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B R g &) W By A RIS AN 500 IEQ K AR B BN B RIET BAe T#hk, A RBAHIZS F RPMI
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Experimental study on gastric subserosa and portal vein islet
transplantation for treatment of rat diabetes

Guo-tao Liu', Dong Guo', Quan-da Liuv’, Yu Cheng', Ding-hua Zhou’
(1. Graduate Training Base of the Rockets Army General Hospital, Jinzhou Medical University, Jinzhou,
Liaoning 121001, China; 2. The Rockets Army General Hospital of PLA, Beijing 100088, China)

Abstract: Objective To explore the most suitable transplant site for islet transplantation by comparing
the efficacy of gastric subserosal transplantation and portal vein islet transplantation in the treatment of diabetic
rats. Methods Streptozotocin-induced diabetic rats were divided into gastric subserous group (n = 6), portal vein
group (n = 6) and control group (n = 6). Type Xl collagenase was injected through choledoch to digest the pancreas,
and the islets were isolated and purified. The specificity of the islet was judged by dithizone (DTZ) staining, and IEQ
and islets purity were counted. The activity of islets was determined by trypan blue test. SO0IEQ fresh islets were
transplanted into the gastric subserosa and into the portal vein, respectively. The control group was infused with the
same amount of RPMI 1640. After islet grafting in the diabetic rats, the changes in blood glucose and intraperitoneal
glucose tolerance were evaluated to assess the function of islets. Results The number of islets was (310 + 42) in

each transplanted rat, and the purity of islets was (89 + 4.52)% obtained by DTZ staining and the activity of islets
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was (89.08 + 3.76)% obtained by trypan blue staining. The glucose levels in the gastric subserous and portal vein

groups were significantly decreased after transplantation compared with those before transplantation (P < 0.05)

and significantly different from that in the control group (P < 0.05). After transplantation the average blood glucose

level of the gastric subserous group was significantly lower than that of the portal vein group (P < 0.05). The time

of effective control of blood glucose in the gastric subserous group and the portal vein group was (18.0 = 1.9) d

and (11.6 £ 2.5) d (P < 0.05). The rats of the gastric subserous and portal vein groups had good intraperitoneal

glucose tolerance. Conclusions In the short term, the effect of gastric subserous islet transplantation for treatment

of rat diabetes is better than that of portal vein islet transplantation. Compared with portal vein islet transplantation,

the operation of gastric subserous pancreatic islet transplantation is simple and safe, and gastric subserosa can be

considered as one of the most suitable parts of islet transplantation.

Keywords: diabetic rat; islet transplantation; gastric subserosa; portal vein
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2L, (HIFARESE BRI SETF A s YRy
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1.1 8

111 FEsh4 8 ~ 10 J&i SD MK 40 H( %
FEFRF B S TG ).

112 iR BEIREREZE (Streptozotocin, STZ ).,
e )5 XT . Hanks ¥ . Ficoll400, RPMI 1640, &3k
[lafSE eS| Sigma 2\ H], SRR (Dithizone, DTZ) (b
st 2 B AR AR A FR A ] ),

1.2 FHik

121 STZ if- 548 jkgm Xk FAER B8 JAils SD Mtk
KE 18 H, 25 24 h (AEOK), FEREEAEE T,
STZ ¥y R THF R 2 vl h (pH 4.2 ~ 4.6). K
FH 55 mg/kg STZ [ e — R 4525, B Z IR KERIE SN
1 BUBEPRIG . VRS 72 h KD EEZS IR b, %25 d
FEE WA ( E2F 8100 ~ 10 : 00) Kl K B AR s
JE K% >16.7 mmol/L, JFHIEIR . ik, 28, &
T PSR IR , 2 BT PR R RS AU & 1 il
T REPEMLE 30, Rl R B R4 | 1)

HRbkAL . XTRRZL, B 6 H.

122 MBS B5H4L 10% KEFEE IS E R E
SRR B, B EMY B . VIS, 28808
B HshlikdedeEInEAs 3, DIEE S+ 48
WA AL ZERIRREEE , HEVE 1 mg/ml 5D i XIS T
3~ 4ml, BRARA RIS (WLE 1), BRARAZ5E
YRR, BRI E A B AR 2 2 AR 2
U221 mm K/NEBHABLE T, BT 38CK
T ELHIE AL 20 min, ARG 1 min, WUEARAIZUR R
AR, MAYS RPMI 1640 #ifAk 20 ml 241k, 60 H
AEN L2085, A B T 4°C. 1 000 r/min
B0 5 min (BRAENEE =9, W =9), 7+ L3, ¥
3 UUEAE] 15 ml BLOET, 49C. 1500 r/min 5
L2 ming [ E O PFIA 25% Ficoll 4 ml S5ULTEY)
RS, HEERIN 23% . 20% F1 11% Ficoll 45 2 ml, 4°C .
2 000 r/min #:L> 15 min (AREMEHE =5, W =2 ),
BB 20% ~ 23% F123% ~ 25% S R I
RPMI 1640 M PE% 2 U, #5325 th By 1B 55 # A RPMI
1640 KiFedk, & H.

1 BRERRRIRERXIEE

123  ME % F (islet equivalent, TEQ) F=gh &
xR B AT R R @, WA DTZ B 20 g 5
WAL, HABRIRASUR G (O, RS 41 542 >
150pm A 1TEQ™, BEB4EE (%) = (DTZ FHIE4NIE
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B A EEL) x 100%™,
124 BREBEENT  0.4% G WY o kR S 40
MOiEPE, IEE RS NS ( ; SR MR A AR e
PRI 5% T % 15 o e B 2 TR MBS 3 (9% ) =
(1- FEANAEEL) / AR AL x 100%™,
125 MREBHBH 10% KA AR 300 mg/kg B8 5T
JERIAAE R KB, B EMS [ . EREERIE PO,
TR R B, FICH A 2V e B, 8
WEEAE S, A 1 ml B RS RRA S,
A BRBR)Z, B R 500 TEQ HEA B KK TZ,
RISEERIE, BB Ek, SO R AR S R 2R
A7 2 min, LSRR TCRARE WG, %2 AR
ARJGHURES 20 75 u HE RN, PR [Rlaf
IR T Bk TR SRR I TR T TR K . X B2 DU
AHFAFR RPMI 1640 159 21 B 3R )2 F0 Tk
1.2.6 Al STZ ARG HI e iES: S d JE
213 L WA R DR R BRI VA B, SRS, B
Ja 1SN RERAEEERTE (B8 :00 ~9:00)
DS . DL Wi of 3 vk / ] AR A I MR RRSE <
11.1 mmol/L kB A8 JB& 5 T g 1 0y pr i, JE =5 18
I W % 22 2 d>11.1 mmol/L 4 # 4 Ji & T fiE 2 2% 1
P s
127 MENHEGEEE  BHEE10d, 28
12 ~ 18 h J& & K BRI B . 19 H Sl Wi s P i
SPAIIHE 2 o/kg, JEAEEE 0. 5. 10, 15, 30, 60, 90
FT 120 min 05 R R
1.3 SFitFEHE

Bi R F SPSS 20.0 Geit#t, s L
B+ bRifEZE (xxs) Fn, HOBCRH ¢ K0E 7 2
SN, E2ZE AT LU LSD— K55, P <0.05
ERAGIEE L,

B2 BRERSE. SUREEAE

2 #R

21 BREHE. AL REEHE

Sy gk JE R 2 DY B8 B 4 i
( W 2A) 5 DTZ Y {0 )5 B Be T UL i 1 52 7
grfn, A REHEERUR. ( DLEI 2B ) 5 I IE AR =
150 wm R &, & H R EAT DLIRE (310 £42) 1EQ,
aifirik (89.00+£4.52) %, REZ G KA, AT
U J 5 JE S 0k e i e (LI 2C), BRI TS RN
(89.08 +3.76) %,

22 BEEBEELETK

[ S AR B RS ZE RN TPk 2K BRUMLBE 7E 48 h
WEERIEHR, 24 i, ZRA%EE X (1=6.081
F111.837, P =0.002 F1 0.000 ), BHAIE, 3 4K
MR e, SRS, ZRASR
THEE (P <0.05), #F— L PP 348 LSD— Ky

i, TR AL 2 R AL P T 357 I e AP T )
(P <0.05) ; 15 HNELH B RE AR A0 2 iR B AR T
TR (P <0.05 ). 5 JBEEZH T T i ok 2 K BB 5
FEMLAT G MR g, & I, ZRASITEE
X (+=6.406 F17.086, ¥ P =0.000), PILHMAE ) 0
WAL TR W3R 1.

XPRRA . H AL, Tk A A A S
1.3.5.7. 11, 14, 18, 21, 25 M1 28 d A= ]
MOBE B LA, RS S WS 200, 45
B OAS RIS a] 0 OB VR B AT 22 5% (F =162.803,
P =0.000);@ 3 4K BB EA 25 (F=2546.796,
P =0.000), 5 HREZH F] 5 DK 2H A il B ok B A )
PRZEARR, P SR RREZE T o T 260 e 5 B A s K Bl
P8 5 B 3 4l K B g ik AR L o 2 R
(F =1591.211, P =0.000 ), #F— WM LKL LSD~+
G, IRBEALAN T ER PR R 18 d B U
21, 25 f128 d Ib#e, ZEHmAGIH R (P <0.05);
21 125 d MR E S 28 d i, 2R ASHEE X
(P=0.000), L3 2 FE 3,

(x10)
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2.3 BREBERAIET MR E kg

B 55 REAELIS 8 SR REEAE 55 1T ok A A A8 ol
BFE 20000 (18.0+1.9) A1 (11.6£2.5) d, 4t K,
EZRAGHFEY (1=4.571, P=0.002), BHBEHL
I Ik 2 A i AR TR TG DL 4,
2.4 1EMZINEELLE

S REAE T 10 d, XTHR4L . WALl [TER K
2R BRUAE 25 RS TR AT I s ) 2 W T e S B, )
)T W8 ST 2 ofke F A BEJS 0L 5. 10, 15, 30,
60. 90 1 120 min Wi IMAEASfL, R A2 % 1T
W T7 2250 0T, 255 (DA [A] B[] o5 il v 1 A7 25
(F=285.789, P =0.000) ; @ 3 21K R EA 25
(F =2131.676, P =0.000 ), "] k411 2 ELH 0% 1A
BT BRALAK, 1T kA A R B L A i 52 ) e A
453 3 4K R B A fh ki 22 5( F =835.737,

®2 SJAXRBERARERIE R MERELSR

P =0.000 ), F—LWH L L LSD-t k%, 30 min ],
3 R BRI B L 22 AT gei 22 X (P <0.05),
I LU 52 D REFO0 FRZEL 4, 1)k 4 b 32 2
Aeds BRI by, W3R 3 AL S,

F1 SAXRBERGMERELR

(n=6, mmol/l., x+s)

XIREEH 24.70 + 0.67 26.74 +0.98
EESE 25.80 + 1.46 11.35+4.89"%
[Tk 2574+ 1.15 13.50 £ 6.59"*""
FAg 13.536 2546.796
PH 0.001 0.000

e 1) SBHEITHE, P<0.05; 2) 5XHE4IHE:, P=0.05;

3) 5 E WA, P <0.05

(n=6, mmol/l,, x+s)

Xof it

2478 £0.72 25.00 + 1.35 26.30+1.58 26.92+0.98 27.46+1.25 25.88 £0.98 27.90+0.97 27.42+1.03 27.40+1.10 26.98 +1.29

BB 17.54+£0.61 834+1.14 7.64+098 7.60+1.06 898+1.13 938+1.99 920+125 10.82+1.00 18.82+1.17 23.22+0.53

[T kAL 12.52+1.96 9.46+0.55 8.04+123 7.28+0.58 9.86+2.06 11.06+1.53 17.68 +1.45 22.94+ 1.65 24.01 +0.81 24.42 +0.66
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®3 SAXRAEENELIEAE B =AY mAERE L

25 =
I
= 15+ _
& 10 4
5 -
EESI I Tk A
B4 BREHESITERREKXRREBBERERES mE
BfEELE:  (n=6, Xx+s)

(n=6, mmol/L, x+s)

XJ REEH 12.90 + 1.01 13.92+0.73 15.66 + 0.59 2436 +0.77 21.14 +0.87 18.76 + 0.79 17.54 +0.77 17.08 + 0.35
EELE 8.26 +0.77 10.48 + 0.60 13.36 £ 0.62 16.02 £ 0.58 12.64 £ 0.72 11.34 £ 0.86 9.58 +0.69 8.50 +0.45
I Tk 6.76 £ 0.60 8.58 +0.42 9.70 £ 0.45 13.46 + 0.80 11.76 + 0.65 9.44 +0.79 7.84 +0.46 6.92 +0.32
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