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W E B ALY T (TPN) B 45 B R KRR it 5 69 TR AR o o i B R L A BT R B 40 Jek 44
T (4 mg/kg) 284 TPNAK P . 57 & (2.4.6 mg/kg) 20, #4025 R, RS R409), A K20 K R a2 S/ Ma A AR, SF R i 44
AL, THEEE 12,24 .36 haF &4 K RATH RAY AT E = 42 4T \(mNSS) ST RAEE 36 h st kK R, LR 3+ L &40

KRR ZEIE B I AR 60 K 5 A ) B2 R o KR 09 B R pH AR B T AR LR fbik B R 55 B 45168 ¥ A7 91 A % E.(PGE.)

A =B (MDA) . @ 4~% 8(IL-8) 4% % IL-8 mRNA F ik ; WA § 4512 69 0% 22 T 4L, nLﬁ-bn g (UD. &R . 5RFRas, 1L
A AR K R A9 mNSS #E 535 9 B34 m (P<<0.05) ; 3 9% K R4 § ik pHAA Ak BB & PGE, A% 3% 28y, Ul /= MDA IL-8 &%
% IL-8 mRNA & ik ¥ 8 23 4m (P<0.05), HAEAAE, TPNI& . P 5754 K KBS 24 .36 h#9 mNSS 7% 23 8 2o, )

(P<<0.05); Mok & T 2042 TPNAK P .5 A Z 20 K R 093 95 Ko & 3 i 2 0 (P<0.05) ; /m%}iﬁﬁﬁ /fs‘/(pl-l{ﬁ\ﬁ/&}%j%fg\
PGE. 4% 3) 8 23 /m, Ul ## MDA .IL-8 4% & IL-8 mRNA & i 3% 8 28 (P<<0.05), A5 TPN# & 2 A0 £ . 3K HmME L=
TAZE AL LA >TPNAKF] 20> Fek % T4 =TPN ¥ # 241 >TPN & 7 =48 >R F K, éum BT o AR B A A% AL

KRR T 09 R I 5, 34 B TR o Be R TR AR R 5 AU T ab B L&A 22 R e oh it 3 A B R 38 ) B Bk (38 I B 6
JEPGE. &% #rhl A A AR B FH %

KR LT T UG ;B TR AR KR

Preventive Effects of Tiopronin on Cushing’s Ulcer in Rats with Craniocerebral Injury
ZHANG Bin, LIU Xing-bo,LING Xie-an(Dept. of Neurosurgery, The First Affiliated Hospital of Liaoning Medi-
cal University, Liaoning Jinzhou 121001, China)

ABSTRACT OBJECTIVE: To explore the preventive effects of tiopronin (TPN) on Cushing’s ulcer in rats with craniocerebral
injury. METHODS: Rats were randomly divided into sham-operated group, model group, cimetidine group (4 mg/kg), low-dose
TPN group, medium-dose TPN group and high-dose TPN group (2, 4 and 6 mg/kg) with 25 rats in each group. Except for
sham-operated group, craniocerebral injury model was induced in other groups, and they were given relevant medicine intraperitone-
ally. mNSS score was performed 12 h,24 h and 36 h after modeling. The rats were killed 36 h after modeling. Gastric mucosa ulcer
was observed and the incidence of Cushings ulcer was calculated. The pH value of gastric juice and the thickness of gastric slime
layer were determined. The contents of prostaglandin E; (PGE.), MDA and IL-8 in the gastric mucosa were determined. mRNA ex-
pressions of IL-8 in gastric mucosa were determined. Pathological change of gastric mucosa was observed, and ulcer index (UI)
was also calculated. RESULTS: Compared with sham-operated group, the scores of mNSS increased significantly in other groups
(P<<0.05); pH value of gastric juice, thickness of slime layer and PGE. content decreased significantly, while UI, MDA, content
and mRNA expression of IL-8 increased significantly (P<C0.05). Compared with model group, mNSS score and the incidence of
Cushing’s ulcer in cimetidine group, low-dose, medium-dose and high-dose TPN groups 24, 36 h after modeling decreased signifi-
cantly (P<<0.05); pH value of gastric juice, thickness of slime layer and PGE. content increased significantly, and Ul, MDA, the
content and mRNA expression of IL-8 decreased significantly (P<<0.05) , positively associated with TPN content. Pathological
change of ulcer in descending order were model group>low-dose TPN group>cimetidine group=medium-dose TPN group>
high-dose TPN group>>sham-operated group. CONCLUSIONS: Tiopronin could reduce the incidence of Cushing’s ulcer and have
preventive effects on Cushing’s ulcer in rats with craniocerebral injury. The mechanism may be related to the promotion of neurolog-
ical function, the increase of thickness of gastric slime layer and PGE: content, the inhibition of oxygen free radical reaction, etc.
KEY WORDS Tiopronin; Craniocerebral injury; Cushing’s ulcer; Preventive effects; Rats
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1, DRHAR ST A BIE 5 TPIN X P 4 7 TR R B2 Fk A 1)
PV B

1 #7#
1.1 38

9700 7! Abiper SER 434X (SE [ ABI ) 5 48] B g i85
( H A Olympus 23 ) ) ; Cias-1000 4 it % /0 #r R 48 (AL Rt fE K
EG A BRZN 7] ) s PowerPac3000 HL Ik \EC-120 HLJk A (55
Bio-Rad A A ) 5 8 2.0 HL (S [H Sigma A F) .
1.2 #m5ilH

TPN H 51 R R (L5 : 1209001, #4045 - 45 % 100 mg) . 75
R T SR (52 110613, B4 - 0.2 g/2 ml) ¥4 1y [# 25 4E 4]
[ Fi 24 M A R S W) A3 5 St A Bel-2 £2 5 BB iR (_E i i
AR A PR 7)) s TaKaRa RNA 5 5 5% - B8 4 il 4% =X S vy
(RT-PCR) iR & (LR IE AR A R H]D s NRTS1 AR
Z E.(PGE.) TN i (MDA) . 141 % 8 (TL-8 ) BAFIH G 72 W% B
A2 (ELISA) i & (i i A= Rk A BR A HDD o
1.3 zh#h

A SD AR 150 H, & fRJF A (240 +20) g, il T B2
e SL56 sl O FR A, s A AR : SCXK (A1) 2003-0007
2 FHik
2.1 HES5HH

K FBEDL O MR TFARLL AR Pk T (4 mg/kg) 41
FITPNAG i (2.4 .6 mg/kg) 4, F34H 25 H . BIRT-AR4
G, HA 2R BUR R BB Feeney [ i P8 A4 37 i i 1534
PSR s AL BRANA 758 R S B P A , ANBRAF i 22
RS, 25 LR U s T S AR R 2540 , 36 h s S0UHE AR F1 AR BE
2.2 HRMHZMETEERETS (mNSS)™

TG 12,2436 h X 4520 K BRUAT mNSS, 43 B0k s , Bt
T
2.3 BEARR BRpHE . FREEE . HEHEH(U) N

=

e

K ARSI , I B B 75 R B R , 1T
PR RBE KRR B BERK S 0K BRI i e
B DT B AT o Ak it e b B NS s — 0
W2 ml, BT 457 70 238, 0.01 mol/L & 4A 1b M3 2 5 5 Wi
pH{H. UKz K RS /NS AR REL S, 4 SCHRT ) el e
FHRZIERE . B 8 R S B 2L, & HUBK sl WA
TIANE - (HE) YLt , Biss ™ WK 18 B i B AR £k
i SCHR T RTINS Ul
2.4 BFEPEFRPGE, MDA IL-8 & EHINE

U IR 57 K SRS B AL 2L, vk AR BRER K vt e, BEA
AT . RERE K B ZEIRH 2P A P B, #% ELISA K
) B B AT, U B B4 41 PGE. . MDA | 1L-8 &%

=

Ho
2.5 BEEESF IL-8 mRNA RikH#i

K FH Trizol 1257 41 B2 Jk 15t 925 K Bl 15 28 JEE 4 21 v 1L-8
mRNA #17 RT-PCR &, 51 ¥y 4nF , IL-8 L1519 : 5’ -AT-
GACTTCCAAGCTGGCCGTGGCT-3" , T it 51 ¥ : 5’ -TCT-
CAGCCCTCTTCAAAAACTTCTC-3"; g-HIL3h & [ (f-actin) |-
I 51 % . 5 -GATATCAGCACGCTCCTCAT-3' , R iE 51 ¥ :
5'-GGCAGCTCGTAGATCTTCTC-3', #3444 25 . 92 ¢
1 min, B :60 °C 1 min, 72 °C 2 min J ZEFF 30 ¥k, 72 C I
K 10 min, 45 58 PCR L)% . PCR P2 ¥ HEAT 2% B IG W EE I v
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Yk, BERE R R G B 457 , f-actin N NS, DL HFR LA
OGRS NS L E RN IL-8 mRNA 3R
2.6 Sit=FabiE

THEPOR X + 5 2R, R F SPSS 18.0 Ge #4414k
PR P LR FH ¢ A 56 5 2ELI) bR RS IR 26 25 40 5 Bt
97 BRI R0 BT K6 3 . P<<0.05 38718 22 A it 2408
3 #R
3.1 mNSSiEsEEE

SBFARA LR, K& d KR ER)E 12.24.36 h 19
mNSS 4334 W] 53 A1 (P<<0.05) . SHIEIZH [ #, TPN K .
L A 2R AR 24,36 h B9 mNSS 432 B )
(P<<0.05). SPHBKE T e, TPNAIG A | il ok Rl
)5 24 .36 h (1) mNSS P43 3 B i 38/ (P<<0.05) . 15 TPNAIK
FEZH LA, TPN H |30 R R RS 24,36 h () mNSS 1
3498 /N (P<<0.05) . 5 TPN FRlE2H o 4e, TPN il
2H R U 5 2436 h (19 mNSS 43 1 B 585 /N (P<<0.05) .
B0 R RS AN RIS 25 ) mNSS 43 FLAS LR 1
1 BAXREEELREME SN mNSSESLLE (*+s,

n=25)
Tab 1 Comparison of mNSS score in rats after modeling at
different time points of each group (¥ £ s,n=25)
mNSS 43

4 WEEN EBEMn | EEREN Foop

BFARA 0.360 1 0.490 0.364 £0.487 0.360 1 0.490 0.001  0.999
R 10.000+1.258*  10.120+1.269* 10.040 £ 1.306° 0.057  0.945
TibkE T4 9.995+1.226°  9.988+1.145* 9.955+1.236" 0.046  0.961

9360+ 1350 88801333 3544 0.034
TPNFRIEA 97201 1137°  $.680% 1405 8120+ 1.167°** 10678  0.000
TPNEAEAL 9960+ 1.098°  7.920+0910*"** 7400+ 1.154"*** 40.788  0.000
S F AR *P<0.05; SRR L " P<0.05; HPHRRE T
ZH LA *P<<0.05; 5 TPNAILHI i L4 - *P<<0.05; 5 TPN Hr bl i 2 th
. 4P<0.05
vs. sham-operated group: “P<<0.05; vs. model group: "P<<0.05; vs.

TPNEAHEA 9760+ 13317

cimetidine group:*P<<0.05; vs. low-dose TPN group: *P<<0.05; vs. me-
dium-dose TPN group: *P<<0.05
32 BEARELRE

FARLL BERILL FERER T 4L TPNAIE P 3R i ok
S PE RT3 K R0 919 0.84% .52 % 56 % 52% 28%
SRR LR, FLAR A A K BRI TR Tt 92 2% 9 5 349 B S s/
(P<<0.05). SPHBKE T 20 g, TPN i 57 o 4 K Ui I ik it
7 K R 8/ (P<0.05) o 1 TPNAIG . FhF 4L Hude, TPN
fra A 2 R B PR R T8 9 R0 3 1 W S /N (P<<0.05) 6
33 ULFKEEE . BRpHELZMK

ST ARt A, oA 45 4 Btz K B UT Y BH S04, 8%
T TR R S R pH B 4 B /N (P<<0.05) , SIETRIZH LR,
PUBRE: T 4URT TPNAIG A | o 751 2 4 155 R L UT 2 B S8 0
N R JEL R B R pH (3 B B 3 (P<<0.05) . S PqRREr
TY AL, TPNAIG L SRl i 4 1592 K B UL BRZ B L B
pH H A B 8 22 57 (P<0.05) . 5 TPNAI ., b 4 e &,
TPN 755 7] B 41 5 057 K B0 UT S8 BH B/ )s B2 J5E B B T
pHE Y4B @380 (P<<0.05) . 4% 2 Bt K B UL Zh U2 R
| E W pHAE F 2 2,
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®2 RARBABRHWULFREEE B pHELLE(xLs)
Tab 2 Comparison of ulcer index, the thickness of gastric
slime layer and pH value of gastric juice in rats of each group

(¥xs)
4150 n Ul FREERE, pm BilipH
BFAH 25 0 75.371 £ 7.460 1.987£0.260
HEARZ 21 33265+5572° 43.345+6.024" 068510315
PORETA 13 19.185£8272° 61327£5.181"* 1503£0.177*
TPN{EREE 14 27.013£7.339" 5215615336 1.033£0.104
TPNWAIEA 13 21.079+7.593* 62.681£7219 1498 +0.1337%
TPNEAEA 7 1254257076 69.601£6.6807*  1.756%0.2107

SRTF ARG EL: " P<0.05; SHEAIL AL P<<0.05; SUYBKET
ZH LA :*P<<0.05; 15 TPNAIRGI 20 HL 4 - *P<<0.05; 55 TPN Ff 2 1L
5:4P<0.05

vs. sham-operated group: * P<<0.05; vs. model group: "P<<0.05; vs.
cimetidine group:*P<<0.05; vs. low-dose TPN group: *P<<0.05; vs. me-
dium-dose TPN group: *P<<0.05
34 BHEF PGE, MDA IL-8 &2 LtE

SHERTFARLAR L, A% 2 597 K U S 26 PGE, &
W R/, MDA (IL-8 75 i 34 @3 fin (P<<0.05) , 518
RUZH PO, YRR T 4R TPNAIR o L ) e 2 5 K R
R rh PGE. & it #4 BH 1 3% in , MDA | IL-8 & 12 27 B {8 3l /)N
(P<<0.05). STUURER T 21 Heds , TPNAR | i R i 20 Tt A B
65 h PGE, . MDA | IL-8 1% it ¥ Gt i1 7% 22 57 (P<<0.05) .
5 TPNAK A3l 40 LA, TPN 3 771 2 35t K B 1 b vp
PGE. ¥ &t ¥ W] & 14 /il , MDA | IL-8 & 2 35 B & /) (P<
0.05) . #2159 K B E Ak b PGE, . MDA \IL-8 7 fit FL AL
%3,
®3 BEHBHARBFED PGE. MDA IL-8 & B LK

(Xx+s)
Tab 3 Comparison of PGE., MDA, IL-8 in gastric mucosa
of each group(x )

415 n PGE,,pg/mg MDA, mmol/ml  IL-8,pg/mg
BFAA 25 369425440338 2,093 +0.734 11689+ 6329
I 21 285.224431.112° 6.913+0.631° 52.714%8.360"
PEORE TH 13 315114230791 445410754 34033+7.136
TPNEAIEA 14 298224%28.924%% 584440581 43.882+5.382°%
TPNPHIEA 13 31050835840 4660£0.617°  37.033+6.694°"

TPN AL 7 338.922£30.880 "4 3.870+0.647""** 2850893044
S BFARL EE : *P<0.05; SEIRL L 'P<0.05; HPERRE T
2 LA *P<0.05; 5 TPNAILFI 4 b3 - *P<<0.05; 5 TPN Hr bl it 4 kb
. 4P<<0.05
vs. sham-operated group: *P<<0.05; vs. model group: "P<<0.05; vs.

cimetidine group:*P<<0.05; vs. low-dose TPN group: *P<<0.05; vs. me-
dium-dose TPN group: *P<<0.05
3.5 BRERAANRERSZEETWL

BT AL 5t K B AR b B A o e IR AAHE S 5
IR/NFEAR— 4, 2 DL BB o 5 M TR 2 5 K B 1 RS B2 4
JE T DL S AN S MR A A, R A TR] B B 0 5, T DL
DA R IR 5 PH KA T 415 TPN i) 6 2 35497 K Bl IR
R AU BUE A2 A 22 IR, BV BB b 2 4 i rp B
SEE, BRI B AN Hh RE R AR, IR AR AN vp B2 S 5, v RE A8
P2 35 5 TPN Hh 0] 4 35 O B F 260 B 4 2 U RIS 25
S35 TPN AR 20 5 s TPN 3 50 i 20 15t 97 K Bl i) 15 0 B8
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W AR AN TE 2, IR AT B 25 40 |, AR ) B B 34 9, o bk
YRR o BASI , 1tz Js BE Ab " EE R AR >
TPN {IE 57 B 2 > P Bk T 20 =TPN 5 & 40 >TPN i 7] &
H>BFARH . B3 K BUE FIEH 2R B A B R
W 1.

Bl BEAXRBEHEANREY R BHMEE
AfBTFARYL ; BAETILL ; C.PBRES T 2 ; D.TPN ARG it 2 ; E TPN i)
413 F.TPN sl 2
Fig 1 Microscopic images of pathological section of gastric
mucosa of rats in each group
A. sham-operated group; B. model group; C. cimetidine group; D. low-
dose TPN group; E. medium-dose TPN group; F. high-dose TPN group

3.6 BHEIEH IL-8 mRNA RikLbi

RT ARG FETLH PGB T 20 A0 TPNA | | e 5 4 3t
57 KB E Zh I A IL-8 mRNA % 35 43 %] 0.096 + 0.819,
0.803 + 0.680. 0.421 + 0.613.0.557 + 0.715. 0.435 + 0.541,
0.231+0.617, HEFARLL L, HAKANE KRS 2 F
IL-8 mRNA F35 0] A (P<<0.05) ; SR AIZH s , T s
T YR TPNAR 0 A 059 K B B IL-8 mRNA 32
KR S8/ (P<<0.05) 5 S PHRKER T 4 LA, TPN I 4 15t
97 K LB B E AP IL-8 mRNA 2235 W 3% in (P<<0.05) , TPN
7 4 1507 K B B P IL-8 mRNA ik B & 8/ (P<
0.05) ; 5 TPNAIK . Pl 2H oA, TPN 15 7l ek 2H vt gz R Bl S 38
JIFE R IL-8 mRNA #35B Bi /M (P<<0.05) .
4 itig

TPN, &l E Sriie s st nd B =iy , B i
4 Pl HONPER . TPN BERS TN I 4 A = BEBR AR 1 (ATP) 7K fift
TR TG , TEBR AR H 3, IS RERIR L A B PR, AR S
b SRR LA, TPN 4% 5 21 R U I8 9 28 2 I S8k
/N UERH TPN X FE R Bl A3 Wi 3497 VR, T 1% TPN i 5
JE S 1 BARHL R ERI AT

PR AT I, LSS I 28 2445 PR P e LR I ey o
TR, 5 A M S v L, S 0 A 9 ek TR D (A5
BRI L R AN P B e = T 5 2 A R 41 4
TIRERRAR , WAk /b , 0 -k 1 Sk B b1 S IR, R
BERMGES T, FEE B R A", BEE R g pe
ARG , S AT S A R AN N AR B N, R
FE AT ARG IR AN LA K P95 ) R A R 485+, DT 5 S T e
EAHAG" . MDA 248 [ PR3 SR 90 A 1 g s R A
Raf =, vl DL AR P 4R A R A= K, TPN AT
FEARC A M PN ATP 7K A F (%) 3 1, (R 240 I P AT 25 s 17, AT
At AR L R AN AR S RE A R 1 W D B R I
W B2 RIRIR BRI R S R B, (D B B AN % R
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P, 34D TPN G544 H ir 7 B3 8 S 3k T AL B IR g
210 P AR PR R S, N T TR IR T 9 R R S e B S A
YEF . SRR H s, TPN 44571 41k LT 26 IR 3 0 2 i
A B8N, MDA 5 4 550808, 4278 TPN REfS A4 K L 2
B, 3 ELREMI I B AR P9 0 4 LS o

e PR A O — N B BB IR R, s e, I
ZH AR I I L B R e AT A, 4R 1 P R SN B
AN 10 2 2 4 e P o, S U L SR 5 T I L 2K
JUT B4 5 PR3 g ST LRI A8 R 48 R 4 il 2 IR
FIEWREBRGL 2, 15 B R 2 B W pH B, Kim
GH ZF"AH TPN J&— Rl 28 R GR350, X i 453 473 ) P 241
AV AR E . SRR ELA, TPN 45751 4R B
mNSS T4 TR, #5718 TPN AT DL gk 3 K B2 40 I 2H 24 5 g
REERS:, 33X 5 SCHRUIR UL — 3 T TPN 445741 K B T ik pH 428
TR 2 B R T e, 320 TPN Al LI ok B 8 mR A ok 20 W -
B TPN 1 A B R 430 B AL 1 AN 35 4, 2 B TA R R B
AMiIE I AE AL B, ST FEIE E, TPN A LA ik
A LU B AR AR IS, A T 588 A 1 P il e X ) A S £
RYR R, 080 ZIERRER S I 2R A 430, DO R S R Y

PGE. HA FARAME L& BH 7 360 5 26 i it i e oF 1
FHICRIRRIR SR A I VR, JE B 2 0 1 RO R 0, S0
rh, TPN 4450 20 K B 2618 PGE, 5 I s TR, ikt
ALl TPN 1B PSR 5 9 B4 99 — A g 4 ) B Sl i 7 s ' 2
[ PGE. % 5 58 B o TL-8 J2 HhPr 41 i i B AL R -, 78 ' 3%
JEE P AT L5 [ — FR A RAE T 0L, T B 4% . A i gE 3R
A TL-8 A S AU E SO 5 H o EE N R, 5|
FARGIHA L, BT LA TPN A L Pl 2K BUAY S 3 B B
Jrv, 25 R I R AN TR T A 2 5 TS AR R 4 HU A, TPN
AT K A R L R AR A R e . ST
ZHAA Eb, B 4T RN TPN 45570 3 21K R S B R TL-8 %/ L TL-8
mRNA FER I ; 17 ELS5 AT AH L, TPN 4557 241 1 2l s
IL-8 ¥ & J2 TL-8 mRNA Sk BB Ak L 3EWT TPN AT LIS
S P TL-8 A5 A0 & A S IV, AT A 58] X6F 22 Ok §55 3 T BF T3 7
HIfE .

PEIBRER T T AR FE I PR _E 32 I ) 09 128 Jik 3553 1Y)
2y, TEARSIEG R S AER B, TPN & A 4K SRS AR
R S T PGB 1740, 1 B TPN P 2H (i B0 &) 22
JR 353z B B 16 P 5 P R T 4 A L, ok LW s 22 5
Z TPN X L 2L EA B AT A AL i A WA, 3 )2
PEBKER T IR B0 . BT LAZE &N R, TPN it I Jik 5t 7 1Y) i
B 1 FH AR F Uk R T,

25 LTk, TPN 0] LA RRAR R BUZE IR 592 1) e i 356, of JE Jik
B AT JAYTVER . TPN AT LU ATP /K Sl 1 , Flah
Ty Hp A a] LA AR AR 3 SO A3, T LA TPN af LAl
IL-8 RSN B 5 32450 B BhIBESE R . b4k, TPN I8 n] LA il
B R 306 , 140 8 B b PGE, 1 i, 1 ] RE 5 TPN il 3%
K EUR L S RE R AT O o
5% ik
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