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Protective mechanism of modified Qinbo Formula on ulcerative colitis
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(Abstract] Objective To investigate the protective mechanism of modified Qinbo Formula on ulcerative colitis (UC) through

nuclear factor kappa—-B (NF—kB) p65/tumor necrosis factor—a (INF-o) signaling pathway by network pharmacology and animal
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experiments. Methods Forty—eight SPF SD rats were used to establish UC model by 24.6—trinitrobenzene sulfonic acid (TNBS). After
successful modeling they were randomly divided into model group (enema with normal saline), olsalazine group (enema with 200 mgkg
olsalazine), low—dose modified Qinbo Formula group (enema with 143 gkg modified Qinbo Formula), and high—dose modified Qinbo
Formula group (enema with 2.86 ghkg modified Qinbo Formula), with 12 rats in each group, twice a day for 14 consecutive days.
And another 12 SD rats were taken as normal control group (normal feeding). Then, 4 rats in each group were randomly selected
and anaesthetized for blood collection and colon tissue sampling on the Ist, 7th, and 14th day after administration. The expressions
of NF—«B p65, TNF-a, interleukin—10 (IL-10), and Caspase—3 in colon tissue were determined by immunohistochemical (IHC) to
evaluate the effects of modified Qinbo Formula on UC rats. Meanwhile, TUNEL fluorescence method was used to evaluate the
apoptosis of colon tissue cells in rats, and ELISA was used to evaluate changes in level differences of NF—«B p65, TNF-a, 11-10,
and Caspase-3 in serum. Results Based on network pharmacology enrichment analysis, it was found that the five major active
ingredients in modified Qinbo Formula were significantly associated with UC and also closely related to the NF-kB p65/TNF-a
signaling pathway. Through UC modeling, compared with the normal control group, the levels of TNF-a, Caspase-3, and NF—«b p65 in
colon tissue of rats in the model group significantly increased (P<0.05), while the level of IL-10 significantly decreased (P<0.05). HE
staining showed that the colonic glands of the normal control group were arranged neatly and regularly without inflammatory
infiltration, but the colonic glands of the model group were arranged in disorder, with ruptured muscle basement membrane and
obvious inflammatory infiltration, and the apoptosis index was higher than that of the normal control group (P<0.05). The pathological
damage of colon was alleviated to varying degrees in the olsalazine group and the low— and high—dose modified Qinbo Formula
groups with the prolongation of administration time. After 14 days of administration, the levels of TNF-a, Caspase-3, and NF-kB
p65 in serum were highly consistent with the results of histopathological examination. Compared with the model group, the levels of
TNF-a, Caspase-3, and NF-kB p65 in serum of rats in the olsalazine group and the high-dose modified Qinbo Formula group were
significantly lower (P<0.05), while the level of IL-10 was significantly higher (P<0.05). Conclusion Modified Qinbo Formula has
certain protective effects on TNBS induced UC model and can reduce the apoptosis index, which may be achieved by regulating the
NF —«B/INF - signaling pathway to reduce inflammatory factors secretion and the body’s inflammatory response, increase the
expression of anti—inflammatory factors, and promote mucosal healing.

(Keywords) modified Qinbo Formula; ulcerative colitis; tumor necrosis factor—a; nuclear factor kappa-B p65; inter-
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D9 Y Sk vl A | 45 fi i A 2 IR Ak iR A B
ST A0 ML D (FF Sk TR ), 5 DAL W4 3R
M—, LA 3,

F2 HHKXR DAL FES LR (xxs,n=12)

DAI ¥F453/43
2050
1d 7 d 14 d
E F % IR 4 1.33+0.89 1.17+0.94 1.08+0.52
H IR 241 9.83+1.12%  8.92+0.90* 7.42+0.90*
YR 9.67+1.44%  6.92+1.17%*  5.00+0.74%"
RN T B R 4] 9.75£0.97%  8.25+0.97* 4.58+1.51%4
M T G H R4 9.50£1.09%  9.00+0.85% 5.50+1.38%>

L 5 IR IR AL H AR, #P<0.05; SR A H A, 2P<0.05; 5 2 A
WA 1 d A, fP<0.05,

2.3 EtHhnE 75 x4 AR T B BN

N1 d Mgy T d, B RVLE (4 45 T R AR 2 HE
I ZEAL, BRI L R s 4 2 14 d, BV
W 2 K 5 R s 5 e AV R0 i L ) 45 i A A 2 AN

IR E LT e (F 4), 4251 d, 5IE# R
ZH L #, 22 TNBS HE i ik R4 45 41 K BUJH T 98 B0or
S TEE (P<0.05) ;525 7 d, SRR A HE, b
L 1 1 8 T 48 B B AR (P<0.05) , T 5 A I s
i R A T B2 RS T L (P>0.05) 5
B4 d, 5RAIYL R BV R A K R A U
Jr e AR 2H R B A IR T O B AR (P<
0.05), F34b, BRI s s 50 i 45 B ] s 2 P X E &
W, 51 dAHEL,T d AR TR RO R TSR
X(PX0.05),14 d H 20 B IR T8 200 & R % (P<0.05)
TR 3, UL, JREe %25 14 d 1ERBSE s b T
BRI

®3 BAKXRREHHRMMBTIEBLLR (x+5,0=12)

PHTHE B %
2050
1d 7 d 14 d
1E % IR 4 2.88+1.11 341098  3.08+0.95
H IR 2] 21.15+£3.61%  19.40+1.32% 15.132.00*
B 19.98+2.13%  15.02+2.82%%  6.68x1.34%"
MM T A 4] 20.67+2.81%  19.84£3.35%  7.92x1.06%4
SEMUIMIE TR R 4] 19.50+3.04%  19.50+3.03%  9.28+1.31%%

E 5 IE X AL R, *P<0.05; S5 AR T 4] L8, AP<0.05 5 5 4
FIE Oy R 1 d R, 'P<0.05,

2.4 RIBAEZH R FT X TNF-o JL-10 NF-«kB
p65 F Caspase-3 KM
5OE H 6 B2 A L, AR A 2 K RRZE s 4

TNF-a \NF-kB p65 Fll Caspase-3 & &K -7 5,
1M TL-10 7% 42 B B AR (P<0.05) ; SR ELA AR 1L, 8
UORLGR AL KA R 75 i AR R B 4H B9 TNF-oo [NF-
kB p65 il Caspase—3 B U REAG, T IL-10 & i
W1 T (P<0.05) 5 5 B vbhr e 41 LU 85, 2 M sl 77
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B3 XREMALR HE FEE R (x400)

RS L

Rybhisd]

AR AL A RImT R R

B4 KREMARZESHEEET TUNEL B4R (x400)

IR 5 41 A 1L-10 & = F# K, Caspase-3 & i 7t 5
(P<0.05) ; 55 M 7y s 57 £ 40 L85, X A n sy
G5 #4119 TNF-a NF-kB p65 Fll Caspase—3 7 &
Thi  IL-10 & & FEAR (P<0.05) . Ul B4 18 ok B2 19 24
Prab B 5 BAT — 2 MR YT & VR B S 76 13 7K
St — 25 0 3 A DG S T AR R 22 L 1
WS 4,
2.5 MiEKMEHmE A X TNF-o JL-10 NF-«B
p65 . Caspase—3 B i

5 IEH G A AR L, B A R BRI TNF-a
Caspase-3 1 NF-«kB p65 % & ¥ 7+ ,IL-10 /K-
B I B IS (P<0.05) o SRR A L 85, 25 R s s A1)
A M T TNF-a Caspase—3 25 B BIF#AK (P<0.05) ,
IL-10 NF-kB p65 ZEfL AR | 22 55 L4 it & 5
(P>005) ; BYBRIEZH A Rms ) it 2 A TNF - |

Caspase—3 Fll NF—kB p65 7K - A X F 155 7 21 #5 [
%, IL-10 F 4T (P<0.05) o 5 BLUD IR LA,
R R 7 % ) 4 Y TL-10 &5 & %, NF-«B p65
B TI R (P<0.05) s 5 A A Ty i ifl i 24 U, &7

eIk 7 A5 2 41 1 TNF-oa \NF-kB p65 Hll Cas-
pase=3 Fr & T+ IL-10 FEFEIR(P005), TEILERS 4%
240 i AL 3 1 5 i KPR RO A | s ) =2 ]
FEAE — 2 W VR B A DG M T 0 oK BRI 3 P TNF—a
Caspase3 Fl NF-kB p65 1 7 & KV 5 5t 97 TF R e
(1 K HE R R S AEAE OG HE TL-10 5 S 0 R [R5 0] 3%
PR SRORH S U B R R B B B RO T 7R IR T 2%
Bt e R S R ub R B ﬁ*ﬁME"Jﬁ&‘ﬁl,ﬂ
AE &1l 3 T 7 NF-kB p65/TNF—ou {5573l i , 5% Wi A
KA A FTNF-o 1110 Caspase-3 NF-kB p65 i3

KRR TT 5 R B P R AE RIAEH]
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NF-«B p65

Caspase3

gL

RO R i ; R R
8 SOR N B 8 IS IR

i

fed D€, S ey

5 HHKXR TNF-a IL-10,NF-kB p65.Caspase-3 & HLEA FHE LR (x400)

T4 BHRBEHAL TNF-a.IL-10,Caspase-3 1 NF-«kB p635 B OD {& bk %% (x+s ,n=12,x107)

g TNF-a

1L-10 NF-kB p65 Caspase—3
AE X R 2 6.42+1.82 63.82+8.14 4.88+3.86 0.60+0.33
15275 241 44.765.29% 6.32+0.97* 51.3247.34* 6.51+1.44%
BLYDF R 21 11.90+3.16%* 47.23+4.33%% 23.87+2.35%% 1.93+0.75%>
KRN TT = 0 2H 13.16+1.22%% 37.12+4.24%" 22.53+1.06%" 2.71+0.46%"
A RN T {1 ) 4k £ 16.82:£1.37%2% 22.67+2.88% % 24.97+3.46%4% 4,671,034

5 X AL 4R, #P<0.05 5 SRR AL 5L, 2P<0.05 5 5 YD R 41 L #5 ,*P<0.05 3 5 5 Ui Jy i i/ 41 1 5%, P<0.05

*£5 KRBRME TNF-a.lL-10,Caspase-3 1 NF-kB p65 Fi& 7K F bk %% (x+s5,n=12)

bl TNF-a IL-10 NF-kB p65 Caspase—3
1F % % 2 145.88+9.96 103.67£9.04 103.63%11.51 35.47+4.61
1 4 545.71£27.09% 35.67+1.68* 262.43+25.61% 125.3129.86*
U RUEA 3| 255.81+15.61%" 74.08+6.27+" 164.17£10.75%> 78.1429.63%"
RN T e ) e 21 266.39+26.26%4 68.50+4.82%> 182.56+30.25%% 66.72+6.58+>
HHE IR 7 A ) 2k 2 394.67+12.42%4% 42.93+7.06+ 219.17422.13%# 89.06+6.33%2%

5 IEH X IR AL HL 4R, #P<0.05 s SR AL L EE, 2P<0.05 3 5 BB RiE 41 L 55, *P<0.05 , 5 5 Ay i 77 i 41 H 452, *P<0.05

3 Wit

UC J& T Hp B o e 7 (s 0™ fgm e~ k5 7 45
TR, A AR S Z R, UL 7 M BR4S 2R 37 9 HA
PR 4 B i BLRE I 4 HOAR  FEAS R BRI 3R
M BB Bk R AR AR, B B R
V14 i T 2 56 R A R A 22 4 1) i R 56 e 3% e B, UC
FAALLL B " A, W PR " s IR AR A
YRR P IR AR A S5O0 26 S 5 38 Al e 45 A, A
KR B H EAE JEHUE XS T UC 18 P8t A A i
AL U A AR RE | TN T D R

B L, AR BRI 2 40 UC IAS T, D)< 25 SRR IR AL
S B R R 2R R R e A R <
T3 B A TIURL 3R A AR S AR ek 5 i PR R 2l 4 55 B
HSEESL , AN 5 X UC 197 85 224,

KR TT S AR AR R ER B
1 EEEZR YA BT S B FE I TS R
B3 Mrb 2 2 B, I 2 R AT MR 5 R R IR AR 2
BRI TN Ry B4 Be 48 HUi  Hodi 2 , ml 40 il
NPT B 1 Rz A 42 28, T I UC BRI R B NF-«B
MIZRIE . I ARSI B A TT20T] X /) B bk £ 44t
HhT bR L 200 A A A a3 AR R A AR T



2023 55 43 &

W1 R TP s 24 K2 244 hitp://hnzyydxxb.hnuem.edu.cn 1801

O AR B AT ) LPS 1753 8 UAE AR K B NF-
kB IR WEITIR A B, B 20 R T TP Y g
I8 /045 i 20 29 E DR R TI , A8 52 R R I s, DA T Xof
UC KEREAFIBITEREY, SHEN EPURESE & B, ¥
FETT LA F MG Caspase—3 R FARY KL, M4 25 B

v 5 A AT IR D T I RO A B4 55
R BEA R DSS B M/ RS I R DU
R LIRS RO R 1 I =R P e v O R 1 3
PrEALH T KT LU UC KRR AE AL , e
HEFE S G HELARAL ] AT B8 55 2 Ak Jr 14 4
TNF {5 53 #% 1l NF-xB 15 538 B A 5%,

NF-kB p65/TNF-o {55 5 i % I b /& 5 2 UC
KM JAE LI I SR KBS NF-k B p65 7EA UC
i S O 2 A AR A AR A 0 R A 4 B 1
S A 7 B E B IR R IR A4 A B I DA T 0 =
T NF-kB p65 kR e 1 TNF-a BKIE
TNF—o & —Ffr A% 40 i ™ 2F 19 2 D Re A i Y 1
FE R AE BN R AR HE R T TNF - 38005 22 24 )50 3%
PR BB R NF-wB 38 B, £2 308 40 i 4316 | 4i i 3%
BE R 98 40 B DR - 1 3BT, iR 2 30, UC AR I
T TNF-a 8IE 5 B & THE, 1L-10 1 B 400 T
211 i R B A 240 43 0 30 a0 2 B A 20 A T
BB AE 7RI TNF—o 1977 A 76 36 8 00 52 40 Pl
PRI EH®, TNF-a 5 Caspase ti H45 & IE R &
I REL R -5 Y SRR RO s L R ERER Ui} N
M5 50 R A a1 A2 UC 1 kA & Jil, IW
Caspase—3 [R50 23 {2 i 585 P+ 1 3Rk | (2 ik
M T, FEUC B ke,

AR5 KB, X 45 24 2 43 AT db 7 25 4 sy
F %38 i+ NF—kB p65/TNF -« 15 5 i % & 17 J7
UC PEM . 7€ UC Zh¥ i B se g b R I, 7E i )5
21 d(425 14 d) XA 20 DAL 343 W] &
I (P<0.05) , - 5z 4 B 458 05 0ok 20 | 8 FEEA0E 03 0 20, R
200 0 2 10 B A /L W S RN U %) TNBS 5
1 UC KA P E , 68 5 5 R A0 i T8 4%
(7] EIF 368 o A 000 0L 3R A A DG A s & B UCHEE
RIZH TNF-o Fl IL-10 & 5 AH Fb I 5 % B4 i 25 Tt
L IL-10 B B B A% , 28 TNBS 3 W 36 97 5 K RO i
o TNF-a 1 IL-18 % & B A  TL-10 /K FFH 5, A
A FEIE T UC KB 48 PR 9 43 06, el 32 AL
TR IAE N, S 23R B2 M UC 19 B, H BB
A fig S2 8 5 8 7 NF—kB/TNF—o 15 53 #% 5f B AR 42

E DR 19 43 0%, D ML A 9 RE 2 17, 442 1 Bt R TR 7
IL-10 A 3RIK , (2 HF 26 B A A i ik 2R Y7 3R .

25 Ll 2RIy X TNBS 5 519 S 9
UC KEEAIRITIER, DA R i s R e £, Lk
ML 7T i 5 B Ik TNF—a  Caspase—-3 NF-kB p65 [
Feik B IR B 7, 3 1110 A 2 25 02 1k 2 IS 15
HEAHX,

[1] Z5et, FPRER, skBE b, JOAETEA G2 W 5 1R 7 /Y L
B VRS I R AT B )] IRIRZEAE, 2018, 33(11): 987-990.

[2] tk ok, JEEMS, 0K, . ARG Wk BB VS %

BYFIRE L2 EAE RO e R4, 2019, 34(9): 4155-
4160.

[3] LAMB C A, KENNEDY N A, RAINE T, et al. British Society
of Gastroenterology consensus guidelines on the management of
inflammatory bowel disease in adults[J]. Gut, 2019, 68(Suppl 3):
s1-s106.

=

KUCHARZIK T, ELLUL P, GREUTER T, et al. ECCO guide-
lines on the prevention, diagnosis, and management of infections
in inflammatory bowel disease[]]. Journal of Crohn’s & Colitis,
2021, 15(6): 879-913.

[5] NAKASE H, UCHINO M, SHINZAKI S, et al. Evidence-based
clinical practice guidelines for inflammatory bowel disease 2020[]].
Journal of Gastroenterology, 2021, 56(6): 489-526.

[6] 77 fd, sk ZF, CRWOE, F. BUBVESI 5 R A S R AR FE RS
R Z O R BREVIPFZ]. A2, 2020, 40(7): 461-
465.

[7] 224, M. 815 M4 i
A ML PR 5K - 0 T AR
21(9): 995-998.

[8] 1% k&, XU K, SRR, AF. B TTRRAT G R G XT A

B AN AN B R T R A T B RS )] SR R 2y

¥, 2019, 40(5): 334-339.

9 R TR e A 1T IR T 09 1 37 48
JESIHTIL. TP T AR, 2020,

[9

—

GROUP A C I W. Retrospective analysis of 515 cases of Crohn’s
disease hospitalization in China: Nationwide study from 1990 to
2003[J]. Journal of Gastroenterology and Hepatology, 2006, 21(6):
1009-1015.

[10] AMHHE, J 75 . MG - — il 23 B 45 & I8 5 S8 AE 1
W9 G F R (D). b G PRATESE, 2021, 34(5): 694-698.

[11] ZHANG B, XIE Z D, LI B. The clinicopathologic impacts and
prognostic significance of GLUT1 expression in patients with
lung cancer: A meta—analysis[J]. Gene, 2019, 689: 76-83.

[12] SEEE, ¥ A, RN, RS T X 57 P 45 I 4 B K

Bl TLR4/NF-«B {5 5 i i K Jy 18 78 BE 04 S e ()] 3R Th = 25 K



1802 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2023 55 43 &

S, 2022, 42(9): 1442-1450.

[13] 25, b 5, A, 2. 2 0o g B 45 4067 i
B R4k I 4 22 o). v v P BEAE S Ak 2R, 2019, 27 (@) 244
246.

[14] k4, 7 5, B, . BRI b 2R IR YT B
PEEE I 92 W17 AR USR], v e PR 2 A T AR 2R, 2017,
25(6): 401-405.

[15] XU, skifss, WUEAR, 5. BHah 1B B iR R B

Ll A2 S0 R(D). P S ZUE, 2021, 30(9): 1660-1663.

BhSCHE, 550 B, TR, M. R4 2 AR A 9L B IE IR 5

KA IY B AR 0T IR E A 57 T R A I /N B M S 0 B e IR A

AYSZ ], W R b R 2 R AR 2E 4, 2023, 43(3): 465-472.

[17] EnFEh, B Bk, 2 &, 5. A SRR Y xR BS54

5 AR PR, 2022, 44(3): 752-757.

IBA Y, SUGIMOTO Y, KAMEI C, et al. Possible role of mucosal

[16

—

[18

=

mast cells in the recovery process of colitis induced by dextran

sulfate sodium in rats[J]. International Tmmunopharmacology, 2003,

3(4): 485-491.

AHHE A, Btz PS5 1 48 b B2 25 T BUiG Y7 D e s (D). P R 21l

PRARER, 2021, 33(7): 1402-1405.

[20] 3k G, KRR, FE OB, G LU LUE N O AR SR
S I R ZYF(]]. s TP B 2R EAEAR, 2021, 44 (11): 1044-
1048.

21] & =, #aE%, 1 =, & HERRIR TG ML R 4 5[]
JEmEC EE 2, 2020, 39(1): 23-26.

[22] B B, FRRME, fhohae. B B UM AR S5k BRI A i M 4
W d 2 gl hiEm B2 2R, 2014, 29(1): 124-126.

(23] Bhiscit, DEMS, B X RO IR I 5t M4 4 BOR
Fede eI R[], A P B2, 2022, 17(8): 1110-1113.

[24] FfiScut, BPRMS, £ EAL 57 AR BORL R4 97 T 4 i A K
FL 45 9 %5 5 p—p38MAPK | CK2 3K (1 52 W [J]. i g Hh B2 4 s,
2018, 34(4): 136-137.

[25] X i, srfE, g9, % EEFE i TGF-BI/ERK12 fH
" L AT o S R g A P G ). R b B 2R A 4, 2021, 41
(8): 1154-1159.

[19

—

[26] TSOU L K, LARA-TEJERO M, ROSEFIGURA |, et al. Antibac-
terial flavonoids from medicinal plants covalently inactivate type
III protein secretion substrates|J]. Journal of the American Chemi-
cal Society, 2016, 138(7): 2209-2218.

[27] ¥ O, WFLE, WeITHE, A BEFR T kO AN S
fefszm )] 225 IR K, 2007, 23(6): 20-22.

[28] CHOI Y Y, KIM M H, CHO I H, et al. Inhibitory effect of Coptis

=

chinensis on inflammation in LPS —induced endotoxemia [J].

Journal of Ethnopharmacology, 2013, 149(2): 506-512.

[29] MRELZ, A4, Boifphl, &5, W HOT IV Em Ak gk
BRI 1 T B AL A 2 (D). vh B IG R 25 324 2% AR, 2019, 35(1):
48-51.

[30] LA, REEE, BLLE, . WS X85 PE 4 2 KR
Jo T8 6 55 B 9 S R[], R 2584, 2017, 40(1): 208-211.

[31] SHEN J, CHENG J Z, ZHU S G, et al. Regulating effect of
baicalin on IKK/IKB/NF-kB signaling pathway and apoptosis—
related proteins in rats with ulcerative colitis[J]. International
Immunopharmacology, 2019, 73: 193-200.

[32] WAL, 7 A, B P, AE. B RS R AN T NN R A
45 R BRI A BT SET]. T R 22 4, 2018, 33(12): 80-
86, 94.

[33] ok #, ARICEE, BODUNT, AF. DU b5 T 4 g8 Ok B
P58 PR A L SRR 35 RSP 1 2 T B 6k A AR D] R
[EZAE R, 2022, 42(12): 2994-2998.

[34] YAO D B, DONG M, DAI C L, et al. Inflammation and inflam-
matory cytokine contribute to the initiation and development of
ulcerative colitis and its associated cancer|J]. Inflammatory Bow-
el Diseases, 2019, 25(10): 1595-1602.

[35] LIU B H, PIAO X H, NIU W, et al. Kuijieyuan Decoction im-
proved intestinal barrier injury of ulcerative colitis by affecting
TLR4-dependent PI3K/AKT/NF-kB oxidative and inflammatory
signaling and gut microbiotalJ]. Frontiers in Pharmacology, 2020,
11: 1036.

[36] EOEEN, TR, THGE, 55, BUZ LSS R/ R I8 E
BB TNF-a B NF—kB P65 1Y 3¢ &[] w6 07 H AR B2 2
2016, 32(2): 112-115, 193.

[37] PEDERSEN J, COSKUN M, SOENDERGAARD C, et al. Inflam-
matory pathways of importance for management of inflammatory
bowel disease[J]. World Journal of Gastroenterology, 2014, 20(1):
64-71.

[38] & &, % I, XIBEH, . TNF-o IL-6 K IL-8 7E A6 2
J3E W5t 975 Y 25 i 9 R IV b i 3 3k R L) BRAR A B A
&, 2015, 15(14): 2641-2644.

[39] WANG S X, WANG J X, MA R, et al. IL-10 enhances T cell
survival and is associated with faster relapse in patients with
inactive ulcerative colitis[J]. Molecular Immunology, 2020, 121:
92-98.

[40] LEHLE A S, FARIN H F, MARQUARDT B, et al. Intestinal
inflammation and dysregulated immunity in patients with inher-
ited caspase —8 deficiency [J]. Gastroenterology, 2019, 156(1):
275-278.

[41] RUTKOWSKI D T, KAUFMAN R J. A trip to the ER: Coping
with stress[J]. Trends in Cell Biology, 2004, 14(1): 20-28.

(A% EH#Z)



