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The effect of the Extract of Ginkgo biloba on intestinal mucosal barrier after

pancreas transplantation in rats
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Abstract ;. Objective  To investigate the protective effect of extract of Ginkgo biloba ( EGb ) on intestinal
mucosal barrier after rats pancreas transplantation ( PT) , and analyze the possible mechanism. Methods In
the control group, 12 normal rats received sham operation, and 24 steptozozin -induced diabetic SD rats were
randomly assigned to 2 groups: Group PT consisted of 12 diabetic rats which received pancreas
transplantation , group EGb consisted of 12 diabetic rats that received EGb (1. 5 mg/kg ) injected
intravenously 1 day and 30min respectively before pancreas transplantation. The intestinal permeability ,
absorptional function and morphology , the TNF-a, NO, SOD and amylase activity in serum, and MDA,
SOD and MPO in interstitial tissue were monitored 5 days after PT. Simultaneously , bacteria translocation in
the superior mesenteric vein, mesenteric lymph node, liver and spleen was observed. Results (1) The
mean TNF-o level ( P < 0. 01 ) and amylase activity in serum ( P < 0. 01 ), the mean intestinal
permeability ( P <0.01 ), the mean bacteria translocation rate ( P < 0.01 ), the mean degree of MDA
level and MPO activity ( P < 0.05) in intestinal mucous, and intestinal mucosal injury of group EGb were
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lower than those in Group PT. (2) The mean NO level ( P <0.01) and SOD activity ( P <0.01) in serum

and the intestinal absorption function of group EGb were higher than those in Group PT. Conclusions

EGb can

protect the intestinal mucosal barrier of pancreas transplant recipient, and decrease the rate of bacteria translocation.

The mechanism may be related to antioxidation and elimination of free radicals, decrease synthesis of TNF-«,

decrease of adhesion and aggregation of PMNs, and increase production of endogenous NO.
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i It #% # ( pancreas transplantation , PT ) i & /9
FY ok IfiL 4 7 13 (ischemic reperfusion , TR ) 45i ff; AJ & £
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WO T RN 2 — . BF gl R AR R Y
(‘extract of Ginkgo biloba , EGb ) A] )y /b ¢ B JiE IR %
JE PR E R AR T B R s B L R
WEFE T EGb X B IR 8% #1527 K BN W g %6 B 5t
B 149 52 0, 3 23 A G T B i B AR o

1 #MEMAIE

1.1 ##

74 HSD HEPE KR, R E 250 ~ 320, b5 il 55 5
A IR A D B OR e s W S b S . B B
2 A BRI, T R AT B R 2,
X5 mL &% EGb 17. Smg, H b 4 2 R
4.2mg) ,

1.2 BERRzsHWHAE

W PR s KBRS LSRR 25 K 0T A R i R
(‘stepozozin , STZ ) 65 mg/ kg J5 , 25 i I B 5 42 2 48
1t 17.4 mmol/ L 35y B AL i ) . 38 H K B Ik 11
G STZ J5 , 3L A 24 H LYy, BE R K BURE AL 73 A
JEIRAE A 20 (PT 20, n = 12) K Egb il &b # PT 24
(EBG 4, n =12),PT 41 F EGb 4 17 PT, Jy ik W
2 %30 24 HOSD R BUAHE AL 12 HOE % KR
okt B4, X BAL A AT T IE R o EGb 41 F B M i 1
d B ARHT 30 min &k i B 48 2 0 S 1. SmL/
kg, %F BZH RN PT 41 D0 28 i Jok 03 5[] 4 72 AR AR B R
Koo 2 Z AR AL AEEK 240, I LA 5 &
NHERES W 100mg/ kg 1Ko AT WA E S =
NH R R ESK 200mg/ ke, 24h J5IE R KR .
1.3 MENBEREZE

FHRBRTABEILIR 6 R TAREHE S KIKEI
Ji )5 F B JE R 10 em bS5 4L — B 60 em K[ /)
Jin W 3, 1) N TR A 1.0 mL %O SR R R 3 W R

Document code . A

B ( FITC - dextran , 25 mg) % A M (50 mg) B 4 W, 30
min J5 , B F B E#R KO 5 mL &0 /)N i T8 7 R
W RE . S HHR6 H R TAREHS RIK
W o3 o AR MUK 2 45 L RELDE L ORF DR D B &R OB b R K I
P40 B8 K5 57, I8 B 3R 2 em 25 i, DA oK R K o Bk T
i S AL, I S T IR AR B R R L AR O
PR =, I B8 oF 1 B ( MPO ) IR MR
(MDA ) & &, A %547 HE J¢ 8, 0 43 % # ik
I 0 I 3 V€ o Tl A A A ) i A g ( SOD ) i L —
A AL A (NO) F i g AL F o (TNF -« ) 75 5
1.3.1 middhfBRikshiken g /g
25 P DAL 2K FITC - dextran ¥ BE 78 (mg/ L), K 4l
WY i 2 M6 b Il B 0 05 FE 2 A e 6 BEIE R
K U FITC - dextran ¥ B o ¥ & 9% K 2 480nm, & 4f
P 520nm /N iz 19 W Wi ) BE DA i 3R R R R
Fn (mmol/ L) o HUILIK 50 pL fin 2= W 4 M (2
B AR =B 0. 5g, B R 100mL, ¥k £f M
10mL) ,100°C fin 4 4min, % # 2 % i1, R 4, 554
nm KT BEHL

1.3.2 @mEBEHR HFHARRIAE, TBF TE
BN, TWE &M NI E I, BUp & B 45 T &
MRAAEE 0.5 g, 403 Im AEFER K 1 mL 5] 3, B
FHALIHKWO. S mL, M T HAEH 10 em H [H iE
S 1 NS I i 77 7 | R O R P
LBy 7 Ak P AR A B R L 3TC R E 48 ho
G % B2 T 100 4/ g ic 40 i 5 5
BRI, 40 78 B 7 3 4% 40 85 5 0 B PR I A B B R
JUE a5 B Ay R

1.3.3 I HBEAKRKEFSN W2em F
(JE B LA 10em &b ) ARAS, 10 % H /R 5 AR W
G, WA AL, S um JRED) R, & HE 3¢ @50 45
TWEE, AR J3 B AL R AT TR 25 0 B R, 43 0
E3RAEESY A& 10 M EWHEBIEE, HE
[ A G e N I
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1.3.4
/I g 41 R

AN 4 2R MPO & M A= MDA 4 & w & B
A EWEW 0. TmL 1 0. 167¢/L ABE%TET
Tl Bk L & 0.0005% i 4 1k & IR
2.9mL; {8 I 5 50 73 OO B I 1 460 nmﬂLBmIS s
B0 A 1 min, MPO & VR &y 27 C OV 2 5
e JBR R A GBI E] (min ) YA S AL, BT B
Syt A/ g Kk MPO By TE % . MDA & &l & 2 IR
ot AR ) R A T R & U]
1.3.5 k&% 84 SOD &t NO #= TNF-o 4
T2 LT V€ K BE L SOD I £ il NO & il E 2
R ot Al AR W R T O B R & B ] A, TNF -«
F I E 2 B RO A 2 BOR BF 5T i R & U
iU
1.4 HitFEsE
Bolm R Ll v o+ s FoR 4] B 2 T Oy
Sit. MBEFEMEF R X K. P <0.05 %
At E5R

2 # R

2.1 INEBIEE SR R EE

[ MR B A S5 PT 20 Jigp 3 3 37 M T B i
W e wE MR T XA (B P <0.01),
2 K N 8 Gl E AR T PT 4, T i W i 2 R
T PTH(E NP <0.01)(F£1),

F1 O BIRBASZ R E B LRI (x 2 5)
2 5] n FITC-dextran (mg/L) B (mmol/L)
X B4 6 1.12 £0.15 1.98 £0.37
PT 41 6 5.34+0.57" 0.47 =0.21"
EGb 4 6 3.15£0.471 1.07 £0.36"-»

Hel) 5XHBA4 P <0.01;2) 5 PT4L P <0.01

22 NEAAFENE, FMEE MATEE
REE
S L5+ R AL B I 55 F0 0 K E 5 PT 410

£ IS SR 7 N o SN S o i S A SR U Bl 1 T A
AR, e FLBE TR, I YT 5K, A B K R R
e RN 7R s = R AU S S =Tl X (A A
FEBE W /> . EGb 41 g b RS0 00 B R [ A )2 B R K
I Fn b RAVEA ORI IR B AR J5 PT A=W
FEMER 4R R RO E R R E IR T X B (o
P <0.01),1M EGb & T PT H (K P <0.05)

15
(%2),
2 Hﬁﬂzﬁﬁﬁ U R N W
(xxs)
e . R E PBIEE BT
(mg/cm) (pm) (pm)
X IR 6 41 £5 311 %39 118 £19
PT 21 6 22 +3V 176 +27" 67 £15"
EGb 41 6 31 £4D2) 232 £2802 91 +12D

W) 5XHEA N P <0.01;2) 5 PT4HL P <0.05

2.3 /INEAFEE MDA & & XK MPO F %

g iR B M S PT 4170 i MPO 3G 4 il MDA % i &
FHEE T XA (B P <0.01) 7 EGb 4 & F KT
PTH (¥ P <0.05)(#£3),

*3 H%H%HEF;JZIK I b I MDA & & & MPO i
(xxs)
i n MPO(A/g) MDA ( nmol/g)
X IR 6 0.46 +0.14 0.38 0. 11
PT 4 6 1.78 +0.39" 0.91 +0.23"
EGb 41 6 1.04 £0.19"-% 0.59 £0.16"2

L) SX M4 P <0.01;2) 5 PT4iLL P <0.05

2.4 NMNBERFEAERSALE

JEMR AL A S PT Al &R Bk 45 I o & IR
T LR B A TR B A R e T R (Y
P <0.01),1 EGb K T PT 4 (¥ P <0.01)

(#%4),
x4 BBV MG Z GGG 0 HE R
A0 1 5 5 TR (1))
2151 n 7Y IZEY S P 7 T A
) JEWE R o
Tk L4 ki R(%)
PO 6 2 0 0 0 8.33
PT 41 6 4 2 3 3 50.001)
EGb 41 6 1 1 0 2 16.709-2

W) 5X R4 P <0.01;2) 5 PT4H P <0.01

2.5 1% SOD i #EiE M . NO fl TNF-a 2 2

JE MR B A J5 PT 2H 52 1K 1f ¥ SOD 1if ¥ 1 NO %

i E TR BEZE T UE K TS PR R TNF -0 3 5 AR T X

Hﬁéﬂ(i@ P <0.01);EGb 415 {& Ifi 3 SOD & ¥ Fn

KT PT 4L, 1 UE A B IS P A TNF - o
TPTZH(ﬂJP <0.01)(%5),
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RS RIRB MG Z R0 SOD AE A # i 7 NO Al TNF -«

FHE (v xs)

255 n TNF-o( U/mL) NO(ng/mL) SOD(nu/g) TERE(U)
o BRZH 6 0.48 £0.17 20.95 +2.12 239.63 £17.89 987 +102
PT 44 6 1.46 £0.61" 8.65 +1.23" 132.67 +13.21" 3546 +3121
EGb 20 6 0.73 £0.3412 16.32 +1.4812 212.76 +12.981-2) 1321 11792

WD) SXTH4 P <0.01;2) 5 PT4H P <0.01
3 W i
WFox3 5] W] EGh w] L o 3 O0E B R AR, U

D B A0 LA N R DR LR FE R R 2T 4N i 2R AR
bl | AN O ) I R = Y U O O S

WEIRAGYRRIER AR E, B8 A7 R
H % NO FHE o A b B o KL SF EGh ik B
P I 7> B 3 15 A F ( platelet activating factor , PAF ) i)

YERT, JF AT 38 3 45 40 PAF 40l (9 A R 1 (IL-1) A0
TNF %8 5 Pk 40 i B 7 19 2 B, A\ 5 5540 i el 2
Bt 73 1 (ICAM-1) mRNA K& H 2 (1 %60 T .
UL R WF5E 7 & B OEGh Wl B £ R AR E R IR 40
P, JF H 38 b %k 8 T A OC R Y 0 0 8 g R
GOEHN ORI SO L A N L R I A
o EGb XF K B AR 2 J5 19 B 2 401 3 0 B R
PR L sk B R ECh B AL BO6 ok BURS A IT
ARy T 0 R AR R R b
Al EGb)

o R B M R R IR B S ERB G
R TN AN R [ AN 8 TN
S R FRT R M OB, T B SR B
K bR OB A2 B, b AR W R R AT LA B A
M7 52 AN W A B0 32 3 K e, R B AR I
JEHO-R) i F ARG E W E . BAAFARA G
R TS 0 T o T L MR R Bk B kP OME a4 R AR
DAPR 35 0 il B i 4 o 2 0E 45 09 1 Bk N L, S B
%ﬁﬁmﬁﬁm&ﬁﬁ@%LmﬁﬁMﬁ%ﬁ%
frlB3 L AR S S BLOK B R RS A T B R 32 1K B B
FEE T8 375 M R ST A 4Rk L 3 O, BIL A &5 R Bk R
S AN TE S s T EGh 1 Ab B AT DL ok 3 bR R
B, AR 32 R T G R R R AR 40 I 5 1%
HALB AT Ren R . (1) b W Br A il e, A& 5
% i 7R EGb WAk # IS 52 Uk % A Hh 563 BR R SOD Y
i, TR R AR O A Ak ) MDA R (2) W

RAEP 5 TNF -« B9 42 50, PT )G 89 IR 375 /Y 66 g m]
T R R L T TE O B A E 4 AL 1 L W A
B 7 A TNF -0 5 TNF-o W] 4 17 40 f 80 )2 36 35 5
B0 7 S w LS A S B T e B ) A L 3
BB 1R BRI R M R Al 0B kDS L A s e kBl
EGb Tl 4b ¥ J5 52 A& 116 H TNF-o 5 & W % W D .
(3) MmN TR P NO f9 2B L, N R P NO H A5 1 7
111A= 8 N1 SO = 1 1 N 1| AP N S e S L =
T 5 S5 4R D, A 52 50 25 R B R EGh 1A )5 %
R NO & B4 . (4) W g b Mok 40 i 3=
T R E B, R 9286 R EGh WAL B S 2 KN B R
e bk kL A M R AR R OB Y B MPO 1Y IR ME W R
%, I 28 9 B 24 90E 5
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