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Mechanism of Action of Yiyi Fuzi Baijiang San on Ulcerative Colitis Based on Nrf2 Pathway

FANG Jing' , CHEN Jiang’* |, PENG Jun-wei', LI Hong-lin', JIANG Cheng-fan'
(1. Shanghai University of Traditional Chinese Medicine (TCM) , Shanghai 201203, China;
2. Suzhou Hospital TCM , Suzhou 215000, China)

[ Abstract | Objective: To study the active mechanism of Yiyi Fuzi Baijiang San in treating ulcerative
colitis in antioxidant stress signal pathway. Method; Sixty male C57BL/6]J mice were randomly divided into six
groups, normal group, model group, Mesalazine group, and low, medium and high-dose Yiyi Fuzi Baijiang San
groups. Except for the normal group, the other groups of mice were included in the acute ulcerative colitis model.

d

At the 3" day of modeling, low, medium and high-dose Yiyi Fuzi Baijiang San groups were given liquid Chinese
medicine with doses of 5.24, 10.48, 20.96 g-kg '. The Mesalazine drug group was treated with 0. 82 g-kg ' of
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mesalazine solution. Normal group and model group were intragastrically given the same volume of double distilled
water. A course of treatment was 7 days. Weight changes, stool traits and fecal occult blood of the mice were
observed, and the disease activity index (DAI) score curve was drawn for each group of mice. The mice were put
to death on the 10" day of the experiment; colon tissues were taken for hematoxylin-eosin ( HE) staining and HI
scoring; the contents of total superoxide dismutase ( T-SOD) and malondialdehyde ( MDA) in intestinal tissues
were measured; and the expression of Nrf2 and hemeoxygenase (HO) -1 protein in colon tissues were detected by
immunohistochemical method. The changes in Nrf2 mRNA expression in tissues were detected by RT-PCR.
Result: Compared with the model group, the DAI score of the drug-treated mice decreased significantly (P <
0.05), the histological structure of the intestinal mucosa was survived, and the HI score decreased significantly
(P <0.05). The content of T-SOD in the model group was significantly lower (P <0. 05) , and significantly higher
in the drug groups (P <0.05) ; the content of MDA in the model group was significantly higher (P <0.05) and
decreased in the drug group (P < 0.05). Immunohistochemistry showed that the expression of Nrf2 was
significantly increased in the drug-treated groups compared with the model group (P <0.05). Compared with the
model group, the expression of HO-1 in the low-dose group was not significantly different. High-dose group was
significantly higher (P <0.05). RT-PCR detection of Nrf2 mRNA expression found that compared with the model
group, high-dose group showed a high expression (P < 0.05). Conclusion: Yiyi Fuzi Baijiang San can up-

regulate the expression of Nrf2. Its downstream antioxidant protein HO-1 can increase the Nrf2 mRNA expression

and have a therapeutic effect on ulcerative colitis.
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ab13243 /ab31163) ; RNA £ Bk ( 316 3 A= Y &)
FAH R al, 75 YXI1008) ; trizol Reagent ( ZE [
Invitrogen 2Y &) ) 5 58 — 8% cDNA & ik 7 & (£ H
Thermo A #] , 185 K1622)

1.4 {U#F  ASP300S AL ZUB K AL, EG1150 %47
F AL AL, RM2016 AU B 0] o #L (L ok RS A
FRA ) ) 3 Eclipse CI Bl 1F & S 2# B 4 5%, DS-U3 #Y
AR R GE (H A Nikon 23\ ) 5 SQ2125 B 47 85 U] F
HL,PPTHK-21B BYHft J ML ( Bk 7 A w] ) 5 HI1210 7oK
55 (1815 Leica 22 H]) ;Bead Ruptor 12 4 Z & iy f
JE R A BAX (& [E Omni A 7] ) ;D3024R & 2 %
VR ACRE B 0 AL (B 5T Dragon Lab 24 #]) 5 T-100 %Y
PCR {¥ ( £ [H Bio-Rad /2 &] ) ; NanoDrop2000 % #3 f%
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T o 15 B Al KA (5 8 o B IR A IR A A
Image-pro plus 6.0 [& & 73 #r 4K 4 (3¢ [H Media
Cybernetics 23 ] ) .
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IEH A AR 2 S8 Vb i % A, M T AR
R L A 10 K BRIER A LU, KR & 4
NI A AR 3% DSS W ESE T d, #ESr b B
UC B,

2.2 Wil ag UM T MO R TS 25 W I
FEZH A (R0 30 g, B 7 6 o, #5015 ) , S 2y
Priz i 30 min, ZE MK FIAE SR 2 U, 1 U8 S A O R
WO, e 4 n AE 28 o i ok R 43 50 Ol 0.262, 0. 524,
1.048 g-mL ™' (I A HL IEBR A 402 B T 4 C
UKFE DR AF 5 3 o 56 00 11 2% 22 B JWURL AT I 5 1 100
E i i ik, i 55 2% 48 /K B B2 0. 041 g-mL ™' Jii
W IR B 25, T 4 CUKAR DR AE & .

2.3 24 SR 3 R, A A/ R R TR A
T AT do B 7 WO HUIC b R R
ISP T 5. 24,10.48,20.96 - kg EE UM T I
HZG I, RV PR T 0.82 g-kg Y KPR
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BP9 B o 9 B8 - S B U0 85 T IR I i R 4G i M
Ui 151 g, WS L) 22 6 W A v 1 A i B, TR T

x1 DAIESIRAE

Table 1 Disease activity index ( DAI) scoring system

R N R/ % MR IO B/ pY IR i I E

0 IEH EH 0
1~5 P OB + 1
6 ~10 - - 2
11 ~15 i {8 A R 3
>15 - — 4
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15 00 HEAT VAN, 20 42 40 405 5 49205 AT 23 (HD) A
(R 2) HEATIES .

*x2 HIESIRAE

Table 2 Histological colitis scoring system

DA 5 AR P AL REAE S8
RAE 7 0
LAY S 1
Hh 2
o 3
Joi A R & 0
LR 1
Wz 2
WBR 3
Fees i ¥ 0
K 173 B i 1
B 2/3 s A i 2
XA 58 H R T 1 3
AR R IR 4
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- 87 -



224 B 13 1
2018 4£ 7 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 No. 13
Jul. ,2018

Fib KHTFLEMHLE THEDEE 48 h; &5 —
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TR Ak SRR, 3, 3- T Eh R T A SL K R B (DAB)
W, FHPEANM R A A AR AR, R
£ AL BE B o P W) R AR - A W T B A 1 X
Nrf2 Fil HO-1 #4743 87 & A Image-pro plus 6. 0 [&]
1G53 M8k 4 ( 35 [E Media Cybernetics 2 &) ) , 7£ 200
e A LS 1 BE P A A A B A B AR S
2.8 i ok G W EE SN (RT-PCR) A6 i 25 i 21
2t Nrf2 mRNA Rk 284k trizol 35 42 HU 45 I 24H 21
TS RNA 4% SO )i ) & Ui B 45 £ 47 ¢cDNA &5
o ZUHERE RS WA LA R BT 51 ) B-actin |
i 5'-GTTCCTACCCCCAATGTGTCC-3', F F 5'-
TAGCCCAAGATGCCCTTCAGT-3" (125 bp) ; Nrf2 |~
i 5'-CTGGCTGATACTACCGCTGTTC-3', F IiF 5'-
AGGTGGGATTTGAGTCTAAGGAG-3' (208 bp) . PCR
RV Z K 2 x qPCR Mix 12.5 pL,7.5 pmol-L ™"
W5 2.0 pL, I ¥ 57 ¥ 2.5 wl, ddH,0
8.0 wL, PCR ¥ #% & F Wi 48 14 95 °C,10 min; ff ¥F
(40 %)95 C 15 s 60 °C ,60 s 75 C 95 °C , 45 20 s
FHR 1 C, PCR =¥ 1% 35 0l 458 I Hi Dk A 0
TESAMT TR 447 . DL B-actin RN S, LLEH I
FE[H /B-actin /8 mRNA AH X} F A K FE
2.9 GiileEsrMr RiH SPSS 19.0 Gl ik, Fifs
SLEEEE & s FRon AT RS0 A BUORRR HEL
R ESPRG; #5 h HE IE S 53 A %8R A Mann-
Whitney U Bk 55 08 L5 P 40 1) 22 57 2 5 A 4e 0t
¥, P<0.05 hESAEGIFEL,
3 R
3.1 B MO O A5 A /N B — BT O B R e
TEH AN B2 6 2 R oK CIR B0, TRE ROK E
B R IER  E S, BRI L5, (A5 i bl B
B A T 3G hm o AR 20 /)N BRI Bl 2 552 4 TR B0 38 ik
BRI E WD, B AL A PR S 22 7R L g i
RS 5 R ER 43 /0y B H B PR IR A2 R 5, K o
TR ER 6 ~ 7 KA/ B B PR MR A a5, 42 R/
BRI 5 T B 45 2 J5 56 8 ~ 10 K /)N BRUAAR T 4t 4k
5l N N Tl IR O - N R U N N =% |
2 RN G VD4 22 A /)N BB A 52 9 R B0 3 AR 1k
TKA BT D R BT A T R, B S R i B AR
RV, KW RLRA/NRIELI IS 6 KA DI
/0N BR300 PR R A 0 A5 5 3 R D TR L v )
AL 6 ~T KAT R0 Hh I P MR A 1M 8 5 385 20
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DAL PEARE SR 9055 4 RIT AW 3 hn . 5 1E % 2 A1
Lo, BEALZH Y DAL BF 3 36 %5 (P < 0.01) 5 259 1 i
J& S BEARYZH LA, B MO B R &= 2 1) DAT
P JC 25 5 B BRAK 5 56 V0 hr 28 4 R38BT 1
PR A DAT 43 B B I (P <0.05,P <
0.01), FELFFME e . hiEd SEHm
DAL PEAr E B Gt 22 5% . W3R 3,

F3 EBEUMFREHNSEMNR DAIIESFHZM (25,0 =10)
Table 3 Effect of Yiyi Fuzi Baijiang San on DAI score of mice in

each group(x +s,n=10) o
21 5 Fli/ gkg ™! 54d 9d

EH# - 0 0

BEAY - 1.200 +0.322%"  2.600 0. 265

BT 5.24 1,033 £0.187%  2.366 £0.332%

10. 48 1.001 £0.272%%  1.768 +0.447%

20.96  0.534 +0.176>*  1.399 +0.307%

ESUEE= 0.82
FECDAITEATE SRS 4 RIGA MM, SIEH4 LR P<
0.05,P<0.01; 58 M 4> P<0.05,YP<0.01(F4~7),

0.602 +0.021%*  1.500 0. 480%

3.2 RETR ¥~ W 0T 45 20 /0 BN i 21 200 Py
I B2 PP O E /DN SRR 51 e A WL A LA 7
A /)N BRUA5 T P9 T 2 5 X 2 /0N B i P S 28 A
FU A S0 78 AL 7K i, 45 1 I P 25 4 5 56 U %% 2 AN
A DK AT b o ) e 2 45 P A O L A A 2H A
¥, WA 1, HE e 7R 45 41/ BU4S I 45 1 41 40
AU o R R LA I A SR IS8 R IR A )
I AR o LR 25 i B AT SR, IR AA 2 AL 2y
B R PP PR A0 R s 1 o RE UM I
FICARG 1) F2k 25 B 2 A L T A AR L T
Wt v 79 ik L 45 R AT e At sS40, AR o
PRI LIS , ] DL oy BRAR S5 A . R RA S
TR MO e R R 2 T 2 R R A e
JRARSE R AR X 58 48, A i v VR R I R T, R DL B
Frssbits. WK 2. 424/ B BEZH 20 ]I 350 W
x4,

3.3 EETME T MO ok £ g 414k T-SOD, MDA
KRR 45 R W] T-SOD Y 7 1 £ 458 A 4 1
FTRE(P <0.01); WU PREFT & (P <
0.01) o E M1~ W BILAE R 2 4 45 b 5 21 0 2
SRR LM T W B R e S R R A
TZERMERIK (K S) . BRI T MDA (3R 15 3%



524 H5 13
2018 47 H

FESSBFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24, No. 13
Jul. ,2018

a r b

A B A B & D E F
AVIEH A B BERIAE ;C. SRV RIZE AL ;D ~ Fo REEME T O IR b
F R (2 ~4 )
a 5N E I, KRR 7.9,4.5,4.5 em;b. &5 503
HWE K BRI K 8.1,4.4,6.1,5.0,5.4,6.8 cm
Bl ESHMFRESNESANRERIAERKENE N
Fig. 1 Effect of Yiyi Fuzi Baijiang San on colon appearance and

length of mice in each group

B2 EBEOMFRERNEHARREBAAZHZM(HE, x200)
Fig. 2 Effect of Yiyi Fuzi Baijiang San on histopathological of

colon tissues of mice in each group( HE, x200)

F4 BUMTFHEHNSEANMNRFRERR HIES R (v 5,
n=10)
Table 4 Effect of Yiyi Fuzi Baijiang San on pathology picture HI

score chart on each groups of mice(x +s,n=10)

2 51 Flhk /g kg ™! HI/ 43
EH# - 0
LAY - 9 +0.707%
T T I8 AR 5.24 8.4 +0. 548
10. 48 5.6 +1.140%%
20. 96 3.6 £0. 54874
Ly 0.82 3.8 +0.837%

JFHE (P <0.01) , 2584 MDA 14 & & Ho A5 5 20 [
(P <0.01), EUMFMESE . PREHSE
VR ZE 4L MDA L2 RPEERR(FS5), xR

F WM 7 WO R A TR AR T, T RUAE —
RS A A A

x5 BUMFREHIN/NRLEHHER S T-SOD, MDA X ERIEH
MM (x+s,n=10)
Table 5 Effect of Yiyi Fuzi Baijiang San on expression of T-SOD

and MDA in colon tissues of mice(x £s,n=10)

il il gekg ™!
EH - 192.899 +4.488
%) - 131.497 +13.410”
EUM TR 5.24 143.916 +9.389%

T-SOD/U-g ™" MDA/ wmol -1~

1.220 +0.374
3.126 £0.683%
2.354 £0.655*

10.48 150.202 +12.943%% 2,021 +0.536>*
20.96 170.262 £9.238%*  1.517 £0.528"
EUZie S 0.82 164.341 +15.430>%  1.621 +0. 544"

3.4 EEUB T O HOW 45 i 4 4 b Nef2 Fi HO-1
BEARKGZW A Nef2 D REAEE T K
R B B AL AL R N2 £F 7 i 2K ORN 40 i
b, B BN — i A (5, 55 PH PR e ik 5 8 UM
W BB v L R R RN S VD R R AL R Nef2 H
PR L3RR 20 A% b, AS [ 2 2 A R A € TR R
K, HG v R R M b R S R SE VD 2R AH Y
Nrf2 35 25 S AN, 38 0 BRE - D3 ke 5] 2t 2 5 FH
K (P <0.05,P <0.01), HO-1 3= 3547 7 1 3¢
R IE 2 D B IO R A R TR s A A
MU HO-1 1 B0 A 2 (0 59 BH M R 5k, 5 3 B+
WU 3 AV 791 o 2L B 25 S N R 5 8 R - I
fe B2 R SE VDR ZE 2 rp HO-1 7R L 2 BAS [
T 1 VR A 0 JOURE 3R 3, L vl T B I
Al VPP ZE H ) HO-1 Rk 2 RIEAY W,
TR S R ) 2 R A i B M R
(P<0.05,P<0.01), WK3,%6,
3.5 RE BT BOHE HOM 45 i 20 28 Nef2 mRNA
FEM W 5IEE AU L, A & 4] Nef2 mRNA
MR T & (P <0.05) , SHEIAVA WAL, 45 4
24520 Nrf2 mRNA [R5 B 8 75 (P <0.05) , &
B 0 TG L R R d AL SR VDRI 4 Y Nif2 mRNA
MRIEEFHERP DR, ARG G2 L, 8O
T ) 4] Nef2 mRNA 9 3635 L H A& 4
Bl TR (P <0.05), WK 4,37,
4 itig

B a2 SRR I I S B &R il R
A R S R Y A S 0 AR . W R
FENLR [ B 5 A0 505 4 fl i) B KR, LA R R
B35 WOBCE 379 TR B AR s T8 N A ) SR T
MZAEFBEDIRE . H 3 2R B (- i A E YR
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3 EEMFREBIMREHHASR P Nrf2 F1 HO-1 BRIEH
fjg (IHC, x200)
Fig. 3  Effect of Yiyi Fuzi Baijiang San on immunohistochemical

Nrf2 ,HO-1 staining results of colonic tissue of mices (IHC, x200)

TSR SR W P A A6 DR A IV A B Y A
Mo MlmiE WA A R3S w2 45140 g 1 b
HHZN, 3 0 b R 37 M s, M A T R o RN R
PRI DR S B I, DT I i S R, R % Kk 2 R A
DAL AR RS EH R E B
i e % R, UC M Z5 Tl B W i 55 B W 38 0 A
Ko UL, WF 5T AR I 3T 5 g T 9 1) Vs AE B2
MY E K, Nrf2/HO-1 #4282 ML i £ 2 0 bt S Ak
o7 IS N T e 22—, 2 S LA IR A O T R AE
SORE BB R A 2 T, Nef2 B T AR
TRIE, FEEZ 5015 40 M S A LR, BIF S e
SElH 2 Nef2 B9 355 B UC /Y 0 0 808 3 T
BN AESEREAE T Nef2 5 Kelch #E3F RN
Bedli & B 1 (Keapl ) 455 5F B4 70 240 M50 b (4 il
IRZS) 5242 B AR B0 SRR  Nef2 iR
Keapl fi##li% , 5 AN M, 5/ Maf 85 F 455 18 i
S RIS R T BB 4R A S e 1
(antioxidant response element, ARE) 25 &, 1% S T it
—Z 5 1 A Ak 25 B S 0 A A i R D A0 B s 5 0
P HO-1, R AR SRR (NQOL) | IR —
T T 4 76 W T R e A% Tl 1 AT (UGTTAL) , 23 e H ik
S-FE R il M1 (GSTM1) %, 2 54 A dr HE 5 1
SAL N B, HO-1 ERRTCE F 32, BA P L Bt
PR UG BTR UM R i AR R AR R

F6  EIMFBE R /NR LI H R s Nrf2 §1 HO-1 fPE MM B FITES BN (2 £5,0=10)

Table 6 Effect of Yiyi Fuzi Baijiang San on positive cell number and score expression of Nrf2 and HO-1 in colon tissues of mice(x +s,n =10)

2 51 Flf/g kg ! Nrf2 41 Jf/ 4~/ mm? Nrf2 $F53/ 43 HO-1 4 s/ 4~/ mm? HO-1 143/ 4%
E# - 942,00 +215. 67 0.33 £0.52 1 255.67 +196. 59 0.50 £0.55
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Fig. 4 Effect of Yiyi Fuzi Baijiang San on expression of Nrf2

mRNA in colon tissues of mice
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M (x+s,n=3)
Table 7 Effect of Yiyi Fuzi Baijiang San on relative mRNA

expression of Nrf2 in colon tissues of mice(x +s,n=3)
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EH - 1.85+0.14
LY - 2.53 +0.12"
BT 5.24 3.67 £0.29%
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