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Abstract

AIM: To explore the therapeutic efficacy of
attenuated salmonella typhimurium carrying
human hepatocyte growth factor (Typl-HGF)
gene in rats with ulcerative colitis (UC) induced
by 2, 4, 6-trinitrobenzene sulfonic acid (TNBS).

METHODS: Forty ulcerative colitis model rats
were induced by TNBS enema, and then ran-
domly divided into 4 groups (n = 10): simple
attenuated salmonella typhimurium (Ty) control
group, Typl-HGF group, attenuated salmonella

typhimurium carrying green fluorescent pro-
tein (Typl-GFP) gene group and model control
group. Another 10 rats were intrarectally ad-
ministered with normal saline, serving as nor-
mal control group. After 3-6 times of treatment,
the colons were removed and scored by appear-
ance, and then the specimens were subjected
to HE staining for histological observation and
scoring. The expression of target gene in colon
tissues was observed under fluorescence micro-
scope.

RESULTS: The weights of rats treated 3 times
with Typl-HGF had a little increase, but those
of rats treated 6 times with Typl-HGF showed a
significant increase (9.75 + 2.07 g) (P < 0.05). The
common symptoms of colitis were not obviously
ameliorated in Ty group and model control
group. Grossly, mucosal hyperemia and thicken-
ing of colonic wall were evidently ameliorated,
and the colon appearance scores of rats treated
with Typl-HGF 3 or 6 times were significantly
lower than those of rats in Ty group and model
control group (2.20 +0.90 vs 5.10 £1.70, 5.30 £ 1.30;
1.70 + 1.10 vs 4.00 + 1.50, 4.30 + 1.20; all P < 0.01);
there was a significant difference between rats
treated with Typl-HGF 3 and 6 times (P < 0.05).
Histopathologically, in Typl-HGF-treated 3-time
group, the score was not significantly different
from that in Ty group or model control group,
but the score in Typl-HGF-treated 6-time group
was significantly higher than that in model con-
trol group (1.60 + 0.30 vs 3.50 = 0.70, P < 0.05).
GFP expression was observed in colon tissues
after intragastric administration of Typl-GFP.

CONCLUSION: Typl-HGF can dramatically
ameliorate mucosal inflammation and symptoms
of TNBS-induced colitis as well as promote the
repair of mucosal damage and ulcer in rats.

Key Words: Ulcerative colitis; Attenuated sa/mo-
nella typhimurium; Hepatocyte growth factor gene
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Fik: 40 A Wistark R 2 TNBSH# Wik L 5% 9%
P 2E B KAER, SERAALS A R A 7Y TR A A
(Ty)#% /748, Typl-HGF#& R4, HFrEex
HE G R 8RR B R (Typl-GFP)AL
R e A 3T R LL4LE, AA10R; Bk AR
KR I EF T RLAI0R . 3R FR6Kig | wk
J&, B AR A K R — R L. &0 KK
WMBAE L AR F TR IR Ao B A
B Ak,

458 Typl-HGF:& 77 43 Kighs R S A 3
I, A2 £ F TGt F &L 6k Typl-HGF% 77
J& B AR B BB AL AT BB AL ¥ 3 9. 75+
2.07 g, £5HR %t 5 & L(P<0.05), Tyi&s7 40
LA o BR 40 KR E K 3 B B4 R 3R F=6
RTypl-HGF % 77 4045 i K AR AR A AR5 B AKX
T RV BTy % 57 LA A BE A 5 BE 20.(2.20£0.90 vs
5.10£1.70, 5.30+1.30; 1.70£1.10 vs 4.00+
1.50, 4.30£1.20, 35P<0.01), H3:kF=6:K Typl-
HGF igi& 77 AR LA 4ot 5 & L(P<0.05). 3
Rigs Typl-HGF % 77 AR 535 5 Ty I3
A AR R AT R 2 £ 5], 6K Typl-HGF
BTG MR RS B LA L AR R AR A8
b, —H 2 18] 2 R it F & X (1.60+0.30 vs
3.50%0.70, P<0.05). Typl-GFP ig/s f£ 45 #p 2a
227 JLGFP3%& &3k .

#Z5if: Typl-HGF 4 28 22 TNBS# &2 3% %
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EARA% B3t 9 A RS S AR
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AT A R 5 2% B AR A IR 1 7 40 i 1) 34 B
B8 BER . Wt G K e R A T T
A EEAER]. I M2k K B F (hepatocyte growth
factor, HGF) & —Z IhRe A KA1, AT dkig bz
A5, PRI T, Inthgt g bR g,
TR JREAN LB, JREFAEIR S RN 07, (e adk
SR TR, IR 26 i 0 & 5. HGF
B UE 8 BAT S5 VR, 0T B B S R
o AT IR ET, TR R, XA R
I A5 1 H G F R] B4 i 112 J5L 19 4 1 AT AR,
WD BE TS i IR, A ] GEBFR IEUCIF &

AR5 S AR HHGF ) 2 D) Re 4l G i v
I DR TR A Ay 25k DR A s 28 A PR I 3 B0 T et 44
ZRDRIE R RRF I, 00K H G F AR A ) B0A% R IA 4
W NPREE DT TR B b, il 2% i — R L VA
Jr 258, WUCHNRITIRER V). AT, f1
Ra YT 7k

1 #RRSE

1.1 A4 TS Wistar K FRS0 M, 74 #£220-250
g, WEMERF, B N R 22 N %X 22
MR BE BE s o . AR IRAR (2, 4,
6-trinitrobenzene sulphonic acid, TNBS) 4 Sigma
AP, ORECERBU AR R, S bval), RIRE
#(Amresco), BERHEI AL R E A
B2 ] $2 4L, AR 11 JHR(Oxoid) A Sigma /A 7] 77 i,
NaHCO,(4#r 2l B AL st 2530 A H) Jfes
IR AR (Ty) #5717 SR 65 6 8 71 58 D5 ) ik
BT CHEME(Typl-GFP). #4741 fa2E K
DAL 7 DAL PRk P2 V0 1T IR AR (Ty pl-H G F) ) A
S AL,

1.2 7

1.2.1 #4E: P K EUSEI i 2 & A %5/K48 h, bl
U402, S50 TT 46 K BB Z I BRI, 40D ik
P7, o —HER IR E (EAAZ2 mm)Z LT A
T, WS cm, $30 mg(150 mg/kg)TNBS5500
mL/L LSRR N iE, SREFALT T @A
5 min, B BT, R10 5K LA A= 2 4
IKIARTNBSHE i #E i, Ho A AR AR ).

UCA—F A 5B
Fa 5T EiZE
HE, R T KW
89 4F 45 0 K
IR IR, &
R K EHFLE
AR FE A B
T he KA, R
UC#% 77 B A ey £
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1.2.2 54855457 . B TNBSHE 11140 H K BRBEHL
9y A Tyiadrdl. Typl-HGFVRIT 4. Typl-
GFPUWL S AR I (n = 10). ¥ J5d 37T
RigiByr, BB H—x, #:210.5 mLEM®. ¥Ty.
Typl-HGF. Typl-GFPB 7 il e 15 KA #E
RIMLBRE:FREE R G, 9 hE R 14, PBS
Ve E, H100 g/L NaHCO BV, 45 41 15
B2 X 10" cfu/L, 7 Bllig. FEIRHF 20 0 1F 5 %
W45 T [FAAF 100 g/L NaHCO,. 4 H W84k il
PRSP, BEET WL, MR, REHE XK
fERPRIR AR 55
1.2.3 4024 B #9% & 69 &34 Il Typl-GFP ig
KRG 23— 5y, e iRl sy IT, ¥4
PR A1, B IR, 2O
BT M EE H 1 40k,
1.2.4 fir A e WAL KRNI R G B 4S
Wi(Z18 cm) WS a4 BB BY FF, ¥4 A 2 R Kk
T, WS 0 T 15 Wallace er a/”'FRIE P
OIRREVESY. KREBUEH: 04; Lit, JaHs e
1535 nf WListdz, (B 78 I 2535 A 1A it 9z Fl 4
s 3%, 2A0EE 2 A AR 447 Bt
KTF2 em: 5% KT2 ecmits, N1 cm%
143 6-1047.
1.2.5 Mif 28 2 F R BAF 4 S CHR[10], HL
A5y Lh40 o/LH IS [, A1l a3, HE
Pett 505 WA N SR 2L B, I
SE A AR AT VP9 oW B AE: 04y /b
O AN R (< 10%m 500, JE LS5
SO 145 HpE bk LA R (10%-25% = £
), B K, I RERY )R, (AARE L FRE, Toit
ST R 247 B Ik B A0 R 1T (25%-50% =1 1%
PRET), 025 LRGN, ke s, @l R 3
735 KK T AR (= 50% = £ AL T ), I
BEERN, KRR IR, R4 EE, W]
W R 457,

St AR S Fmean + SD#RR, H
SPSSIL.5GE AT AT 7 22 5 VR 30 5 FH e 56
HEAT et Ab 3.

2 BR

2.1 BRI TNBSHNA3 dfF, KB KR
P, HaR K. M, BT BEEGE . 5,
FEARZEBE, TS AN JER1 w5 BEALEC2 K
WhFE, B 45 1, B TR FRIRBE RS, Fh
JBEJ2 0] W AR VRIS IR, 5 )2 34 WL 98 1 4 e
. 2 wk B2 HUOK BRGS i B B R

ORI VEPNI I N R G %
VAT RS o 2 R AR S 2R OK B 45 e L 43
Mo AT W B350, WRAK A i o5 2] WK+
S MBYERPEANM, B R AT W G AR L Rk
PR 2 i B ik EL B 45 4, 3R B AR R ).

22 — &M sL TNBSH#ENW G, BEYAF13-5 dif
PRI RUREIR, WORAEAN SO« IG5 {3 A
TR T R, I EOGT AL R T R . Typl-
HGFIRITH K W3R g /G hERTH M, 451 s
AN, B AR 5314113 g, (H
E BTG E L(P>0.05); Typl-HGFIGIT 61X
J5 BN PIRGBR ALAE . S AR S M 4 i R
DLREAR ) W Sl 4y 2, K b 2 B ek e, IG5 v iy I,
A TR BRG] IR AL 9,75 £2.07 g, %
SR GE R X (P<0.05), Z61RIGTT IR, BRI
HEALRITyI6 7 4UREAR TE W S 22 .

2.3 ZH4LLR B 097k G 89 £ A Typl-GFP ig 3¢k Fl
65 1wk A KR V) v, A58 WAl
BN )] WS B GFPsR K IA (K 1).

2.4 LML KR SA LR F IR

2.4.1 KA EBE: IEH N ALK R 7
A EELUETE I, R WBERE Ktz (E12A); AREAE 0]
WA R Ty a7 K WU B Ak, i BE oy H 2
MK B, W RE A JE B4 7™ o, e R R
FCALZA 5t dm M BRI T 1) L THD A SR A R )
B, BT A A . AP B(E2B-E); Ty
MBI AR U BE 5 R R R BE, U 61kig
1097 JE (KI2F-G). Sz A8 - B4 hfEa s 25 7,
Typl-HGFiRI 7 A3 IRig/a KR AR) 42,20+
0.90, B AR T ATy ¥ 97 41(5.10 £ 1.70) FIABE Y
X HEZH(5.304+1.30, P<0.01); Typl-HGFiJ7 46
Wighi KAFRATIS J1.70 11,10, B BAK T [
WITy 97 41(4.00+ 1.50) FHE AL 2 (4.30+ 1.20,
P<0.01), Typl-HGFiJ7 43X Fl6 ki ght Lh i 2=
B G L (P<0.05); Ty T 413 6ikig
Jei ARG HEZLAH L G I 5 250t

2,42 ARF T LB TR KM magin
DL, I 0 AT RS . A 45 )35 I, R0 T i
A (EI3A); B AR BERS . B
BOE, DGR 2, Bt R, FiE AR 2
A KB R4 R, AR, 2R, K
DL S R B 5 (IKI3B); Ty A y7 20 S5 A58 0 R 4.
AL TE W] 2 5 (K 3C); Typl-HGFiRIT 445
RIS A S8 R0 B 7 A ke,
e A BARNEE A A, IR A, B
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ST UL R G R A A AR AR R, B
BB (K3D). A GUF S LKL, Typl-
HGFR T 6 i i 21 2305 LA A A 7 20 )
UFHe, LAV 5 ] BAK T R M Ty 697 4L RIS Y
X HAL(P<0.05), Z61KIGIT Ja Ty iR yT 4L R Y

X HEZH TG B 2 22 531 (P>0.05).
3 e

UCsE— M ARG BRI BN 28300 0 3, Rk T
KW IR R e v RORE PR PE i . 45 M i e 58
REFRFEET B DL RIS S D fe kI, R U C
WRTT AR EZ R H AT T UCHIAYT, IR
BT Z RIS,
AR LA TR R RARREEA] . e T
JH 24, XLyl th, BT S0E E, B
W7 A, RIVERTIL. BT AR R — Mg mE
AN R0 7 950 b 2L

AT AP AATE 2 W AR K DAL 1 40 ) 38
). M E. AL FUE NG L TR
B It A M A e 7 A5 Dy i A
CAWFLER, 5 4B KK (epidermal growth
factor, EGF){EWTZ A « 10T FIPTS KT
VAT — e m X, AR EA R THRT
e o AR K EGF i, 2 — AN A B8
R R, W R WHGE: (1) n] et b
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& 1 BABFALSITED (mean +SD)

48 I [
EENRA 0 0
BENIRH 4.63+0.98 3.50+0.76
Ty;aisH 4.13+0.52 3.24+0.41
Typl-HGFZH 3.87+0.76 1.60+0.33°

°P<0.05 vs Ty;BI54H, BENYIRA.

B2 A0 PR, ek 9 RE AN BRI, (ki A A
B @A (2)HGFA ST 10 1 ¥ 2h i,
Ja 3 N FHH G F nJ 2 i3k 45 i Je 3 16 1 192, gk />
ACE AR, T Dk R L 1, (R
FisE", QY HGF AT e AT 1EH, Widik
STh240 Jfa 73 WA 4 B PR 7~ 0B 518 40 i 2y
REZERIBIT B 5 s PE P, W R Goik 41 B
o BRHT RN H G g O L
MU CH DA 28 58 48 S 5 s 36 ol 2% i 41 21
P N AE R 2R, AN 2 B B S R
WA (@) BATLAAE B 7 CAE T HGF o] 21
USRI B B, A ITTHGF r] fgBH ik
UCIE L i A i R L8 G F RAE I R A, % THGF LA
L, AW EATIEHHGFH Ti697UC. 5
Ab T EH N I HGFE A7 E — L5 ff, BT DAA
BFF G BRAT IR Ty VR kg K DR A 366 280 A 1) AL 34 Bk

| BN
KA H) R R,
TITRAE S K
B i Rk 6
PR B AL LA
SRR VL L0 4
¥ HGFA R A
kR BAR N
AW ITRHEA
W, )& — A A
AT ITRHA
A 4m LB AR 09
7% 77 25 4 (Typl-
HGF), /A FUC#H
W% 97 M F T A e
W UCHF & Iz 9 &
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J R LA 25 T (R P, W HGF SRR 1) S0k 3%
IR BRI N Ty, il P ATy 2 40 i 2804 )
FEDIVAIT 259)(Typl-HGF), J T-UCIHIAYT.

ASEES R FHTNB SN S BERE Wit s K U C
R AZAB Y FF L I [ R (8 wk), I 2k &
SR ) 15 4 A0 1R BN 2 G B2 O A DA 7 B R, 71
A B NRUCH — & AL sei &
I Typl-HGF ighf TNBS+Z By A B AT B Ut (36
ITAER, R BRI S RS i e 52, R
MR BCEERIN . IS L A AR
SRR, B NI ARG /N, VAN BRI
P, AR IR A Tk, IX 5 Mukoyama er a/!'®
WEFTIH G F i BRI 45 1 1 6 RS 433 R 384 4 it
=L

[, BATTBEFUIL &I, HGFAUCK B %
REDIRER A M. UCKHIALAMHEACD4/CD8'T
PofE ETt, U0EH 4 5 R R b I M AL T T
HEIRZS. P LA Typl-HGFER H 630477 i CD4 1
CD4'/CD8 T W] ARG TR AU 41 % B L AL
R IET 2B BB . R A5 AME T
W5 B RS I R TGS VIR OC, HilgGHt
PRIV F 1) S 95 525040, F40 T 5 0 ikl 6 i A Y. 5%
Mgty IIMATNX S g fais Ak, 7535 459 i
Al B TR AR, AT Ty pl-
HGFREW B PR RIgG LI F= 28, T FRAR S e B
SYIRITE . FRATHID 0 Ty 4845 I 40 il A= K

DAL~ 35 K] 6 40 740 T 40 %) 344 5 R 4 9 3R 8 10
JLAECDA T M 395, v REAREE —FloBr (1 s
M T097 A S e M. v W Typl-HGFAEIA
Jr itk E i R R, R¥EZ B, ik
BRI IER.
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