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Mechanism of Danggui Shaoyao powder regulating TLR4/MyD88/NF-«B

signaling pathway to reduce colonic injury in ulcerative colitis rats
Zhang Wenwei' ,Meng Fanjia',Yan Lili',Song Xiaoxue',Du Xiaowei’
(1. Experimental and Practical Training Center Heilongjiang University of Chinese Medicine ;
2. School of Pharmacy , Heilongjiang University of Chinese Medicine)
[ Abstract]Objective : To explore the effect of Danggui Shaoyao Powder(DGSYP) on the Toll-like receptor 4(TLR4)/Myeloid differen-
tiation factor 88 (MyD88)/Nuclear factor—-k B(NF—kB) signaling pathway in ulcerative colitis(UC) rats. Methods : Forty—eight male SD
rats were randomly divided into 6 groups: normal group, model group, DGSYP low—dose group (11.61 g/kg) , medium—dose group
(23.22 g/kg) , high—dose group(46.44 g/kg) and salazosulapyridine group (0.36 g/kg). There were 8 rats in each group. In addition to
the normal group, the rats in other groups were induced by 5% sodium trinitrobenzene sulfonate(TNBS) to establish a UC rat model. After

successful modeling, each drug treatment group continued to administer the intervention for 14 days. At the same time, the rats in the

normal group and the model group were given equal volume of nor-
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mal saline. The disease activity index (DAI) score was calculated.
hematoxylin—eosin (HE) staining was used to observe the histo-

pathological changes in the colon of rats. The levels of interleukin—

EEWB:ZAITEFTEAHTRAHAMT AR (45 : ZHY2023-
194) 6 (IL-6) , IL-1B, and tumor necrosis factor & (TNF-a) in colon
05 AR : htps://link .cnki.net/urlid/50.1046.R.20250527.1353.002 tissue were measured by enzyme-linked immunosorbent assay

(2025-05-28) (ELISA). Real-time fluorescence quantitative polymerase chain re-
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action(RT-qPCR) was used to detect the mRNA expression levels of TLR4, MyD88 and NF-kB p65 in colon tissues. The expression
levels of TLR4, MyD88 and NF—kB in colon tissues were detected by Western blot (WB). Results : Compared with the normal group,
the DAI score of the model group was increased, the colon was shortened, the histopathological changeswere obvious. The levels of in-
flammatory factors IL—6,IL-1B and TNF-a in colon tissue of model group were significantly increased (P<0.01) ,the mRNA and pro-
tein expressions of TLR4, MyD88 and NF-«kB p65 were also significantly increased (P<0.05, P<0.01). Compared with the model
group, the above disease-related conditions of rats in each treatment group of DGSYP were improved to varying degrees , DAI fraction
decreased significantly (P<0.05) , colon growth, no obvious edema or edema degree decreased, the histopathological changes of colon
were improved to varying degrees. The levels of inflammatory factors IL-6, IL-1f and TNF-a in colon tissues were significantly de-
creased (P<0.01) , and the mRNA and protein expressions of TLR4, MyD88 and NF-«B p635 were significantly decreased (P<0.05, P<
0.01). Conclusion : DGSYP can regulate the TLR4/MyD88/NF-«kB signaling pathway , thereby reducing the release of inflammatory fac-
tors, and then alleviating the degree of inflammatory damage in the colon of UC rats.

[Key words Julcerative colitis ; Danggui Shaoyao powder; eceptor 4/Myeloid differentiation factor 88/Nuclear factor—kB signaling path-

way ; sodium trinitrobenzene sulfonate
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i . L HIE Toll £ 32 1 4 (Toll-like receptor
4, TLR4)/&6 #£ 43 1k K T 88 (myeloid differentiation
factor 88, MyD88)/#% A ¥ — kB (nuclear factor— kB,
NF-kB) {5 53 H7E UC i 15 4 Ji i B
BB, UC 2R YT 25T o S- BBk b
B ISR e S e i 7 AT (X S 2 MG T AL
TRRAE AR AT RES | A ™ A BN, R, UC
PIBIAIFTE R . THEZGIRYT UC BRI
FLZ 0 BT B R 50 UC IR YT S B8 8
%o 24T 25 (Danggui Shaoyao powder, DGSYP)
VE Ry 22 ML 44 07 A8 i PR S B rh e 132 1oy T 22 g
TR RIATT , AR UCTR YT J7 1 BT AE (B H 4552
BRI

B2 S IA R AN T | L 4 M R A
FEPGAE UC EZWRAL” . DCSYP A7 Hi ATk 7%
AT AR 2 2, I PRIGYT UC PR o,
Aad HARAEHIPLE H RS WA . 25 BT
7N ZTTREEIR YT Z2 R S B, SR PIL A A
TARBE LRI KPR AL P T, Al i 5 TLR4/NF-
KB {5 53 A R AE T A R RS R AE

FHUSTe B, ARSI DGSYP AT 3 i i 4%
TLR4/MyD88/NF—kB {5 =i % , 5% UC 1) kA 5 &k
R B FEHRIT DGSYP X UCH K FIAT g,
Oy AT HR A T T UC BERE, B A R I R s
DGSYPiAYT UCH LIS JLml 5 S50k 4
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1.1 SEEAtAt

11 SERshd) 48 KBl SPF 44 SD Mt K R, 14 i &
(180 +20) g, B IRV R 25 Rz e i sh ) o i it 3h 4
PFATHIES SCXK (B )2023-001, K FL4r 28 17 % TR 21~
25 °C, AR BE 50%~60% , 3 12 h /12 h B I 1906 25 IR
W, B E IR ROK G EEAT 1 RE R SR . AR SEE Ty S A
o FROE VL B2 24 K 22 gl ) S A8 B B S At (b S
2024021311) .

112 FZY DGSYP(CHIT (AT NI G HA
RE) A2y M ¥ A v R E A — P 250 R ) (it
5+ 23120875, 23090288, 23120265 . 2308017 Ya . 231001Ch
23110628 ) H1 2 e VL B 24 R 2 R IR A B2 4o ol TE A, M
FUREILIE A F (sulfasalazine , SASP) (_F 515 K25\ A
FRAF] L 4145 :09230306)

113 FZERA R H2 44 (sodium trinitrobenzene
sulfonate, TNBS) ( R & CAEW ARG R A A L H T .
MB5523) ; I8 ¥R 5E K F o (tumor necrosis factor o, TNF-a) |
1 41 i 4 % (interleukin, IL) — 18 . 1L-6 [ 15 6 328 152 B 00 2
(enzyme-linked immunosorbent assay, ELISA) i 7 & (Andy
gene, It5 : AD202402) ; DNase (#it %5 : MPC2308027-6) ; Pro-
teinase K(#iL5 : MPC2308027-5) , ¥4Il [ # I FE 4k Ik A= W Bk
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A BR 7N 7] s MyD88 antibody (Bs—1047R) ; NF-kBp65 anti-
body(Bs—20355R) , #1114 H b U 18 2R 2B ) H AR B BR A F
1.1.4  FEALEE PCR MICROPLATE (4t 5 22 ARG A
FRZ\ 7], PC-384—-FS—-0040-BW ) ; HPLAS £ 41| % {05 B /%] 3C
ST R G (AR HL T AT BR 2 W) 5 Tanon—4600 %8 1% 5 46
(MR s DNM-9602 R Fr A (A6 525 B 5 Tanon EPS-300
LKA (TR ) 53000 8 fsEse 15 2 46 (92 Moticam) o
1.2 %k

12.1 2544 DGSYPHIMIH9 g A 48 g, )11 %5 24 ¢,
P15 24 g AR 12 g IR 12 g ZHA. 4% L BIFREL 3 0y 2541,
U 10 55K, BT L had U8 5 259 750 8 f5 LK, &
30 min. A 2 URUEIR , WA 1.16.2.32 ,4.64 g/mL N2, %}
NAG TR, 4 CIRFEURAT . S IRSCHRI 17— 18100 2 AT 24
A BB R S 4, 57 BT A L, SASP B B A AT Jin K il A%
0.036 g/mLiEH

122 MAEIEEST S HRSCHR[191FI EE UC KRR RY 3 hy
SR . 2% S e Z AT, S IREIE AN 1298 ecm &
25, T 5% TNBS (100 mg/kg) 2 BER , 48 ST 13 48] 57
1 min, $R5F 30~ 60° LA = 07, FRIBE 2 K SRR, P IE &
W, #E3dJE, BEYLAEIE 2 HORER, S s, DL b Bt
37 , TER AL

123 A 5%2 48 LR KL 6 4 : T % 4 (Nor-
mal) AL (Model) \DGSYP {41 (DGSYP-L) . 5l
ZH(DGSYP-M) i #H2H (DGSYP-H) F SASP £, 4540 8 H.,
LRI G 451697 A S R BRUR BT i R A5 LA g
(RE06.3), 425 EARICH 11.61.,23.22.,46.44 .0.36 g/ke.
12,1 WU S A 25, e AR 25 R 10 mL/kg AT 45 24,
Normal 5 Model 21 K FR 45T S5 R FR ) A BRER K , 445 14 d
1.2.4  FEACREE 2% B HZ4RRRIT , B4 I I D0, A= B
ERIK W RN BT AR A A B RO, BT R 2 B2 2 em B
Wy, — &5 2 MR PR R, BT -80 “CUKAR NARAF s 5 —
T3] 58 7 4% 22 T EE IR Z 4 H .

1.2.5 IR G sh 8 50T 47 (disease activity index, DAI) ¥4
Jrad R, A H AL SRR R— eIk, & 3% k(201
1 DAL HEN A 7374

1.2.6 S5 BURIIAARY U H I R a8 R
WIT RS Y B K BT G20 A3 DI RUE R 6 wm i
L e T 2R A5 Wk 2 K, BT 1 5 min, 7571
AR ZE - (hematoxylin—eosin, HE ) FE/E R Y (0, 28 £ A
BERG K U ORGE B AR B 4 P R X U AT A
1005 R ABE T, X 45 B 2L B4 AR A0 T ALER

1.2.7  ELISA Ka i AH OGS0 I+ &tk UG W 20 45 1k
DB IR, TS0 A BEER K, T 4 A% K 109% A1 503K
BFEBEATREE LN, 4 CHEE T, 3 000 r/min % 5L
10 min, I4E B3GR . TR K B ELISA 12050 & A4 /R BT
W KRR 4141 R R E T IL-6, IL-1B8 , TNF-« 4 55 1 R T

oallls

1.2.8  SFLHF 9% & R A W 5% 2 S (real-time fluores-
cence quantitative polymerase chain reaction, RT-qPCR) £
AR P mRNA KK REEHHLINA L mL trizol i
N, FEAr 519 WS 5 mine $% IR trizol B RNA 2 I £ 2
BB RNA G 5566 BE L RNA 7 260 nm F1 280 nm
P KA B9 G BE (absorbance , A){H , 715 RNA R . FI
2X universal SYBR Green Fast gPCR Mix i 7] & FF 2 PCR %
IO, SN 45 A £ 95 “CHIAEYE 3 min, I AR ;95 CAEMES s,
60 ‘CiE 30 s, M40 MEFR . LA B-actin fEN S, R i 2744
2000 H B mRNA AHXT R KKF S &1,

®1 Sl¥FE7I
514 (57 ~37) Ko
(bp)
TLR4 i CCAGGTGTGAAATTGAGACAATTG 191
T AAGCTGTCCAATATGGAAACCC
MyD8S 3% TCGACGCCTTCATCTGCTAC 177
T CCATGCGACGACACCTTTTC
NF-kB p65 I3 CAGATACCACTAAGACGCACCC 227

Fiif CTCCAGGTCTCGCTTCTTCACA

1.2.9 & I 9% BRI 32 (western blot, WB) 46 45 iz 2H 24
MREEEL SIS ST RN, A SRR, T
VKB IREE R 247 5 min, B FREREE.OILN .4 CF, LU
10 000 v/min % 3 2.0 10 min, $EHCL W, 32 F BCA I &
e F A HRE . 3T SDS-PAGE B HEL ¥k F A X H &
STt 4B B, 5% A Wik P 1 b o 5 —40 (TLR4
MyD88 NF-kB p65,1:1 000)7E 4 CHBE THE LK. —hL
(1:2000)37 °C'F 45 min, ECL IR &, 2R FH HL UK BE AL B A%
S M FR GEX AR 1 A A TR B TR, DA B-actin fEN S
A, I E I TLR4 . MyD88 . NF-«B p65 25 [ HH X %
13 %it®sk

iz JH SPSS 22.0 #R A4 B AT M AL BE . TR R e
R DAIE £ FRUEE (o £ 5) MTE LB, 2220 1) A o FH
BH 22 7 22 43 BT, HL 100 9 19 L 55 SR FH LSD—1 325, K 30 7K o=
0.05.

2 & B

2.1 BUXEARRE LEHKEEMNFDAIESZER
A IS VERE T, Normal 20 K BUA R B4 LT, 52
AHLE , Model 2H R BUA R RAE7 d A 14 AWl B I, E R/ 5
TR X (1,=7.877.6.706, 3 P<0.01) . 3GI7HrBL, DGSYP %%
F4E2H (DGSYP-L 4 . DGSYP-M 2 .DGSYP-H 40 ) K FliA i
AT Model A, ) 2 AR E R LT, ZF A5
7 Y (7 d:1,=2.564, P<0.05;1,=3.675.4.235, 1 P<0.01; 14 d:
t,=2.244 2.384,1] P<0.05;,=3.203,P<0.01) . U322,
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*2 BAAREKRENELR(x+s,n=8,9)
2151 0d 7d 14 d

Normal £H 193.08 £ 13.26 24578 +8.92  275.12+7.80
Model £H 178.88 + 17.09  169.80 + 19.63"  218.30 + 17.27°
DGSYP-L4  181.94+7.55 19478 £9.44>  230.06 = 3.89"
DGSYP-M4]  184.62+5.56  211.32+15.90° 253.42 +28.05"
DGSYP-H# 19038+ 11.17 221.70 = 19.11°  263.68 + 26.56"
SASP#H 188.86 = 17.51 208.74 = 17.57° 246.12 + 15.62"
F{g 0.887 13.199 5.786

P{a 0.505 <0.001 0.001

¥ :a, 5 Normal 41 L4, P<0.01; b, 55 Model 41 tL %2, P<0.05; ¢, 5
Model 41 FL#5 , P<0.01

FH%E T Normal 40 , Model 20 < B H B0 A8 i1 &, 2 5067
FENEVEHE R , JE DAL PE 43 BB [F] 328 25 F+ 5 o 11 DGSYP 4% ¥4
J7 25 Model HAHLE , 5 18 15 21— 8 BB B B 038 IRYT 14 d,
DGSYP 169741 (DGSYP-L41 . DGSYP-M £ .DGSYP-H 41 )
B DAL o> B %, 22 558 Ge it 22 3 L (4,=2.013.1.987 .
2.059, 31 P<0.05) . X DGSYP A UC K EEA B IFHIIG
ST, W3R 3,

x3 LHHAKXABRDAIES (x+5,n=8,%)

2H 3] 7d 14d
Normal 24 - -
Model £H 3.38+2.64 2.94+236
DGSYP-L#H 254+123 0.82 £0.16"
DGSYP-M 21 278 +0.84 0.80 +0.52°
DGSYP-H 4 236 +0.48 0.72 +0.54"
SASP#H 242+1.76 0.34 + 0.48"
FAi 0.344 4.176
PAH 0.845 0.013

T ra, 5 Model 4H FL#5, P<0.05

22 BMKRAZEMKEAEMNLER

5 Normal ZLAH £t , Model 21 K B85 1+ 5 OH 32 45 0 (1=
5.323,P<0.01) , ZHLUK MG+ 53 W b, 9o A 35 7 i B 14
J& BB SIS A SAE N B T . DGSYP AR T A
(DGSYP-L#H .DGSYP-M 41 .DGSYP-H #H ) 5 Model ZHAH L.,
28 M K JE K (1,=3.561, P<0.01;1,=2.424, P<0.05;1,=3.571,
P<0.01) , HEEAAS L BH fob 7K o sl A5 1 ik %

23 BAMKALEMMBHRELEAN

SN ER , Normal 20 K 45 1A BhIBOIRES RAF, B
AN HES 25545 )7, HARIE A FT UL 1A, Model 44 K FL 4%
TR 2 B SUKIIRES , 255 MR AR , RENSTE M &
FBANIMAE FE M, FA A R AN, pesh, B 4
L HES) i RL TG B, M e vl o, 3583 A M R A B L AR 4
JHL B30 R 9/, AL v W DR T A, LU A
UL 1B, 5 Model A LL , & 45 25 40 L ik B AR 445 AR TR
TR EE 0, RN 7K T A 48 200 B 1A S0 0, AR 2 B S
W% BHMAT 7 M. A Ll DGSYP-H 241 i e o W
2, UWLIE 1E, DGSYP-M 41 Fll SASP Lk 2, UL & 1D 1F,
DGSYP-LATHCR AR, WA 1C,

24 ZKAIL-6.IL-1p F= TNF-a K -F#m) 25 %

5 Normal 4 HL#5¢ , TNBS W & 715 1L-6 . 1L-1B J TNF-«
17K (1,=34.446 .54.158..22.851, ¥ P<0.01) . AH%¢ T Model
20, DGSYP #3497 20 (DGSYP-L#H . DGSYP-M 44 .DGSYP-H
) KB R AE B K7 X W] R R (TL-6: ¢,=14.469
20.349.26.606, ¥ P<0.01; IL~1B:1,=20.206 . 31.793 ., 8.548,
17 P<0.01; TNF-a:,=6.136.1.521.9.271,3 P<0.01) , W £
BEIRYT T RIRIT IR SRORE R N AR B T AR, 2 54




— 1068 —

BERERKFZR 2025 £5 50 £5 8 #5 (Journal of Chongging Medical University 2025.Vol.50 No.8 )

Gt rE . Wak4.

F4 SRAREHARKMEERTFKTE (x+5,n=8)

21 IL-1B(ng/L)  TL-6(ng/L) TNF-a(ng/L)
Normal £ 30.19 + 0.49 61.32+2.85 60.68 + 5.28
Model £ 49.03+0.69" 113.66+2.39"  129.16 +5.10°
DGSYP-LZH 4124+0.64"  9579+1.85" 111.13+5.08
DGSYP-M 41 36.85 + 0.63" 83.86 + 2.67" 99.58 + 3.68"
DGSYP-H 41 32.72+0.77" 7479 £2.66" 67.67 £5.92"
SASPZH 3546 +0.66"  79.91+£2.05"  98.87x5.11"
F1H 639.196 328.267 157.924
P <0.001 <0.001 <0.001

¥ :a, 55 Normal 41 L #2, P<0.013b, 5 Model 41 HL 42, P<0.01

2.5 ALK AL TLR4 MyD88 NF-«kB p65 mRNA %
kg thm st R

5 Normal 41 A [t , Model 41 K B 45 1% 41 24 7 TLR4 .
MyD88 . NF-k B p65 1) mRNA ik & 8] & [ Jt (1,=4.325,
P<0.01; 1,=2.091 ., 2.857, ¥J P<0.05) . DGSYP % 4 J7 41
(DGSYP-L4H .DGSYP-M 41 .DGSYP-H £1) 5 Model ZH# 1L,
mRNA 335 5 52 W] 5 0% F [ #4345 (TLR4 mRNA :¢,=2.817,
P<0.05;1,=4.116.7.456, #4 P<0.01; MyD88 mRNA :1,=2.111 .,
2.127.2.363, ¥ P<0.05; NF-«Bp65 mRNA :£,=2.726 . 2.832,
¥ P<0.0551,=3.053, P<0.01) . &5 B, DGSYP 0 fig f& i
1B Ik TLR4 . MyD88 .NF-«B p65 ) mRNA 323k & ¥ FIA 7
TR, WAz S.

R®5 BEARLEHALH TLR4 MyD88. NF—«B p65 mRNA FRiX

(x +£5,n=8)

2H 5 TLR4 MyD88 NF-kB p65
Normal £ 0.76 +0.18 0.91 +0.10 0.93 +0.09
Model £H 1.09 +0.03" 1.20 +0.33" 1.93 +0.85"
DGSYP-L41 0.98 + 0.09° 0.91 £ 0.08° 0.98 + 0.09°
DGSYP-M 4 0.94 + 0.08" 0.89 +0.13° 0.95 + 0.06°
DGSYP-H #1 0.88 + 0.06" 0.87 +0.07° 0.84 +0.21¢
SASP# 0.94 + 0.04" 0.88 £ 0.19° 0.94 + 0.04¢
F1Y 15.031 4.472 7.759
P <0.001 0.004 <0.001

¥ :a, 5 Normal 4H FL %% , P<0.05;b, 5 Normal 4H FL%8 , P<0.01;¢, 5
Model ZH 4%, P<0.05;d, 5 Model 20 558, P<0.01

2.6 B KK LML TLRA MyD88 NF-kBp65 % & % ik
oG A 25 R

5 Normal 41 A [t , Model 41 K B 45 1% 41 24 ) TLR4 .
MyD88 . NF-«B p65 4 25 [ 3% 35 7K - W] b 4% 5 (£,=73.183,
18.181.76.963,3 P<0.01) . KULDGSYP #3477 41 (DGSYP-
L4 .DGSYP-M 41 .DGSYP-H41) , 14 T Model ZH I 1
1K UK 7 B B IR (TLR4: 1,=12.893 . 11.721,27.025, ¥ P<
0.01;MyD88:1,=4.425.12.783.17.729, 34 P<0.01; NF-kBp65 :
1,=17.240.,11.349.32.419,34 P<0.01) . XLLLEHREH] DGSYP
A A% U1 52 A7 250 30 a8 5 IR S R TLR4 1 a3 J 2 3k, X

MyD88 . NF—«kB p65 £ 4 14 35 115 & 240 i 4 1 , AT s 2> R
E T AR B, R ERRYTRCR . k6, 1F 2,

*6 HBEAAREHHARS TLR4 MyD88 . NF-kB p65 & H KA

(x £s,n=8)

2H 51 TLR4 MyD88 NF-kBp65
Normal £ 0.36 = 0.01 0.67 = 0.02 0.72 +0.01
Model £ 0.88 = 0.01° 1.00 = 0.02° 1.15£0.01°
DGSYP-L41 0.79 +0.01" 0.93 +0.02" 1.01£0.01°
DGSYP-M 41 0.72 +0.02" 0.83 £0.01" 0.94 +0.03
DGSYP-H 4] 0.66 +0.01" 0.72 +0.02 0.82 +0.02"
SASPZH 0.70 +0.01" 0.78 £ 0.02 0.86 +0.02"
FAH 734.929 137.139 238.010
PE <0.001 <0.001 <0.001

T :a, 5 Normal 4 FL 452, P<0.01 ;b, 55 Model 41 FL 82, P<0.01
TLRS . e i S - ) | ),
NF-«B p65 e aiD SS G0 S e 65 kDa
MyDgg e WS am—- w— - - 3 Da

Bactin  A————— -
A.B C B -E-F Bk

7 A, Normal 44 ; B, Model 41 ; C, DGSYP-L 4H ; D, DGSYP-M 4 ;
E,DGSYP-H 4 ;F,SASP 4
2 RAARLEHHALRTLRA. MyD88 . NF—kB p65 & H &Kik

3 3 it

TNBS 55 K B UC BRI AL BRRAE 2 B 1, 5
N0 45 I RAR LR = L BEASFe 2 0 Tt
5 1k 45 i 96 1y LR IR DL R s BAS A . AR 5 ik
FHAZ T I AT M, e R SR W], R L B
SRR TS A AR X 5 A UC B WG
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