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Abstract 
To investigate the impact of VitE, human chorionic gonadotropin (hCG), and 

VitE+hCG on milk yield and blood cortisol concentrations in pregnancy and non-
pregnancy under cold months. Thirty-four Holstein healthy milking cows were 
assigned randomly into four groups (control, VitE alone, hCG alone, and 
VitE+hCG). These groups were injected IM with 1.0 ml propylene glycol/animal, 
1.39 ml α-tocopherol/animal three times before mating for ten days, 2000 IU 
hCG/animal once post-mating for one week, and 1.39 ml+ 2000 IU/animal as the 
same doses and dates as in VitE and hCG groups, respectively. Results revealed 
that treatments did not influence cortisol concentrations during mating in 
pregnancy and non-pregnancy. The combination group affected significantly the 
cortisol than other treatments in pregnant and (P> 0.05) in non-pregnant cows. The 
total cortisol concentrations decreased (P< 0.05) in the combination of pregnant 
and non-pregnant cows. Temperature-Humidity index (THI) was ≥ 46. Milk yield 
increased significantly in VitE and combination groups during mating and 
pregnancy phases (not non-pregnancy). The total milk yield was significantly 
greater in VitE and VitE+HCG of pregnant cows in non-pregnant cows. 
Conclusively, the cold weather didn't affect cortisol concentrations in mating, 
pregnancy, and non-pregnancy, and the combination group resulted in low cortisol 
in pregnancy, probably due to the THI comfortable index ≥ 46 or VitE as a 
potential antioxidant, leading to high milk yield and low cortisol in pregnancy and 
non-pregnancy. In conclusion, the treatments by VitE and combination 
(VitE+hCG) enhanced the milk yield and reduced the cortisol level under the cold 
weather. 
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Introduction 
It is known that homeothermic animals protect themselves from the cold by 

increasing heat production and decreasing heat loss. When the body temperature 
drops, the hypothalamus is responsible for the thermoregulation center through 
chemical reaction series that can lead to heat production or heat loss prevention. 
Mant (1964) reported that heat production plays a crucial role in the secretion of 
stress-response hormones (adrenaline, noradrenaline, and cortisol) that trigger an 
overall increase in lipid metabolism, particularly ketogenesis. Various nutritional 
and environmental conditions can compromise the barrier function in the gut, 
allowing lipopolysaccharides to enter the bloodstream. Thus, excess circulating 
lipids and low antioxidant status were correlated with oxidative stress when free 
radicals initiate chain reactions to generate reactive oxygen species (ROS) that 
promote inflammation (Bradford et al. 2015).  

Cortisol level affects reproductive behavior. Administering the cortisol 
during pro-estrus inhibited the pre-ovulatory surge of LH, ovulation, and estrus in 
dairy heifers (Stoebel and Moberg. 1982b). Also, injection of ACTH delayed the 
LH surge, ovulation, and estrus when heifers injection was at 12-hour intervals 
before estrus in heifers (Stoebel and Moberg. 1982b). Similarly, stresses such as 
confinement and electrical shock elevated serum corticosteroid concentrations and 
inhibited the LH surge in dairy heifers (Stoebel and Moberg, 1982). Seasonal 
variation in plasma cortisol concentrations was confirmed in many previous 
studies, where the highest levels of cortisol occurred in spring (Persson et al. 2008, 
Miller et al. 2016), summer (Kanikowska et al. 2018), and the lowest levels were 
in winter (Weitzman et al. 1975). Cortisol increased the milk synthesis (Neville et 
al., 2002; Casey and Plaut, 2007. Acute stresses (vaccination farm management 
practices) such as vaccination, vermifugation, first milking, and transport caused 
cortisol release and decreased milk yield (Sevi et al., 2001a, b; Canaes et al., 2009; 
Caroprese et al., 2010). Stress has a negative influence on milk yield, but the 
relationship between cortisol release and milk yield needs further studies because 
cortisol is necessary for maintaining homeostasis and promoting animal adaptation 
(Negrao and Marnet, 2003; Trevisi and Bertoni, 2009; Brown and Vosloo, 2017). 
Previous human and dairy animal studies showed that cortisol affected protein, 
glucose, and lipid metabolism. Consequently, the glucose and fatty acids 
availability increased. These molecules are an essential precursor for milk 
production (Stewart and Thompson 1984, Shamay et al. 2000, Djurhuus et al. 
2002, Huzzey et al. 2012). Cortisol in vivo regulated protein metabolism in the 
mammary epithelial cells (Lei et al. 2013) and affected milk yield depending on 
the lactation stage (Bomfim et al. 2022). 

Dairy cows respond differently to stress. It is important to remove harmful 
elements from the reproductive stages to improve productivity and reproductive 
performance. Oxidative stress (OS) can damage reproductive organs by attacking 
cellular membranes through lipid peroxidation. An increase in reactive oxygen 
species (ROS) disrupts metabolic processes and damages cells in the body Sordillo 
and Aitken, 2009). This damage and disruption can lead to reproductive disorders, 
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especially during physiological stages such as pregnancy, parturition, and lactation 
(Sharma et al. 2011). Antioxidants play a protective role by affecting ROS in four 
ways: scavenging, quenching, restoring, and breaking chains (Cherubini et al. 
2005). Vitamin E, as a potential antioxidant, helps reduce cellular damage caused 
by free radicals (Kolb et al. 1997, Sordillo, 2013). Inadequate essential vitamin 
and micronutrient supplies can lead to a biological competition between the mother 
and conceptus, which can be detrimental to the health of both. 

Progesterone (P4) is essential for maintaining the pregnancy. The positive 
association between plasma P4 concentrations during ovarian follicle development 
and fertility in lactating dairy cows has been found in several studies (Folman et 
al. 1990, Colazo et al. 2013, Bisinotto et al. 2015). Increasing P4 concentrations 
in the early di-estrus phase reduced uterine dysfunctions and enhanced embryonic 
survival. Inducing ovulation with human chorionic gonadotropin (hCG) promoted 
ovulation in non-cyclic lactating cows and prevented the harmful effects of heat 
stress on ovulation (De Rensis et al. 2010). Heat stress occurs if the cows are under 
an environmental Temperature-Humidity Index (THI) >72 levels (De Rensis et al. 
2015), and their reproductive performance is hurt. Regardless of the cool or warm 
conditions, however, hCG treatment increased the pregnancy rate in multiparous 
cows (Garcia-Ispierto et al. 2019). Treatment with hCG increased luteal 
steroidogenic capacity and P4 secretion (Farin et al., 1988; Vergani et al., 
2020; Rodrigues et al., 2022) in addition to the formation of accessory CL due to 
hCG’s LH-like actions (Coleson et al., 2015). Therefore, the study aimed to 
investigate the effect of VitE, hCG, and their combination as beneficial agents for 
improving reproductive performance and against oxidation and cold stress in 
milking cows. Therefore, the study aimed to investigate the injection of VitE, hCG, 
and their combination as beneficial agents against oxidation and cold stress in 
Holstein milking cows. 
Materials and Methods 
Animals 

The experiment was carried out in Alumminium Company Farm - Naga 
Hammadi – Egypt in the winter from December 2021 to February of 2022. Thirty-
four Holstein healthy milking cows (second lactation season) were divided 
randomly into four groups (unequal numbers). The 1st group (n=8) was i.m. 
injected with 1.0 ml propylene glycol and considered the control to the treatments. 
In the 2nd group (n=9), each cow was i.m. injected with 1.39 ml vitamin E (α-
Tochopherol ≥ 95.5 %, 1003222740, Sigma-Aldrich, product number 258024, 
USA) three times for ten days before AI. In the 3rd group (n=9), each cow was 
i.m. injected with 2000 IU hCG only once after insemination by one week. The 4th 
group (n=8) was i.m. injected with the combination VitE+hCG with the same doses 
and dates as in the 2nd and 3rd groups. All cows were synchronized using GnRH 
and Receptal (GPG protocol). The pregnancy was diagnosed by measuring P4 
concentration at 7 days after insemination. 
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Feeding 
Animals fed a ration contained 16 % crude protein, 2 % crude fat, 14% crude 

fibers, 65% TDN). The ingredients are yellow corn, wheat brane, uncotryicayed 
cotton seeds, Soya bean, limestone meal, and salt. Each animal fed a concentrated 
ration three times a day (8.0 a.m. (5 kg), 4.0 p.m. (3 kg), and 11:30 p.m. (6 kg). 
Besides, wheat straw (4 kg) and green fodder (14 kg daily) were introduced at 
noon. Water was available throughput the time. 
Estrous synchronization 

All cows exhibited estrous synchronization using the GPG protocol that 
depends on GnRH and PGF2α analogs (Panjaitan et al. 2019). This protocol was 
used in estrous synchronization in different agricultural animals for regulating 
ovarian function by modulating follicular waves and corpus luteum life 
span (Holtz et al. 2008) and reducing the intervals to first AI and days open 
(Tenhagen et al. 2004). All cows were injected i.m, with 2.5 mg GnRH (Reciptal, 
Reg No 2139product of Intervet International GmbH-Germany) on day 0 followed 
by seven days 2.0 ml PGF2α (Estrumate, Product of Vet Pharma Frissoythe GmbH 
Germany) injection, the second injection of Reciptal was after nine days of the first 
injection. All cows were serviced using an AI device on day 10 of the GPG 
protocol without estrous detection. Each cow was inseminated with 15× 106 
sperms and viability 80 %. Semen was purchased from COOPEX company 
(Extrafin and Humme), Montbelirde.   
Management 

All cows were milked using milking machine two times a day (7.0 a.m. and 
3.0 p.m.).  Cows were housed in semi-open pens under the average air temperature 
and relative humidity throughout the study (from December 25, 2021, to February 
18, 2022) were 14.7 ºC and 47.67 % 
Temperature-Humidity Index (THI) 

The Table 1 represents the degree of temperature (oC) and relative humidity 
(%) during 3 cold months which cows were exposed to them pre-and post mating 
and continued until 45-DPM. The Temperature-Humidity Index was calculated 
from Thomb, (1959) equation 

) (1.8 ×T-26 RH ×0.0055) – 0.55 (- )T+32 ×1.8 ) = (THI( 

Where: T= air temperature degree. RH= relative humidity 
Table 1 Represents the air temperature degree and Relative humidity during cold 

months 

Degree Months of Temp. and RH 
December January February 

Temp. 10.9 7.2 12.3 
RH % 56.8 73.2 68.5 
THI 49.1 39.4 52 
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Blood collection 
The blood was collected from all cows in pregnancy or non-pregnancy to 

determine cortisol concentrations and milk yield in pregnant and non-pregnant 
cows. The blood was withdrawn from the jugular vein using an 18-G needle in the 
intervals of mating, 7, 15, and 45 days post-mating (7, 15, and 45-
DPM). Following, the blood was collected in the early morning (7.00 a.m.) before 
feed intake, centrifuged (2000 x g) for getting the serum, and stored in Eppendorf 
tubes under -20 oC for cortisol hormone determination later. 
 Cortisol analysis  

 Cortisol was assayed by enzyme-linked immune sorbent assay (ELISA) 
method using kits of cortisol purchased from DiaMetra, Mod. PIS000-1, Italy) and 
built on the principle of competitive binding with an assay range of 0.05–60 ng/mL 
and reading at 620–630 nm (Bio Tek Instruments, Inc, Highland Park, Winooski, 
VT 05404-0998, REF EPOCH, USA). 
 Statistical analysis 

Cortisol concentrations and milk yield data were analyzed using the 
Statistical Package for the Social Sciences (SPSS, 2007). The normality of data 
distribution was verified using the Kolmogorov-Smirnoff test and expressed as the 
mean ± standard error. The analysis of variance (ANOVA) was used among 
groups, and Duncan’s multiple range test was used as a post hoc test to determine 
the significance of the treatment (Duncan, 1955). The linear model was: Yij = µ + 
Tinm + eij was used for computing the univariate analysis of variance, whereas: 
Yij refers to the value of any experimental observation in this study, µ is the 
general mean, Ti is the treatment effect, and eij signifies the experimental random 
errors of observations. 
Results 
Cortisol 

Based on the data presented in Table 2, the mean cortisol concentrations in 
pregnant cows during the PM phase were significantly higher in the VitE+HCG 
group compared to the VitE, hCG, and control groups, while no significant 
differences between the treatments and the control in non-pregnant 
cows. No significant differences between the treatments and the control in cortisol 
values during the mating phase in pregnant and non-pregnant cows (Table 2). The 
mean cortisol concentrations were significantly lower in the combination (VitE+ 
hCG) during the 7, 15, and 45-DPM phases of pregnant cows than in VitE, hCG, 
and control groups. The same low cortisol concentrations occurred during 7-and 
45-DPOM phases in non-pregnant cows except for 15-DPM in which the cortisol 
was lower without significance than the other groups (Table 2). The table also 
indicated that the total cortisol concentrations in pregnant and non-pregnant cows 
were lower in the combination group compared with the other two treatments and 
control groups (Fig. 1).  
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Table 2.  Effect of VitE, hCG, and their combination (VitE+hCG) on cortisol 
concentrations during Pre-mating (PM), mating (M), 7, 15, and 45-DPM (day 
pot-mating) in pregnant and non-pregnant milking cows 

Phase Pregnancy No Pregnancy 
 Control VitE VitE+HCG HCG Control VitE VitE+HCG HCG 

PM b10.5±0.4 b9.6±2.5 a17.4±1.5 ab12.1±2.0 12.3±3.0 14.4±1.2 11.8±1.4 12.7±1.8 
M 14.1±3.3 12.8±0.8 11.8±3.2 14.0±1.8 13.7±1.5 15.4±1.3 11.2±2.2 12.9±1.6 
7-

DPM 
a12.7±1.7 ab8.9±0.6 b8.3±1.3 a12.7±1.1 a17.1±2.4 b10.3±0.8 b10.5±0.5 ab13.1±0.8 

15-
DPM 

a11.2±1.4 ab7.7±1.0  b6.0±1.2 a10.9±1.1 10.6±1.9 13.5±1.0 10.4±1.0 10.7±0.7 

45-
DPM 

ab10.8±0.3 ab8.3±1.3 b6.4±2.3 13.8±1.5 ab10.2±0.5 ab8.2±2.2 b5.1±0.9 a11.1±1.8 

Total 59.3±5.7 47.4±4.5 47.7±5.8 63.4±3.5 61.5±3.0 61.6±0.4 49.0±4.2 60.6±4.0 
Mean followed different superscript letter a -b--ab within the same row is significant different at p<0.01or 
P<0.05 
 

 

Figure 1. Total  cortisol concentration from pre-mating (PM) to 45-DPM (day post-
mating) phases in pregnant and non-pregnant milking cows treated with VitE, 
VitE+HCG, and HCG compared with the control ones. 
 
Milk yield 

Data in Table 3 showed that the mean milk yield in the PM phase of pregnant 
cows was slightly higher (P<0,05) in the VitE group and lower in the HCG group 
than in the control. The Table showed that milk yield in pregnant cows increased 
significantly in VitE and VitE+HCG groups during the phases of mating (M), 7, 
15, and 45-DPM, where the higher milk yield occurred in the 15 and 45-DPM 
phases compared with the control and HCG groups, while the milk yield in non-
pregnant cows was not affected by the treatments in all phases (Table 3). The total 
milk yield from the PM phase to 45-DPM phase of pregnant cows was significantly 
greater in VitE and VitE+HCG groups than in HCG and control groups (Fig 2), 
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while in non-pregnant milking cows, the total milk yield was not affected by the 
treatments despite the milk yield was high in the VitE group (Fig 2).  
Table 3. Effect of VitE, hCG, and their combination (VitE+hCG) on milk yield 

(Liter) in Holstein milking cows 
Phase 

 

Pregnancy Nom-pregnancy 

Control VitE VitE+hCG HCG Control VitE VitE+ 
hCG hCG 

PM 22.0±1.3ab 24.0±0.6a 22.9±0.8ab 20.6±1.5b 21.4±0.4 20.3±0.8 18.5±4.0 20.6±1.8 

M 17.8±1.3b 21.9±0.7 a 20.9±0.8a 16.6±1.3b 18.0±0.5 19.5±0.5 17.5±4.0 17.8±1.8 
7-

DPM 22.0±1.3ab 27.3±0.8a 24.7±0.9ab 21.9±0.8b 21.5±0.5 24.0±2.0 20.0±4.2 20.5±1.9 

15-
DPM 22.2±0.73b 29.0±0.7a 26.5±1.0a 21.5±1.1b 21.8±0.7 26.3±0.3 21.0±4.0 20.6±2.2 

45-
DPM 21.8±1.2b 29.4±0.8a 27.1±1.1a 21.3±1. 9b 21.9±0.8 26.3±0.3 22.8±3.8 20.9±2.2 

Total 105,8±5.8 131,6 
±3.6 122,1±4.6 101..9±6.5 104.6±2.9 116.4±3.9 99.8±20.0 100.4±9.9 

N= Number of animals within the group  
a-b-ab:  Values sharing different superscripts in the column are significantly different at P<0.05 
 

 

Figure 2. Total milk yield from pre-mating  (PM) to 45-DPOM (day post-mating)  
in pregnant and non-pregnant of milking cows compared with the control ones. 
 
Discussion 
Cortisol 

Little information is present in the literature about the effect of VitE and hCG 
injection on the stress response in pregnant milking cows recognized by a 
particular physiological status compared with non-pregnant milking cows. 
However, previously, supplementation of vitamin E and selenium decreased 
plasma cortisol levels in pregnant water buffaloes (Dimri et al., 2010), pregnant 
crossbreed dairy cattle (Gupta et al., 2005), and in dairy cows under abomasal 
displacement surgery (Mudron and Rehage, 2018). Furthermore, VitE and 
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selenium i.m. injected in high lactating cows resulted in increased antioxidant 
indicator (erythrocyte glutathione peroxidase activity) (Zahrazadeh et al., 2018). 

The current results indicate that cortisol concentration during 7-DPM in 
pregnant and non-pregnant cows was significantly greater in the control than VitE 
and Vit+hCG groups. Previous studies revealed that cortisol is secreted in large 
quantities during cold stress (Nicholson and Young, 1978, Sakly and Koch, 1982). 
Similar previous studies showed that exposure to cold air (5 - 15º C) increased 
serum cortisol levels (Wagner et al. 1987, Tikuisis et al. 1999). On the contrary, 
some studies have reported decreased (Leppäluoto et al. 1988, Wittert et al. 1992) 
or unchanged serum cortisol levels in response to cold (Galbo et al. 1979, Gerra et 
al. 1992). Otherwise, winter does not affect the cortisol level (Maes et al. (1997, 
Takagi (1986). Wilson et al. (1970) reported that exposure to cold air (-5 - - 2º C) 
during the winter decreased cortisol levels more slowly than exposure to a warm 
summer day. Further, plasma ACTH levels increased if cold exposure was more 
than 30 min at 4º C (Ohno et al. 1987, Vigas et al. 1988, Wittert et al. 1992). 
However, seasonal variation in plasma cortisol concentrations has been confirmed 
in previous studies, where the highest levels of cortisol were in spring (Persson et 
al. 2008, Miller et al. 2016), summer (Kanikowska et al. 2018), and the lowest 
levels were in winter (Weitzman et al. 1975). However, ROS level elevation 
harmed the metabolism and health of dairy cows. These harmful effects may be 
alleviated with enzymatic and non-enzymatic antioxidants (Miller and 
Brzwzinska-Slebodzinska, 1993). Similarly, Sordillo and Aitken (2009) reported 
that an increase in ROS impaired the metabolic process and damaged all body 
organs and tissues which impactcted on the metabolic pathways. Likewise, ROS 
increases its levels during the physiological stages, such as pregnancy, parturition, 
and lactation, in which oxidative stress increases (Sharma et al. 2011). 
Antioxidants affect ROS in four ways: scavenger, quencher, restorative, and chain 
breaker (Cherubini et al. 2005). The VitE (potential antioxidant) reduced the 
cellular damage caused by endogenous free radicals (Kolb et al. 1997, Sordillo, 
2013). 

Any stressor can change animal homeostasis because cattle transported from 
one place to another resulted in increased activity in enzymes and hormones that 
impede homeostasis, metabolic processes, and immunity (Adenkola and Ayo, 
2010) and increased levels of ROS owing to inflammation with depletion of 
antioxidant enzyme activity (Piccione et al., 2013; Deters and Hansen, 2020). The 
VitE (potent antioxidant) scavenged free radicals in cattle (Spears, 2000).  
Milk yield 

The current results revealed that milk yield increased in VitE and the 
combination groups during mating and 45 D-PM when THI levels were between 
39.4 and 52. Although the cold stress could reduce milk secretion in lactating cows 
because of a reduction in mammary blood flow, the treatment with VitE assisted 
in expanding the maternal blood flows by enhancing the release of prostacyclin (a 
metabolite of arachidonic acid that inhibits platelet aggregation), which increases 
blood vasodilation (FNBIM, 2000).  A lactating cow requires about five hundred 
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liters of blood flow to the udder to produce one liter of milk (Pandey et al. 2018, 
Pellegrino et al. 2021). Hence, VitE (α-tocopherol) could be associated with the 
blood flow and nutrient supply to the mammary gland. Many previous studies 
confirmed that prostacyclin regulated blood flow between the placenta and fetus 
and within the fetal circulation (de Jong et al., 2000; Walsh, 2004) because the 
imbalance between prostacyclin and thromboxane led to vasoconstriction (reduced 
blood flow between fetus and placenta might increase the risk of fetal growth 
restriction) (de Jong et al., 2000; Walsh, 2004). McDowell et al. (1996) reported 
that VitE improved body functions (growth, reproduction, and immunity), 
prevented diseases, and protected tissues. Previous studies indicated that VitE 
supplementation during the dry period reduced rates and duration of infections and 
incidence of mastitis as Indicated by somatic cell counts in the milk (Weiss et al. 
1997; Politis et al. 2012). Vitamin E levels drop strongly during the last weeks of 
gestation and are the lowest levels at calving before they increase again during the 
first month of lactation (Stowe et al. 1988; Weiss et al.  1994). Many found 
positive effects on immune status with supplementation during late gestation, such 
as improved functionality of leukocytes neutrophils, and lymphocytes (Hogan et 
al. 1990; Politis et al. 2001; Weiss et al. 2009; De et al. 2014), and reduced 
indicators of oxidative stress measured in the blood (Bouwstra et al. 2009; 
Aggarwal et al. 2013; Aggarwal and Chandra, 2018). A few studies conducted 
during lactation reported positive effects of VitE supplementation on animal health 
parameters (Schingoethe et al. 1979; Hogan et al. 1990; Rahmani et al. 2015). 
However, the increased milk production with VitE supplementation was confirmed 
in most of the experiments conducted in India (Chatterjee et al. 2005; Aggarwal et 
al. 2013; Chandra et al. 2015; Singh et al. 2020) which are in harmony with the 
current results.   
Conclusion 

Finally, it was resulted from the study that the cold exposure didn't affect 
cortisol concentrations in mating, pregnancy, and non-pregnancy, and the 
combination group resulted in low cortisol in pregnancy, probably due to THI 
comfortable index or VitE as a potential antioxidant that led to ROS reduction and 
increasing the milk yield and lower cortisol in pregnant and non-pregnant milking 
cows. Generally, the treatments by VitE and combination (VitE+hCG) enhanced 
the milk yield and reduced the cortisol level under cold weather. 
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ــ،شـــــكــل ھورمون الكورتیزول ومحصـــــول اللبن المتــأثران بحقن فیتــامین   وھورمون    ھــــــــ
ادوتروبین   دمـاجھمـا معـا    ،الكوریونىالجونـ ة الحـامـل والغیر حـامـل تحـت    فيوانـ الأبقـار الحلابـ

 الطقس البارد

 بدريجمال  ،4، أسـماء عبد الغفار نصـر3، سـھیر محمد رجب2محمد مصـطفى سـلیمان ،1سـالم العربيأنس احمد  
 1 سلیمان عبد اللهإبراھیم  ،1محمود  اف الوأبو 

 ، مصر. جامعة أسیوط الزراعة،، كلیة الحیوانيلإنتاج اقسم 1
 ، مصر.، قناحمادي، نجع الألمونیوممزرعة مصنع 2
 ، مصر.، قسم علم الحیون، كلیة العلوم، جامعة أسیوطالفسیولوجيمعمل 3
 ، مصر.وصحة الحیوان، أسیوط البیطريقسم امراض الدواجن، معھد 4

 الملخص
ــ،ث تأثیر فیتامین  حیتحرى ھذا الب ــ واندماجھما    ھــ وھورمون الجونادوتروبین الكوریونى ــ

الأبقار الحلابة الحامل والغیر حامل    فيمعا على محصــول اللبن وتركیزات ھورمون الكورتیزول  
ــھور   ــاویة   34.  الباردةتحت الش ــمت إلى أربعة مجامیع غیر متس العدد.   فيبقرة حلابة صــحیة قس

  3ملى ألفانوكوقیرول    1.39كنترول (حقنت بالبروبیلین جلیكول)، مجموعة فیتامین ھـــــــــ (حقنت  
دة   ل التزاوج لمـ ت    10مرات قبـ ادوتروبین الكوریونى (حقنـ ام، مجموعـة ھورمون الجونـ  2000أیـ

(حقنت بنفس الجرعات والفترات    الاندماجوحدة دولیة) مرة واحدة بعد التزاوج بأســبوع، مجموعة  
 ن الجونادوتروبین الكوریونى). فیتامین ھـ ـ وھورمو مجموعتي في الموجودةالزمنیة 

أثیر  ا تـ ائج ان المعـاملات لیس لھـ اء    معنويبینـت النتـ   التزاوجعلى تركیزات الكورتیزول اثنـ
المجامیع    الاندماج عنمجموعة    فيالحمل لكن التركیزات كانت منخفضــة معنویا    الحمل وغیر  في

تركیزات الكورتیزول    حامل.الابقار الغیر   فيالأبقار الحامل ومنخفضــة بدون معنویة   فيالأخرى  
الابقار الحامل والغیر حامل عن المجامیع الأخرى    في  الاندماجمجموعة    في  منخفضــةالكلیة كانت  

ــ والاندماجفیتامین    مجموعتي  في  معنویاصول اللبن زاد حم 46 ≤عند دلیل الحرارة والرطوبة     ھـ
ا   ل بینمـ اء التزاوج ومراحـل الحمـ أثیرات    فيأثنـ املات تـ امـل لیس للمعـ ار الغیر حـ ا علىالابقـ   معنویـ

ــول  حم ــول اللبن الكلى للأبقار الحامل كان أعلى    اللبن،ص ھـ  فیتامین    مجموعتي  في  معنویاومحص
اج دمـ امیع الأخرى    والانـ ارد لم یوثر    فيعن المجـ ــة الطقس البـ ل. الخلاصـــ امـ ار الغیر حـ  فيالابقـ

ا انخقـاض   دمـاج نتج عنھـ اء التزاوج والحمـل والغبر حمـل ومجموعـة الإنـ تركیزات الكوراتیزول اثنـ
ئالكورتیزول ربما ھذا    في فیتامین   أليللحیوان أو    المریح 46 ≤عن دلیل الحرارة والرطوبة    ناشـ

ــ   كمضـاد أكسـده قوى   الأبقار    في  وانخفاض الكورتیزولأدى إلى زیادة محصـول اللبن    الذيھــــ
 الحلابة الحامل والغیر حامل.

 


