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OzeT: Deneysel strangulasyon ileusunda ginkgo
biloba ekstraktinin etkisi

Ratlarda deneysel strangulasyon ileusu olugturularak,
ginkgo biloba ekstraktinin (EGb) etkisi aragtirildi. Rat-
lar kontrol (n=7), strangulasyon ileusu (SI), (n= 11) ve
strangulasyon ileusu +EGb (SI-EGb) (n= 11) olarak ii¢
gruba ayrildi. Kontrol grubuna cerrahi iglem wygulan-
madi. Tkinci ve iciincii gruplarda 2.5 saat siireyle
strangulasyon ileusu olusturuldu. Ikinci gruba serum
fizyolojik ve tigiincii gruba 100 mg/kg 1 ml. serum fizyo-
lojik icerisinde seyreltilmis EGb, strangulasyon sonun-
da intraperitoneal olarak verildi. Strangulasyonun son-
landirilmasindan 24  saat sonra  relaparotomi
uygulandi. Kan érnekleri alindi ve histopatolojik incele-
me yapmak iizere ratlar oldiirildii. Doku ¢alismalarin-
da SL grubuna gore SI-EGb 'nin doku rediikte glutatyon
diizeylerinin ve glutatyon peroksidaz aktivitelerinin art-
tig1 gozlendi. Serum CK, AST, ALT, ALP aktiviteleri ve
Pi diizeyleri her ii¢ gruptada 6l¢ildii. Histopatolojik in-
celemede EGb verilmeyen grupta konjesyon, hemoraji,
villus atrofist, nekroz, goblet epitel kaybt ve infiltrasyon
prosesinin daha siddetli oldugu gériildii. Istatistiksel
olarak da bu farklilik anlamli bulundu. Sonug olarak,
strangulasyon ileusunda EGb'nin koruyucu etkileri ol-
dugu gozlendi.

Anahtar kelimeler: Strangulasyon ileusu, ginkgo biloba
ekstrakti, rediikte glutatyon, glutatyon peroksidaz

THE obstruction of intestinal lumen, and subse-
quent thrombosis of the related vessels to that
part of the intestine result in strangulation ileus.
Strangulation is the most common cause of mor-
tality and morbidity in intestinal obstruction
[1,2]. Ischemic injury to the intestinal mucosa oc-
curs as the tissue is deprived of oxygen and other
nutrients necessary to maintain cellular metabo-
lism and integrity [3,4].

Parks and Granger have shown that relatively lit-
tle injury to the intestinal mucosa occurs during
the ischemic period, but the majority does occur
as the begining of reperfusion [5]. In the cellular
damage arised with the reperfusion of the ischem-
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SUMMARY:

Effect of the ginkgo biloba extract (Egb) in experimental
strangulation ileus in rat model was investigated. The
rats were divided into three groups as control (n= 7),
strangulation ileus (SI, n= 11), and strangulation ileus-
EGb (SI-EGb, n= 11). No surgical procedure was ap-
plied to the control group. In the second and third
groups strangulation ileus was created for 2.5 hours. In
the second group serum physologic and in the third
group 100 mg/kg EGb diluted within 1 ml of serum
physiologic was administered intraperitoneally, by the
end of strangulation. Relaparatomies were done 24
hours after the termination of strangulation. Blood
samples were taken and the rats were sacrificed for tis-
sue and histopathological examinations. In the tissue
studies, EGb was shown to increase tissue GSH levels
and GSH-Px activities as compared with the SI group.
Serum CK, AST, ALT, and ALP activities and Pi levels
were determined in the three groups as well. In the his-
topathological examination, in the groups given no-
EGb, congestion, hemorrhage, villus atrophy, necrosis,
goblet epithelial loss, an infiltration process, were found
to be much more severe. The difference was statistically
significant as well. As a result, in the strangulation ile-
us, EGb was shown to have a preventive effect.
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ic intestinal segment, the reactive oxygen metabo-
lites as such Og-, HyOy, and OH were shown to
have an important role [6,7]. Another important
source of reactive oxygen metabolites in postis-
chemic tissues is polymorphonuclear leucocytes
[8].

Platelet activating factor (PAF) is a kind of phos-
pholipid accompaning inflammatory reactions
and it is shown to start releasing superoxide an-
ion and Hy0, from the stimulated macrophages
and polymorphonuclear leucocytes [8].

In this experimental study, we examined PAF an-
tagonist extract of ginkgo biloba (EGb) effect on
the tissue injury subsequent to intestinal and re-
perfusion insult. For this aim, we determined tis-
sue reduced glutathione (GSH) and glutathione
peroxidase (GSH-Px) activities, following the ex-
amination of tissue histopathologies.
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Table 1. GSH levels and GSH-Px activities in the control, SI
and SI-EGb groups (Means + SEM).

GSH (umol/ GSH-Px (nmol

mg prot) /min/mg pr)
Control group 24.2+1.8 140.7+4.5
SI group 11.9+0.6 78.2+2.6
SI-EGb group 16.3+1.2 92.3+3.5
Control/SI p<0.001 p<0.001
Control/SI-EGb p<0.01 p<0.001
SI/SI-EGb p<0.01 p<0.01

MATERIALS AND METHODS

Swiss-Albino rats, weighing between 190 vand
250 g were selected

for study. Animals were randomized to either re-
ceive saline solution (strangulation group, n= 11)
or EGb at a dose of 100 mg/kg (EGb group n= 11).
Also a healthy control group was build up with 7
animal. After and overnight fast, laparatomy was
performed via a midline incision under ether an-
esthesia.

1. Control group: After the induction of anesthe-
sia, the abdomen was opened by a midline inci-
sion. Blood samples were obtained by cardiac
puncture and collected into heparinized tubes,
and the rats were sacrificed. Then a 8 cm small
intestinal segment was removed throughly and
washed with cold saline solution. Tissue was pre-
pared for histopathologic examination and for the
determination of enzyme activity.

2. Strangulation ileus group: Following the mid-
abdominal incision, an ileum segment of 8 cm, 4-5
cm proximal to the cecum was ligated with it's
meso by 1 no. silk sutures, so that a clinical stran-
gulation ileus was tried to be created experimen-
tally. Subsequently the abdomen closed by silk
sutures and 1 ml isotonic saline solution injected
intraperitoneally. By 2.5 hours of ischemia period
relaparatomy was done and strangulated seg-
ment was tied off and reperfusion was established
subsegently. 1ml of isotonic saline solution ad-
ministration repeated by the same route. At the
24'th hours of the reperfusion time blood samples

were taken and the rats were sacrificed. Tissue

specimens were taken for determination of tissue
analysis and for histopathological examination.

3. Strangulation ileus-EGb group: In addition to
the procedures in the group two, in this group fol-
lowing the strangulation, 100 mg/kg EGb was ad-
ministered intraperitoneally, and following a peri-
od of 24 hours reperfusion time, blood and tissue
samples were taken.

Blood samples were centrifuged for 10 minutes
(4°C, 2000 xg) (Hermle ZK 510). Plasma samples
were assayed in the same day. CK, AST, ALT,
ALP and PI levels were measured by BM-Hitachi
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911 automated analyzer using it's original com-
mercial kits.

The small intestine tissue was stored at-20°C un-
til analyzed. GSH levels and GSH-Px activity in
the small intestine were assessed within a month.
The tissues were thawed and homogenized in
phosphate buffer (1M, pH= 7.0) for GSH-Px and
in potassium chloride buffer (0.15M) for GSH
with an Ultra-Turrax (T 25, Janke Kunkel, IKA
Labortechnik). The homogenates were then soni-
cated with a Bandelin Sonopuls HD 70. After cen-
trifugation for 20 minutes (4°C, 10.000xg), en-
zyme activity and protein analysis was performed
on the supernatants. The GSH levels was deter-
mined according to the method of Beutler |9].
The GSH-Px activity was determined according to
the method of Paglia and Valentine [10]. Protein
concentrations were analyzed using a Lowry pro-
tein kit purchased from Sigma.

Tissues were fixed in 10% formaldehyde and pro-
cessed routinely to paraffin wax, after the surgi-
cal procedure was done. Thin section were stained
with H-E and observed objectively by an experi-
enced histopathologist in blind by a light micro-
scope. The specimens were ranked by the degree
of congestion, hemorrhage, villus atrophy, necro-
sis, goblet epithelial infiltration.

Statistical analysis was done by student's t test
and by chi-square test. Differences with p values
lower than 0.05 were considered statistically sig-
nificant.

RESULTS

Tissue levels of GSH and GSH-Px activities in the
control, strangulation ileus (SI) and SI-EGb
groups and statistical evaluation between the
groups are shown on the Table 1. GSH levels in
the control, SI and SI-EGb groups were 24.2+1.8,
11.920.6 and 16.3+1.2 mmol/mg prot. respectively.
In the statistical study, except the control group
in the remaining two groups GSH levels were
found to have decreased significantly (p<0.01 re-
spectively). As the SI and SI-EGb groups were
compared the GSH levels decreased significantly,
that is in the SI group it was highly reduced
(p<0.01).

GSH-Px activity in the control, SI and SI-EGb
groups measured as, 140.7+4.5, 78.2+2.6 and
92.3+3.5 nmol/min/mg prot. respectively. As the
control group was compared with the other two
groups, the decrease in these groups found to be
statistically significant (p<0.001 for both). SI
group and SI-EGb group were compared increase
in the enzyme activity in the SI-EGb group was
shown to bee statistically significant (p<0.01).

Serum CK, AST, ALT, ALP and P levels in the
control, SI and SI-EGb groups are shown on the
Table 2.
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Figure 1.
Decreased
lieberkithn
criptas, atrophy of
villi and severly
damaged
organelles in
lamina propria
(HE x 64).

The results of the histopathological study as a de-
gree of injury in the SI and SI-EGb groups are
shown in the Figures 1,2.

In the histopathological examination of the SI
and SI-EGb groups, the specimens were classified
as, congestion, hemorrhage, villus atropy, necro-
sis, goblet epithelial loss and infiltration. The de-
gree of these events evaluated as, none, mild,
moderate and severe. In the statistical study, as
the SI-EGb group was compared with SI group,
tissue damage in the SI-EGb group was found to
be decreased significantly (p<0.05, p<0.01,
p<0.001, p<0.001, p<0.01, p<0.001 recpectively).
The results of histopathological examination are
on the Table 3.

DISCUSSION

Vasoconstriction at the ischemic area caused by
neurogenic, hormonal or locally active vasocon-
trictive agents, is one of the most important
events resulting in injury to small intestine
[11,12]. A second important factor is the cluster-
ing of the red blood cells, leucocytes and platelets
that all together obscure the capillary lumen [13].

In recent studies have shown that, PAF adminis-
tered intraarterially not only increased intestinal
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Figure 2. The intestinal villi and other organels are recov-
ered with Egb tretament (HE x 64).

microvascular permeability but also leucocyte ad-
hesion in the mesenteric venules [14,15]. PAF ac-
tivates platelets and leucocytes that in turn caus-
es release of reative oxygen metabolites which
subsequently result in endothelial damage [16].

In this experimental study, a strangulation ileus
model, we investigate the effect of intraperito-
neally administered EGb on small intestine pior
to reestablishment of tissue perfusion following
strangulation. For this aim, we determined tissue
GSH levels and GSH-Px activities following of 2.5
hours strangulation and 24 hours perfusion peri-
od. We also measured serum CK, AST, ALT, ALP
and Pi levels. Tissue histopathologies were stud-
ied as well.

Specific role of the GSH against post ischemic tis-
sue injury is well known. GSH is a cofactor for
GSH-Px and also an important cellular antioxi-
dant and hydroxyl radical scavenger. GSH direct-
ly interact with free radicals, and metabolizes lip-
id hydroperoxides and hydrogen preoxides by
GSH-Px [17]. In this study, as the control group
was compared with SI and SI-EGb groups, in the
latter two GSH was found to be decreased signifi-
cantly (p<0.001, p<0.01 recpetively). For these
two groups GSH-Px activity was reduced signifi-
cantly as well (p<0.001 for both). As the SI group
was compared with SI-EGb group, EGb was
shown stimulate that is also statistically signifi-
cant (p<0.01 for both, Table 1). In on experimen-
tal study by Younes et al. GSH level was found to

Table 2. Serum enzyme activities and Pi levels in the control, SI and SI-EGb groups (Means + SEM).

CK (U/L) AST(U/L) ALT(U/L) ALP(U/L) Pi (mg/dl)
Control 1419 142+11 39+3 1267 3.920.1
SI 422+69 259+17 53+5 203+24 5.1+ 0.3
SI-EGb 227+32 255+13 52+3 165+15 4.3 £0.3
Control/SI p<0.01 p<0.001 p<0.05 p<0.05 p<0.05
Control/SI-EGb p<0.05 p<0.001 p<0.01 p>0.05 p>0.05
SUSL-EG b p<0.05 >0.05 p>0.05 p>0.05 p>0.05
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Table 3. The results of histopathological examination of tissues.
Congestion Hemorhage Villus Atropy Necrosis Loss of Goble Infiltration
SI EGb® SI EGb’ SI EGb° SI EGb° SI EGH’ SI EGb°
None - 3 1 9 - 7 - 9 - 7 2 10
Slight 4 8 4 2 4 2 4 4 9 1
Moderate 1 - 6 4 - 3 - 3 - - ~
Severe 6 - - - 5 - 4 - 4 — - -
Total 11 11 11 11 11 11 11 11 11 11 11 11

p<0.05, *p<0.01, “p<0.001

be decreased during the reperfusion, and SOD
was shown to prevent this [18].

We measured serum CK, AST, ALT, ALP and Pi
levels, in order to understand the relation betwen
biochemical parameters and the tissue damage
occuring in SI and SI-EGb groups. Serum CK
(p<0.01), AST (p<0.001), levels were rather in-
creased in the SI group as compared with control
group, as well as the ALT, ALP and Pi values
(p<0.05 respectively). The difference between the
control and SI-EGb groups was statistically sig-
nificant for AST (p<0.01) and ALT (p<0.01) that
increased in the SI-EGb group, however CK, ALP
and Pi values were not significant for these two
groups. When the SI-EGb and SI groups were
compared, CK found to be increased significantly
(p<0.05), but the changes in the other parameters
were not statistically valuable (p>0.05, Table 2).
Previous studies shown that, those enzymes and
Pi could be a statistical value in advanced intesti-
nal ischemia and could be valuable in the long
term follow up, but still not a specific indicator
[19-22].
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