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ABSTRACT
The study was conducted in Collage of Veterinary Medicine \Basrah University,to
evaluate the effect of proanthocyanidin and ranitidin on gastric ulcer, haematological
and biochemical parameters changes by using female rabbits with

acute gastric

lesions induced by indomethacin.The study done on (30)adult female rabbits, their
weight ranged between (1500-2000.0mg); divided into five groups, each group consist
of six rabbits as the following: Group1:- healthy

(negative control group)

administrated normal saline (0.9 of normal saline) for 10 days; Group 2:-given
indomethacin 75mg\kg B.W. for two days(positive control group); Group 3:- at first
given

indomethacin

proanthocyanidin(PA)

75mg\kg

B.W.

for

two

days,

then

treated

with

100mg\kg B.W. for 10 days; Group 4, initially given

indomethacin 75mg\kg for two days, then treated with proanthocyanidin(PA)
200mg\kg for 10 days; Group 5, given indomethacin 75mg\kg for two days, then
treated

with

ranitidin

50mg\kg

for10

days.The

results

showed

that

proanthocyanidin(PA) and ranitidin caused significant reduction (P≤0.05) in gastric
volume, ulcer area, serum MDA, gastric tissue MDA while significant increase
(P≤0.05) in mucin and gastric pH. It also revealed significant decrease (P≤0.05) in
glucose concentration in rabbits treated with proanthocyanidin compared to positive
control group while showedno-significant change in glucose concentration in rabbits
treated with ranitidine compared with positive control group. It also, showed

132

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

significant increase (P≤0.05) in Red Blood Cell(RBC),Hemoglobin(Hb) andMean
Corpuscle hemoglobin concentration(MCHC) in rabbit treated with proanthocyanidin
or ranitidin, while

there was significant decrease (P≤0.05) in Mean Corpuscle

Volume(MCV) in rabbits treated with proanthocyanidin in dose of 100mg\kgand
ranitidine in a dose of 50mg/kg with non-significant change of MCV in female
rabbits with gastric ulceration treated with proanthocyanidin at dose 200 compared
with positive control group.It showed non-significant changes in White Blood Cell
(WBC) of

female rabbits with gastric ulceration treated with proanthocyanidin

compared with positive and negative control groups, while the results showed
significant decrease (P≤0.05) in WBC of female rabbits with gastric ulceration treated
with ranitidine group compared with positive and negative control groups and the
other groups. The study revealed significant decrease (P≤0.05) in total cholesterol,
triglyceride,

Low

Density

Lipoprotein(LDL)

and

very

Lipoprotein(VLDL) of female rabbits with gastric ulceration

Low

Density

treated with

proanthocyanidin and ranitidine group compared with positive control group while it
showed significant increase (P≤0.05) in High Density Lipoprotein (HDL) in rabbits
treated with proanthocyanidin and ranitidine group compared with positive control
group. It is concluded that proanthocyanidin extract of the grape seeds(Vitis
vinifera)displayed good antiulcer activity, hypoglycemia effect, amelioration of
heamatological parameters and improve dyslipidemia corroborating the folk use of
Vitis vinifera preparations, and contributing for its pharmacological validation.

INTRODUCTION
Gastric ulcer is an damage in the continuity of normal gastric mucosa that extends
through the mucosa into the submucosa or deeper. It may be complicated by
occurrence of

hemorrhage, perforations, gastrointestinal obstruction, and

malignancy. Therefore, this clinical condition represents a worldwide health problem
because of its high morbidity, mortality and economic loss (1,2).
It occurs due to imbalance between aggressive and defensive factors of the gastric
mucosa. Aggressive factors against gastric mucosa include acid, pepsin, infection
byHelicobacter pylori, non-steroidal anti-inflammatory drugs (NSAIDs),ethanol,
acetic acid, bile salt

and even personal factors such as physical stress and
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consumption of alcohol, tobacco and caffeine (3) while the local mucosal defensive
factors include bicarbonate, mucus secretion, blood flow, cellular regeneration, and
endogenous protective agents like prostaglandins (PG) and epidermal growth factors
(4). the increasing oxidative stress is believed to be linked to the aggressive factorsinduced gastric mucosal damage (5,6).
Non-steroidal anti-inflammatory drugs (NSAIDs) are common medication used for
treating many conditions such as rheumatoid, musculoskeletal and cardiovascular
disease. But because of its harmful effect on gastrointestinal tract, NSAIDs clinical
use is restricted (7,8). The mechanism of NSAIDs by which causing gastric ulcer are
through blocking of cyclooxygenase (COX) activity that leads to lowering mucus and
bicarbonate secretion, decreased mucosal blood flow, neutrophils infiltration,
alteration of micro vascular structures, an increase of acid and pepsinogen secretion.
Indeed, increased production of reactive oxygen species (ROS), increased lipid
peroxidation, and neutrophils infiltration have demonstrated to play important role in
the pathogenesis of NSAIDs-induced ulcers, including the aspirin-induced ulcer (7,9).
Indomethacinis old non-steroidal anti-inflammatory drug which was synthesized in
1963 for the treatment of rheumatoid arthritis. It is an indolemathylate derivative that
has anti-inflammatory, analgesic and anti-pyretic activities (10).

Fig. 1. Structural formula of indomethacin
It has ability to induce gastric ulcer by production of free radical, induce lipid
peroxidation,inhibition of prostaglandinsand leukocyte infiltration(11)
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In recent years, using of alternative therapies and natural products, especially those
derived from plants attract attention of scientist (12,13).Grape seed proanthocyanidin
extracts (GSPEs; Hanlim Pharm. Co., Ltd., Seoul, Korea), which was used in the
current study, is a commercially available product of the substances that were extracted from European red grape seed, Vitis vinifera. The basic structure unitof
proanthocyanidin is catechin. Proanthocyanidins are including monomer, dimer and
trimer catechin, all of which are water-soluble molecules and contain a number of
phenolic hydroxyls (14)The activity of proanthocyanidins oligomers is approximately
fifty times greater than that of vitamin C and vitamin E, in terms of antioxidant action
(15). Proanthocyanidins are powerful antioxidants(16) scavenger of free radicals and
have many health-promoting effects (17).
Ranitidine introduced in 1981 and was found to have a far better tolerability profile
(fewer adverse drug reactions), longer-lasting action, and ten-times the biochemical
activity of cimetidine. Ranitidine HCl is a competitive, reversible inhibitor of the

Fig.2 Chemical Structure of Ranitidine.
action of histamine at the histamine H2-receptors, including receptors on the gastric
cells which decreases the amount of acid produced in the stomach.
It is used to treat ulcer, gastroesophageal reflux disease (a condition in which a
backward flow of stomach acid causes heartburn and injury of the esophagus), and
conditions where the stomach produces too much acid, such as Zollinger-Ellison
syndrome. Ranitidine is available

over-the-counter

used to prevent and treat

symptoms of heartburn associated with acid indigestion and sour stomach (18).
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MATERIALS AND METHODS
Drugs and Chemicals:
Indomethacin obtained from Safa co. Diala-Iraq, and ranitidine provided from
GlaxoSmithKline, S.A. Aranda de Duero, Spainwere suspend in 2ml of normal
saline.
Plant Material:
Proanthocyanidin had been extracted from black Grape seeds that were used in
this study. The black grape was hand-picked from local market with full skin intact.
It was washed with tap water,the skin and fleshes were removed and the seeds are
dried.The seeds of the grape were turned to powder with the help of an electric
grinder and kept in dark container at 25C°.
Preparation proanthocyanidin extract from grape seeds
Fifty grams of dried grape seeds powder was defatted with (500 ml) of n-hexane
for 2hours by soxhlete. The combined n-hexane extract was concentrated below 50°C
under reduced pressure in a rotary evaporator to get 7ml of yellow oily mass. This
mass was dried at room temperature and further (40 gm.) was refluxed in (500ml)
methanol (80%) in water with 3% hydrochloric acid for one hour then filtered by
Buchner funnel and filter paper (Wattman No.185).The filtrate was extracted with an
equal volume of chloroform to remove pigments. The alcoholic layer was extracted
with an equal volume of ethyl acetate treated with 2% of hydrochloric acid ,the ethyl
acetate layer was concentrated

by rotary evaporator at 45˚C and dried at room

temperature (19,20). The resultant extract (2.5gm) was pink color and dry material
.The extract was kept in dark glass container at 4°C.
Experimental Animals
Thirty adult female rabbits weight ranged between (1500-2000.0mg) kept for an
adaptation period for 1 month in the animal house of Veterinary Medicine College /
Basrah University. The experimental animals were kept in individual cages, provided
with standardration in addition to green alfalfa (Medicago sativa) and tap water ad
libitum and given a prophylaxis drug against coccidiosis (Amprollium 1g/L of
drinking water).
Experimental design:
The rabbit divided into five groups of comprising 6 animals in each group as the
following:
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Group1:- healthy (negativecontrol group)oral administration 3ml of normal saline (0.9
of NaCL) for 10 days.
Group 2:- oral administration with indomethacin 75mg\kg B.W.dissolved in3ml of
normal saline two days(positive control group) and remain without treatment for10
days.
Group 3:- treated with indomethacin 75mg\kg B.W. dissolved in 3ml of normal
saline for two days, then treated with proanthocyanidin 100mg\kg B.W.dissolve with
3ml of normal saline for 10 days.
Group 4:- treated with indomethacin 75mg\kg B.W. dissolved in 3ml of normal saline
for two days, then treated with proanthocyanidin 200mg\kg B.W. dissolve with 3ml of
normal saline for 10 days.
Group 5:- treated with indomethacin 75mg\kg B.W. dissolved in 3ml of normal saline
for two days, then treated with ranitidine 50mg\kg B.W. dissolved in3ml of normal
saline for 10 days.
Induction of gastric ulcer:
Gastric ulcers were induced in twenty four

non starved rabbits by giving

indomethacin (Safa co. Diala-Iraq) orally by one ml size syringe and in dose 75mg\kg
for two days.
Collection of Blood Samples
Blood samples (15ml) were collected from each animals at end of experiment by
the heart (cardiac puncture). The (10ml) of blood was deposited into tube without
anticoagulant and then the blood samples were centrifuged at (3000 rpm) for 15
minutes and serum samples stored in polyethylene eppendorff tubes at (-20ºC),which
then used to study hormonal ; ( HDL, Triglyceride, total cholesterol, serum
glucose).The remaining (5ml) of blood was deposited into tube with anticoagulant
which

used for heamatological analysis (RBC,WBC, Hb, MCV, MCH, MCHC,

PCV, differential WBC)
Study parameter:Gastric ulcer index:
The method described by(21)was employed in the present study stomachs were
opened along the greater curvature, washed with saline and examined by magnifying
class for gastric ulcers observation .The sum of length for all lesions area for each
animal was measured and served as the ulcer index . The curative ratio was calculated
for each group using following equation:
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Curative ratio (CR) = (LC-LT/LC) x100.
LC: The length of gastric ulcer in positive group.
LT: The length of gastric ulcer in treated group.
Determination of Gastric Juice Volume:
Gastric juice collected from each animal was centrifuged at 3000 rpm for 10
minutes to remove any solid debris, the volume of the supernatant was measured by
graduated cylinder.
Determination of Gastric Juice Acidity
Acidity degree (pH) of gastric juice was determined by using pH meter apparatus
(HI 9021).
measurement of serum glucose:
Serum glucose is measured by using RANDOX\GLUC-PAP, United Kingdom.

measurement of MDA
Serum MDA was measured by using thiobarbituric acid assay(22).Gastric tissue
MDA was measured by using method (23) .The free mucin in the gastric tissues was
estimated by measuring the amount of Alcian blue dye (Ab.)
Heamatological analysis
RBC,WBC, Hb, MCV, MCH, MCHC, PCV, differential WBC were measured by
count 60 (Genex laboratories, Germany) apparatus.
Measurement of total cholesterol:
Total cholesterol measured by using method CHOD-POP,France.
Measurement of triglycerides:
Triglycerides measured by using Triglycerides–liquizyme\GPO-POP, Germany.
Measurement of High Density lipoprotein–cholesterol (HDL-c)
HDL-C measured by CHOLESTEROL liquicolor test kit.
Measurement of serum Low–density Lipoprotein Cholesterol (LDL):Serum LDL-C concentration was calculated according to (24).
LDL-C=Total cholesterol-[(HDL-C) + Triglyceride /5].
Measurement of serum very low- density Lipoprotein (VLDL):The serum very low-density lipoprotein concentration was calculated by dividing
serum triglyceride by five (25).
VLDL=Triglyceride/5.
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Histopathological processing:
Stomach samples which had been immersed in 10% formalin were used. the
damaged, ulcerated as well as normal tissue parts were cut selectively then washed
with normal saline and immersed in serial dilutions of ethanol 50% ,70%, 80% for
once while 90% and 100% twice; two hours for each step. After the dehydration step
the specimens were immersed in xylene for half to one hour to become ready to be
embedded in the paraffin wax at 60°C, left overnight in the oven.Five microns
thickness sections of paraffin-embedded tissue were mounted on glass slides and
stained with Hematoxyline and Eosin stain (H & E stain)(26,27)
Statistical Analysis:
The results of the present study were analyzed by using two-way covariance
(ANOVA) test in all study. All statistical calculations were carried out by the aid of
the statistical package SPSS V. 11 (SPSS Inc.). The data were expressed as means ±
standard deviation (X ± SD). Least significant different test (LSD) was calculated to
test difference between means of groups and subgroups(28).

RESULTS
Grossly examination
Indomethacin induced gastric damage showed marked gross mucosal lesion,
including hemorrhagic and petechial lesion.
On gross examination these hemorrhagic bands were characterized by different
sizes along the longitudinal axis of the glandular part of stomach
Animals treated with PA showed no lesion at all (Fig.3).
Fig.4 reveals the degree of recovery of indomethacin-induced ulcerations when
the animals were treated with PA, There was a profound inhibition of ulcer formation
than ranitidine treated rabbits which also
areas(Fig.5).
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GU

Fig.1:-Stomach of female rabbits (-ve) (Normal
control). Showed normal gastric mucosa.

Fig.2:-Stomach of female rabbits (+ve control)
treated with Indomethacin for 2 days causing
gastric ulcer(GU). Showed gastric damage
including gross mucosal lesion and haemorrhagic
lesion.

Fig.3:-Stomach of female rabbits treated with (PA)at a
dose 100mg/kg) for 10 days of treated. Showed no lesion
at all tissue of stomach.
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lesion at all tissue of stomach.
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GU

Fig.6:-Stomach of female rabbits (+ve control) treated
Fig.5:-Stomach of female rabbits treated with Ranitidin with Indomethacin induced gastric ulcer (GU) for 10
days of treated. Showed gastric damage including gross
at a dose 50mg/kg) for 10 days of treated. Showed
mucosal lesion and petical lesion.
redness at all tissue of stomach indicate that the presence
of inflammation.

The obtained results in Table (1) revealed

significant decrease (P≤0.05) of

gastric volume in female rabbits with gastric ulceration treated with (PA at a dose
100mg/kg), (PA at a dose 200mg/kg) and Ranitidine at a dose 50mg/kg compared
with( +ve) group. the gastric volume in female rabbit with gastric ulceration treated
with (PA at dose 200) revealed a significant decrease (P≤0.05) compared with (-ve)
control

and another groups while gastric volume in female rabbit with gastric

ulceration treated with (PA at dose 100mg/kg) and Ranitidine revealed non-significant
changes compared with (-ve) control group.
It also showed significant increase (P≤0.05) in gastric pH in female rabbit with
gastric ulceration treated with (PA at a dose 100mg/kg), (PA at a dose 200mg/kg) and
Ranitidine at a dose 50mg/kg a compared with (+ve) control group.
The results of ulcer area showed significant reduction (P≤0.05) in gastric ulceration
female rabbits treated with(PA at dose 100mg/kg), (PA at dose 200mg/kg) and
Ranitidine compared with (+ve) control group, and it inhibition 100% in gastric
ulceration female rabbits treated with (PA at dose 100mg/kg), (PA at dose 200mg/kg)
and showed non-significant change compared with control group while the ulcer area
showed 71.09% in gastric ulceration female rabbits treated with Ranitidine and
showed significantincrease (P≤0.05) compared with (-ve) control group.
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The obtained results in Table (2) revealed significant decrease (P≤0.05) of glucose
concentration in female rabbits with gastric ulceration treated with (PA at dose 100)
and (PA at dose 200) compared with positive group and non-significant change in
glucose concentration compared with negative control group while the results showed
non-significant change of glucose concentration in female rabbits with gastric
ulceration treated with Ranitidine compared with (+ve) control group but the results
showed significant increase (P≤0.05) in glucose concentration in female rabbits with
gastric ulceration treated with Ranitidine compared with (-ve) control group.
The results revealed significant decrease (P≤0.05) in serum MDA of gastric
ulceration female rabbits treated with (PA at a dose 100),(PA at a dose 200) and
Ranitidine at a dose 50mg/kg compared with (+ve) control group. The results revealed
non-significant in serum MDA of gastric ulceration female rabbits treated with (PA at a
dose 100),(PA at a dose 200) and Ranitidine at a dose 50mg/kg compared with (-ve)
control group.
The results of MDA Mucin revealed significant increase (P≤0.05) in gastric
ulceration female rabbits treated with (PA at a dose 100) and (PA at a dose 200)
compared with (+ve) control group while the results revealed non-significant in MDA
Mucin of gastric ulceration female rabbits treated with Ranitidine at a dose 50mg/kg
compared with (+ve) control group.
The results of gastric tissue MDA revealed significant decrease (P≤0.05) of gastric
ulceration female rabbits treated with ( PA at a dose 100),( PA at a dose 200) and
Ranitidine at a dose 50mg/kg compared with positive group. The results revealed nonsignificant in gastric tissue MDA of gastric ulceration female rabbits treated with (PA
at a dose 100),(PA at a dose 200) and Ranitidine at a dose 50mg/kg compared with (ve) control group.
The obtained results in Table (3) revealed significant increase (P≤0.05) in RBC of
gastric ulceration female rabbits treated with (PA at dose 100) , (PA at dose 200) and
Ranitidine at a dose 50mg/kg compared with (+ve) control group and non-significant
change in RBCs count compared with (-ve) control group while the results showed
significant increase (P≤0.05) in RBC of gastric ulceration female rabbits treated with
(PA at a dose 100) compared with (PA at dose 200)group and non-significant change
in RBCs count compared Ranitidine group.
The results of Hb revealed significant increase (P≤0.05) in gastric ulceration
female rabbits treated with (PA at dose 100), (PA at dose 200) and Ranitidine at a dose
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group and non-significant change in Hb

compared with (-ve) control group.
The results of PCV% revealed significant increase (P≤0.05) in gastric ulceration
female rabbits treated with (PA at dose 100), (PA at dose 200) and Ranitidine at a dose
50mg/kg compared with (+ve) control group and non-significant change in RBCs count
compared with (-ve) control group.
The results of MCV revealed significant decrease (P≤0.05) in gastric ulceration female
rabbits treated with (PA at dose 100) and Ranitidine at a dose 50mg/kg compared with
positive control group and non-significant change of MCV in gastric ulceration female
rabbits treated with (PA at dose 200) compared with (+ve) control group.
The results of MCH revealed non-significant changes between treated groups (PA at
dose 100), (PA at dose 200) and Ranitidine at a dose 50mg/kg compared with (+ve)
control group and (-ve) group.
The results of MCHC revealed significant increase (P≤0.05) in gastric ulceration
female rabbits treated with (PA at dose 100), (PA at dose 200) and Ranitidine at a dose
50mg/kg compared with (+ve) control group and non-significant change in MCHC
compared with (-ve) control group.
The obtained results in Table (4) revealed non-significant changes in WBC of
gastric ulceration female rabbits treated with (PA at a dose 100) and (PA at a dose
200) compared with (+ve) control group and (-ve) control group while the results
showed significant decrease (P≤0.05) in WBC of gastric ulceration female rabbits
treated with Ranitidine group compared with(+ve) control group, (-ve) control group
and another groups.
The results of neutrophils% showed significant increase (P≤0.05) in gastric
ulceration female rabbits treated with (PA at a dose 200) compared with (+ve) control
group, (-ve) control group and another treated groups while the result of neutrophils%
showed significant decrease (P≤0.05) in gastric ulceration female rabbits treated with
Ranitidine group compared with(PA at a dose 100), (PA at a dose 200) and (-ve)
control group but this results showed non-significant compared with (+ve) control
group. The results of neutrophils% showed significant increase (P≤0.05) in gastric
ulceration female rabbits treated with(PA at a dose 100) compared with Ranitidine
group and(+ve) control group but this results showed non-significant compared with (ve) control group.

143

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

The results of eosinophile % showed significant decrease (P≤0.05) in gastric ulceration
female rabbits treated with (PA at a dose 100) and Ranitidine group compared with
(+ve) control group and non-significant change compared with(-ve) control group.
The results of basophile % showed significant decrease (P≤0.05) in gastric ulceration
female rabbits treated with (PA at a dose 100), (PA at a dose 200) and Ranitidine group
compared with (+ve) control group and non-significant change compared with(-ve)
control group.
The results of lymphocyte % showed significant decrease (P≤0.05) in gastric
ulceration female rabbits treated with (PA at a dose 100) and (PA at a dose
200)compared with (+ve) control group and Ranitidine group and this results of
lymphocyte % showed non-significant change in gastric ulceration female rabbits
treated with (PA at a dose 100) compared with(-ve) control group but this results of
lymphocyte % showed significant decrease (P≤0.05) in gastric ulceration female
rabbits treated with(PA at a dose 200) compared with(-ve) control group.
The results of monocyte % showed significant decrease (P≤0.05) in gastric ulceration
female rabbits treated with (PA at a dose 100), (PA at a dose 200) and Ranitidine group
compared with (+ve) control group.
The obtained results in Table (5) revealed decrease significant(P≤0.05)in total
cholesterol, triglyceride, LDL and VLDL of gastric ulceration female rabbits treated
with (PA at a dose 100), (PA at a dose 200) and Ranitidine group compared with (+ve)
control group and this result showed non-significant changes compared with(-ve)
control group while the results of HDL showed significant increase (P≤0.05) in gastric
ulceration female rabbits treated with(PA at a dose 100), (PA at a dose 200) Ranitidine
group compared with(+ve) control group, and non-significant changes compared with
(-ve) control group.
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Table (1) Effect of Proanthocyanidin and Ranitidine on Gastric Volume, Gastric
PH, Ulcer area and Inhibition Percentage in Gastric Ulceration Female Rabbits
induced by Indomethacin (Mean±SD)
(n=6)
Parameters
Gastric
pH of Gastric
Volume
Content
Ulcer area
Inhibition
Treatment
(ml)
%
12.6±2.30
2.42±0.30
0.00±0.00
Control ( -ve)
BC
A
C
Normal Saline(0.9% NaCl)
22.08±3.42
1.40±0.22
7.37 ± 2.35
Control (+ve)
A
B
A
Indomethacine(75mg/kg)
13.91±1.90
2.67±0.28
0.00 ± 0.00
100
Indometh+PA(100mg/kg)
B

A

Indometh+PA(200mg/kg)

9.00±1.04
D

2.70±0.41
A

C
0.00±0.00
C

Indometh+Ranitidine
(50mg/kg)

11.25±1.54
C

2.46±0.12
A

2.13±1..17
B

100
71.09

N=number of animals., Capital letters denote differences between groups, P≤0.05 vs. control.

Table (2) Effect of Proanthocyanidin and Ranitidine on Serum of Glucose
Concentration, Serum MDA, MDA Mucin and Gastric tissue MDA in Gastric
Ulceration Female Rabbits Inducedby Indomethacin
(Mean±SD)
(n=6)
Parameters

Glucose
mg/dL

Serum
MDA
(nmol/L)

MDA Mucin
(µg Ab./cm2)

Gastric
Tissue
MDA(nmol/
mg)

Control ( -ve)
Normal Saline(0.9% NaCl)

97.66±14.12
B

0.26±0.017
B

0.53±0.044
A

4.50±1.67
B

Control (+ve)
Indomethacine(75mg/kg)
Indometh+PA(100mg/kg)

174.17±35.42
A

1.03±0.042
A

0.04±0.001
B

14.50±2.67
A

115.50±13.35
B

0.24±0.030
B

0.44±0.015
A

3.79±1.19
B

Indometh+PA(200mg/kg)

121.13±43.26
B
154.33±18.50
A

0.23±0.015
B
0.28±0.011
B

0.32±0.014
A
0.22±0.010
AB

3.09±0.71
B
3.93±1.07
B

Treatment

Indometh+Ranitidine
(50mg/kg)

N=number of animals., Capital letters denote differences between groups,P≤0.05 vs. control.
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Table (3)Effect of Proanthocyanidin and Ranitidine on RBC counts and RBC Index
in Gastric Ulceration Female Rabbits Induced by Indomethacin
(n=6)
(Mean±SD)
Parameters
Treatment
Control ( -ve)
Normal Saline(0.9% NaCl)

Control (+ve)
Indomethacine(75mg/kg)
Indometh+PA(100mg/kg)
Indometh+PA(200mg/kg)
Indometh +Ranitidine
(50mg/kg)

RBC ×
106/μL

Hb

PCV%

MCV
Fl

MCH
pg

MCHC
%

5.46±0.27
AB
4.03±0.72
C

11.38±1.59
A
8.13±0.99
B

33.11±2.5
A
27.56±1.48
B

60.66±5.53
AB
70.28±13.91
A

20.76±2.61
NS
20.81±5.36
NS

34.28±3.54
AB
29.61±4.89
B

5.76±0.68
A
5.02±0.35
B
5.20±0.44
AB

11.95±0.97
A
11.03±0.71
A
10.68±1.34
A

32.43±1.32
A
31.86±2.16
A
30.90±2.11
A

56.57±7.42
B
63.77±7.06
AB
59.44±2.89
B

20.86±1.62
NS
21.86±0.97
NS
20.40±1.19
NS

37.70±4.70
A
34.68±3.12
A
34.46±2.97
A

g/dl

N=number of animals., Capital letters denote differences between groups,P≤0.05 vs. control.
NS=non-significant.

Table (4) Effect of Proanthocyanidin and Ranitidine on WBC Counts and
Percentage of Differential Count of WBC in Gastric Ulceration Female Rabbits
Induced by Indomethacin (Mean±SD)
(n=6)
Parameters
WBC×
Neutro
Eosino
Baso
Lymph
Monocyte
Treatment
103/μL
%
%
%
%
%
8.67±1.99
A

38.0±4.38
B

2.33±0.81
AB

1.0 ±0.63
AB

57.66±5.81
B

2.83±0.75
AB

10.34±1.35
A

23.0±2.44
C

3.16±0.75
A

1.5±0.54
A

69.50±2.16
A

3.33±0.51
A

9.53±1.49
A

39.33±5.20
B

2.0±0.89
B

0.66±0.05
B

56.33±3.72
B

2.16±0.75
B

Indometh+Proantho
(200mg/kg)

7.76±2.29
AB

49.0±2.09
A

2.66±1.03
AB

0.66±0.05
B

47.16±3.54
C

1.50±0.54
BC

Indometh+Ranitidine
(50mg/kg)

6.84±2.16
B

28.16±3.43
C

1.50±0.83
B

0.66±0.05
B

68.0±3.57
A

1.16±0.40
C

Control ( -ve)
Normal Saline(0.9% NaCl)

Control (+ve)
Indomethacine(75mg/kg)
Indometh+Proantho
(100mg/kg)

N=number of animals., Capital letters denote differences between groups,P≤0.05 vs. control.
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Table(5)Effect of Proanthocyanidin and Ranitidine on Serum of Lipid profile in
Gastric Ulceration Female Rabbits induced by Indomethacin
(Mean±SD)
(n=6)
Parameters
Treatment
Control ( -ve)
Normal Saline(0.9% NaCl)

Control (+ve)
Indomethacine(75mg/kg)
Indomethacin+Proant
ho
(100mg/kg)
Indometh+Proantho
(200mg/kg)
Indometh+Ranitidine
(50mg/kg)

Total
Cholesterol
mg/dl

Triglyceride

mg/dl

HDL
mg/dl

LDL
mg/dl

VLDL
mg/dl

138.33±26.39
B

68.65±14.12
B

50.66±3.55
AB

29.66±2.58
B

13.50 ±1.87
B

325.00±93.54
A

123.67±25.96
A

38.00±5.89
C

117.17±5.56
A

39.16±2.22
A

80.00± 8.94
B

55.99±15.57
B

55.00±2.60
A

20.16±2.48
C

10.33± 1.63
C

84.33±7.73
B

53.94±23.61
B

53.16 ±4.91
AB

21.00±3.40
C

12.16±3.18
BC

100.00±14.14
B

91.97±34.44
B

48.00±8.85
B

28.16±3.06
B

14.66±2.87
B

N=number of animals., Capital letters denote differences between groups,P≤0.05 vs.

DISCUSSION
An ulcer results from an imbalance between aggressive and defensive factors
of the gastric mucosa. Pepsin and gastric acid make up the offensive factors, whose
proteolytic effect is buffered by mucin secretion, mucosal glycoprotein, cell shedding,
cell proliferation and prostaglandins(29).To regain the balance, different therapeutic
agents including plant extracts are used to inhibit the gastric acid secretion, or to
stimulate the mucosal defense mechanism by increasing the mucus production
protecting the surface epithelial cells or interfering with the PGsynthesis(30). Stressinduced ulcers are probably mediated by histamine release with enhancement in acid
secretion, a reduction in mucus production and generation of free radicals etc., mast
cell activation, alterations in prostaglandin generation, cytokine liberation and
breakdown of normal cytoprotective mechanism.
The exact mechanism of pathogenesis in the indomethacin induced gastric
ulcer model has not been fully known, but hypersecretion of gastric acid, deterioration
of the mucosal resistance and promotion of gastricemptying are among the possible
mechanisms. Indomethacin is inhibition synthesis of prostaglandin coupled with
formation of free radicals(31-33). All animals administered with indomethacin
showed reduced feed intake, sluggishness, unthrifty appearance with some mortalities.
Indomethacin caused gastric damage was further confirmed by the gross section and
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histopathologic lesions produced. Mortality occur may be due to gastric bleeding and
perforation or may be due to hepatotoxicity of indomethacin (34).
In present study, oral administration of indomethacin caused remarkably significant
decreased in gastric pH, increased in gastric volume, total acidity and ulcer score.
The ulceration induced by indomethacin is attributed mainly to different processes
which include generation of reactive oxygen species, initiation of lipid peroxidation,
infiltration of leukocytes, induction of apoptosis and inhibition of prostaglandin
synthesis(35). These findings are in agreement with (32). The significant increase in
gastric volume following oral administration of indomethacin may be attributed to
either free radicals formation or inhibition of prostaglandin synthesis which lead to
increase gastric acid secretion(36).this result is agrees with(35,37,38) where they
indicated that indomethacin have caused alterations in gastric secretions of rats. The
significant decrease in gastric pH and significant increase in total acidity

may

attribute to decrease in mucin secretion allows hydrogen ions and pepsin to diffuse
into the mucosa from lumen. So, back diffusion of acid and pepsin into the tissue
stimulate more acid and pepsin secretion to cause more damage.Low pH value is a
manifestation of increase

hydrogen ion concentration in gastric juice (32). This

finding is on line with(36).
Oral administration of ranitidine significantly increase gastric pH , and decrease in
gastric volume, total acidity and ulcer score. However, ranitidine decimate gastric
acidity and increasethe gastric pH due to its ability to block binding of histamine to H2
receptor on parietal cell (39). Therefore ranitidine can counter the effect of
indomethacin on gastric acid secretion. These result is cited by (40,41)
Oral administration of proanthocyanidin(100mg\kg and 200mg\kg) significantly
increase in gastric pH, and decreased in gastric volume, total acidity and ulcer score.
Increasing gastric pH and decreasing total acidity proving

anti-secretory activity of

proanthocyanidin grape seed extract(42).in addition to, grape Seed Extract has antihistamine properties (it stabilizes the release of histamine from mast cells)(43-45)
.Proanthocyanidin decrease the gastric volume because proanthocyanidin is
antioxidant, cause lowering in the gastric secretion by acting on the gastric mucosa
and inhibiting the generation of reactive oxygen species that initiate the oxidative
stress in the gastric lumen (42).Number of ulcers score decreased due to decreased in
gastric volume and total acidity, and increase the gastric pH (42). This findings are in
agreement with (46).
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From result, it has been conclude that oral administration of indomethacin caused
significantly increased in MDA and decreased in mucin. Gastric ulceration induced by
indomethacin cause severe oxidative stress in gastric tissue that lead to detriment of
lipid and stimulation of lipid oxidation which leading to increase accumulation of
MDA (32). Decreasing of mucin secretion (gastric mucus) in the indomethacin –
administration referred to suppress production of prostaglandin and damage of surface
epithelial cells and mucus neck cells, where one function of prostaglandin is
regulating of mucus secretion((32). These result seem to be accordant with study
made by(40).
This study revealed that oral administration of proanthocyanidin cause significant
reduction in MDA level along with significant increase in mucin. This due to
proanthocyanidins are powerful antioxidants(16) and scavenge of free radicals (17).
This result is agreement with(47).
This study revealed that oral administration of ranitidincause significant reduction in
MDA level along with non- significant increase in mucin. Indeed, this reduction in
MDA level proposed the decrease in the lipid peroxidation level and total oxidant
capacity by ranitidine. In addition to ranitidine caused significant reduction in
neutrophils infiltration which cause decreased in source of reactive oxygen species
during healing process (41). This result is agreement with(40,48). Insignificant
increase in mucin may be due to decrease of prostaglandin secretion as result of
incomplete healing of ulcer where the percentage of inhibition was 71.09
Oral administration of indomethacin caused significant increase in serum glucose.
This finding may be due to indomethacin directly or indirectly play a specific role in
pancreatic secretions, gluconeogensis process, glycogen metabolism or glucose
oxidation. It means that there was a disturbance in carbohydrate metabolism of rabbits
administered indomethacin (49). This result is cited by (50) who indicated
indomethacin

inhibits

insulin

secretion

stimulates

endogenous

glucose

production(EGP) in type 2 diabetes.
Oral administration of proanthocyanidin caused marked improvement in the serum
glucose. This effect due toproanthocyanidins, a major component in GSE, potent
inhibits intestinal α-glucosidase and pancreatic α-amylase(51). These are

key

enzymes of dietary carbohydrate digestion(52). Nowadays, it has been found that the
treatment with an α-glucosidase inhibitor (acarbose) particularly

decrease

postprandial hyperglycemia, reduced the risk of type 2 diabetes (53). GSPE
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decreased glucose levels in diabetic rats by increasing circulating insulin levels (It is
possible that consumption of GSE may prevent or delay developing type 2 diabetes in
healthy people(54). In addition to,grape seeds extract decrease serum glucose level at
28 days because plant extract with high flavonoid have potent inhibition of renal
glucose re-absorption through inhibition of sodium- glucose symporters locate in
proximal renal tubule(55). This result on line with (56) who study the effect of
proanthocyanidin(100mg and300mg ) in postprandial plasma glucose in healthy
participants.
Oral administration of ranitidin caused significant increase in serum glucose. This
finding due to inability of ranitidin to healing destruction of β- cell of the islet of
Langerhans induced by indomethacin that lead to decrease of insulin secretion and
increase serum glucose level. This result is disagreement with(57 who indicated that
acute administration of H2- receptor antagonist cimetidine and ranitidine produces
marked reduction in blood glucose level in diabetic patient receiving glipizide
From result, it has been conclude that oral administration of indomethacin caused
reduction in haematological parameters such as RBC, Hb, PCV, MCV, MCH and
MCHC. These result explained by(58) who indicated that decreased of hemoglobin,
blood cell count and hematocrit is due to blood loss particularly from stomach
because of the ability of indomethacin to inhibition of cyclo oxygenase enzyme,
mitochondrial dysfunction and oxidative stress which leads to hemorrhagic anemia in
agreement with (59). Another cause may be due to kidney damage induced by
indomethacin (60,61) that lead to

ability of kidney to decrease

secretion of

erythropoietin hormone which stimulates the bone marrow to produce more red blood
cells. Indomethacin cause non-significant increase in number of WBC which were
(10.34) compared with (-ve) which were (8.67), this increase due to increase
percentage of lymphocyte, monocyte, basophil and eosinophil. Number of WBC
increase due to stress induced by indomethacin and stimulation of immune system.
This result is on line with (58). also, there is significant in percentage of neutrophil
due to infiltration of neutrophile into inflammatory organ, that lead to decrease
number of blood stream neutrophil. This result is agreement with (62) who indicated
that meloxicam which is one of NSAIDs cause decrease in neutrophil.
The present study revealed use of proanthocyanidin cause significant increase in
RBC counts and RBC Index compared with (+ve) group. This result may be due to
antioxidant and scavenger of oxygen free radical effect of proanthocyanidin which
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lead to healing of gastric ulcer and stopping of hemorrhage, that lead to improvement
of RBC counts and RBC Index. Another cause may be due to ability of
proanthocyanidin to healing kidney damage induced by indomethacin that lead to
ability of kidney to secretion sufficient amount of erythropoietin hormone which
stimulates the bone marrow to produce more red blood cells. This result is cited by
(63) who indicated that dose of 100mg\kg of proanthocyanidin cause increase in RBC
count while dose of 200and 300mg\kg of proanthocyanidin cause decrease of RBC
count. Oral administration of proanthocyanidin caused non-significant increase in
number of WBC, this indicate ability of proanthocyanidin in healing of inflammation
inflation and decrease effect of indomethacin. This result is cited by (63) who found
that dose of 100mg\kg cause non-significant increase in WBC count compared with
control group, while dose of 200mg\kg and 300mg\kg cause non-significant decrease
in WBC count. Also, there is significant increase in percentage of neutrophil at dose
200mg\kg and non-significant increased at dose 100mg\kg compared with control
group, this result indicate decrease inflammation and infiltration of neutrophil. In
addition to, there is decrease in percentage of eosinophil, basophil, lymphocyte and
monocyte, this indicate decrease of stress. This result is on line with (63).
Oral administration of ranitidin cause significant increase in RBC count and RBC
index. This result may due to oxygen free radical scavenger of ranitidin and its ability
to healing gastric ulcer and stopping of hemorrhage. this result is agreement with(64).
Oral administration of ranitidin cause significant decrease WBC count and percentage
of neutrophil while it cause significant increase in percentage of lymphocyte, this
indicate partial healing of infection. Also there is decrease in basophil and monocyte,
this indicate to suppression of stress. This result is accordance with (64).
Oral administration of indomethacin result in significant hyperlipidemia (increase
VLDL, LDL,TC, TG AND decrease HDL). Indomethacin increased triglyceride in
all the indomethacin treated group, this may be due to increase in fatty acid synthesis,
enhanced catabolism of LDL, activation of Lipid catabolism and tissue lipase and or
increased of acetyl-CoA carboxylase and production of triglycerides precursors such
as acetyl-CoA and glycerol phosphate. More so, the significant increase in serum
cholesterol may be attributed to an increased concentration of acetyl-CoA is a key
substrate in the biosynthesis of cholesterol or increase in absorption from the intestine
by binding with bile acid within the intestine and increasing bile acid secretion due to
the drug(65). This finding is cited by(66).
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Oral administration of proanthocyanidin caused marked improvement in the lipid
profile. The hypolipidemic effect of proanthocyanidin may occur due to a reduction
in the bioavailability of lipids, mainly TG or the reduction in the availability of free
fatty acids to the liver that lead to inhibition of VLDL-C secretion by the liver (67).
Another suggestion is the delay and inhibition of dietary fat and cholesterol
absorption and a reduction in chylomicron secretion by enterocytes (68,14), since
proanthocyanidin inhibits the absorption of TC and bile acids by decreasing micellar
cholesterol solubility(Blade et al., 2010). The ability of proanthocyanidin to trap
reactive oxygen species in aqueous series such as plasma and interstitial fluid of the
arterial

wall

produce

diminish

lipid

concentrations

by administration

of

proanthocyanidin(69).
Oral administration of ranitidine caused marked improvement in the lipid profile.
The hypolipidemic effect of ranitidin

may occur due to antioxidant effects of H2-

receptor antagonists, such as cimetidine, ranitidine, famotidine(70) and scavenger of
oxygen free radicals. This result is accordance with (48) who indicated that
radioprotective effect of H2-receptor antagonists on lipid profile and lipid
peroxidation.

دراﺳﺔ ﺗﺄﺛﯿﺮ ﺑﺮواﻧﺜﻮﺳﯿﺎﻧﺪﯾﻦ و اﻟﺮاﻧﺘﺪﯾﻦ ﻋﻠﻰ اﻟﻤﻌﺎﯾﯿﺮ اﻟﺪﻣﻮﯾﮫ واﻟﻜﯿﻤﻮﺣﯿﻮﯾﮫ ﻓﻲ اﻧﺎث اﻻراﻧﺐ
اﻟﺒﺎﻟﻐﺔ اﻟﻤﺴﺘﺤﺪﺛﮫ اﻟﻘﺮﺣﮫ ﺑﻮاﺳﻄﮫ اﻻﻧﺪوﻣﯿﺜﺎﺳﯿﻦ
** اﯾﻤﺎن ﻋﺒﻮد اﻟﻤﺴﻌﻮدي،** ﻣﻨﻰ ﺣﻤﯿﺪ اﻟﺴﻌﯿﺪ، * أﺑﺮار ﺳﻠﻤﺎن ﻋﺒﺪ اﻟﺮزاق
اﻟﻌﺮاق،  اﻟﺒﺼﺮه، ﺟﺎﻣﻌﮫ اﻟﺒﺼﺮه، ﻛﻠﯿﮫ اﻟﺼﯿﺪﻟﮫ،*ﻓﺮع اﻻدوﯾﮫ
اﻟﻌﺮاق،  اﻟﺒﺼﺮه، ﺟﺎﻣﻌﮫ اﻟﺒﺼﺮه، ﻛﻠﯿﮫ اﻟﻄﺐ اﻟﺒﯿﻄﺮي،** ﻓﺮع اﻟﻔﺴﻠﺠﮫ واﻻدوﯾﮫ واﻟﻜﯿﻤﯿﺎء

اﻟﺨﻼﺻﮫ
ﺟﺎﻣﻌﮫ اﻟﺒﺼﺮه وﻛﺎن اﻟﻐﺮض ﻣﻨﮭﺎ ھﻮ ﺗﻘﯿﻢ ﺗﺄﺛﯿﺮ اﻟﺒﺮواﻧﺜﻮﺳﯿﺎﻧﺪﯾﻦ/ﺗﻤﺖ اﻟﺪراﺳﮫ ﻓﻲ ﻛﻠﯿﮫ اﻟﻄﺐ اﻟﺒﻄﺮي
 اﻟﻤﻌ ﺎﯾﯿﺮ اﻟﺪﻣﻮﯾ ﮫ واﻟﺤﯿﻮﯾ ﮫ ﻋ ﻦ طﺮﯾ ﻖ اﺳ ﺘﺤﺪاث ﻗﺮﺣ ﮫ ﺣ ﺎده ﺑﻮاﺳ ﻄﮫ،و اﻟﺮاﻧﺘ ﺪﯾﻦ ﻋﻠ ﻰ اﻟﻘﺮﺣ ﮫ اﻟﻤﻌ ﺪه
(ﻣﻠﻐ ﻢ2000-1500)  اﺳﺘﺨﺪﻣﺖ اﻟﺪراﺳﮫ ﺛﻼﺛﻮن اﻧﺜﻰ ﺑﺎﻟﻐﮫ ﺑﻠﻐﺖ اوزاﻧﮭﺎ.اﻻﻧﺪوﻣﯿﺜﺎﺳﯿﻦ ﻓﻲ اﻧﺎث اﻻراﻧﺐ اﻟﺒﺎﻟﻐﺔ
اﻟﻤﺠﻤﻮﻋ ﮫ اﻻوﻟ ﻰ اﻋﻄ ﺖ اﻟﻤﺤﻠ ﻮل:ﻛ ﻞ ﻣﺠﻤﻮﻋ ﮫ ﺗﺘﻜ ﻮن ﻣﻨﺴ ﺘﺔ اراﻧ ﺐ وﻛﻤ ﺎ ﯾﻠ ﻲ،ﻗﺴ ﻤﺖ اﻟ ﻰ ﺧﻤﺴ ﮫ ﻣﺠ ﺎﻣﯿﻊ
اﻟﻤﺠﻤﻮﻋﮫ اﻟﺜﺎﻧﯿ ﮫ اﻋﻄﯿ ﺖ، اﻟﻔﺴﻠﺠﻲ اﻟﻄﺒﯿﻌﻲ)ﻧﻮرﻣﻞ َﺳﻼﯾﻦ( ﻟﻤﺪه ﻋﺸﺮه اﯾﺎم وأُﻋﺘﺒﺮت ﻣﺠﻤﻮﻋﮭﺎﻟﺴﯿﻄﺮه اﻟﺴﺎﻟﺒﮫ
 اﻟﻤﺠﻤﻮﻋ ﮫ اﻟﺜﺎﻟﺜ ﮫ،ﻛﻐ ﻢ ﻟﻤ ﺪه ﯾ ﻮﻣﯿﻦ وأﻋﺘﺒ ﺮت ﻣﺠﻤﻮﻋ ﮫ اﻟﺴ ﯿﻄﺮه اﻟﻤﻮﺟﺒ ﮫ/ ﻣﻠﻐ ﻢ75 اﻻﻧﺪوﻣﯿﺜﺎﺳ ﯿﻦ ﺑﺠﺮﻋ ﮫ
ﻣﻠﻐ ﻢ100 ﻛﻐﻢ ﻟﻤﺪه ﯾ ﻮﻣﯿﻦ ﺛ ﻢ ﺟُﺮﻋ ﺖ اﻟﺒﺮواﻧﺜﻮﺳ ﯿﺎﻧﺪﯾﻦ ﺑﺠﺮﻋ ﮫ/ ﻣﻠﻐﻢ75 اﻋﻄﯿﺖ اوﻻ ً اﻻﻧﺪوﻣﯿﺜﺎﺳﯿﻦ ﺑﺠﺮﻋﮫ
ﻛﻐ ﻢ ﻟﻤ ﺪه ﯾ ﻮﻣﯿﻦ ﺛ ﻢ ﺟُﺮﻋ ﺖ/ ﻣﻠﻐ ﻢ75  اﻟﻤﺠﻤﻮﻋﮫ اﻟﺮاﺑﻌ ﮫ اﻋﻄﯿ ﺖ اﻻﻧﺪوﻣﯿﺜﺎﺳ ﯿﻦ ﺑﺠﺮﻋ ﮫ،\ﻛﻐﻢ ﻟﻤﺪه ﻋﺸﺮة اﯾﺎم
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اﻟﺒﺮواﻧﺜﻮﺳﯿﺎﻧﺪﯾﻦ ﺑﺠﺮﻋ ﮫ 200ﻣﻠﻐ ﻢ \ﻛﻐ ﻢ ﻟﻤ ﺪه ﻋﺸ ﺮة اﯾ ﺎم ،اﻟﻤﺠﻤﻮﻋ ﮫ اﻟﺨﺎﻣﺴ ﮫ اﻋﻄﯿ ﺖ اﻻﻧﺪوﻣﯿﺜﺎﺳ ﯿﻦ ﺑﺠﺮﻋ ﮫ
75ﻣﻠﻐﻢ /ﻛﻐﻢ ﻟﻤﺪه ﯾﻮﻣﯿﻦ ﺛﻢ اﻟﺮاﻧﺘﺪﯾﻦ 50ﻣﻠﻐ ﻢ\ﻛﻐ ﻢ ﻟﻤ ﺪه ﻋﺸ ﺮه اﯾ ﺎم .وﻗ ﺪ اظﮭ ﺮت اﻟﻨﺘ ﺎﺋﺞ ان اﻟﺒﺮواﻧﺜﻮﺳ ﯿﺎﻧﺪﯾﻦ
واﻟﺮاﻧﺘﺪﯾﻦ ﺳ ﺒﺒﺎ ﻧﻘﺼ ﺎﻧﺎ ً ﻣﻌﻨﻮﯾ ﺎ ً ﻓ ﻲ ﺣﺠ ﻢ اﻟﻤﻌ ﺪه وﻣﺴ ﺎﺣﮫ اﻟﻘﺮﺣ ﮫ وزﯾ ﺎده ﻣﻌﻨﻮﯾ ﮫ ﻓ ﻲ ﻣﻌﺎﻣ ﻞ اﻟﺤﻤﻮﺿ ﮫ ﻟﻠﻤﻌ ﺪه
.وﻟﻮﺣﻆ ﺣﺼﻮل ﻧﻘﺼﺎن ﻣﻌﻨﻮي ﻓﻲ ﺗﺮﻛﯿﺰ اﻟﺴﻜﺮ ﺑﺎﻟﺪم ﻓ ﻲ اﻟﻤﺠ ﺎﻣﯿﻊ اﻟﺘ ﻲ اﻋﻄﯿ ﺖ اﻟﺒﺮواﻧﺜﻮﺳ ﯿﺎﻧﺪﯾﻦ ﻣﻘﺎرﻧ ﮫ ﻣ ﻊ
ﻣﺠﻤﻮﻋ ﮫ اﻟﺴ ﯿﻄﺮه اﻟﻤﻮﺟﺒ ﮫ وﻧﻘﺼ ﺎن ﻏﯿ ﺮ ﻣﻌﻨ ﻮي ﻟﺴ ﻜﺮ اﻟ ﺪم ﻟﻠﻤﺠﻤﻮﻋ ﮫ اﻟﺘ ﻲ اﻋﻄﯿ ﺖ اﻟﺮاﻧﺘ ﺪﯾﻦ ﻣﻘﺎرﻧ ﮫ ﻣ ﻊ
ﻣﺠﻤﻮﻋﮫ اﻟﺴ ﯿﻄﺮه اﻟﻤﻮﺟﺒ ﮫ .اظﮭ ﺮت اﯾﻀ ﺎ ﻧﻘﺼ ﺎن ﻣﻌﻨ ﻮي ﻓ ﻲ MDAاﻟﻤﺼ ﻞ وﻧﺴ ﯿﺞ اﻟﻤﻌ ﺪه و زﯾ ﺎده ﻣﻌﻨﻮﯾ ﮫ
ﻓﯿﺎﻟﻤ ﺎده اﻟﻤﺨﺎطﯿ ﮫ ﻟﻠﻤﻌ ﺪه ﻟﻠﻤﺠ ﺎﻣﯿﻊ اﻟﺘ ﻲ اﻋﻄﯿ ﺖ اﻟﺒﺮواﻧﺜﻮﺳ ﯿﺎﻧﺪﯾﻦ واﻟﺮاﻧﺘ ﺪﯾﻦ ﻣﻘﺎرﻧ ﮫ ﻣ ﻊ ﻣﺠﻤﻮﻋﮭﺎﻟﺴ ﯿﻄﺮه
اﻟﻤﻮﺟﺒﮫ .ﻛﺎن ھﻨﺎك زﯾﺎده ﻣﻌﻨﻮﯾﮫ ﻟﻌﺪد ﻛﺮﯾﺎت اﻟﺪم اﻟﺤﻤ ﺮاء واﻟﮭﯿﻤﻮﻛﻠ ﻮﺑﯿﻦ وﺣﺠ ﻢ اﻟﺨﻼﯾ ﺎ اﻟﻤﺘﺮاﺻ ﮫ و ﻣﺘﻮﺳ ﻂ
ﺗﺮﻛﯿﺰ اﻟﮭﯿﻤﻮﻛﻠﻮﺑﯿﻦ ﻟﻠﻤﺠﺎﻣﯿﻊ اﻟﺘﻲ اﻋﻄﯿﺖ اﻟﺒﺮواﻧﺜﻮﺳﯿﺎﻧﺪﯾﻦ واﻟﺮاﻧﺘﺪﯾﻦ وﻧﻘﺼﺎن ﻣﻌﻨﻮي ﻟﻤﻌﺪل ﺣﺠﻢ ﻛﺮﯾﺎت اﻟﺪم
اﻟﺤﻤ ﺮاء ﻟﻠﻤﺠﻤﻮﻋ ﮫ اﻟﺘ ﻲ اﻋﻄﯿ ﺖ اﻟﺒﺮواﻧﺜﻮﺳ ﯿﺎﻧﺪﯾﻦ ﺑﺠﺮﻋ ﮫ 100ﻣﻠﻐ ﻢ/ﻛﻐ ﻢ واﻟﺮاﻧﺘ ﺪﯾﻦ وﻧﻘﺼ ﺎن ﻏﯿ ﺮ ﻣﻌﻨ ﻮي
ﻟﻤﻌﺪل ﺣﺠﻢ ﻛﺮﯾﺎت اﻟﺪم اﻟﺤﻤﺮاء ﻟﻠﻤﺠﻤﻮﻋﮫ اﻟﺘﻲ اﻋﻄﯿﺖ اﻟﺒﺮواﻧﺜﻮﺳﯿﺎﻧﺪﯾﻦ ﺑﺠﺮﻋﮫ 200ﻣﻠﻐﻢ/ﻛﻐﻢ .وﻟﻮﺣﻆ ھﻨ ﺎك
ﺗﻐﯿﺮ ﻏﯿ ﺮ ﻣﻌﻨ ﻮي ﻟﻜﺮﯾ ﺎت اﻟ ﺪم اﻟﺒﯿﻀ ﺎء ﻟﻠﻤﺠ ﺎﻣﯿﻊ اﻟﺘ ﻲ اﻋﻄﯿ ﺖ اﻟﺒﺮواﻧﺜﻮﺳ ﯿﺎﻧﺪﯾﻦ ﺑﯿﻨﻤ ﺎ ﻟ ﻮﺣﻆ ﻧﻘﺼ ﺎن ﻣﻌﻨ ﻮي
ﻟﻠﻤﺠﻤﻮﻋﮫ اﻟﺘﻲ اﻋﻄﯿﺖ اﻟﺮاﻧﺘﺪﯾﻦ ﻣﻘﺎرﻧﮫ ﻣﻊ ﻣﺠﻤﻮﻋﮫ ﻣﺠﻤﻮﻋﮫ اﻟﺴﯿﻄﺮه اﻟﻤﻮﺟﺒ ﮫ واﻟﺴ ﺎﻟﺒﮫ .واظﮭ ﺮت ﻧﻘﺼ ﺎن
ﻣﻌﻨ ﻮي ﻟﺠﻤﯿ ﻊ اﻧ ﻮاع اﻟ ﺪھﻮن ﻋ ﺪا اﻟ ﺪھﻮن اﻟﺠﯿ ﺪه)ﻋﺎﻟﯿ ﺔ اﻟﻜﺜﺎﻓ ﮫ( ﻟﻠﻤﺠ ﺎﻣﯿﻊ اﻟﺘ ﻲ اﻋﻄﯿ ﺖ اﻟﺒﺮواﻧﺜﻮﺳ ﯿﺎﻧﺪﯾﻦ
واﻟﺮاﻧﺘﺪﯾﻦ ﻣﻘﺎرﻧﮫ ﻣﻊ ﻣﺠﻤﻮﻋﮫ اﻟﺴ ﯿﻄﺮه اﻟﻤﻮﺟﺒ ﮫ .ﻧﺴ ﺘﻨﺘﺞ ﻣﻤ ﺎ ﺳ ﺒﻖ ان اﻟﺒﺮواﻧﺜﻮﺳ ﯿﺎﻧﺪﯾﻦ اﻟﻤﺴ ﺘﺨﻠﺺ ﻣ ﻦ ﺑ ﺬور

اﻟﻌﻨﺐ ﻟﮫُ ﻓﻌﺎﻟﯿﮫ ﺟﯿﺪه ﻓﻲ ﺷﻔﺎء ﻗﺮﺣﺔ اﻟﻤﻌﺪه ،ﻣﺨﻔﺾ ﻟﺴﻜﺮ اﻟﺪم ،وﻣﺤﺴﻦ ﻟﻤﻌﺎﯾﯿﺮ اﻟﺪﻣﻮ اﻟﺪھﻮن اﻟﻀﺎره.

REFERENCE
1.Brown, F.L. and Wilson,L. D. (1999). Gastroduodenal ulcers: causes, diagnosis,
prevention and treatment. J ComprTher, Vol.25, No.1 (January), pp. 30-38,
ISSN 0098-8243.
2. Dimaline, R. and Varro, A. (2007). Attack and defence in the gastric epithelium - a
delicate balance. J ExpPhys , Vol.92, No.4. pp.591-601, ISSN 0958-0670.

(3. Onasanwo, S.; Singh, N.; Saba, A.; Oyagbemi, A.; Oridupa, O. and Palit, G.
of

activities

antioxidant

vitro

in

and

Anti-ulcerogenic

2011).

Lagenariabreviflora (LB) whole fruit ethanolic extract in laboratory animals.
Pharmacognosy. Res., 3(1): 2–8.
4. Laine, L.; Takeuchi, K. and Tarnawski, A.( 2008). Gastric mucosal defense and
cytoprotection: bench to bedside. J Gastroenter;135(1):41–60.

153

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

5. Kountouras, J.;Chatzopoulos, D. and Zavos C.( 2001). Reactive oxygen metabolites
and upper gastrointestinal diseases. J Hepato- Gastroent. 48(39):743–751.
6. Demir, S.; Yilmaz, M.; Köseoğlu, M.;Akalin, N.;Aslan, D. and Aydin, A.(2003).
Role of free radicals in peptic ulcer and gastritis. Tur.

J.Gastroenter

.14(1):39–43.
7. Whittle, J.B.( 2003). Gastrointestinal effects of nonsteroidal anti-inflammatory
drugs. J Fund ClinPharm; 17(3):301–313.

8. Wolfe, M. M.; Lichtenstein, R. D. and Singh, G.( 1999). Gastrointestinal toxicity
of nonsteroidal anti-inflammatory drugs. New Eng J Med; Vol. 340, no. 24:
1888–1899.
9. Lamarque, D.( 2004). Pathogenesis of gastroduodenal lesions induced by nonsteroidal anti-inflammatory drugs. J GastroentClinBiolo; 28:C18–C26.
10. Gilman, G. A.;Goodman,S. L.; Rall,W. T.andMurad, F.(1985). Goodman And
Gilman's The Pharmacological Basis OfTherapeutics 7th Ed. Macmillan
Publishing Co. New York, Pp.695-697.
11. Heeba,G.H. ;Hassan, M.K.H. and Amin R.S.( 2009). Gastroprotective effect of
simvastatin againt indomethacin induced gastric ulcer in rats :Role of nitric
oxide and prostaglandins .Euro J Pharmacol; 607:188-193.
12. Rates, S.M.K. (2001). Plants as source of drugs. J Toxicon 39:603–613.
13. Schmeda-Hirschmann, G.1. and Yesilada, E.(2005). Traditional medicine and
gastroprotective crude drugs. J Ethnopharm; 22;100(1-2):61-6.
14. Shan,Y. Ye, X and Xin, H.( 2010). Effect of the grape seed proanthocyani din
extract on the free radical and energy metabolism indicators during the
movement. Sci Res Essay.;5:148–153.
15.Shi, J.;Jianmel, Y.; Joseph, E.P. and Yukio K.(2003). Polyphenolics in grape
seeds biochemistry and functionality. J. Med. Food.6:291–299.
16. Singh, R.P.; Tuagi, A.K.; Dhanalakshmi, S.; Agarwal, R.; and Agarwal, C. (2004).
Grape seed extract inhibits advanced human prostate tumor growth and

154

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

angiogenesis and upregulates insulin-like growth factor binding protein-3.
IntJ Cancer;108: 733–740.
17. El-Ashmawy, I.M.; Saleh, A. and Salama, O.M.( 2007). Effects of Marjoram
volatile oil and grape seed extract on ethanol toxicity in male rats. Basic Clin
Pharmacol Toxicol 101: 320–327.
18. Dave,S.B.; Amin,F.A. and Patel, M. M. (2004). Gastroretentive drug delivery
system of ranitidine hydrochloride formulation and invitro evaluation”,
AAPS Pharma Sci. Techn., Vol. 5, p. 35.
19. Wandi,J.; Fomum,T.; Tilequin,F.; Segun,E. and Koch,M.(1994).Two isoflavonoes
from Erythrinasenegalensis. J Phytochem. 35: 245-8.
20.

John,K.M.M.;

Vijayan,D.;

Kumar,R.R.

and

Premkumar,R.(2006).Factors

influencing the efficiency of extraction of polyphenols from

young tea

leaves. Asian J plant Sci.5 (1):123-6.
21. Robert, A.; Nezamis, J.E. and Philips, J.B. (1968). Effect of prostaglandin E1 on
gastric secretion and ulcer formation in rats. J. Gastroenterol., 55: 481-487.

22. Buege, J. A. and Aust, S. D. (1987). Microsomal lipid peroxidation. Method
enzymol.; 52: 302-303.
23. Cassini, A. F.; Ferrali, M.; Pumpella, A.; Maellaro, E. and Comporti, M. (1986).
Lipid peroxidation and cellular damage in extrahepatic tissue of
bromobenzene – intoxication mice. Am. J. Pathol. 123: 520-53
24. Ram, A. (1996). Effect of pulmagoZeylanica in hyperlipidemic rabbits it
modification by vitamin E. Indi J Pharma ; 28: 61-166.
25.Burtis, C.A. and Ashwood, E.R. (1999). Tietz Textbook of clinical chemistry", 3rd
ed., W. B. Saunders Co, Tokyo, PP.: 1034-1054.

26.Bancroft,J.D.;

Stevens,A.

and

Turner,D.R.(1990).Theory

andpractice

histological techniques .3rd Ed. Churchill Livingstone. 221-6.

155

of

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

27.Luna,L.G.(1968). Manual of histology staining methods of the Armed Forces
Institute of Pathology.3rd ed., New York, McgrawHill.
28. StatSoft Inc.,(2006).Electronic statistics textbook. Tulsa, Oklahoma.
29. Goyal, R.K. and Bhattacharya, S.K.(1999). Gastrointestinal mucosal defense and
mucosal protective agents. Indian J Exp Biol.; 29: 701-705.
30. Goyal, R.K. and Sairam, K.(2002). Antiulcer drugs from indigenous sources with
emphasis on Musasapientum, Tamrabhasma, Asparagus racemosusand
Zingiberofficinale. Indian J Pharmacol.; 34: 100–110.
31. Lichtenberger, L.M. (2005) .The hydrophobic barrier properties of gastrointestinal mucus. Annu Rev Physiol 17 (3):178–188.
32. Abdallah, I.; Khattab, H. and Heebab, G.(2011).

Gastroprotective effect of

CordiaMyxa L. fruit extract against indomethacin-Induced Gastric Ulceration
in Rats. Life Sci. J., 8(3):433-445.
33. Ajani, E.O.; Sabiu, S.; Bamisaye, F.A.; Adenigba, B.V.; Awomoyi, D.D. and
Adeyanju M.N. (2014). Hepatoprotective and antioxidative effect of
ethanolic leaf extract of

Langenariabreviflora (bitter gourd) on

indomethacin-ulcerated rats, J. Pharm. Biological Sci 9 (5): 61–68.
34. Abatan, O. M.;Lateef, I. and Taiwo,O. V. (2006). Toxic effects of non-steroidal
anti-Inflammatory agents in rate. African J Biomed Rese, Vol. 9:219 – 223.
35.Bech, P.L.; Xavier, R.; Lu,N.; Nanda,N.N.; Dinauer, M. and Podolsky, D.K., et al.,
(2000). Mechanisms of NSAID-induced gastrointestinal injury defined using
mutant mice, J Gastroenter;119 (3): 699–705.

36.Sabiua, S.; Garubab, T.; Sunmonuc T.; Ajania, E.; Sulymana, A.; Nuraina, I. and
Balogunca, A.(2015). Indomethacin-induced gastric ulceration in rats:
Protectiveroles of Spondiasmombin and Ficusexasperata.Toxic Rep; 2:261–
267.
37. Biplab, A.; Sudhir, K.Y.; Kshama, R.; SandipK.B.,andSubrata, C. (2011). Black
tea and theaflavins assist healing of indomethacin-induced gastric

156

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

ulcerationin mice by antioxidative action, Evid Based Complem Alt Med
;11:11-22.
38. Muhammed, A.V.K. G.; Thamotharan, S.; Sengottuvelu, S.; Haja-Sherief,T. S.
(2012). Evaluation of antiulcer activity of Ficuspumila L. leafextract in
albino rats, Glob J Res Med Plants Indig Med 1 (8).
39.Banji, D.; Singh, J. and Banji, O.J. (2010). Scrutinizing the aqueous extract of
leaves of pedaliummurexfor the antiulcer activity in rats. Pak. J. Pharm. Sci.,
23(3):295-299.
40. Begum,R.; Aslam,B.; Javed,I.; Kkalid,T.; Muhammad,F. and Raza,A. (2014).
Gastro protective and antioxidant effect of Euphorbia prostate against
indomethacin induced gastric ulcers in healthy adult male albino rabbit.
Int.Res. J.Pharm. 5(11).
41. Heibashy, M.I.A. ; Mazen, G.M.A. and Ibrahim, M.A.(2014). Efficacy and Safety
of some Medical Herbs on Gastric Ulcer Induced by Aspirin in Rats. IOSR J
Pharm BioloSci (IOSR-JPBS) ; Vol 9, Issue 3 Ver. IV: PP 19-27.
42.Anand, M.; Rajendran,V.I.andPinnelli, B.V.( 2014). Experimental evaluation of
the anti-ulcer activity of grape (vitis vinifera) seed extract in wistar albino
rats. Int. J. App. Bio. Pharm. Tech. Vol.5, issue-4.
43. Iwasaki Y.; Matsui T. and Arakawa Y.( 2004). The protective and hormonal
effects of proanthocyanidin against gastric mucosal injury in Wistar rats. J
Gastroen. 39(9):831-7.
44. Kawai, M.; Hirano, T.; Higa, S.; Arimitsu, J.; Maruta, M.;

Kuwahara, Y.;

Ohkawara, T.; Hagihara, K.; Yamadori, T.; Shima, Y.; Ogata, A.; Kawase, I.
and Tanaka, T.(2007). Flavonoids and related compounds as anti-allergic
substances. Allergol Int;56(2):113-23.
45. Sharma, C. S.;Sharma, S. and Gulati P.O.( 2003). Pycnogenol inhibits the release
of histamine from mast cells. Phytother Res. Jan;17(1):66-9.

157

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

46. Kim,H.T.; Jeon,J.E.; Cheung, Y.D.; Kim,W.C.; Kim,S.S.; Park,H.S.; Han, W.S.
Kim,J.M.; Lee,S.Y.; Cho,M.; Jae Hyuck Chang, Jun Ki Min, and Jin Il Kim.
J Gut Liver; 7(3): 282–289.
47. Cuevas,M.V.; Calzado,R.Y.;Guerra,P.Y.;Yera,O.A.;Despaigne,J.S.;Ferreiro,M.R
.and (2011). Effects of grape seed extract, vitamin C, and vitamin E on
ethanol- and aspirin-induced ulcers. J AdvPharmacol. Sci.: 740687.
48.Ardestani, S.K.;Janlow, M.M.; Kariminia, A. and Tavakoli, Z.,( 2004). Effect of
cimetidine and ranitidine on lipid profile and lipid peroxidation in cirradiated mice. Acta Med. Iran 42, 198–204.
49. AbdelAziz, S.I.I. (2001). Effect of indomethacin suppository on serum glucose,
some lipids,non-Protein nitrogen constituents and rectal mucosa of rabbit.
An-Najah Univ. J. Res., Vol. 15.
50.Pereira Arias,M,A.; Romijn ,A.J.; Corssmit, P.E.; Ackermans,T.M.; Nijpels, G.;
Endert, E. and

Sauerwein,P.H. (2000). Indomethacin decreases insulin

secretion in patients with type 2 diabetes mellitus. J Metabolism; 49(7):83944.
51. Adisakwattana,S.; Jiphimai, P.; Prutanopajai P.; Chanathong, B.; Sapwarobol, S.
and Ariyapitipan, T. (2010). Evaluation of α-glucosidase, α-amylase and
protein glycation inhibitory activities of edible plants. Int J Food Sci
Nutr.61:295–305.
52. Lee, H.S.; Park, H.M.; Heo, J.S.; Kang, S.M. ; Ko,C.S. and Han,S.j.(
2010).Dieckol isolated from Ecklonia cava inhibits alpha-glucosidase and
alpha-amylase in vitro and alleviates postprandial hyperglycemia in
streptozotocin-induced diabetic mice. J Food Chem Toxicol. 48:2633–7.
53. Chiasson, L.J.; Josse, G.R.; Gomis, R.; Hanefeld, M. Karasik, A. and Laakso, M.
( 2002). Acarbose for prevention of type 2 diabetes mellitus. The STOPNIDDM r andQuintana,C.D. omised trial. J Lancet.359:2072–7.
54. His, C.S.;Kao,P.Y.; Wang ,Y.P.; Chao,M.H.; Huang,H.C.; Liu,S.H.;Shih ,J.L.;,
Scheng, J.Tschen , J.S.M; Lin,L.C. and

158

Kao H.Y.(2009).

Grape seed

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

procyanidins improve diabetic symptoms in mice with streptozotocininduced diabetes. Open. Physiol. J. 2:6–13.
55.

Hajati,H.;

Hassanabadi,

A.;

Golian,A.;

Moghaddam,H.M.

and

Nassiri,M.R.(2015). The effect of grape seed extract and vitamin C feed
supplementation on some blood parameters and HSP70 gene expression of
broiler chickens suffering from chronic heat stress.Ital J AnimSci; volume
14:3273.
56.

Sapwarobol,S.;

Adisakwattana,

S.;

Changpeng,

S.;Ratanawachirin,

W.

;Tanruttanawong,K. and Boonyarit,W.(2012). Postprandial blood glucose
response to grape seed extract in healthy participants: A pilot study. J.Pharm.
Mag. 8(31): 192–196.
57. Feely, J.; Collins, W.C.; Cullen, M. E.; Debani, A.H.;MacWalter, R.S.; Peden,
N.R. and Stevenson,I.H.(1993).Potentiation of the hypoglycaemic response
to glipizide in diabetic patients by histamine H2-receptor antagonists. Br J
Clin Pharmacol.;35(3):321-3.
58. Adedapo, A.A. and Aiyelotano, O. (2001). Effect of chronic administration of
indomethacin on haematological parameters in rats. Afr. J. Biomed. Res., 4:
159-160.
59. Fukumoto, K.; Naito, Y.; Takagi, T. and Yamada S (2011). Role of tumor necrosis
factor- ∞ in the pathogenesis of indomethacin-induced small intestinal injury
in mice. Int. J. Mole. Med., 27:353-359.
60. Vijayalakshmi, P.; Kanagavalli, U. and Jayanthi, M. (2011). Effect of melatonin
on indomethacin induced nephrotoxicity in rats. Int. J. Universal. Pharm.
Life Sci. 1(2): 174-182.
61. Elshama, S.S.; El-Kenawy, A.E.; Osman, H.H.andYouseef, H.M.(20014).
Amelioration

of

indomethacin

systemic

toxicity

by

gum

arabic

administration in adult albino rats. Int J Med Plant Alter Med; Vol. 2(3):
032-046.
62. Al-Rekabi, F. M. K.; Abbas, D. A. and Hadi, N. R.(2009). Effects of subchronic
exposure to meloxicam on some hematological biochemical and liver

159

Bas.J.Vet.Res.Vol.14,No.1,2016.

ISI Impact Factor:3.461

histopathological parameters in rats. Iraqi J Vet Sci; Vol. 23, Supplement II:
249-254.
63. AL.Jeboory,S.K.A.; Al Taae,E.H.Y. and AL. Naimi,R.A.(2012). Evaluate the
effect of different doses for grape seed extract in mice. Iraq J Vet Med; 36
(1): 85– 98.

64. Malfará, W.R.; De Souza, A.M. and Queiroz,R.H.C.(2005). Ranitidine treatment
inducing methemoglobinemia in male Wistar rats.Braz J PharmaceuSci;vol.
41(2):247-252.
65. Dasofunjo, K.;Okwari, O.O.; Jeje,O. S.; Alagwu, A. E.; Ipav, S.S. Ezugwu, C. H.
and Adoga,O. M. (2015). Effect of ethanol extract of piliostigmathonningii
leaf on serum lipid profile following indomethacin induced mucosa
onslaught in male wistar albino rats. Adv. Biomed. Pharma. 2(2): 94-99.
66.Ali, E. A.(1987).Hypercholesterolemic effect of indomethacin in the rat .Gen
Pharmacol. 18(2):153-7.
67. Hassan, A.H

and Al-Rawi,(2013 ).Grape seeds proanthocyanidin extract as a

hepatic-reno-protective agent against gibberellic acid induced oxidative
stress and cellular alterations. J. Cytotechn. 65(4): 567–576.
68. Blade, C.;Arola, L. andSalvado,J. M.( 2010). Hypolipidemic effects of
proanthocyanidins and their underlying biochemical and molecular
mechanisms. Mol Nutr Food Res.;54:37–59.
69. Yamakoshi, J.; Kataoka ,S.; Koga, T. and Ariga T.( 1999). Proanthocyanidin rich
extract from grape seeds attenuates the development of aortic atherosclerosis
in cholesterol-fed rabbits. J Atherosclerosis. 142:139–149.
70. Kedziora-Kornatowska, K.; Tkaczewski, W.; Blaszcyk, J.; Buczynski, A.;
Chojnacki, J. and Kedziora, J.(1998). Effect of the H2- histamine receptor
antagonist on oxygen metabolism in some morphotic blood elements in
patients with ulcer disease. J Hepatogastroente; 45(19): 276-280.

160

