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Abstract

This study was conducted in Basrah province from September 2022 till December 2022 to
evaluate the ratio of enzymatic antioxidants; catalase (CAT), superoxide dismutase (SOD),
glutathione peroxidase (GSH-px), glutathione (GSH), and the concentration of
malondialdehyde level (MDA) in the serum of 10 cows that suffered from postpartum anestrus
compared five cyclic cows as a control group. In addition, a hormonal evaluation (Estrogen
E2, progesterone P4, and cortisol) in postpartum anestrus cows compared regular control
group. Postpartum anestrus and cyclic cows are diagnosed ultrasonographically by examining
the genital tract per rectum using ultrasound. The results revealed a significant decrease
(P<0.05) in all antioxidant enzymes (SOD, CAT, GSH-px) in postpartum anestrus cows in
compared with to regular cyclic cows. The results of GSH analysis revealed that non-
significant elevation occurred in postpartum anestrus cows compared to normal cyclic cows,
and a significant increase (P<0.05) in the MDA level occurred in anestrus cows compared
control group. The hormonal analysis showed a significant decrease (P<0.05) in both estrogen
and progesterone with a significant elevation (P<0.05) for cortisol in anestrus cows compared
to cyclic cows. The study concluded the postpartum anestrus cows were under oxidative
stress, which plays an essential role in anestrus, especially after parturition..
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Introduction

Postpartum anestrus in cows is regarded as one of the major reproductive diseases
that affect the estrus cycle, followed by the economic waste in dairy cows (1). It is considered
a usual case associated with some physiological conditions, such as early postpartum and
milking periods. It is classified as an abnormal pathological problem when it exceeds the

normal open days (2).

During pregnancy; progesterone suppresses the hypothalamus-pituitary axis and
decreases Gonadotropin Releasing Hormone (GnRH) production (3). Increased levels of
GnRH after delivery from the hypothalamus and FSH-LH from the anterior pituitary
increase follicular development and continued cyclicity (4). However, the recovery of the
hypothalamic-pituitary axis and initiation of ovarian activity may be delayed and prolong
the period of postpartum anestrus in cattle (4). Many causes delay the period of restoring
ovarian cyclicity after delivery, like aging, stress, climate changes, and nutritional condition
(5).

Many studies indicated the relationship between stress factors and animal
reproductive ability (6, 7, and 8). Stress factors like climate changes, nutritional
deficiencies, milk production, healthy condition, and prevalent diseases are essential in
producing reactive oxygen species (ROS) and reactive nitrogen species (RNS) (9, and 10).
ROS and RNS include hydroxyl radicals, superoxide ions, hydrogen peroxide, and nitric
oxide radicals, which affect the fertility of the animals (11). Generally, ROS and RNS affect
folliculogenesis and steroidogenesis, which are essential for the reappearance of estrus
within normal open days after delivery (12, and 13). Many studies revealed the relationship
between antioxidant enzymes and the incidence of retained placenta in cows (14) and

buffaloes (15), polycystic ovaries (16), and infertility in male (17) and female (18).

Antioxidant defense systems (enzymatic and non-enzymatic) resist the adverse effect of
free radicals by neutralizing these ROS and minimizing the free radical impact on viable
cells (19). The enzymatic antioxidants include CAT, SOD, and GSH-px. In contrast, the non-
enzymatic antioxidant contains GSH, vitamin C, vitamin E, B- carotene, and different
elements (15-19). Therefore, the present study evaluated the differences in the activity of
enzymatic antioxidants and their relationship with some reproductive hormones in cows

suffering from postpartum anestrus compared to normal cyclic cows.
Materials and Methods
1. Animals study

The study included 15 cows; 10 of them suffered from postpartum anestrus (didn't
exhibit any signs of estrus even after 100 days of birth), and five normal cyclic cows (in the
estrus phase) were used as a control. Ultrasonography diagnosed postpartum anestrus
cases from normal cyclic cows and the owners' clinical signs. The ultrasonography used
CHISONR (ECO1, China) 5.0 MHz linear rectal probe to evaluate the reproductive system,

especially ovarian activity and uterine status (8).
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2. Antioxidant and oxidant parameters

The evaluation of CAT, SOD, and (GSH_Px) activity and the level of GSH) and MDA (as
well as hormonal analysis for estradiol, progesterone, and cortisol) was done by collecting 10
ml of blood via the jugular vein of experimental animals. Serum was separated by centrifuge
at 3000 rpm for 15 minutes and kept at — 20°C until analysis. The activity of CAT enzyme
(units/ml) in serum was determined according to the method of (20); modified by (21) by
using a special kit (Sza kits, Germany) which depends on the amount of enzymes that
catalysis the reaction of one umol of hydrogen peroxide substrate per minute at 240 nm
after 30 seconds. Total SOD and GSH-px activity in serum were measured based on (22) by
using a special kit (Sza kits, Germany). These methods depend on the ability of SOD to
inhibit epinephrine oxidation at 480 nm immediately and after 5 minutes at 37 C. while the
activity of GSH-px depends on the amount of enzymes that catalysis the reaction of one
umol of Allman's reagent substrate at 412 nm and 37°C. The concentration of GSH
(Mmole/L) was evaluated according to (23); modified by (24) by using a special kit (Sza kits,
Germany) that used Allman's reagent at 37 C, and the absorbance was recorded at 412 nm.
The concentration of MDA (Mmole/L) was done based on (25); modified by (26) by using (Sza
kits, Germany), and the reaction with thiobarbituric acid was measured at 532 nm at room

temperature. Enzyme assays did all previous analyses by spectrophotometer, apple, Japan.
3. Hormonal analysis

Progesterone (P4), estradiol (E2), and cortisol were estimated by Enzyme-Linked
Immune Sorbent Assay (ELISA) technique by using a specific bovine kit (Yingxin Laboratory,

China) according to the instruction of the manufacturer.
4. Statistical analysis

Statistical analyses were performed using student T-test through SPSS computer
package version 25. The differences are considered to be significant at (p<0.05) (SPSS,
Version 20, IBM, USA).

Results

The ultrasonography results revealed its efficiency for detecting postpartum anestrus
cases compared to normal cyclic cows. Postpartum anestrus cows showed ovarian inactivity
(inactive ovaries or anovulatory follicles), which appeared as a gray iso-echoic mass with
echoic borders in the transverse section compared to normal cyclic cows, which revealed hypo-
echoic mature or secondary follicles on the ovary as shown in (figure 1). Uterine horns
examination with ultrasound for postpartum anestrus cows revealed a hyperechoic structure
than other tissue in the transverse section compared to cyclic cows, which showed gray

transparent echoic uterine layers with lumen as shown in (figure 2).
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Figure 1. A, An ultrasound image of the ovary in postpartum anestrus cows shows gray iso
echoic with a high echoic border and absence of follicles by using a 5 MHz trans-rectal
transducer. B, Ultrasound images in normal cyclic cows shows hypo-echoic mass with mature

follicles using a 5 MHz trans-rectal transducer.
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Figure 2. A, An ultrasound image of uterine horns is hyper echoic without a clear lumen due
to ovarian inactivity in postpartum anestrus using a 5 MHz trans-rectal transducer. B, An
ultrasound image of uterine horns shows gray transparent echoic uterine layers due to

ovarian activity in cyclic cows by using 5 MHz trans-rectal transducer.

The results of the evaluation of antioxidant enzymes in postpartum anestrus cows

revealed these animals were in a stress factor which showed a significant decrease (P<0.05)

in CAT and SOD (figure 3) and GSH_Px (figure 4) compared to normal cyclic cows which

showed sufficient levels of previous antioxidant enzymes.
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Figure 3. Catalase and SOD activity in postpartum anestrus cows compared normal cyclic
cows. Different litters indicate significant difference at (p<0.05).
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Figure 4. GSH-px activity in postpartum anestrus cows compared normal cyclic cows.
Different litters indicate significant difference at (p<0.05).

The present study confirms the results of antioxidant enzymes through the evaluation
of the concentration of GSH. The concentration of GSH in postpartum anestrus cows was
(246.23+64.7), which is significantly (P<0.05) lower than normal cyclic cows (567.51+114.72),

as shown in (figure 5).
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Figure 5. GSH level in postpartum anestrus cows compared normal cyclic cows. Different
litters indicate significant difference at (p<0.05).

In the current study, the marker of oxidative stress was evaluated by estimating the
level of MDA (the product of polyunsaturated fatty acid peroxidation in cells). The results
revealed that the animals were under severe stress factors through the significant increase
(P<0.095) in the level of MDA (90.44+ 12.5) in postpartum anestrus cows compared to normal

cyclic cows (61.08+11.88) as shown in (figure 6).
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Figure 6. MDA level in postpartum anestrus cows compared normal cyclic cows. Different
litters indicate significant difference at (p<0.05).

The results of the hormonal analysis confirmed that the cases of postpartum anestrus
diagnosed by ultrasound device had a significant decrease (p<0.05) in the levels of estrogen
compared to normal cyclic cows with the non-significant difference in the concentration of
progesterone as in (table 1), and a slight rise in the concentration of cortisone in postpartum

anestrus cows compared normal cyclic cows as shown in (table 1).
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Table 1. concentration of hormones (estradiol, progesterone, and cortisol) in postpartum
anestrus cows compared normal cyclic cows

Groups/Cows Estradiol Progesterone Cortisol
(pg/ml) (ng/mi) (pg/ml)

Postpartum anestrus | 13.76£2.90 a 0.78+0.22 a 73.05+£12.77 a
Normal cyclic 67.53t11.82 b 1.1310.34 a 51.3349.71 a

Data are presented as number (mean = SEM). @b different letters within each column indicate
significant difference (p< 0.05).

Discussion

Postpartum anestrus indicates that the cows have not returned to estrus despite
exceeding the standard open days period, estimated at 60-80 days post-delivery (2 and 27 ).
In a recent study, postpartum anestrus in cows formed more than 50% of the reasons for
anestrus suffering from the luteal cyst, persistent corpus luteum, cystic corpus luteum, and
uterine infection (8). The present study indicated the efficiency of ultrasound in diagnosing
the presence and the causes of postpartum anestrus in cows, which agreed with many studies

(8 and 28).

The current study evaluated the antioxidant enzymes CAT, SOD, and GSH_Px in all
cases of postpartum anestrus cows compared to regular cyclic cows. The results revealed
significant decreases in these enzymes compared to normal cyclic cows. Antioxidant enzymes
induce the catalytic transformation of ROS and their by-products into other nontoxic
chemicals and produce a defense mechanism against oxidative stress that may lead to cell
damage (15 and 19). Deficiencies in the antioxidant enzymes are related to many diseases in
humans and animals (14-18). The lack of enzymatic and non-enzymatic antioxidants allows
reactive oxygen species (ROS) to react with cells and organs by oxidation or inducing chemical
transformation, followed by many disorders (8, 14-18). Our results revealed the postpartum
anestrus cows were in oxidative stress, which may have occurred due to heat stress, abnormal

puerperium, milking, and insufficient diet intake (6, 7, and 9).

In our study, the low serum CAT, SOD, and GSH_Px levels in postpartum anestrus cows
agreed with (29), who reported similar evidence in anestrus cows. A similar observation was
seen in buffaloes (30) and ewes (31); they found a significant decrease in enzymatic
antioxidants in anestrus animals compared to normal cyclic ones. (14) Their study revealed a
significant decline in the level of enzymatic antioxidants in retained placenta compared to
non-retained placenta animals. This fact indicates that postpartum anestrus cows were in
oxidative stress, and the decrease in the levels of these enzymes may be due to the ongoing
requirements for prevention of oxidative stress that is occurred after parturition to prevent

free radicals formation and minimize their adverse effect (32).

In addition to enzymatic antioxidants, our results revealed a significant decrease in the

level of GSH, which came in agreement with studies conducted on cows (19 and 29), buffaloes
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(30) and ewes (31). GSH is the primary antioxidant produced by the cells and neutralizes ROS
through its associated enzymes, like glutathione peroxidase, reductase, and transferase (11
anf 12). The reduction in the GSH level in postpartum anestrus cows confirms the animals
studied were under oxidative stress, which interfere with normal endocrine function after

parturition followed by postpartum anestrus (11).

The incidence of oxidative stress in animals study was documented after measuring the
MDA level, which showed a significant increase in postpartum anestrus compared to normal
cyclic cows. (30) Found a sharp elevation in MDA in anestrus water buffalo, and a higher level
for MDA occurred in anestrus and repeat breeding in Cholistani cattle (29). MDA is an index

of lipid peroxidation and a marker of oxidative stress in tissue systems (33).

The present study revealed a significant decrease in serum estradiol levels (but not for
progesterone) in postpartum anestrus cows compared to normal cyclic cows, which is
corroborated with many researches in cows (2,4 and 5), buffalos (35), and sheep (36). In
anestrus cows, the disappearance of the follicular phase and follicular development plays an
essential role in decreasing estradiol which is necessary for controlling the estrous cycle and
sexual behavior of animals (2, 5). Bovine postpartum anestrus can be an issue due to poor
nutrition, unfavorable weather, lack of energy, high milk production, management stress,
parasites, and infections (5 and 37). (38) Investigated the role of thyroid gland hormones as
regulators of ovarian function, especially after parturition. Our results showed a tight
relationship between these causes and enzymatic antioxidant activity in postpartum anestrus
cows. An apparent reduction in the levels of antioxidant enzymes occurred in postpartum
anestrus cows compared to normal cyclic cows, which coincided with a decrease in the level
of estrogen and, at the same time, increasing in the level of cortisol, which indicates the stress
factor that animals suffered from them. Many studies in cows (39) and buffaloes (40) revealed
the role of cortisol throughout stress, which tends to elevate as a response to resisting the

stress factor and minimizing its effect on the body.
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