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Abstract

HE MAIN aim of this study is to assess the effects of grape seed extract (GSE) on immune

performance and, antioxidant capacity in rabbit does exposed to heat stress in Sakha Animal

Research Station, Kafr El-Sheikh governorate, Egypt. Twenty-four healthy mature females of
APRI bred were randomly allocated into 3 groups (eight rabbit does each). The first group (GI),
received a regular rabbit diet and was maintained as a control group. Rabbits from the second group
(G2) were treated with GSE by oral gavage at the dose of 125 mg/kg body weight. The third group
(G3) of rabbits was treated with GSE by oral gavage at a dose of 250 mg/kg body weight. Rabbits
were kept in cages under a constant temperature of 28-30C° and 12:12 hour “light: dark cycle”. Food
and water were provided adlibitum. The lipid parameters, Cholesterol, Triglycerides, and High-
Density Lipoprotein and Low-Density Lipoprotein were determined. For biochemical and
histopathological examinations specimens from liver, kidney, and ovary tissue were collected. The
obtained results from in vitro data demonstrated that GSE (125-250 mg/kg) treatments increased
immunosystem and decreased oxidative stress, and also suggested that GSE plays a beneficial role
in the enhancement of liver and kidney function and improves the ovarian activity.

Keywords: Grape seed extract, pathophysiological changes, antioxidant capacity, heat stress,

Rabbits.

Introduction

According to [13], oxygen is necessary for every life
on Earth to survive. About 5% of oxygen is
univalently reduced during the course of oxygen use
in typical physiological and metabolic processes,
producing oxygen-derived free radicals such as
superoxide, hydrogen peroxide, hydroxyl, and nitric
oxide radicals [35]. The cell is subjected to around
10,000 oxidative hits each second by all of these
radicals, also referred to as reactive oxygen species
(ROS) [24]. Free radicals begin damaging cell
proteins, lipids, and carbohydrates when a formation
of ROS overwhelms the antioxidant defense of the
cells. Several physiological disorders were the result
of this [13].

According to [6], free radicals play a role in the
development of degenerative illnesses. Additionally,
according to [4], they have been linked to the
etiology of cancer, neurological diseases, alcoholism,
diabetes, nephrotoxicity, inflammation,
atherosclerosis, cancer, and the aging process.
According to [22], a variety of plants can be used as
a scavenger for excess free radicals since they

contain significant levels of antioxidants such as
carotenoids, flavonoids, vitamins C and E, and
tannins.

When rabbits experience heat stress, their bodies
are unable to regulate the equilibrium between heat
generation and dissipation. Raising rabbits in the
summertime can be detrimental to their health due to
heat stress, which is easily caused by high ambient
temperatures [30]. A number of variables, including
high temperatures, humidity, radiant heat, and
airspeed, can combine to cause heat stress. As a
result, heat stress is mostly caused by high ambient
temperatures [27].

The average body temperature of a rabbit ranges
from 38.5 to 39.5°C, whereas each rabbit has
individual variances that range from 0.4 to 1.1-C.
When the outside temperature goes beyond 30°C,
heat stress occurs. If the temperature rises above
35°C, rabbits cannot control their body temperature
and will eventually have heat failure [33, 29]. For
rabbits, 15 to 25°C is the appropriate temperature
range, and 55—-65% is the ideal humidity level.
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Heat stress has been shown to have a number of
detrimental effects on rabbit health and productivity.
These include a 20-25% reduction in daily weight
gain, an 8—15% decrease in feed conversion ratio, a
9-12% increase in mortality rate, a 6—10% decrease
in reproductive performance, and more.

Nutritional intervention is one of the possible
ways for mitigating heat stress, and it has been
shown to be an effective mitigation method [41].

Polyphenols, lipids, proteins, and carbs can all be
found in grape seed, a naturally occurring plant
component. The most common phenolic compounds
in grape seeds are called proanthocyanidins, and they
are higher molecular weight polymers made up of
dimers or trimers of (+) -catechin and (-) -
epicatechin. Proanthocyanidins are more potent
antioxidants than other types of phenolic compounds
[1]. Moreover, antibacterial, antiviral, anti-
inflammatory, anti-allergic, and vasodilatory
properties are possessed by vitamin C, E, and gallic
acid [5] [9]. According to [16], GSE shields the
cellular membrane from oxidative damage,
preventing liver lipid peroxidation. The ovarian
activities are controlled by wvarious hormonal
substances which act as themselves oxidative
damage [17]. Reactive oxygen species (ROS) are one
of the many physiological regulators that control the
complex antioxidant defense system present in all
non-pathological cells [29].

ROS are produced in the ovarian follicle and
corpus luteum, and they play crucial roles in
follicular development and survival [45]. The effects
of oxidative stress on female reproduction have been
widely described [3]. It is also commonly known
that, when preserved at physiological cellular
concentrations, ROS play a significant role in the
control of cell signaling. For instance, cell
metabolism produces superoxide, which is produced
by membrane-bond enzyme complex oxidases [28].
On the other hand, oxidants' effects can be offset by
an excess of ROS generation [12]. Moreover,
proanthocyanidins have been demonstrated to
prevent platelet aggregation, lipid peroxidation,
capillary  permeability, and fragility [49].
Proanthocyanidins have also been shown to potently
block xanthine oxidase, an enzyme that is crucial in
the synthesis of free radicals. Also, they have the
ability to bind free iron molecules and prevent lipid
peroxidation  brought on by iron [18].
Proanthocyanidins have a monomer structure made
up of C4 to C8 or C4 to C6 links, which link (epi)
gallocatechin or (epi) catechin [42]. Condensed
tannin, as defined by [7], is a term used to describe
flavan-3-ol that is typically condensed into
oligomeric and polymeric molecules with a degree of
polymerization ranging from 2 to 11.

Proanthocyanidin has been shown to have a
variety of pharmacological and nutraceutical benefits
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over the past few decades, including the prevention
of atherosclerosis, the amelioration of ischemic
cardiovascular disease, anticancer effects, and
antibacterial, antiviral, and antifungal activities [48,
14]. These benefits have been demonstrated by both
experimental and clinical studies. Due to their 20-
fold greater capacity to scavenge free radicals than
other well-known antioxidants (e.g., vitamin C,
vitamin E, or B-carotene), proanthocyanidins were
thought to have positive benefits.

The purpose of the present study was to evaluate
the possible protective effect of grape seed extract on
the heat stressed rabbits under hot environments.

Material and Methods

Grape seed collection

According to [2], grape seeds (Vitis vinifera)
were acquired from El-Ahram Heineken for drinks
(Gianaclis Company), which is situated in the
Gianaclis area, Abu El-Matamir, Beheira
Governorate, Egypt.

Preparation of alcoholic extract

After being cleaned with tap water, the grape
seeds were ground into a powder using a knife mill
and dried. 30 g of the powder was combined with
300 ml of 96% ethanol and allowed it to remain at
room temperature in a shaking water bath for a full
day. With filter paper (Whatman No. 1), the extract
was filtered out of the solid concentration. After
twice extracting the leftover residue, the extracts
were combined. A rotary vacuum evaporator was
used to extract the solvent under vacuum at 40 °C
[31].

Animals and Experimental Procedures

The current study was carried out at the Animal
Production Research Institute in Sakha Station, Kafr
El-Sheikh, Egypt. The biochemical analysis was
done in APRI laboratories during June 2022.

A total of 24 healthy mature rabbit females of the
APRI line were used in this study, weighing 3.0-3.5
kg, were used throughout this study. The Rabbits
from Sakha Research Station were kept in cages.
These cages were cleaned once a week. The feed
(pellets) and water (tap water) were given freely and
housed in a constant 28-33C° temperature
environment with12:12-hour light: dark cycle where
the maximum temperature used to reach heat stress
point is 30.5 C°.

The rabbits were split up into three equal groups
of eight each at random. The initial group (GI) was
kept as a control group and was fed a regular diet of
rabbits. Proanthocyanidins dissolved in water, or
GSE, was administered orally to rabbits in the second
group (G2) at a dose of 125 mg/kg body weight. GSE
was administered orally to the third group (G3) of
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rabbits at a dose of 250 mg/kg body weight [25]. The
experiment was run up to three weeks.

At the end of experiment the blood samples were
obtained via jugular veins punctured using sterile
syringe needle for biochemical assessments. Blood
samples were centrifuged at 700 g for 10 minutes at
room temperature after clotting for an hour. The sera
were carefully gathered and stored at -20°C until
they were needed for the biochemical assessments.
After that, each was euthanized under a light ether
anesthetic. Kidney and liver were taken for
histological and biochemical analyses.

Biochemical Analysis

Using a conventional enzymatic assay
(Fortress/UK kit), the lipid parameters—cholesterol,
triglycerides, and  high- and low-density
lipoprotein—were measured [11]. To estimate MDA
using the thiobarbituric acid test, one gram of liver
and heart tissue was taken, as previously mentioned
by [47]. The liver's GSH content was determined
using [40]. Both creatinine and urea levels in the
serum were determined using the techniques outlined
by [36] and [20]. Using an auto-analyzer (Olympus
AU 600, Japan), the activities of serum alkaline
phosphatase, alanine aminotransferase, and aspartate
aminotransferase (AST) were determined.

Histopathological Examination

For histological study liver and kidney tissue
samples were preserved in 10% buffered neutral
formalin. Histo-section processing was performed on
paraffin-embedded blocks, and 5 pum thick sections
were stained with hematoxylin-eosin and then
viewed using an Olympus BX51 optical microscope
with a 200 X magnification applied to 10
microscopic fields.

Statistical Analysis

Results were expressed as mean + SD, statistical
evaluation was done using one-way analysis of
variance (ANOVA) which is followed by the Duncan
test. The level of statistical significance was set at
P<0.05 [44].

Results
Serum biochemical enzymes

Aspartate aminotransferase (AST) and
alanine transaminase (ALT) activities were
significantly (p < 0.05) decreased in group 3 rabbit
does (30.842.8 and 37.3+2.0) when compared to
other treatment groups G2 (41.4+2.8, 57.6+1.4) and
G3 (54.5£2.4, 71.6x1.6) respectively table (1).

Creatinine and Urea

The effects of GSE on serum creatinine and urea
concentrations are shown in Table (2). Comparing
G1 to other treatment groups, there was a substantial
(P<0.05) rise in urea and creatinine concentrations.

Compared to groups 2 and 3, which had creatinine
levels of 1.16+0.28 and 0.84+0.09 mg/dL, G1 did had
substantially higher creatinine levels (1.31+0.24
mg/dL). In contrast, G3 had urea concentrations that
were considerably (P<0.05) less than those in the
other groups receiving therapy. At 37.6+1.45 mg/dL,
urea concentrations in Gl were significantly
(P<0.05) lower than those in the other groups.

Serum lipid profile

Lipid profiles expressed by cholesterol (C),
triglycerides (TG), high-density lipoprotein (HDL),
and low-density lipoprotein (LDL) of rabbit doe
groups treated with Grape seed extracts are shown in
Table (3).

Table 3 indicates that, compared to the other
groups, Gl had a considerably higher (P<0.05)
concentration of total cholesterol (13.1+0.24 mg/dL)
than the other groups, but there was no significant
difference in the concentration of total triglycerides.
Group 3 had a considerably greater concentration of
high-density lipoproteins (HDL) (4.3+0.78 mg/dL)
than the other two groups (P<0.05). Low-density
lipoprotein (LDL) concentrations in groups 2 and 3
(6.5£0.48 and 2.2 + 0.31 mg/dL, respectively) were
considerably lower (P<0.05) in Gl (7.1£0.15
mg/dL).

Tissue GSH and MDA concentrations

After receiving GSE therapy for 21 days, the
animals' tissue thiobarbituric acid reactive chemicals
were considerably higher than those of the control
group (G1). The animals' livers that received 250
mg/kg of MDA showed the biggest reduction in
MDA content. In contrast to the control value, GSE
also demonstrated a decrease in the lipid
peroxidation product. However, there was a
noteworthy decrease in the animals when compared
to the control group, and the animals treated with 250
mg/kg GSE showed the largest rise in GSH content
in their livers (Table 4).

Histopathology
Histological Examination of the Liver

A microscopic examination of liver tissues in
animals treated with GSE (G2 and G3) showed
improvement in the histological picture somewhat
normal appearance hepatocytes, vacuolated and
normal hepatocytes central vein (Fig 1, b and c). It
is worth mentioning that histological (Structural)
changes observed in the liver, supported the
observed biochemical (Functional) changes in all
experimental groups.

Histological examination of the kidney

Representative samples of kidneys from groups 2
and 3 showed normal glomerulus and tubules, group
1 showed disruption and loss of glomerular histo-
architecture. FIG. 2¢
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Histological examination of ovary

An ovarian sample was indicative of group 1 (Fig
3a). The ovarian cortex is primarily made up of
primordial follicles, it does not contain mature
graffian follicles or primordial follicles (H&E X200).
Group 2's sample (Fig. 3b) revealed mature graffian
follicles with antral fluid, while a primary follicle
consisting of an oocyte and one layer of granullosa
cells was also visible (H&E x200). In a similar
manner, group 3's sample (Fig. 3c) showed primary
follicles in the ovarian cortex beneath the ovarian
capsule in addition to numerous primordial follicles
(H&E X200).

Discussion

The purpose of this study was to examine the
effects of grape seed extract (proanthocyanidins).
Grape seeds are important because they have
flavonoids, which act as free radical scavengers to
protect LDL-c from oxidation during the early stages
of lipid peroxidation, hence explaining their
protective effect as an antioxidant [19]. It has been
demonstrated that quercetin and flavonoids bind to
the surface of LDL particles by forming an ether
bond [23].

In addition to lowering the levels of Ch, TGs, and
LDL-c and decreasing the concentration of MDA in
the liver tissues, alcoholic extracts from grape seeds
have a significant positive impact on lipid
peroxidation and antioxidant status. They also
increase the levels of HDL-c in serum and GSH in
the liver tissues. According to our research, grape
seeds rich in proanthocyanidins and polyphenolic
compounds are crucial for preventing endothelial
cell-mediated LDL-c lipid peroxidation [37].
Nonetheless, grape seed extract increased the activity
of antioxidant enzymes in cells and decreased the
propensity of LDL-c to oxidize [21]. This study
showed that the alcoholic extract from grape seeds
had a protective effect at the histopathological levels
at a concentration of 250 mg/kg.

Because of its anti-proliferating qualities, ability to
inhibit a redox-sensitive signal transduction pathway
linked to cell growth on vascular smooth muscle cells,
and changes in antioxidant enzyme chain breaking
antioxidant activity, GSE may therefore have a
protective effect against oxidative stress [26]. In this
investigation, the treatment with grape seed extracts
prevents the rabbits' increased lipid peroxidation in
comparison to the control group.

The observed outcome may be attributed to either
oxidative inactivation or feedback inhibition of the
enzyme protein as a result of excessive ROS
production. These enzymes may become inactive as
a result of producing o-hydroxyethyl radical [37].
Following treatment with extracts from grape seeds,
Egypt. J. Vet. Sci. Vol. 55, (Special issue) (2024)

these enzymes exhibited a marked increase in
activity. By scavenging reactive oxygen species
(ROS), boosting the activity of cellular antioxidant
enzymes, and raising glutathione levels in cells, these
extracts may improve antioxidant action.

Because it can neutralize the peroxyl radical, uric
acid is a metabolite that can act as an antioxidant in
the plasma. Uric acid is a good indicator of stress,
according to [43] and Superoxide anions are
produced by ubiquinone from the electron transport
chain and catalyze the conversion of hypoxanthine
into xanthine and uric acid, which is carried out by
xanthine oxidase [15, 39]. [34] found that very short
exposure to high temperatures (15 min at 42°C)
results in a reduction in N retention, an increase in
plasma uric acid levels (which may indicate active
protein catabolism), a decrease in protein synthesis,
and a depletion of both essential and non-essential
plasma-free amino acids.

On the other hand, prolonged exposure to heat
stress lowers the levels of most plasma-free amino
acids, particularly sulfur and branched-chain amino
acids, and suppresses protein synthesis in a variety of
muscles as well as protein breakdown.
Concentrations of uric acid are kept at values similar
to those observed in control pigeons [46]. Thus,
when heat stress persists, protein breakdown may
first rise quickly before declining. During these
processes, there appears to be a depression in both
protein synthesis and N deposition.

Vegetables, fruits, different flowers, and their
seeds all contain proanthocyanidins, which are
polyphenolic anti-oxidants [8]. Polyphenols are
abundant in grape, and 60—-70% of these polyphenols
are found in According to [32], GSPE is derived
from grape seeds and is a physiologically active
mixture of polyphenolic flavonoids that includes
oligomeric proanthocyanidin [8]. Various
experimental  studies have  established the
antiapoptotic, anticarcinogenic, antiallergic, anti-
inflammatory, and immunomodulator effects of
GSPE, in addition to its antioxidant capabilities
[8,10] Studies, however, indicate that its anti-
apoptotic hepatoprotective action is achieved by
downregulating the expression of bcl-XL, a bcl2
family member that creates resistance to apoptotic
cell death. [38].

Conclusion

The results of the in vitro research showed that
GSE (125-250 mg/kg) treatments boost the immune
system and reduce oxidative stress. They also
suggest that GSE may be useful in improving kidney
and liver function as well as ovarian activity and
fertility rate. To ascertain the molecular mechanism
of GSE and confirm the potential in vivo application
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TABLE 1. Levels (Mean = SEM) of serum aspartate aminotransferase (AST) and alanine transaminase (ALT) of the
rabbit doe groups treated with Grape seed extracts.

Group AST (U/ml) ALT (U/ml)
G1 (Control) 54.54£2.4% 71.6£1.6*
G2 (125 mg/kg) 41.4+2.8° 57.6x1.4°
G3 (250 mg/kg) 30.8+2.8° 37.342.0°

SEM Standard error of the mean, a-c Means within a column with different superscript letters were significantly different (P<
0.05).

TABLE 2. Levels of serum creatinine and urea (mean £ SEM) of the rabbit doe groups treated with Grape seed

extracts.
Group creatinine (mg /dl) Urea (mg/ dl)
G1 (Control) 1.31+0.24° 57.6+5.3%
G2 (125 mg/kg) 1.16£0.28% 42.6x1.45%
G3 (250 mg/kg) 0.8+0.09° 37.6+1.45°

SEM: Standard error of the mean, a-b Means within a column with different superscript letters were significantly different
(P<0.05).

TABLE 3. Lipid profile* in serum rabbit does treated with Grape seed extracts.

Group Cholest. TG HDL LDL
(mmol/L) (mmol/L) (mmol/L (mmol/L
Gl (Control) 13.1 £0.24° 6.5+£028° 22+0.14° 7.1+0.15°
G2 (125 mg/kg) 10.8+0.91° 8.8+0.16° 2.5+0.12% 5.7+0.58%
G3 (250 mg/kg) 6.5+ 0.28° 8.8+0.16° 43+0.78° 22 +031°

*Lipid profile expressed by cholesterol (C), triglycerides (TG), high-density lipoprotein (HDL) and low-density lipoprotein
(LDL), SEM: Standard error of the mean, a-c Means within a column with different superscript letters were significantly
different (P< 0.05).

TABLE 4. Level of Glutathione (GSH) and malondialdehyde (MDA) in liver tissues of rabbit (mean+ SD) treated with
Grape seed extracts.

Group GSH.(mmol/L) MDA (mmol/L)

G1 (Control) 1.90 £0.14° 6.3+0.18°
G2 (125 mg/kg) 2.05 +0.05° 43 +0.08°
G3 (250 mg/kg) 6.0 £0.08" 4.0 +0.06°

a-b Means within a column with different superscript letters were significantly different (P< 0.05)
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Fig. 1. Photomicrograph of liver tissue from rabbit does. H & E stain 200X.

(a) Representative sample of liver from G1 showing loss of the normal architecture, degenerated hepatocytes (arrow),

vacuolated hepatocytes (circle),

(b) Representative sample of liver from group G2 showing of normal architecture, and less degenerated hepatocyte

(arrow) and vacuolated hepatocytes (circle).

(¢)  Group 3 showed improvement of histological picture somewhat normal appearance hepatocytes, vacuolated and

" (b). G2

Fig. 2a. kidney G1 Section in the kidney not treated rabbit received grape seed showed change of the renal tubules

epithelium eosinophilic hyaline renal casts in the lumen. (H & E X400).

Fig.2. Showing one of the renal blood vessels surrounded by pink homogeneous epithelium. (H& E X 400).

(a). G1
Fig. 3.Effects of GSPE on morphological changes of ovarian tissues. Representative morphology of ovarian
tissues where, a represents G1 while b and ¢ represent G2 and G3, respectively.

®). G2

References

1.

Abdou, H.M., Abd Elkader, H-TAE, El-Gendy, A.H.
and Eweda, S.M. Neurotoxicity and
neuroinflammatory effects of bisphenol A in male
rats: the neuroprotective role of grape seed
proanthocyanidins. Environ. Sci. Pollut. Res., 1-12
(2021).

Abu Hafsa, S. H., & Ibrahim, S. A. Effect of dietary
poly phenol rich grape seed on growth performance,
antioxidant capacity and ileal microflora in broiler
chicks. Journal Animal Physiology Animal Nutrition,
102, 268— 275 (2018).

Agarwal, A., Aponte Mellado, A., Premkumar,
B.J.,Shaman,A.,Gupta, S. The effects of oxidative

Egypt. J. Vet. Sci. Vol. 55, (Special issue) (2024)

(©). G3

stress on female reproduction: a review. Reprod. Biol.
Endocrinol., 10, 49(2012).

Aiyegoro O and Okoh I. Preliminary phytochemical
screening and In vitro antioxidant activities of the
aqueous extract of Helichrysum longifolium DC.
BMC Compl. Alter. Med., 10 (21),2-8(2010)..

Ariga, T. The antioxidative function, preventive
action on disease and utilization of proanthocyanidins.
Biofactors, 21, 197-201 (2004).

Ashokkumar, D., Mazumder, U.K., Gupta, M.,
Senthilkumar, G.P. and Selvan, V.T. Evaluation of
antioxidant and free radical scavenging activities of
Oxystelma esculentum in various in vitro models. J.
Comp. Integ. Med., 5(1), 1-6 (2008).



IMPACT OF GRAPE SEED EXTRACT (PROANTHOCYANIDINS) ON PATHOPHYSIOLOGICAL ...

2145

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

Bate-Smith, E. C. and Swain, T. Flavonoid
compounds. Pages 705-809(1962). in Comparative
Biochemistry. H. S. Mason and A. M. Florkin, ed.
Academic Press, New York, NY.

Bagchi, D., Bagchi, M., Stohs, S., Ray, S.D., Sen,
C.K. and Preuss, H.G. (2002). Cellular protection with
proanthocyanidins derived from grape seeds. Ann. N.
Y. Acad. Sci., 957: 260-70.

Bagchi, D., Bagchi, M., Stohs, S.J., Das, D.K., Ray,
S.D., Kuszynski, C.A., Joshi, S.S. and Pruess, H.G.
Free radicals and grape seed proanthocyanidin extract.
Importance in human health and disease prevention.
Toxicol., 148,187-197 (2000).

Bagchi, D., Sen, C.K., Ray, S.D. et al, Das,
D.K., Bagchi, M.,H Preuss, A.G , Vinson, J.A .
Molecular mechanisms of cardioprotection by a
novel grape seed proanthocyanidin extract. Mutat.
Res., 523-524, 87-97(2003).

Barham, D. and Trinder, P. An improved color
reagent for the determination of blood glucose by the
oxidase system. Analyst., 97, 142-115 (1972).

Birben, E., Sahiner, U.M., Sackesen, C., Erzurum, S.
and Kalayci, O. Oxidative stress and antioxidant
defense. World Allergy Organ. J., 5,9-19 (2012).

Blokhina, EIJA V. and Kurt, V.
Antioxidants,oxidative =~ damage and  oxygen
deprivation stress: a review. Annals of Botany, 91,
179-194 (2003).

Cos, P., De Bruyne, N., Hermans, S., Apers, D.,
Berghe, V. and Vlietink, A.J. Proanthocyanidins in
health care current and new trends. Curr. Med. Chem.,
10, 1345-1359 (2003).

Chevion, S., Moran, D.S., Heled, Y., Shani, Y.,
Regev, G., Abbou, B., Bernstein, E., Stadtman, E.R.
and Epstein, Y. Plasma antioxidant status and cell
injury after severe physical exercise. Proc. Natl. Acad.
Sci. USA, 100, 5119-5123. (2003).

Deng, Z.J., Zhao, J.F., Huang, F., Sun, G.L., Wei,
G.A.O., Li, L.U. and De Qiang, X. Protective effect of
procyanidin B2 on acute liver injury induced by
aflatoxin B1 in rats. Biomed. Environ. Sci., 33, 238—
247(2020).

Di Meo, S., Reed, T.T., Venditti, P. and Victor, V.M..
Role of ROS and RNS Sources in Physiological and
Pathological Conditions. Oxid. Med. Cell Longev.,
124, 5049(2016).

Fine A.M. Oligomeric proanthocyanidin complexes:
history,  structure, and  phyto-pharmaceutical
applications. Altern. Med. Rev., 5,144-151(2000)..

Gholamali, A.J., Maleki, M., Motadayen, M.H. and
Sirus, S. Effect of fenugreek, onion and garlic on
blood glucose and histopathology of pancreas of
alloxan-inducced diabetic rats. Indian J. Med. Sci., 59
(2), 64-69(2005).

Henry, M. P., Howard, S. S. and Turner, T. T. Repair
of experimental varicoceles in rats. Long-term effects
on testicular blood flow and temperature and
Caudaepididymal sperm concentration and motility. J.
Androl., 7,271-276 (1986).

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Higashi, Y., Noma, K., Yoshizumi, M., Kihara , Y.
Endothelial function and oxidative stress in
cardiovascular disease. Circ. J. Mar., 73(3), 411-418
(2009).

Hossain, M.S. and Ahmed, M. Islam A. Hypolidemic
and hepato protective effects of different fractions of
methanolic extract of Momordica charantia (LINN.)
in alloxan induced diabetic rats. ZJPSR, 2 (3), 601-
60(2011).

Kidd, P.M. Bioavailability and activity of phytosome
complexes from botanical polyphenols: The
Silymarin, Curcumin, green tea, and grape seed
extracts. Alter. Med. Rev., 14 (3), 226-246 (2009).

Krishan, C. Diabetic nephropathy: Aggressive
involvement of oxidative stress. J. Pharm. Educ. Res.,
2(1), 35-41(2011).

Koga, T., Moro, K., Nakamori, K., Yamakoshi, J.,
Hosoyama, H., Kataoke, S. and Ariga, T. Increase of
antioxidative potential of rat plasma by oral
administration of proanthocyanidin-rich extract from
grape seeds. J. Agric. Food Chem., 47, 1892-
1897(1999).

Lafay, S., Jan, C., Nardon, K., Lemaire, B., Ibarra, A.,
Roller, M., Houvenaeghel, M., Juhel, C. and Cara, L.
Grape extract improves antioxidant status and
physical performance in elite male athletes. J. Sports
Sci. Med., 8, 468-480 (2009).

Lara, L.J. and Rostagno, M.H. Impact of heat stress
on poultry production. Animals, 3,356-369 (2013).

Lobo, V., Patil, A., Phatak, A. and Chandra, N. Free
radicals, antioxidants and functional foods: Impact on
human health. Pharmacogn. Rev., 4, 118-126(2010).

Lu, J., Wang, Z., Cao, J., Chen, Y. and Dong, Y. A
novel and compact review on the role of oxidative
stress in female reproduction. Reprod. Biol.
Endocrinol., 16, 80(2018).

Marai, [.F.M., Haeeb, A.A. and Gad, A.E. Biological
functions in young pregnant rabbit does as affect by
heat stress and lighting regime under subtropical
conditions of Egypt. Trop. Subtrop. Agroecosyst., 7,
165-176(2007).

Miri, A., Rad, J.S., Rad, M.S. and Silva, J.S.
Allelopathic activity of medical plant, Cardaria draba
(Lepidium draba L.). Ann. Biol. Res., 4(6), 76-
79(2013).

Nassiri-Asl M. and Hosseinzadeh, H. Review of the
pharmacological effects of Vitis vinifera (Grape) and
its bioactive compounds. Phytother. Res., 23, 1197—
204(2009).

Nielsen, S.S., Alvarez, J., Bicout, D.J., Calistri, P.,
Depner, K., Drewe, J.A. Stunning methods and
slaughter of rabbits for human consumption. EFS4 J.,
18, ¢05927(2020).

Ostrowski-Meissner, H.T. The physiological and
biochemical response of broilers exposed to short-
term thermal stress. Comp. Biochem. Phys. A 70, 1-
8(1981).

Patel, M.D., Kenneth, W. Mahaffey, M.D., Jyotsna
Garg, M.S., Guohua Pan, Ph.D. Rivaroxaban versus

Egypt. J. Vet. Sci. Vol. 55, (Special issue) (2024)


https://pubmed.ncbi.nlm.nih.gov/?term=Das+DK&cauthor_id=12628506
https://pubmed.ncbi.nlm.nih.gov/?term=Bagchi+M&cauthor_id=12628506
https://pubmed.ncbi.nlm.nih.gov/?term=Preuss+HG&cauthor_id=12628506
https://pubmed.ncbi.nlm.nih.gov/?term=Vinson+JA&cauthor_id=12628506

2146

EMAD A. ABD ALLAH et al.

36.

37.

38.

39.

40.

41.

Warfarin in Nonvalvular Atrial Fibrillation .The new
England Journal of Medicine, 365 (10), 883-
891(2011).

Patton C. Spectrophotometric and  kinetics
investigation of the Berthelot reaction for the
determination of ammonia. J. Analytical Chemistry,
49(3), 464(1977).

Pourghassem-Gargari, B., Abedini, S., Babaei, H.,
Aliasgarzadeh, A., Pourabdollahi, P. Effect of
supplementation with grape seed (Vitis vinifera)
extract on antioxidant status and lipid peroxidation in
patient with type Il diabetes. J Med Plan Res., 5 (10),
2029-2034( 2011).

Ray, S.D., Kumar, M.A, Bagchi, D. A novel
proanthocyanidin TH636 grape seed extract increases
in vivo Bcel-XL  expression and  prevents
acetaminophen-induced programmed and
unprogrammed cell death in mouse liver. Arch.
Biochem. Biophys., 369, 42-58(1999).

Santos, R.V., Bassit, R.A., Caperuto, E.C. and Costa
Rosa, L.F. The effect of creatine supplementation
upon inflammatory and muscle soreness markers after
a 30 km race. Life Sci., 75, 1917-1924(2004).

Sedlak, J. and Lindsay, R.H. Estimation of total,
protein-bound, and non protein sulthydryl groups in
tissue with Ellman's reagent. Analytical Biochemistry,
25, 192-205(1968).

Song, Z., Zhao, G. and Zhang, Y. The effect of heat
stress on rabbits and its nutrition regulation. Feed
Res., 07,19-22(2006)..

42.

43.

44.

45.

46.

47.

48.

49.

Shi, J., Yu, J. and Pohorly, J.E. Polyphenolics in grape
seeds. Biochemistry and functionality. J. Med. Food,
6, 291-299(2003).

Speranza, L., Grilli, A., Patruno, A., Franceschelli, S.,
Felzani, G., Pesce, M., Vinciguerra, 1., De Lutiis,
M.A. and Felaco, M. Plasmatic markers of muscular
stress in isokinetic exercise. J. Biol. Reg. Homeos.
Ag., 21, 21-29(2007).

Steel, R.G. and Torrie, J.H. Principle procedures of
statistics. 2nd ed. New York: Mc Grow-Hill,. 78-80,
107-109, 125-127(1980).

Sugino, N. Reactive oxygen species in ovarian
physiology. Reprod. Med. Biol., 4,31-44(2005).

Temim, S., Chagneau, A.M., Guillaumin, S., Michel,
J., Peresson, R. and Tesseraud, S. Does excess dietary
protein improve growth performance and carcass
characteristics in heat-exposed chickens? Poultry Sci.,
79, 312-331 (2000).

Uchiyama, M. and Mihars, M. Determination of
malondialdehyde precursor in tissues by thiobarbituric
acid. Ann. Biochem., 86,271-278 (1978).

Yamakoshi, J., Kataoka, S., Koga, T. and Ariga, T.
Proanthocyanidin-rich extract from grape seeds
attenuates the development of aortic atherosclerosis in
cholesterol-fed rabbits. Atherosclerosis, 142,139—
149(1999).

Yildirim, N.C., Kandemir, F.M. and Benzer, F.M.
Beneficial effects of grape seed extract against
cisplatin-induced testiculer damage in rabbits. Dig. J.
Nanomat. Biostruct., 6,155-159 (2011).

Baus) daaS dighg Lelial) pIaY) o (il g ull) quial) gl paliiea il

A gl Leda i ie il Y &) o

LSS bl Gal daaa Al ¢ Agae dad) o cealgd) de b pled ¢ ) e el ae dlas

L& dana el g Gol8 aaa iy o B )

)mfo)#\féﬂ\fﬁ:\c\J)j\u);ﬂ\)S)A-Lé_|‘}:\aj\ch4¥\u)mdw

uaddall

Y GBY 3] dliaaS 43 ka5 oeliall ela) e (Caaibanliil g all) cuiad) 53 paliiue Sl aufl 4 el o2 <y
Jalad ol Lgh s (Al de sanall) (I 5V de sanall Cile gana O Gl V) a5 (5 ) ) dlgadll lgaa jai e
Gl 5 o S/ paliiual (e mle 125 @ il V) g el &5 b 5 Al Ao seaal) 5 Galiiuaally cul Y
LD e panal) (1o a3 Clie M1 5 4y il Algs b S/ paliind) (e pale 250 o DA de gendl)
GSH- MDA- Urea- Creatinine — GPT-GOT — LDL-HDL - 45380 il joadall - J g i &I o0l
Lela 1) 9 aad cuial) ) 53y aliionn ay jad o)) ) Caona ol adliall 5 S 5 2 (e o s) st e cdal
Gl (A anall Bl et ) ALyl KI5 okl Cailda gy dacliad) Al aand B 5 8 3auS) diadS

Y

Y ¢ gl pal) dal! ¢ 5V sl 5 58 ¢ Aua o) g 5L Gl pnal ¢ il sk aliis sALIAN CilalSY)

Egypt. J. Vet. Sci. Vol. 55, (Special issue) (2024)


https://testpubschina.acs.org/journal/ancham
https://testpubschina.acs.org/toc/ancham/49/3
https://testpubschina.acs.org/toc/ancham/49/3

