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Abstract: In this study, it was aimed to determine the effects of V. vinifera L seed extract against the negative effects of
performance parameters, organ weights and blood parameters due to the administration of gentamycin in broilers. A total
of 240 Ross 308 chickens were divided into 4 groups with 6 replications of 10 birds per cage. Treatment groups: Control group
was fed a basal diet only; group V was fed a diet supplemented with grape seed extract (100 mg/kg); group G was fed a basal
diet and administered gentamycin (50 mg/kg body weight intramuscularly); group V+G was fed a diet supplemented with
grape seed extract, and gentamycin in levels as in group V and G. The highest weight gain and feed intake at the 3rd, 4th, 5th
and 6th weeks was observed in group C, and the lowest, statistically significant, was in group G. The highest carcass weight
was in group C. The highest aspartate aminotransferase and alanine aminotransferase levels were in group G. The lowest red
blood cell value was in group C. Liver weight was increased significantly in group G. In this study, it was observed that the use
of gentamycin harmed the health of broiler hens, but these effects could be reduced partially with the grape seed extract

added to the feed. For this reason, grape seed extract may be used as a feed additive with healing effect.

Keywords: Feed additive, Gentamycin, Grape seed extract.

Broyler de Gentamisinin Olumsuz Etkilerine Karsi Uziim Cekirdegi

(Vitis vinifera L.) Ekstresinin Yem Katkisi Olarak Kullanimi

Oz: Bu arastirmada, broilere gentamisin uygulasindan dolayi performans parametreleri, organ agirliklari ve kan parametreleri
Uzerine olugan olumsuz etkilerini gidermede tiziim g¢ekirdegi (V. vinifera L) ektsresinin etkinligini belirlemek amaglanmistir.
Toplam 240 adet Ross 308 disi civciv, her bir kafeste 10’ar adet olacak sekilde 6 tekerriirlii 4 gruba ayrildi. Uygulama gruplari;
C grubu (kontrol grubu) sadece basal diyet ile beslendi; V grubu tGiziim gekirdegi eksrati katkili diyetle beslendi (100 mg/kg); G
grubu basal diyetle beslendi ve gentamisin uygulandi (50 mg/kg viicut agirlig kas igi); V+G grubu ise Gzim g¢ekirdegi eksrati
katkili diyetle beslendi ve gentamisin uygulandi. istatistiksel olarak anlamli olan en yiiksek agirlik artisi ve yem tilketimi 3, 4,
5 ve 6. Haftalar da C grubunda, en dusuk ise G grubunda goruldi (P<0.05). En ylksek karkas agirligi C grubunda oldu. Aspartat
aminotransferaz ve alanin aminotransferaz seviyelerinin en yiiksek oldugu grup G grubuydu. En disik kirmizi kan hiicre degeri
C grubunda oldu (P<0.05). Karaciger agirhigi G grubunda 6nemli 6lglide artti. Bu arastirmada, gentamisin kullaniminin etlik
pilic sagligina zarar verdigi ancak Gzim gekirdegi ekstrati eklenen yem ile bu etkilerin kismen azaltilabilecegi gorildi. Bu

nedenle Gziim gekirdegi ekstratinin yem katki maddesi olarak kullanilabilecegi kanaatine varild.

Anahtar Kelimeler: Gentamisin, Uziim ¢ekirdegi eksrati, Yem katkisi.
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INTRODUCTION

T

decreases feed intake, reduces body weight and

oxic effects may be observed in animals

due to the use of gentamycin. Gentamycin

causes bleeding and swelling of the kidneys and liver
(1). As a result of using gentamycin, damage to large
tissues, cell death, detoxification and changes in
inflammatory responses have also been observed (2).
For all these negative reasons, and to reduce toxicity,
it has become more preferable to use natural plants
and plant extracts with anti-oxidative activities that
have no adverse effects on health (3). Grape seed
extract, a natural plant extract with abundant
phenolic compounds (4), which is an unused end
product of the fruit juice and wine industry, has

recently attracted attention (5). Grape seed is one of

the richest and most common sources of
proanthocyanidins found in nature (6). The
proanthocyanidins in grape seed consist of

oligomeric and polymeric compounds composed of
flavan-3-ol monomer units (7). Proanthocyanidins
have many biological properties including antiviral,

(8), (9)

antioxidant (10) properties. Proanthocyanidins have

antimicrobial anti-inflammatory and

positive effects on health, such as in preventing skin
diseases and damage from radiation (11).

This study investigated the healing effect of V.
vinifera L.cv. Merlot seed extracts against the
negative effects of gentamycin application on health

and performance parameters in broilers.

MATERIALS and METHODS
Animals and Treatment

This study was performed in compliance with
the guidelines approved by the Local Ethics Council
of Animal Experiments

(Protocol Number 30.2.ATA.0.23.71-333). The study

at Ataturk University

used 240 one-day-old Ross 308 female broilers. The
animals were selected according to their weight and

divided into four groups of 60 animals—six replicates
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with each pen containing 10 chickens. The animals’
water and feed were provided ad libitum. The
broilers chicken were maintained in standard
housing conditions. The temperature started from
32-33 <C (the first day of age) and then gradually
decreased to a constant temperature of 19 °C. The
trial lasted seven weeks (42 days). The trial started
after the 1-week adaptation period (0-7 days). The
chickens were divided into groups in the second
week (after the 8th day). The study had four groups:
The Control group received a basal diet with no grape
seed extract additive; group V received a basal diet
plus grape seed extract (V. vinifera L.) in a dose of 100
mg/kg (from 8 days to 42 days), and group G received
a basal diet plus gentamycin application (50 mg/kg
live weight intramuscularly). Gentamycin was applied
one time daily, for 8 consecutive days, starting on day
8th; group V+G received a basal diet plus grape (V.
vinifera L.) seed extract by 100 mg/kg (from 8 days to
42 days) plus gentamycin application (50 mg/kg body

weight intramuscularly).

Plant and Antibiotic Obtaining

As the plant material, Vitis vinifera L. cv.
“Merlot” seeds were obtained from Merlot grapes
from the “Doluca” Winery (Tekirdag, Turkey). The
seeds were dried in the shadow for 4 days (temp.
25+1 °C). The dried seeds were ground to a fine
powder in a mallet mill. Approximately 100 g of seed
powder was extracted with 500 ml of ethanol for 2
days at room temperature. After the extract was
filtered for two days, it was evaporated to dryness in
a vacuum at 40 °C with a rotary evaporator. The
supernatants were separated from the suspension
with a filter (12). Table 1 shows the content analysis
of the basal diet. The antibiotic gentamycin sulfate
was

supplied by the Ani-Med Center Drug

Administration (Gentasol Forte, Ankara, Turkey).
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Table 1. Composition of the experimental diets (%).

Tablo 1. Deneme rasyonlarinin bilesimi (%).
Ingredients (%) 7-14 days 15-21 days 22-28 days 29 days <
Maize 37.0 37.2 36.5 34.0
Full fat soybean meal 27.0 21.0 19.5 20.0
Dry soybean 13.1 15.1 17.1 17.6
Wheat 7.30 10.5 12.6 14.84
Vegetable fat 0.71 3.07 5.20 5.58
Poultry meal 1.50 2.00 3.00 3.50
Maize gluten 8.41 6.55 1.50 -
Meat and bone meal 1.50 2.00 2.44 2.64
DCP (Dicalcium phosphate) 1.46 1.00 0.74 0.48
Methionine 0.24 0.23 0.23 0.24
Vitamin-mineral premix 0.50 0.50 0.50 0.50
Sodium chloride 0.21 - 0.18 0.17
Sodium bicarbonate 0.15 0.15 0.15 0.15
Marble dust 0.33 0.16 - -
Antitoxin 0.10 0.10 0.10 0.10
Choline chloride 0.09 0.09 0.09 0.09
Threonin 0.08 0.08 0.07 0.07
Lysine 0.32 0.27 0.10 0.04
TOTAL 100 100 100 100
Calculated Values
Dry matter 90.0 89.7 89.4 89.9
Crude protein 23.5 23.0 22.0 20.5
Metabolisable energy (MJ/kg) 12.7 13.4 13.8 139
Crude fat 5.56 5.35 7.40 7.45
Crude fibre 3.40 3.51 3.78 4.01
Ca 0.99 0.91 0.88 0.85
P 0.50 0.45 0.44 0.42

* Supplied per kg of diet: 10,000 IU vitamin A, 12 mg vitamin E, 2000 IU vitamin D, 36 mg niacin, 10 mg D-pantothenic acid, 3.61 mg riboflavin, 3.52 mg pyridoxine, 2.41 mg thiamine, 1.39
mg folic acid, 0.16 mg biotin and 0.03 mg vitamin B, 59 mg manganese, 41 mg zinc, 1281 mg iron, 7,9 mg copper, 0.31 mg iodine and 0.22 mg selenium.

Performance Parameters
Analysis

and Organ Weight

The data for performance parameters were
calculated weekly. During the study, the feed and
body weights of the birds in all cages were
determined by weighing every week, and the average
weight gain and feed consumption were calculated.
Internal organ and carcass weights were calculated
by comparison to the slaughter body weights.

Deaths during the experiment were recorded
daily, and mortality was found by dividing the
number of chickens by the number of dead chickens
in the groups.

Blood Sampling Analysis

At the end of the research, broiler blood
samples were taken after slaughtering all broilers,
and then, the samples were taken into anticoagulant
tubes. The samples were centrifuged at 4.000 rpm to
separate the serum. The serum samples were stored
at -20 °C until the time of biochemical and
physiological analyses.
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High-density lipoprotein (HDL), low-density
lipoprotein (LDL), alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) were
determined in the blood samples. Biochemical
parameters were measured with commercially
available diagnostic kits with a Beckman Coulter
AU5800 (USA) autoanalyzer. White blood cell (WBC),
Red blood cell (RBC), mean corpuscular volume
(MCV) and mean corpuscular hemoglobin (MCH)
were determined in the blood samples.
Hematological parameters were measured and
counted with an automated hematology analyzer. All
other chemicals were bought from the Sigma
Chemical Co. (St. Louis, MO, USA).

Statistical Analysis

Statistical analysis was conducted by a general
linear model (One-Way ANOVA) with the SPSS
software package, version 20.00. Group effects were
tested first, and then, post-hoc Tukey’s tests were
used to compare the group differences. The data are
expressed as mean (M) t standard deviation (SD)
(13).
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RESULTS

The highest live weight gain at the 2nd week
was obtained in group G+V, whereas the lowest live
weight gain was in group G (P<0.05). While the
highest live weight gain at the 3rd, 4th, 5th and 6th
weeks was obtained in group C, the lowest live

weight gain was in group G (P<0.05). Feed intake

during the 2nd week was the highest in group G+V
and the lowest in group G. The highest feed intake at
the 3rd, 4th, 5th and 6nd weeks were observed in
group C, and the lowest was in group G (P<0.05). The
best feed conversion rates at the 2nd and 4th weeks
were seen in group C, and those at the 3rd, 5th and
6th weeks were in group V, whereas the worst of all

weeks were in group G (P<0.05) (Table 2).

Table 2. Effect of feeding grape seed (Vitis vinifera L.) extract diet and gentamycin application on performance
parameters in broilers (MSD).

Tablo 2. Broilerde Uzim cekirdegi (Vitis vinifera L.) ekstrati katkih diyetle beslemenin ve gentamisin
uygulamasinin performans parametrelerine etkisi (M+SD).

Parameters C group V group G group G+V group P value

Initial body weight (g) 44.95+0.65 44.5+0.48 44.65+0.72 44.85+0.52

Weight gain (g) 2 week 163.5543.052 159.1543.652 125.71+4.01b 165.29+2.542 0.039
3 week 175.29+6.242 167.89+5.61° 79.24%7.42¢ 150.7445.54> 0.023
4 week 235.15+9.822 220.84+7.312 110.75%5.04¢ 175.90+4.21° 0.029
5 week 282.41+8.562 266.47+7.41° 162.1945.06°¢ 240.44+45.38 0.034
6 week 352.37+11.422 332.26+10.05% 235.05+7.24¢ 290.34+10.27° 0.043

Feed intake (g) 2 week 278.53+11.812 285.60+10.032 238.36+7.26P 292.85+10.542 0.044
3 week 334.03+17.142 306.85+12.51b 157.95%6.76°¢ 298.60+10.36° 0.038
4 week 442.64+16.862 420.28+18.23? 220.38+15.08¢ 346.11+20.01° 0.032
5 week 542.15+22.402 496.50+18.42° 323.21+15.47¢ 464.27+18.145 0.026
6 week 647.60+21.142 594.92+20.63 458.39+18.52¢ 557.53+19.16 0.021

Feed conversion 2 week 1.71+0.043 1.79+0.062 1.90+0.04° 1.77+0.032 0.032
3 week 1.9140.172b 1.8340.162 1.99+0.15b 1.98+0.16° 0.043
4 week 1.88+0.15° 1.90+0.18° 1.99+0.22° 1.97+0.23b 0.037
5 week 1.92+0.18° 1.860.16¢ 1.99+0.23? 1.93+0.16° 0.026
6 week 1.84+0.132 1.79+0.142 1.95+0.15P 1.92+0.15P 0.033

Mortality (%) 10.0 5.0 16.67 8.34

Values are expressed as means+SEM. *“Mean values within rows with different letters are significantly different (P<0.05). C (Control group): The basal diet. Group V: The basal diet + grape
seed extract (100 mg/kg) supplemented. Group G: The basal diet + gentamicin (50 mg/kg body weight intramuscularly) was made application. Group G+V: The basal diet + Grape seed

extract (100 mg/kg) + gentamicin (50 mg/kg body weight intramuscularly) was applied.

The numbers of birds that died during the trial
were 6 individuals in group C, 3 individuals in group
V, 10 individuals in group G and 5 individuals in group
G+V. The highest mortality rate was found in group
G, and the lowest mortality rate was in group V (Table
2). While the highest carcass weight was in group C,

the lowest was in group G (P<0.05). As the lowest
percentage of the liver was in group C, the highest
one was in group G (P<0.01). There were no
significant differences among the groups in terms of
the percentages of the heart and the gizzard (Table
3).

Table 3. Effect of feeding grape seed (Vitis vinifera L.) extract diet and gentamycin application carcass
characteristics in broilers (MSD).

Tablo 3. Broilerde Uzim g¢ekirdegi (Vitis vinifera L.) ekstrati katkili diyetle beslemenin ve gentamisin
uygulamasinin karkas 6zelliklerine etkisi (M+SD).

Parameters C group V group G group G+V group P value
Carcass weight (g) 937.78+4.07¢ 885.96+4.13b¢ 536.04+3.512 780.15+3.96° 0.017
Carcass ratio (%) 74.8+0.12 74.310.37 72.2+0.14 73.8+0.62 0.173
Liver (%) 2.49+0.052 2.52+0.042 2.95+0.03b 2.60+0.02° 0.005
Heart (%) 0.89+0.001 0.87+0.007 0.93+0.009 0.86+0.009 0.215
Gizzard (%) 2.88+0.02 2.84+0.03 2.87+0.02 2.92+0.03 0.614

Values are expressed as meanstSEM. *“Mean values within rows with different letters are significantly different (P<0.05). C (Control group): The basal diet. Group V: The basal diet + grape
seed extract (100 mg/kg) supplemented. Group G: The basal diet + gentamicin (50 mg/kg body weight intramuscularly) was made application. Group G+V: The basal diet + Grape seed
extract (100 mg/kg) + gentamicin (50 mg/kg body weight intramuscularly) was applied.
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While the AST (P<0.01) and ALT (P<0.05) values increased in groups V and G+V, it was decreased in
were increased in groups G and V+G, they were group C (P<0.01). The highest MCH value was in
decreased in group V. As the lowest LDL level was in group C, and the lowest was in group G+V (P<0.01).
group V, the highest was in group C (P<0.05). There On the other hand, there was no significant
were no significant differences in the HDL levels difference among the groups in terms of the WBC
among the groups (Table 4). While the RBC value was and MCV values (Table 4).

Table 4. Effect of feeding grape seed (Vitis vinifera L.) extract diet and gentamycin application on blood values in
broilers (MSD).

Tablo 4. Broilerde Uzim c¢ekirdegi (Vitis vinifera L.) ekstrati katkili diyetle beslemenin ve gentamisin
uygulamasinin kan degerleri lizerine etkisi (MSD).

Parameters Cgroup V group G group G+V group P value
HDL(mg/dl) 74.18+3.13 73.67+4.21 72.85+3.43 73.54+3.84 0.354
LDL(mg/dl) 126.36+2.21° 117.45+2.35° 125.58+3.06° 124.61+2.24° 0.023
AST(IU/L) 274.65+23.21° 270.21+22.17° 298.45+22.26? 286.14+23.36% 0.005
ALT(IU/L) 11.78+0.12° 10.77+0.13° 18.60+0.12° 15.62+0.11° 0.033
RBC(x10%/mm?3) 2.46+0.46° 3.14+0.48° 3.02+0.32%° 3.28+0.2° 0.007
WBC(x103/mm?3) 39.25+10.92 38.00+8.72 43.41+3.44 36.58+16.9 0.412
MCV(u3) 124.37+26.2 121.9426.99 120.21+21.06 123.05+14.54 0.245
MCH(pg) 39.01+8.642 26.15+3.21° 26.02+6.77° 24.39+3.11° 0.004

Values are expressed as means+SEM. a-cMean values within rows with different letters are significantly different. HDL: High-density lipoprotein, LDL: low-density lipoprotein, ALT: alanine
aminotransferase, AST: aspartate aminotransferase, GM: Gentamicin, VV: Vitis vinifera, RBC: Red Blood Cell, WBC: White Blood Cell, MCV: Mean Corpuscular Volume, MCH: Mean
Corpuscular Hemoglobin.

DISCUSSION and CONCLUSION grape seed by 20 g/kg in broiler rations had a positive
effect on FCR and live weight gain; however, it did not

In a study, chickens received M. oleifera extract
affect feed intake (20). It was reported that addition

and gentamycin. It was reported that the gentamycin
. . . of grape seed extract in chicken diets did not alter
group had decreased average feed intake, live weight )
gain, and FCR was affected negatively. However, the growth  performance but improved the feed
. . conversion rate. Grape seed added to a broiler diet
negative effects of gentamycin were found to be

slightly improved in the groups that received the M. had positive effects on the feed conversion rate and

oleifera extract and gentamycin together. In the live weight gain, and it could result in better

same study, the mortality rate was increased only in absorption of nutrients by slowing the bowel

the groups treated with gentamycin and in the M. movements of tannins in the structure of grape seed

oleifera extract + gentamycin group (14). In another (21). It is also believed to protect the intestines

study on broilers, gentamycin administration against oxidative damage and prevent digestive

increased lipid peroxidation levels and decreased system disorders (22).
antioxidant enzyme levels, but with the addition of Previous studies found that the application of
Ocimum sanctum to diet, the enzyme levels returned gentamycin increased mortality rates, and grape
to normal (15). seed decreased mortality rates (18-20). In the study,
Other trials applying gentamycin to chickens only the mortality rate in group V was below
have reported parallel results between increases in acceptable limits. It was not found that the reason
the dose of gentamycin administered and decreases why the death rate in the control group was so high.
in feed consumption and body weight (16-18). The mortality rate with gentamycin administration
Another study added grape seed extract to the diets can be attributed to toxic dose and depression (18,
of poultry and reported that chickens infected with 20). The effect of grape seed is thought to be due to
Eimeria tenella had improved performance (19). A the anti-oxidant, anti-inflammatory and anti-
study by Abu Hafsa and Ibrahim reported that adding bacterial properties of the proanthocyanidins it
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contains. In another study conducted in pigs, it was
reported that grape seed extract added to the diet
reduced the toxic effect of aflatoxin B1 (23).

Khan et al. (16) reported that gentamycin
application increased kidney, liver and heart weight.
Due to the increase in the rate of gentamycin, the
weight and size of the heart, liver, kidney and spleen
(17,18).

administration of gentamycin at the safe dose level

increased As a result of repeated
used in both the present study and other studies,
changes in the structure and weight of internal
organs emerged (1). It is thought that these changes
were due to the toxic effects of gentamycin (14,16).
Although grape seed extract in a broiler diet did not
change pancreas and liver weights, it did change the
length of the intestine (24). The group with grape
seed extract addition by 3.6 g/kg had a decreased
pancreatic weight but an increased intestinal length
(24). Hajati et al. (25) studied broilers that were fed
on a grape seed extract additive diet, which did not
affect the broilers’ liver, gizzard or cold carcass
weights. In another study, 20 g/kg of grape seed
added to chicken diets increased the chickens’
gizzard weight. Moreover, the same process did not
affect the weights of the heart, liver or spleen (20). In
a study conducted on Japanese quails, the group that
received grape seed additive exposed to normal
temperature only had increased heart weight.
However, the treatment did not have a significant
effect on liver or spleen weight (26). The groups fed
with a grape seed diet were similar.

In animals who were exposed to exogenous
toxins, the ALT, AST and ALP enzymes were used to
determine the damages and pathological conditions
in the kidney and liver (27). The toxic effect of using
gentamycin led to an increase in the AST and ALT
ratios (18,28). Grape seed supplementation to broiler
diets did not affect ALT and AST (20). Another
experiment observed that broilers fed with grape
diet had

significant differences in AST, ALT or total protein

seed proanthocyanidins extract no
values (29). It is considered that the application of

gentamycin in chickens led to various pathological
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conditions and consequently increased oxidative
stress. However, grape seed extract has been
determined to reduce oxidative stress (30,31). For
this reason, ALT and AST ratios in the study
decreased with the effect of grape seed extract. In a
study conducted in rats, it was stated that grape seed
extract significantly reduced LDL, VLDL, Chol levels
(32). In another study, it was reported that while it
increased HDL level, it did not affect LDL values (33).
In another study, while there was no significant
difference in HDL ratio as a result of gentamycin
administration to rats, it was reported that there was
asignificantincrease in LDL ratio (34). These reported
results were similar to the results in the study. In
achieving these results, it is thought that the effect of
hyperlipemia is caused by oxidative stress and the
that
lipid

hypolipidemic  effects proanthocyanidins

suppressing intestinal absorption and
chylomicron secretion in the intestine (35).

In a study performed in rats, the grape seed did
not affect the WBC, RBC or MCH values (9). In
another study, it was reported that grape seed
extract did not affect WBC, RBC or MCH values (33).
In other studies that were conducted, the poultry
hematological parameters have not been
investigated. Hematological parameters, however,
provide information about the health of animals. The
results obtained in this study are thought to be
related to the toxicity or side effects caused by
gentamycin. The main reasons for the differences in
the results obtained among studies are believed to
be because of the rate of the grape seed supplement
added to diets and the differences in the
polyphenolic content of the grape seeds (19,32).

As a result, although the chickens experienced
negative effects on performance parameters, blood
values and organ weights as a result of the toxicity
caused by the application of gentamycin, the grape
seed extract (V. vinifera L.) could improve many of
those negative conditions. However, to make a
definitive conclusion, it is necessary to conduct more

studies on the topic.
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