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Inflammatory-modulating herbal formula combined with
infliximab for improving intestinal barrier function in
patients with moderately active Crohn's disease®

Xie Xiao-xuan, Liu Jin-yong, Yang Wei
(Department of Anorectal Surgery, Shanghai University of Traditional Chinese Medicine Affiliated Shuguang
Hospital, Shanghai 200021, China)

Abstract: Objective To investigate the effects of Shiyan Formula combined with infliximab on intestinal
barrier function in patients with moderately active Crohn's disease (CD). Methods A total of 84 patients with
moderately active CD diagnosed at Shanghai University of Traditional Chinese Medicine Affiliated Shuguang
Hospital between January 2020 and January 2025 were selected. Using a random number table, they were divided
into a control group (treated with infliximab) and an observation group (treated with infliximab plus Shiyan
Formula), with 42 patients in each group. Clinical efficacy, disease scores, intestinal barrier parameters, gut
microbiota, inflammation levels, adverse reactions, and follow-up outcomes were compared between the two groups.
Results The overall response rate was higher in the observation group than in the control group (P < 0.05). The

changes in Crohn's disease activity index (CDAI) and Crohn's disease endoscopic severity index scores before and
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after treatment were greater in the observation group than in the control group (P < 0.05). The changes in occludin
and tight junction protein-1 levels before and after treatment were greater in the observation group than in the control
group (P < 0.05). The differences in Bifidobacteria, Lactobacilli, Enterococci and Enterobacteriaceae levels before
and after treatment in the observation group were all greater than those in the control group (P < 0.05). The
differences in tumor necrosis factor-a, high-sensitivity C-reactive protein and interleukin-6 levels before and after
treatment in the observation group were all greater than those in the control group (P < 0.05). There was no
statistically significant difference in the overall incidence of adverse reactions between the observation group and the
control group (P > 0.05). The CDAI sustained remission rate in the observation group was higher than that in the
control group (P < 0.05); there was no statistically significant difference in recurrence rates between the observation
group and the control group (P > 0.05). Conclusion The combination of Shiyan Formula and infliximab can
significantly improve intestinal barrier function, regulate the gut microbiota and control inflammation in patients

with moderately active CD, with good efficacy and safety.

Keywords: Crohn's disease; Shiyan Formula; infliximab; intestinal barrier function; inflammatory cytokines
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T CD B NI X &, R REHLE T Rk
Gy A IRZ (e R AV BRBLIRYT ) RS (7
X R SEm BEHRE SR ITIRYTY ), A 424, WMER
15 X ALk BUAG B . AR L R N 2 AR R R 43
R, x> sy, 2R EGEITEEL (P>
0.05), WALFRAM M (LD, AFREE
BB 2F e BEZE B A dtbifE (201912016), FrA & %0
5 [) 2 I P A e B 9 O e AT o
1.2 WANSHERRTRAE
121 wantrE OFfF A CD W2 BitRfEY; @5
% B9 % 31 75 %0 (Crohn's disease activity index,
CDAL) #220 ~ 450, J&H BTG shIHY; QL 18 ~
65% , W26 @3 R Al G s 3 5
AR B 2 0 NG T s QIR IR R SR, R
T AKEABS 5 EAE R
122 Hretrk OFIFEM. B O0MES
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F1 FWABE-MAMILER (n=42)

SRR (%)

23] B/l AR, xxs) R, x£s)

L1 12 L3 L4
pUEZSIE| 24/18 45.18 + 8.16 3.36 +0.82 14(33.33) 8(19.05) 12(28.57) 8(19.05)
poyit::l 22/20 44.83+7.97 3.49+0.91 12(28.57) 10(23.81) 13(30.95) 7(16.67)
X/ 0.192 0.199 0.688 0.483
PAH 0.661 0.843 0.494 0.923
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M 22 5 TE 1 58 AR T B Bl o
1.3 Fik

X B2 25 7 3 % A VG B b (BU NI Z Bl
il 2548 BR 2N W) [ 2 0 52 S20210039 , BLA% < 100 me/
I IBYT o SR &Pk bR T R A5 0.2.6 JH
PLS mg/ke 5 2 M, B BE 8 A 45 T AH [R] 5] ik 4t
FRIRIT 5 A AN AT REE R A 6 JE) 1k s
210 mg/kg, LIBT3

B L AR R JEml DA IR R Ty . B
AR5 g, K& 15, 112520 g, Wik 6g. M9 g,
O30, #H9g., =kE3g (WIR) ., AKF9g.
WA 18 g M T 6 g, ¥HAPSG —~RIZMEA.
B H 1R, A5 200 mL, 43 A B2 4K, 4% 100 mLL iz
M, ESRIT3ANH
1.4 JEIEER
41 AR SR B IR R kAT I IR
JPRCHIES . VRS N ARG . T L i fiE
K B ik G L REAR , AR AE 530 0 ~ 343
0~14r, 0~14r, 0~253 2 0~2%r, BB 5%
R ERE R IE . ST RRYE SRR R
SR e WAL (270%) . AR (30% ~ 69%)
KT (<30%) .
142 KIS IRITHTE R H CDALFI 7 % B
N T ™ E B8 2 (Crohn's disease endoscopic index
of severity, CDEIS) ¥4l [ 3 (9 1% 1% . DCDAL
WESNIH, WAKEE. B, &8 @R &
IR AT 55 7 1 o AR S 10 SR FITAL A48 0 ~ 600 43,
TE 53 8 2R JEE I B0 1 B B ™, I DRORE
AR GBI 5 QCDEIS 3 3o % 8] i A s e 45 iy %2
A BT BTG, W R B IRE . B A
FhIE S AE S T, MRS MERLE R, B0 ~ 445,
VOB e m B T BRI Bk, fEAE R
LW RAE 5 B R AR
143 i AR AR IRYT AT E A BRI AS
WY, WAL HMGESBAEMKRE, T4 CHRT
B, BB . SR s R R vk O o
FRASCI 2 2 e B . B 80 wg i A 11459 Kk R
J&, il ad 7 B Uk i U 4T SDS-PAGE 4r B, T
4 °C, LL200 mA T8 HL 0K 2R 3G R A IR 2T 4k 2

SRR E A S, KRR A SIE A —dr (£
[E Abcam 2], ab216327) . E®ERLE -1 —4
(EE CST/A A, 4933S). GAPDH & —41 (X
Proteintech 2\ &) , 60004—1—1{;) , T4 CHEIK,
e 9t hnic — 4t (£ E LI-COR A A), 926-
68071) EiRIFE 1 h, Fja /N RIR R 5
(% LI-COR /A 7] , Odyssey Clx) 14, LA
GAPDH NS 17 Mg H . B E
PR -1 A Rk

144 AR IRYT TG RS B R e 2
FEAS, B 7S 0 TR Rk 28 R 0
SRR G A RS G, HATHE R, MS
HOE B M B Fp P B G 3R 86, & TIRA S,
A CFH T OB AT o R LR AT B8 ) B35 30 1 R K
if (HT ek MBAFE) T, 37 CHEHF
24 ~ 48 hy 3 Ik B VR T AR R R MR R VR R AT AL
45 W VLB vl 2500 b A T V% OB BUER L (CFU/g) 3R

AN, RIS AT . FLERAT R . IR ERTE . AT
FE-N
145  KaEKF IRYT RS SR A B A R K O

3 mL FAHEEEE T, 37 C#FE 30 minJ5 ,4 °C .3 000 1/
min &0 10 min, 7L . B2 5 s &1
-80 CHBAKIER VKA PR AETEI o R FH TG 5 926 WAL BfF i
5 K TNF- o, 55 8 C 52 0 25 1 (high—sensitivity C—
hs-CRP) . F1 40 8 A+ & -6
(Interleukin-6, 1L-6) /K. Ft A3k #) & 4 5 N -
TNF-« ELISA 5 & (b v il B¢ 2 ) BB A PR A
F], ELISA-KIT-TNFa) . hs—CRP ELISA i{#] & (Jb
R ER A RA A, SEKH-0011) . 1L-6
ELISA i{57 & (s LAY TRARA A,
EKO411), SEI0HAE ™ ke IR & Ui B F ik 47 .
146  ARRREE ek 1B g aE R
BB RN . B EAN RN R A S B

147 Mip4£R RIFSKRIEHVI 6 NH, B
fE bR 4G CDAL 4B 47 22 i R A5 % . CDAL4EH57%%
fif R BUTHASS SR, T Y CDALYE 43 & A5
Fr2k <150 43, DAVFAR VA 97 I 09 ) 22 i 4+ 1
Ol BRA: WEUTINE, PEAL R R A B R
52 0% (1 CDATPES3>150 43 85 H 30 H A I AR AE AR )
IR AR KA, DIPEARIR T 7 S8 X0 0 &2 & 1 Tl
B ZOR

reactive protein,
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1.5 SFitFERE

BOHE 53 BT R I SPSS 27.0 G i T4k ik . i %k
DAMIHE « drifE 2 (xxs) FRom, OB K%; it
BB UM R R (%) Fon, B R
P<0.05 W ERA G L,

#HR

[GEEL g s

WA 55X A B ABCRLE, xR,
EREGIFE L (x*=4200, P=0.040); WELH
RAENCRE TR W2,

2.2 WARTFAIE CDAI.CDEIS 4 HIZs 4k
W2 20 5 % BA1 3R 97 1 CDAL, CDEIS %45 b

2

2.1

+=3 WAL/ CDAIL.CDEISIESyEE 5

%36 &
F2 MWAIGKFTRLLE [n=42, (%))
25 BRL ZER 4 Joak B
pUk =24E] 17(40.48)  22(52.38) 3(7.14) 39(92.86)
X HR 2] 10(23.81)  21(50.00)  11(26.19)  31(73.81)

B, ik, ZR¥TLGHRIT¥EXL (P>0.05).
WL 40 5 % BR 4134 97 J5 CDAT. CDEIS ¥4y L 3%,
Zor ks, ZRWASIEE L (P<0.05); W
67 J5 CDAL, CDEIS ¥4 ¥4I T XF i 41 . Wi 5%
2 5 %t B4R 7 T J5 CDATL CDEIS P43 il 22 {8 Hb
B, #iokky, ZRHARITYE L (P<0.05);
W ELZH VA7 AT J5 CDAL, CDEIS PE43 i 22 (1 K T
YRR, L3,

(n=42, 4%, x+s)

- CDAI P4 CDEIS 43

JRITHIT RITIE ZE{H JRITHT RIT)R Z(H
ML 282.46 + 38.72 14235 + 12.64 140.11 + 42.70 758 +1.16 3.23+0.85 435£097
Xt BEZL 284.91 = 39.35 165.82 + 19.47 119.09 + 49.75 762 +131 4.89 £0.96 273+ 147
i 0.288 6.614 2.078 0.153 8.325 5.956
PAH 0.774 0.000 0.041 0.879 0.000 0.000

2.3 WARTHIEREREERHEZL

WAL 50 B4R AT A B B R I R
H-1 8, &k, 2R gitv g (P>
0.05) . MEH HX B4R IR ABIE H . R
HH-1 R, 2o RE, ZRASITEEY (P<

0.05) ; ME AR R I B 1 R R 18y
fe T R . WSR-S X IR AR YT S A
SRIEHREN - EMEILE, &k, 2RA
Giitoe g X (P <0.05) s WAL AR 97 A e M B
H RS E -1 B2 AR T IR Wk 4,

Fx4 MWMEBRTEFHEREEIRILE (n=42,xxs)

13 B B R M-

JRYTHT BRI FEN YRITHT I FEN
WEELH 0.52+0.11 0.89 +0.26 0.37 +0.08 0.38 +0.09 0.88 +0.23 0.50 +0.07
X HEZH 0.51+£0.10 0.72 +0.18 0.21 +0.05 0.39 £0.10 0.69 +0.16 0.30 + 0.05
IXi1 0.443 3.492 10.989 0.488 4312 15.038
P 0.659 0.001 0.000 0.627 0.000 0.000

2.4 WEBITRIEFEREEERNTL PG T B A, US4 5 X B 43R T R e BUE;

WL AL 55 08 BRZEG 7 A XSUBCAT B FLIRAT 1A
ERE AT R L, & ks, ZRBTgity
B (P>0.05) . MEH 5 AR 5 BT
W FLIRAT IR . KA AU AT LR, &k,
ZRHAGITFE L (P<0.05); WEHIRITEN
AT BR L FLRR AT 4 T X A, o BR e A AT

FRE . FLIRHFFFE Mo BR BRI A B 25 1 L
Lo ks, ZRWASIER YL (P<0.05); MW
BT RIS BB AR A . FLERFF IR . W K 1A A AT
W22 R TR R4, ks,
2.5 MWHBTEREKFEHNEZL

WL %2 20 5 %F B4 IR 7 Al TNF-o  hs—CRP | IL-6
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R5 WEBTAIEHEREEIERIEE (n=42, logl0 CFU/g, x = 5)

pUEZSAE | 6.52+0.65 9.18+0.72 2.66 +0.22
papiisE) 6.48 +0.63 8.15 = 0.66 1.67 £0.20
t1H 0.287 6.823 21.583
PfH 0.775 0.000 0.000

5.83£0.58 8.75+0.69 292+0.21

5.79 £ 0.61 7.64 £ 0.62 1.85+0.19
0.312 7.634 24.485
0.756 0.000 0.000

MR 8.25+0.71 5.53£0.59 2.72+0.18
R ZH 8.31 +0.69 6.78 + 0.65 1.53+0.20
1 0.391 9.324 28.667
P{H 0.697 0.000 0.000

8.41 +£0.68 6.02 +0.63 2.39+0.19
8.38 +£0.72 7.31 +0.67 1.07 +£0.20
0.198 9.025 31.007
0.844 0.000 0.000

KPR, &kl , ZR¥ g E L (P>
0.05) o WL %2 41 5 X B ZH 36 97 )5 TNF-a . hs—CRP .,
-6 K P, Lk, 258 A5 %2 XL
(P<0.05) ; MEL LA YT i TNF-a  hs—CRP  TL-6 7K F-

PR % BB 2l o WS40 5 % IR 4 38 97 AT JS TNF-ac
hs—CRP FI IL-6 ) 2 A LA, & kale, 2R¥A
Gtz E L (P<0.05); ML IRIT TG TNF-a
hs—CRP FI IL-6 ) 22 (H R T X HRAE . WK 6.

®6 WHEBTAIBREKRFILE (n=42,xzs)

WL 2546+432  515+1.64 2031049 3583+4.16
XHAZH 2491+4.75 9.82+247 15.09+0.74 36.12+4.31
t{H 0.556 10.193 38.118 0.314
P 0.580 0.000 0.000 0.754

13.52+1.85 2231+056 2571+428 839+205 17.32+0.61

20.890+3.86 1523+1.16 26.02+4.61 12.74+3.86 13.28+1.16
11.019 35.618 0.318 6.323 19.997
0.000 0.000 0.751 0.000 0.000

26 MAPREMNAERILE

W20 5% BRAH AN RO R AR AL, &
XK R, Z2RLEiFFE L (X =0246, P =
0.620). WK,

K7 MHEFRRRBEERLE [n=42, §(%)]

pUiE2<%) 1(2.38) 1(2.38) 0(0.00) 2(4.76)
X HR 2 3(7.14) 1(2.38) 1(2.38) 5(11.90)

2.7 WAL RILE

WEL L] 5 5% BRAL CDAL 4R B iR LR, &)
gy, ZRAYIFE L (x’=4.266, P=0.039),
WLZE 20 CDAT 4E 457 28 fiff 56 8 T X FRA . WL 20 5 %
WA R, &R, 2R gt ¥E X
(x*=1.817, P=0.178)., WS,

*8 WAHAMIFLERILE [n=42, (%)

WL 32(75.0) 13(30.0)
popictisl 23(55.0) 19(45.0)
3 it

HRE T B CD [ WA I L R R R R
FURIR R L AR IR A0 il 20 B 286 M58 o 375 1 446 5
TFEANEAAL . JAE N TR TR, P
Jign BEAGL AT A0 A 8 A A S SR VY BB i o 4T
TNF-c, BHTSAELIG R, © WIS ] {8 BE R 3
WG . BRI B A 1, I s 58 0 9K 3l i B
B IR 5 BT Ji 3 (B 35 8147 L 86 I 48 52 ) 4
TP AT AT BRM S T7 L g ORI L 3 L A
T AT SRR, A IR IR AL
IR P IR P A R o8 g AT DL T %
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