows present smaller follicular diameter compared with non-
stressed cows. These authors also reported that most of the
animals frequently presented smaller size follicle during the
months of June and July and later, the size increased with
lowering of THI during the month of August. Similar pattern
of follicular development has been observed in present study.

CONCLUSION

From the results of present study, it may be concluded that
development of ovarian follicle is highly affected by THI
value during hot-humid season in Sahiwal cows and the
reproductive performance of animal may be predicted using
THI values.

ACKNOWLEDGEMENT

Authors are grateful to the Dean of the Veterinary College,
Anjora and authorities of Dau Shri Vasudev Chandrakar
Kamdhenu Vishwavidyalaya, Durg, Chhattisgarh, India for
providing facilities to conduct this experiment.

REFERENCES

Alves, B.G., Alves, K.A., Lucio, A.C., Martins, M.C, Silva, T.H., Alves,
B.G., Braga, L.S., Silva T.V,, Viu, R. M., Beletti, M. E., Jacomini,
J. 0., Santos, R.M. & Gambarini, M. L. (2014).Ovarian activity
and oocyte quality associated with the biochemical profile
of serum and follicular fluid from Girolando dairy cows
postpartum. Animal Reproduction Science,146, 117-125.

Armstrong, D. V. (1994). Heat stress interaction with shade and
cooling. Journal of Dairy Science,77, 2044-2050.

Behl, R., Behl, J. & Joshi, B.K. (2010). Heat tolerance mechanism in
cattle- statusin zebu cattle: A review. Journal of Animal Science,
80(9): 891-897.

De Rensis, F., Lopez-Gatius, F., Garcia-Ispierto,l.,Morini, G. &
Scaramuzzi, R.J. (2017).Causes of declining fertility in dairy
cows during the warm season. Theriogenology, 91, 145-153.

Diaz, R.F, Galina, C.S., Aranda, E.M., Aceves, L.A., Sénchez, J.G. &
Pablos, J.L. (2020). Effect of temperature—humidity index on
the onset of post-partum ovarian activity and reproductive
behavior in Bos indicus cows. Animal Reproduction, 17(1),
€20190074.

Habeeb, A.A., Gad, A.E., EL-Tarabany, A.A.& Atta, M.A.A. (2018).
Negative effects of heat stress on growth and milk production
of farm animals. Journal of Animal Husbandry and Dairy
Science.2(1), 1-12.

Kadzere, CT., Murphy, M.R,, Silanikove, N. & Maltz, E. (2002). Heat
stress in lactating dairy cows: A review. LivestockProduction
Science, 77, 59-91.




Effect of Stress on Ovarian Follicular Activity in Postpartum Sahiwal Cows during Hot-Humid Season

Kim, Jong-Hyeong., Mamuad, L. L., Yang, Chul-Ju., Kim, Seon-Ho.,
Ha,lJ. K., Lee, Wang-Shik., Cho, Kwang-Keon & Lee, Sang-Suk.
(2012). Hemato-biochemical and cortisol profile of Holstein
growing-calvessupplemented with vitamin C during summer.
Asian-Aust. of Animal Science, 25(3),361-368.

Kolli, V., Upadhyay, R.C. & Singh, D. (2014). Peripheral blood
leukocytes transcriptomic signature highlights the altered
metabolic pathways by heat stress in zebu cattle. Research in
VeterinaryScience, 96, 102-110.

Kornmatitsuk, B., Chantaraprateep, P., Kornmatitsuk, S. & Kindahl, H.
(2008). Different types of postpartum luteal activity affected
by the exposure of heat stress and subsequent reproductive
performance in holstein lactating cows. Reproduction in
Domestic Animals, 43, 515-519.

Masoumi, R. & De Rensis, F. (2013). Alteration in reproductive
hormones during heat stress in dairy cattle. African Journal of
Biotechnology, 10(29), 5552-5558.

Mc Dougall, S., Burke, C. R. &Macmillan, K. L. (1995) Patterns of
follicular development during periods of anovulation in
pasture-fed dairy cows after calving. Research in Veterinary
Science, 58, 212-216.

Ozawa, M., Tabayashi, D.,Latief, T.A.,Shimizu, T., Oshima, |.& Kanai,
Y. (2005).Alterations in follicular dynamics andsteroidogenic
abilities induced by heatstress during follicular recruitment in
goats. Reproduction, 129, 621-630.

Roth, Z., Meweidan, R., Shaham-Albalancy, A., Braw-Tal, R. &
Wolfenson, D. (2000). Delayed effect of heat stress on steroid
production in medium-size and preovulatory bovine follicles.
Reproduction, 121,745-751.

Shehab-El-Deen, M.A.M., Leroy, J.L.M.R., Fadel, M.S,, Saleh, S.Y.A.,
Maes, D. & Van Soom, A. (2010). Biochemical changes in the
follicular fluid of the dominant follicle of high producing
dairy cows exposed to heat stress early post-partum. Animal
Reproduction Science,117(3-4), 189-200.

Temple, D., Bargo, F., Mainau, E., Ipharraguerre, |.& Manteca, X. (2015).
Heat stress and efficiency in dairy milk production: A practical
approach. The Farm Animal Welfare Fact Sheet No. 12, Farm
Animal Welfare Education Centre.

Torres-Junior, J.R., de F.A. Pires, M., de Sa, W.F., de M Ferreira,
A., Viana, J.H.M., Camargo, L.S.A., Ramos, A.A., Folhadella,
I.M., Polisseni, J., de Freitas, C., Clemente, C.A.A., de Sa Filho,
M.F., Paula-Lopes, F.F. &Baruselli, P.S. (2007). Effect of maternal
heat-stress on follicular growth and oocyte competence in Bos
indicus cattle. Theriogenology, 69(2), 155-66.

Wolfenson, D., Lew, B.J., Thatcher, WW., Graber, Y. & Meidan, R.
(1997). Seasonal and acute heat stress effects on steroid
production by dominant follicle in cattle. Animal Reproduction
Science, 47,9-19.

The Indian Journal of Veterinary Sciences and Biotechnology, Volume 19 Issue 2 (March-April 2023) 73



