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Exploring Mechanism of Modified Fuzi Lizhongtang in Intervening Inflammatory
Response of Intestinal Mucosa in Rats with Ulcerative Colitis Based on mTOR/p-S6K1

HAO Yan-wei, ZHANG Yi', ZHOU Xue-lei’, YU Jun-rong, ZENG Jin-hao, GUO Yu
(Affiliated Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)

[ Abstract] Objectives: To investigate the therapeutic effect and mechanism of modified Fuzi
Lizhongtang on ulcerative colitis (UC) model rats. Method: The 72 male SD rats were randomly divided into
normal group, model group, sulfasalazine group(0. 5 g-kg"') , modified Fuzi Lizhongtang high, medium and low-
dose group (23.62,11.81, 5.91 g-kg'). These rats were used to replicate the UC rat model by 2, 4,
6-trinitrobenzene sulfonic acid (TNBS) -ethanol composite modeling and treated by gavage for 2 weeks. The
general condition of rats in each group was observed. After anesthesia,blood was collected from abdominal aorta
and colonic tissue was taken. Semi quantitative evaluation by the colon mucosa damage index (CMDI) , the

pathological changes of colonic tissue were observed by the hematoxylin and eosin (HE) staining. The contents
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of serum interleukin-4 (IL-4),IL-6,IL-10 and tumor necrosis factor-a (TNF-a) were detected by enzyme-linked
The expressions of mammalian target of rapamycin (mTOR) and

S6 kinase 1 (p-S6K1) in detected by
immunohistochemistry (IHC) and Western blot. Result: Compared with normal group, the CMDI score of the

immunosorbent assay (ELISA).

phosphorylated ribosomal protein colonic mucosa were
model group rats was significantly increased (P<0.01). The contents of IL-4 and IL-10 in serum were
significantly decreased, the contents of IL-6 and TNF-a were significantly increased (P<0. 01). The expression
levels of mTOR and p-S6K1 in colonic mucosa were up-regulated (P<0.01). Compared with model group, the
CMDI score of the modified Fuzi Lizhongtang high dose group was significantly decreased (P<0.05). In
modified Fuzi Lizhongtang high and medium dose group, the contents of IL-6 and TNF-a were significantly
decreased (P<0.01) and the contents of IL-4 and IL-10 in serum were significantly increased (P<0.05, P<
0.01). In the modified Fuzi Lizhongtang high dose group, the expression level of mTOR and p-S6K1 protein
was down-regulated significantly (P<0. 05, P<0.01). Conclusion: Modified Fuzi Lizhongtang high dose group
can significantly reduce the congestion and edema, inflammatory cell infiltration, gland distortion, disorder of

arrangement and other pathological manifestations of UC colon mucosa, and its mechanism may be related to its

down-regulation of mTOR/p-S6K 1 signal and the regulation of inflammatory factors secretion.

[Key words]

modified Fuzi Lizhongtang; ulcerative colitis; inflammatory factors; mammalian target

of rapamycin(mTOR ) ; phosphorylated ribosomal protein S6 kinase 1(p-S6K1)
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R E L 0.5 g-kg " HEH A S TG KRB A H I
T 6% 5 R B3 P L IR 2 ) 4
23.62,11.81,5.91 g-kg"¥#EH , M Y4 Filfa Kl A H

MRER 12,6,3 %, #EH AN 10 mL-kg', %
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p-S6K 1 By IE  HUTF A6 45 I 26 M5 20 40, % FL M K
B RN S R O SR R, R 4 pm,
K JH SP 4 # 4T mTOR, p-S6K 1 ( #1747 B 5 %k 1:
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T . BCA BRI &l 8 Ak B, R s v s L 0%
25 4 1 2 TRE S B REFL BTk 00 B S B
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FRiC 40 (1:5 7)) E 2 h, Ve S B ook, i
BandScan # {4 3 MT 8 B IR EAA -

2.8 Siil2Esrdr SR SPSS 23. 0 AT 4L i #
BAE UL x + s Rm MR HET O 2250 R . 24
[ b A5 R P B IR] 38 07 25 40 BT L A O 2 ST AL TE] 3
{8 W EE 45K F SNK 3% 5 T 22 AN 55 B, B0 Dunnett
T3 K%, LL P<0. 05 A EZRA Gt E L.
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3.1 HARR M w4 KB G 3.
J I R B EOGEE R E RO R B TSR R
JoT o SRR N . AT 2H K B R A 2 S R A
LK B s s b, 5 1 s 4R B R AN AR, KR A
3,5 3 A Af H TNBS- 2 B il A5t NS i 25 BE 1A%
5l T N N R i a1 BN A U =R
PR W3 2 HAT RIS . 2 50 50 45 T K fRUAE
T B A AL ik B 28 rh 3 IR 4 45 58T 3
Hom Rl S50 T 2 HL 0T K RV AL o L iR
JH R, 8 i ) L2351 o P R 2 SR BE , R i IR 4
L RZBE B EmAE T HRAKBRAEL )G AR
A TRVFR B 1) 2 fiff , A 15 7 Y | 28 O D
3.2 XUCKE CMDIWRMWAE N  51E%H 4
Pl A, B 2 R B35 P 2 7 I /K ok B S, A 22 Ak
i dva kb, CMDI 4348 %5 3 5 (P<0. 01) 5 5 52 Y
A HLER TRYT I 145 4R B 45 W 2ol A8 4056 A () e
T2, e AG GRTRE J  W ELRIT o o o L v 3 5 R
21 CMDI¥E 1 A% (P<0. 05,P<0.01). WF 1.

F1 Bk FEFPFHIT UC KR CMDIIES B F M (Y+s5)
Table 1 Effect of modified Fuzi Lizhongtang on CMDI score of
UC rats(x+s)

20 51 /g kg n CMDI53 /45
IEH - 12 0.08+0.29
LA - 8 3.58+0.677
Jouk BiE - 2R 23.62 9 2.75+0.75%
11.81 9 3.08+0.79
5.91 8 3.3340.65
A i I s 0.35 11 2.42+0.679

W5 IE 4 H BV P<0.05,2P<0.01; 5 #5180 21 H 43 P<0.05,
DP<0.01(£2,3[).

3.3 X UCKREMHALURIIE S =MW IE
R R T N AN R =Y & N
¥ SE 4, g BRI, A DL A8 P K 5 E 5 L RS T 2
K WL FE LK AR E IR A Y A I L R A0
WY 2 SR 3%, 181G J2 B 1A TS 0k 20>, A BR 48 i S
B U/ BT O, BRI 2K i L I 5 1 9 A 5
D, AT L A M A MR Y o M R B e E 2
Tk B 2 b T B4 R BRI A )2 A R
i A 235 ) % HE 5] 359 A R A 3 ok AN N R T R
FEA BT o 45 245 T 1004 DA 260 i v e 4
D2 17 N G i L S/ = 1 o2 W Al Y G S T
L 1,

3.4 X UC KB IL-4,1L-6,1L-10 il TNF-a &
IR 5 IE R A R, AR A I IL-4, 1L-10
& E T B, IL-6, TNF-a & # W 3% I (P<
0.01); 5HBEARYL AL, m ek it + 2R rh & bl =
2 T WD i e e W 4 R BRI 9 TL-4, IL-10 7% i B &2
- FF(P<0.05,P<0.01),IL-6, TNF-a & 1t i & T %
(P<0.01)., W2,

R2 KM FIEAHFI UC KR M E IL-4,1L-6,1L-10, TNF-a & B T K R 00 (F+s,1=6)

Table 2 Effect of modified Fuzi Lizhongtang on serum IL-4,IL-6,IL-10 and TNF-a contents in UC rats(x+s,n=6) ng-L7!
215 Fl /g k! IL-4 IL-6 IL-10 TNF-a
E# - 143.46+36.04 89.24+16.96 135.43+26.32 50.54+7.70
[ - 80.07+16.54 229.12+40.47? 65.90+28.152 140.10+20.67%
ik -3 g 23.62 128.97+24.299 141.85+22.53% 113.88+15.24% 102.35+11.599
11.81 117.58+22.95% 154.62+23.69% 104.61+16.74% 112.19+11.02%
5.91 98.85+22.72 170.00+18.52% 79.99+14.46 127.12419.50
RO R I s 0.35 130.79+20.89% 134.01+24.229 114.70+23.14% 89.39+11.32%

3.5 X UCKERE A4 mTOR, p-S6K 1 ik (15
W 5O 4 R, AR 2 B b R AN R R e
B 0 R, $2 25 mTOR il p-S6K 1 % ik &k & 14 75
. 62 .
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AIE AL B BEBRIAL 5 C A ZURR HE 195 W A1 5 D 1WA B 5 B v i 5 79 ek
15 BB B 23 v R L 5 FO R B B 3 A R L (T
2,3)

1 MKMFEIZFHUCAREHARAFTEFZNEZN
(HE, *200)

Fig. 1 Effect of modified Fuzi Lizhongtang on colon tissue

sections of UC rats (HE, *200)

P<0.01), WIK2,3,%3,
3.6 XfUC KR ML mTOR, p-S6K 1 £ FH ik
M2 5 IR R A I, BORLZH mTOR il p-S6K 1 2K

B2 ek B3 B 5 3 UC X R 45 07 43 8 mTOR =% B % 1
R Ak, x200)

Fig. 2 Effect of modified Fuzi Lizhongtang on expression of
mTOR in colon tissue of UC rats (IHC,x200)

B3 fnrkMF P53 UC X R % B E R p-S6K1 Rk B & 1
(G e 41 AL , x200)
Fig. 3 Effect of modified Fuzi Lizhongtang on expression of

p-S6K1 in colon tissue of UC rats(IHC,x200)

R3 MBRKFEFAFIN UCKREHHLR mTOR, p-S6K1 RixH
M (X+s,n=6)
Table 3 Effect of modified Fuzi Lizhongtang on expression of

mTOR and p-S6K1 in colon tissue of UC rats(x+s,n=6)

21 51 il /g kg mTOR p-S6K 1

IEH - 0.28+0.04 0.23+0.03
e - 0.64+0.082 0.53+0.05%
ik B 3 b 23.62 0.40+0.06% 0.33+0.05%
11.81 0.53+0.07% 0.41+0.08%

591 0.59+0.07 0.47+0.07
0 G e e 0.35 0.36+0.06% 0.31£0.04%

FI #2051 235 T1 5 (P<0. 01) 5 5 BRI F &5, ik
B = 2 H 3 e e ) e 4 5 A0 GRS G 1 E 2 mTOR
Bk I B K (P<0. 05, P<0. 01) ; il bk Fff 7 23
3 e ) e 2 5 00 G g e E A p-S6K 1 R W]
AR (P<0.05,P<0.01), WK 4,54,
4 g

WK UC IH 8 AR AR BRI A A
15 I, FE A, B S B A T O, SR TTAN T
PLSUR R JEBE il UC 7618 M 22 301 LML BH k8
FEAR ML . I PR 1 LB 28 v i R AR 3 0 T R
[ 36 1 5 05 7R AE 28 i UC g ik J T 458 P40 1 1R 3R 97
ST T AT TR B B 3 R A BT B i
Bt Eon B R 7 XU b AR e A v T G,
BRI R I, AR LSO AL R g e £t b
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mTOR 250 kDa

60 kDa

p-S6K1

GAPDH 37 kDa

A B C D E F
B4 KBREFHEL mTOR,p-S6K1 FEH RIiLHE K
Fig. 4 Electrophoresis of mTOR and p-S6K1 protein in colon

tissue of rats

R4 MERMFEAFIN UCKRLEHHL mTOR, p-S6K1 EH R
BRI (X£5,n=6)
Table 4 Effect of modified Fuzi Lizhongtang on expression of

mTOR and p-S6K1 protein in colon tissue of UC rats(x+s,n=6)

o mTOR p-S6K 1
4151 Hl /g kg

/GAPDH /GAPDH

H5i A1 - 4.65+0.792 4.97+0.552

ik B # o v 23.62 2.55+0.16% 2.86+0.98%
11.81 3.30+0.37% 3.62+0.60
5.91 4.00+0.66 4.27+0.80

0 L Y e 0.35 1.78+0.239 1.91+1.109

T A E AR BRI 1,

HE L IS0 2 Ty, B XU 1 0 E L, #5591k L M
Ay ¢ 1k 0L SSORE | 8 A 1R R . 24 B ST R I
A 3E o 5 mTOR 5 5 38 B 40 i % 4 J2 b, 18 2 %
BB 5 o A RN IRAT SIS A L O IE e, £
G UC 18 M 5 21 10 0 o 0 28 1 9 AL AR o AR F 58
W HE Y o m U AR 0 4 K B 45 o 85 T R 1 R B g
R R S S O O WU 2 71 - N 0 3
TRYe B8, R b e 55 3 R L B) Bt 1 58, 1m0 & 1l
T UCH R RAEARL, Znki b 3iair s, K
BR 225 g 780 B e A O 285 L ity 280 R 286 S 22 AR M
J 320 L K i 2 5 B B A AN [ R R R i
T B 7 B v 1 BE AT AL ff TNBS i 519 UC R,
XFUC K REZ5 M EE A — & s g 21 .

UC 1 & 5 L 5 9 RE B -7 1 7= A2 AR 56, 56
ST U C A R v ) S B LS, 2 4RI 46 PR 111
ot 2 BB RAE RN LA . IL-6, TNF-a /2
WAL R UM, — R B ST KB TL-6 Al
TNF-a 78 UC F8 3 F1 52 56 450 8 K B v i) 3R 3k B 4 7
1, 7E UC M UC AH G 45 B g A s L vp ke o 22
P22 A X R Y 2, TL-4 F1TL-10 7E R Bt 46 [
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