« 8548 « PED 2026F 11 5 H£57% $ 218 Chinese Traditional and Herbal Drugs 2026 November Vol. 57 No. 21

BiREE 7R GPR171 B FIZIAEI B E CD4' T Mpafh A mm SR

Fhoest ! HaEE, RFEY, BFT, X, SR O ZEs, £ B
l. M HEAREFEESGZR, 17 A 210023
2. MR PR REE —IRKESB, 117 Ml 210023

 OE: B WIEESEZN ISR (ulcerative colitis, UC) HIMGITVER, I HE Rl ¥ G & AE Bt
%4 171 (G protein-coupled receptor 171, GPR171) A7 Z CD4* T 4ifiThfe, MMRE GRS FiE EY
AR (WT) C57BL/6 /N, SR BHERRERSY (dextran sulfate sodium, DSS) S UC /MRAEA, WEMIEA.
R S BAREEBE. F. FAE (071, 1.42. 2.84 g/lkg) HANEIPHIBE (100 mg/kg) 4, BT FIRIESITEEL (disease activity
index, DAD. & KE . HLRE AP S A . @ — Pl o TrH s RS %7 2 BEE M5 GPRI71 &
HIE SR 1. RIRNRIFHUE], R GPRI7I ERkr (GPRIZIT) /ANR AR5 WT /AN, Al W EENAH 55
REEG (1.42 ghke) H, X —BCRGL, HREHG. MARMERETRE . REMERELEGEAE CD4* T 4
R S AR T s S . £55R  7E WT /AN, BIREEZTHUE /N B DAL PR PRI (P<<0.01. 0.001), Z57KE
i (P<0.05. 0.001), HLUREBITE, HMmdIH e KA T E R SEA T-o (tumor necrosis factor-a, TNF-a)~ 14
Mif~&-6 Cinterleukin-6, IL-6)+ IL-1f8+ IL-174 ] mRNA Fik/KFE2E Tl (P<0.05. 0.01), FLRRH T IL-10 IFRIEKTE
# i (P<0.0D). 2 TXERRERE. HEIF%0 5 GPRI71 BEEEMS. 5 WT BRIH S, GPRI7IHRIA
AN BRSPS A R, S 4L 4 CDAY T AR IE M IL-17A FikK P8R (P<0.001). £ GPRI7TI/NEH, &
RE & TG, DNRIHENAERR R, 45HKEE . DAL W SHYHM L B2 0%, 45 H IL-17A*CD4' T 4
MR LG DLFEAS, IL-10* CD4* T 4HM Eb iR Wiy, B R $e45 5 WT SRS &AM L2 5 HA S8 L (P<0.00D),
RPBWEZEGN GPRIZTIT/NRIGEITEAB R ENT. it BRI EGN UC KETEA TR A EE R GPRITL,
HETI30E] CD4* T 0 AIIE RAEThRERAL (LLFRAR IL-17A P24 RNREE), KR il i, W 28 535 i .
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Gegen Qinlian Decoction alleviates ulcerative colitis by regulating intestinal
lamina propria CD4" T cells via GPR171 pathway
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Abstract: Objective To investigate the therapeutic effect of Gegen Qinlian Decoction (% AR 25i%%, GQD) on ulcerative colitis (UC)
and elucidate whether it exerts immunomodulatory effects by targeting G protein-coupled receptor 171 (GPR171) to regulate the
function of CD4* T cells in the intestinal lamina propria. Methods A UC mouse model was established in wild-type (WT) C57BL/6
mice using dextran sulfate sodium (DSS). The mice were divided into control group, model group, GQD low-, medium- and high-dose

(0.71, 1.42, 2.84 g/kg) groups and mesalazine (100 mg/kg) group. The therapeutic efficacy was evaluated by disease activity index
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(DAI), colon length and histopathological score. Molecular docking was performed to predict the binding affinity of the main active
components of GQD to GPR171. To further explore the molecular mechanism, GPR171 knockout (GPRI717") mice and WT mice of
the same background were used. They were divided into model group and GQD (1.42 g/kg) group. General condition, pathological
injury, expressions of related inflammatory factors, immune cell infiltration, as well as differentiation and cytokine secretion profiles
of CD4" T cell subsets in the intestinal lamina propria were compared and analyzed. Results In WT mice, GQD significantly
decreased DAI score (P <0.01, 0.001), increased colon length (P < 0.05, 0.001), and alleviated histopathological damage. Meanwhile,
the mRNA expression levels of pro-inflammatory factors tumor necrosis factor-o (TNF-a), interleukin-6 (IL-6), IL-1p and IL-174 in
colon tissue were significantly down-regulated (P < 0.05, 0.01), while the expression of anti-inflammatory factor /L-10 was
significantly up-regulated (P < 0.01). Molecular docking suggested that components such as puerarin and liquiritin exhibited high
affinity for GPR171. Compared with WT model mice, GPRI717~ model mice showed more severe intestinal pathological damage,
with significantly increased CD4* T cell infiltration and IL-17A expression in colon tissue (P < 0.001). In GPRI717" mice, after GQD
intervention, there were no significant improvements in relative initial body weight, colon length, DAI score compared with model
group. The proportion of IL-17A* CD4" T cells in colon tissue did not decrease, and the proportion of IL-10* CD4" T cells did not
increase. Moreover, the above indicators were significantly different from those in the WT GQD group (P < 0.001), indicating that the
therapeutic effect of GQD was largely abolished in GPRI717~ mice. Conclusion The therapeutic effect of GQD on UC may be
achieved by targeting GPR171, thereby inhibiting the pro-inflammatory functional polarization of CD4* T cells (characterized by
reduced IL-17A production), restoring intestinal immune homeostasis, and alleviating inflammation and mucosal damage.
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TS % (ulcerative colitis, UC) &—Ff
WA, USERRESRE N ERENE, 2
HEEEME . RIS ST DU B8 1 Ry e P ARE M
J9i (inflammatory bowel disease, IBD), PLEJ. I8
75 RIS ZIm R R, HARREK.
HGE BEK . ARy rill, UC AL 3Ry
TERI G R0 R R VAR, e BL T
2 ORI DR R AR H R
L R R BAE R 23, G EAMEZMAE (G
protein-coupled receptors, GPCRs) 1 4l g 3 i #i%
KSR F R, I RPAE LAY 2 2 55K s
BT O IR A T R I AR, (RN 22 b g
AN A AR, 45 CD4' T 4. CD8*
T 4. B AH05E, & HATZ5700T K ) B 2 g,
HrhkfE GPCR Huiiln G HEAMEZA 171 (G
protein-coupled receptor 171, GPR171) Z51E# i %
PERLH AR FE 32 3056 . IR AT /L 2
UESE GPR171 GESSINHEIHBIYE T 400 17 (T helper
17 cell, Th17) 70k, VAHEI7E %5, IREEHTE R
fiE, 2IRYT UC B FESE il

UC fEFREEJE “ AR “IMY5” SETmE, fiAife
Kz, 5. BEDRREA KB, WREES
H (HIERY: “RFEW, HEGE, BRTZ, FZE
ANtk BIRERHEG ELZ”, HER, 85, 318
B, KHEHARM, 2RTHRRNG AT . 2T

FOUEBH AR i @5 T 41 shaE s UC
/INER G 28 RED-101, ST O I [E A 2 CD4T T 41
[ B AR G e L AR 56 4 B, H GPR171 /E R+
T HREBAESE A, 1E UC FIVE R UTE FRANR
o NHAEREED 2 5@ GPRI71 KIEIRTT
YEF, AWF7CESEE C57BL/6 AR (WT) /MR
HROF R e S D E s 28GRI E . fEik
Ferli b, 325K GPRI71 £ (GPRI717)
NS WT /NRIFRE 73 LRI SEES, it 7 SR kAt
24N (dextran sulfate sodium, DSS) %5 /N UC #5
BIIFE T RAREIEG TP, N R mER &
WS &7 A GPR171 S HIGIT RN, MM
FREAERH T E A Z CD4T T i 4 FHLH]

1 #xt

1.1 =)

SPF 2l CSTBL/6 /MR 36 R, 6~8 [k,
RJfiE (20+2) g; SPF 2% WT Fl GPRI717 T
C57BL/6 /MRS 12 R, 7 B, RfiE (20+2) g,
B a B AR R AR A E], AT
YFA[ES SCXK (47 2019-0002, SCXK (') 2024-
0007 , Bh¥) i &= A #% IE 5 20190002040299 .
20251217Abzz06000000078 . FT 3 sh¥ ¥ 7% T 5
HHBE 2 K% SPF e ahysicse o, PREEIR FE 25
16 (22+2) C, MXHREYERFE (45+5) %, EN
HIIEAZ B % 12 he ARSI TT AT HUH R 2 K5 SE
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i) I/ (g L A A 1 A
202410A094. 202601A034.
1.2 Zh5%

BREEZHER 158, E%9g. HiE9g.
KU 6 g Ak, Kb ATk, W E EE =
IVEZ M A RA R, #5558 2412008C.
2412001C. 2411001C. 2412003C. ¥ LA P2 )y
RIURLYR &) J5 I Z& 187K 73 A Ed AT B 0.075+ 0.150.
0.300 g/mL [FVREE, KA HPLC JZEA I 5 R %%
DR HERR. ANBER. RITCRE R EEE. BiR
F AR E 258 5.00 16.19. 0.07. 28.33. 48.00
mg/mL.
1.3 Zam5is

EWhi % A (5-amino salicylic acid, 5-
ASA, #it'5 120032A) M H/EE Dr. Falk Pharma
GmbH A #]; DSS (HH*4r¥ B 36 000~50 000,
fIt'5 G1124001644A) 11 H 3 E MP Biomedicals 2>
A); HAREAL (hematoxylin-eosin, HE) Jefiiff
(#t5 914N033. 2230628002). AB-PAS 4t (it
5 20210830) M HIL R EERH AR AR ; CD4
ifk (GKL.5, #it'5 L0924) b [ 35 H & e & iAW
HARAR A B8 S (myeloperoxidase,
MPO) Pk (iS5 00157865) My FIL = 1 A4+
REBRAF; F4/80 Pk (HL5 00113483) T H
DR AEMBI AR A CD4 hitk (it
B433864). H4iMIS%-170 Cinterleukin-170, IL-
17A) Pk (iS5 B458532). v TH & (interferon-
v, IFEN-y) Fifk (Jit'5 B458767). HIERIEIA F-a
( tumor necrosis factor-o., TNF-a) ik (#t 5
B453677) . IL-10 $ifk (L5 B450451) W H
Biolegend (db50) AMEHEARA A,
14 {425

HM 340E 242 21 9] Fy HL (3£ [ Epredia A 7] ;s
Axio Vert Al BIEIE 5 RME (EE ZEISS A
A WXS0-+AYE 4 B5 0L LightCycler96 A7t
€ & PCR 1 ([ Thermo Fisher Scientific 22 5] );
BD LSRFortessa 7! i =0 40 A 4 ( 3£ BD
Biosciences 2 ) Do
2 7k
2.1 BIREZBEZF UC MRABUERR
2.1.1 . EBS5RY 21 FENEREE,
KBNS 7355 36 H SPF 2% CSTBL/6 itk /N
BT T RRAE . B KR AR S E B . E

(= s

2 (0.71.1.42.2.84 g/kg!''D 20 F11 5-ASA (100 mg/kg)
4, B 6 R, BaRAs, e RiEsL7dH
A 2% DSS K15 S UC 18, sl G,
B2 ig MINZ5%) (10 mL/kg), X HEZHATAR AR
A ig AR AR, 1 d, EEAH T d.
2.1.2 RFERE (D) — R RIS SR
(disease activity index, DAD &5 E; (2) 45
MW 2 2305 B2
2.2 BIREZEATM UC MRS
221 . ERSSY K 12 X SPF RENE
GPRI7I7 /AN 12 KA 5t SPF ZHENE WT /MR
281 UG RIERRTES, 43 Al BE AL A3 s T 2H R AR
K (142 ghkg) H, Bl WT BRI, WT 4524
. GPRI7I7#RIL . GPRI7I745254H. . BT /M
7 d AR 2% DSS %A S UC #iAL, i
BN, i ig MIRZ5Y) (10 mL/kg), ARAY
Hig FARFRRI 2K, 1 d, EBEAZ T ds
222 fEIEENE (D) —BHER R (2)
S H SRS, (3) SmAFREMB RN T
mRNA KiE; (4) GEEHLULFEN; (5 Hitgl
PRSI 7 [ 45 )2 CD4* T 4 R
2.3 HUH

KRG, BEEAEEIK 12 h, DR ip 3%/K
ELELZ AR (5 mL/kg), FMEMFI % R3E. 8
MR BAEE. AR, gt
B, EORA B SRR R RIS B s, 130k
BN EY), BUKH 1~2 cm 45 %4HHR, BT 4%%
5 R [ E
24 INR—RRIER. DAL RERBKENE

B HAds /N RARBT R ( fAS6 I il S AE
5, DAMIX WIAG R R B A DAT YR504 UC @ EFE
FERI B RS IEZ 2550 . DAI YE e ILEE 1.

SO SR e = 24 A R /6 R

#1 DAIFSHRE
Table 1 DALI scoring criteria

W EEEBETRE o /% KEHIR K
0 0<x<l IEH o
1 1<x<5 — —
2 5<x<10 FAH [KERES
3 10<x<15 — —
4 x=15 s PRI HIR Ifi {5

DAI= (K& T M+ KA TER -+ RAEE LD /3.
DAI = (body weight loss rate + stool consistency + fecal occult
blood)/3.
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2.5 HE 71 AB-PAS & R ALRIBF TN
T 4%% R R E M Im AR, A
B V) JEKIRGEAT HE. AB-PAS #¢f, T
s T MR AN RS SR A2 . AR
PE LU B VP AREN 130 (38 2), XL/
gt S e O AT EALVE A
%2 ALRESHES TR

Table 2 Histopathological scoring criteria

2.6 RT-PCR ¥MZERA4A LR B R EFE R
s eH 2R, $ BREGH S Ui B2 HUS. RNA
H4 K cDNA, #4T qRT-PCR 7. 5I¥F51) W&
3, ¥ GAPDH {FANZ N, KA 2728EHHEH
32 IR AR R A =
2.7 RBENKNLERALEL CD4. MPO. F4/80 Y
Fik
Hil 2 JEERN 5 um IS AH AT, ZHt
Fr ik Ak Tris-EDTA HifEE 5, H 3%id %

[

RAFRE AT Fa s iR VFa
& ¥ ¥ 0 AR NI E A, H 5%A4 i HE B
ﬁ—g %E?E i&;g:ﬁ%? J— ; (bovine serum albumin, BSA) T =g 3] 60 min,
i3 = K Ny Jo - N o < N A
it W9, 4 CHEELA: AERWAEE-20
B OFBE SRR R 3 PBST j5¥k, Zimi¥H —9i, DAB BOMIFIAREE
=3 SIHF5
Table 3 Primer sequences
R HIESIT S (5°-3) TFHESI T (5°-30)
GAPDH GGTTGTCTCCTGCGACTTCA TGGTCCAGGGTTTCTTACTCC
TNF-o. CAGGCGGTGCCTATGTCTC CGATCACCCCGAAGTTCAGTAG
IL-174 TCAGCGTGTCCAAACACTGAG CGCCAAGGGAGTTAAAGACTT
Rorc CGCGGAGCAGACACACTTA CCCTGGACCTCTGTTTTGGC
IFN-y ATGAACGCTACACACTGCATC CCATCCTTTTGCCAGTTCCTC
Thx21 AGCAAGGACGGCGAATGTT GTGGACATATAAGCGGTTCCC
IL-15 GCAACTGTTCCTGAACTCAACT ATCTTTTGGGGTCCGTCAACT
IL-6 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC
IL-10 AGCCTTATCGGAAATGATCCAGT GGCCTTGTAGACACCTTGGT

Rore-4E AR IANILZ AR C; Thx21-T-box ¥4t HF 21.
Rorc-RAR-related orphan receptor C; Thx21-T-box transcription factor 21.

Po)g, BTILRERME FUEFmE.
2.8 ARG NAESBE CD4™ T HAEEF 57
LK

WA E G 2400, I 1 mL %40 4 ik
2% M (fluorescence-activated cell sorting buffer,
FACS buffer) j&EVE4IME, 4 “C. 1800 r/min B> 10
min, 725 FIER . IIANZOE R A PAR L P I R B
K%, 4 CHEOELIFE 30 min S5, I 1 mL FACS
buffer V& 2J 2% 1k 444, 4 °C. 1800 t/min 250> 8 min,
THVEERARPUA . IMNAHABEE, 4 CHEAR 30 min,
U, BOIRSCEANNE, AT R AR T e,
4 CHEEHFE 30min 5, I 1 mLFACS buffer &
Sk getn, EDIUE. TN 1%%2 K HEE 300 uL
FROIRAT, [ E AR, A3 A I AR B I, b
Rl i 2 1 4 R0 B IR T R IE KT
29 HFXIIESLE

AR AR A B =30%. 25251 =018, M

TCMSP % %% % ( https://www.tcmsp-e.com ) Fll
SwissTargetPrediction ¥4 Chttp://www.swisstarget
prediction.ch) FRBIREFEZ T ER . HE. &
B HE 4 BRGA R 5 HE RN R, S
G OCERIRTE R IR AR B L B DBER, H
H RITEWAER 5 A RS AT TR
UniProt Chttps://www.uniprot.org) 1 3kH GPR171
(014626) Hi4EH, M PubChem ¥ & h FREUE R
F.OHEEHE . MEE . HEE. ITEWAEER
(Compound CID 735’4 5281807, 2353. 64982,
503737, 5280378) M. 3 lfl ] CB-Dock2.
Protein Plus 3 i 47 73 % 2 A A 1 & M 1 48T
W, K4 R R A PyMOL A1 Discovery Studio
Visualizer 47 A] #LALI-161,
210 ZitFESH

K- H IBM SPSS Statistics 31.0 24 F1 GraphPad
Prism 10.1.2 ff xS 46 2o 47 Ab B, 45 2R DA
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X +sKn. ZHIERHBEZET %5 (One-way
ANOVA) thE:, a1k B Gt a2 E U, 12/
LSD-¢ fax 3 it 47 2 HE Lh 4L

3 #R

3.1 BRZBEZTFM UC MERHBEERR

3.1 BAREEZX UC /N IB O X
AN RAEHIRES BRI, RN RE, BEOLE, K
IR, S ERORR, BN EASMHEAE, K
IR, R I IR M b, 45T 2 2 2 T P (P<<0.001,
% 4), DAL PP ETHE (P<0.001), K
i (P<0.05), fEMRIMAFSHE; SEAALE,

*4 BRZEAX UC PRIFFRE. DALFSFMEHEKE

BN R UL DU BN R RE R s, AR
K (P<0.05. 0.001), DAI $F4) FE% (P<<0.01.
0.001), £l (P<0.05. 0.001).

3.1.2 BRZEZN UC /RS I 4UR AR
R HE etasi i) (B 1-A. ©) &R, XHIRAZ,
JE b 7 e, BRE HEREST, R LR 28 20 iRl
g AL R bR, R
RGN, G E 0 WK E R MIRIE, Bt
s, HEFVE A REF R (P<0.001). &47)
/N R 45 s BE R BB AR R 2 35 AN RV RE i o
Ho, BARZEH R/ R0 e 58 2

Y520 (X +s,n=6)

Table 4 Effect of Gegen Qinlian Decoction on body weight, DAI score and colon length of UC mice (X + s, n=6)

2153 7/ (g kg™ R /g DAI 45 K E /em
payiict — 27.584+1.55 0.00£0.00 7.0040.34
Y — 18.48+0.95%# 9.00+2.65"# 5.51+0.40%
5-ASA 0.10 22.06+2.04* 3.6740.58"" 6.994+0.67
RS ER 0.71 22.65+1.78" 4.67+0.58* 7.08+1.04*

1.42 23.9242.18"" 4.00+0.82"* 7.9940.52"**
2.84 23.534+3.12" 3.5040.58""" 8.104+0.47"

LxTHA e P<0.05 #P<0.001; SEBRAHE: "P<0.05 “P<0.01 "P<0.001.
#P<0.05 P <0.001 vs control group; “P<0.05 “"P<0.01 *"P<0.001 vs model group.

HYUF T 53

SR M 5-ASA 071 142 2.84
FRAER (gkg™)

: A #7100 pm
XD 142 gkg! BIREIED 2.84 g kg

D

30

S AR AR

X AT 5ASA 071 142 2.84
HIRAER (g ke ")

A-HE J¢f5 (X100); B-AB-PAS 8 (X100); C-ZEFHLURIEITESr (n=3); D-ZiHRRAIEE (n=4); SxHRZALLE: #P<0.001;

SRR "P<0.05 ™P<0.01 **P<0.001.

A-HE staining (x 100); B-AB-PAS staining (x 100); C-histopathological score of colon tissue (n = 3); D-goblet cell count in colon (n = 4); **P < 0.001 vs

control group; "P<0.05 "P<0.01 P <0.001 vs model group.

E1 BREZEZHN UC /MREMEARRBEE LN

Fig. 1 Effect of Gegen Qinlian Decoction on pathological changes of colon tissue in UC mice
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FRIR I A IR, ERRE SR e %; el
NS M E R, BREHES BN, K40
RIS E D i RN R 25 M 10 Ay DX k3
ORI IR, (HEART A8 IR T hfl &4 5-ASA
H/NR B G IREE, B e, AR T
WIS EREFIEL, 5EREEG R w4
Y, IR TERESEG A EH. DL RR,
BRI 7% DSS 7531 UC /N R 45 i B s 45
ARVEARMEEEAER, Kb, mREH
Rtk

AB-PAS 4Ltz i (& 1-B. D) R, XE4
SRR TR, MR HES % BB ]
DL B 45 7 P B A2 400, MR B 2 > (P<
0.001), JEAZEYE, AB-PAS FAVEX (0 ikk, HLk
P SR A RR A RREERIE SR,

B

/NEER, (=7.4 keal-mol™")

5-ASA ARG MEE A (P<0.01), FHEBEFE
BRI, BRSELT. EREARARECE
BEWI (P<0.05. 0.01), RADSRZEHAEBEE
UC /NRES R B IE BRIR, IR B4 405
32 SFAIEER

VAL B AR A1 OB MRS 5 GPR171
WM AR, AT 0 FRHEEAL . 52T TCMSP
Kl PR AT 5 SR /AT U, i B AR 2% S
K% B HEAT 43 T4, Ay R B AR (AR ER
FITERRTE ) B GRS, HiE CNBERD M
HE CHETD FREMEIL A0, 53T XA L
B2, 5 PP B RE R & T GPR171 45 &
A48, H4E G582 T—7 keal/mol (1 kcal/mol=4.184
kl/mol), M ERE 5 HHH LG IKT-10
kcal/mol, E7~5 GPR171 BRI SHEST.

)

RN N LN

b 3

WA (-9.5 keal-mol™)

HT=TEER (-8.8 keal-mol ™)

B2 BERTEZXBEERSS GPRI7T1 WO FIHEREE

Fig.2 Schematic diagram of molecular docking between key active ingredients of Gegen Qinlian Decoction and GPR171

##—2P i Protein Plus THIMN &5 VG4 114855
HriE7~, GPR171 £ HRMAFIEZ MELEM LA IX
o BT 5 RN TR 32 B o U B 0 ) A K
142 Pocket-0 1, FEJZIXIHATHEZ GPR171 456
BCAR I AZ O i AL, B RS HEE R T
Pocket-0 #F, HFBI 45 0IB0L M IFRRE LS & T
1 ANMSTITEPE 148 Pocket-4, SEHLH MR XL I
R AE, RABRRESHEFTRELS
Pocket-0 F Pocket-4 H A~ [R] 3 iR 5% 22 (1) B[R] 4
H, 5 GPRI71 B NE MR E MG .

MG FAEEAE 8, B i it s 3 v
itk )15 GPRI71 454, 5 Rl ¥ mT i AL A
B, EEMRON (B 3) BoR, #o BRI
ghor HAEE(EH. W TYR246 Al CYS165 4%

N GPRI71 524K CEAR /&M 5 1E
. BARE/BAISE/NEERH ) SLEAE AL
A, Hith TYR246.TYR295 F1 LYS267 2 5 GPR171
5. BETmEsEE s, b, 5 MRS
BVEEAE S BAKIER & n AHRAER &2 A5 50
5 GPRI71 fasg4ie, R — 28 me &5
PEo FREEM 2 R N/Nr5 GPRI71 AR
gh AR L GPR171 8B HE S2m UC 424t 1
H SRR

33 BiREE AN DSS S8 GPRIZITINEHI
A

33.1 HIRE&EHX DSS i SH GPRI7TIT/NR—
DL R SRS AT AR SR SE, EIERIRES
T, GPRI7I7/NRE WT /NRAHLE, HFiEH R
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T [ van der Waals = Pi-Cation
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B mm Conventional Hydrogen Bond [ Alkyl
N mm Unfavorable Donor-Donor [ Pi-Alkyl
“On @
<o @ &
e - 2 e "
B AR o 5 Ley VAL
- - A91 —d Ala AT3
. @ i sa S ’
5 @ T
o @ 374 O
g, R 5 [1van der Waals [ Pi-Anion
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Fig.3 Molecular docking conformations (surface and 2D interaction diagrams)
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A bR B R R f 32 B G % 4 MR 1) E A5 A0 2 AT
PIARMEZ R R E 27U, W5k 5 s, 4 DSS %%
IS, GPRI717 R L /N BRI AR S W UA 4 Jofi = A
S RE S AT WT #E424H (P<<0.05. 0.001),
DAI ¥ B E T WT A4 (P<0.01), £
GPRI171 BRI SIIE UC FIRIEREL. /£ WT
ANERHT, B AR T TR 8 2 G AR IR 1
JREMZ K E (P<0.001), K DAL ¥F45.

MALE GPRI7I7 /NS, GPRI7TI7HRZEHMH L
WIENRE GPRIZITHFIAM LY LR #EE, H
5 WT BB EZHAMEAAERHEESR (P<
0.001), ¥/~ GPR171 W RER B R EE 7 KIEIRTT
VB B ST TR A

3.3.2 HEEHN DSS %S 1 GPRI7TI /NS5
o 200 B 22 O (g2 WKl 4 B, GPRI7TT
TR ZH R BE VP40 i 35 5 T WT AR ZH.(P<<0.01),
E ARG o 25 B sl LR b E A, 3R
I GPR171 IRk SR IR T 45 g 286 B 1) 98 JE 53473 55 97
HARL  WT B RS EH AR B E KT WT

BRI (P<0.001), $R/NBEIREIEDReH %M
WT BN 145 i SUR B B% . GPRI7TIT &
MR 25T % 4 R B V7 L GPRI17 17 BB A B
TFE (P<<0.05), EMEEET WT BIRSEiHA
(P<0.001), XWFE GPRI7IT/NRH, BIREED
16 53 06 o B () 4 FH B S ik 55

3.3.3 HREEZN DSS S GPRI7I/INR4
W AR AR FRIE I Wk 6 s, 5
WT BB LU, GPRI7 17 BRI /N R 45 i 2H 4 IL-
174 P H AN T Rore WIRIEKT5E3E i
(P<<0.05. 0.001), FRHMH GPRI171 FERIELIa] i fE
UC /NI Th17 B e Bio £E WT R/
BB EHEBENH T TNF-o IL-18+ IL-6 A2 %
A3k, N Th17 i@ #&t% 0 K+ (JL-17A4~ Rorc)
S BhtE T 4000 1 2 (Type 1 T helper cell, Thl)

TP SN T Thx2] HIRIE, R LR T IL-
10 FRIE (P<0.01), RIAEIREEZ RN @A
#i13 BEVE ALY Thl A Th17 %2 Ri% R mib & A
o 5 WT EMREEZBHILE, GPRI7TI EIR%E

&S5 BIRZEAX DSS FEFH GPRIZTITNBHEMAIRERE. DAITSMEBHKENFIE (X+s,n=6)
Table 5 Effect of Gegen Qinlian Decoction on relative initial body weight, DAI score and colon length of DSS-induced
GPR1717" mice (X +s,n=6)

ZH ) /(g kg™ ABR WG AT B Y% DAIF4Y gl /em
WTHLA — 91.09+2.62 2.06+0.44 6.431+0.49
GPRI1717 171 — 82.93+3.24004 2.89+0.3442 5.52+0.444
WTE RS % 1.42 103.48 +1.75004 1.44+0.40 8.03+0.31424
GPRI7IEIREED 1.42 82.24 13 49%** 2.50+0.55*** 5.93+0.59%**

5 WT BERALEL: 4P<0.05 24P<0.01 444P<0.001; 5 WT HR¥EHALILE: *P<0.05 **P<0.01 ***P<0.001, & 6. 7 [,
AP<0.05 24P<0.01 228P<0.001 vs WT model group; *P < 0.05 **P<0.01 ***P<0.001 vs WT Gegen Qinlian Decoction group, same as
tables 6, 7.
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5 GPRIZTITHRMLE: ©P<0.05 °°P<0.01; 5 WT FiR&EHAELLE: ***P<0.001, 5 [[.

A-HE staining (x 100); B-AB-PAS staining (x 100); C-histopathological score of colon tissue (n = 6); 4P < 0.05 24P <0.01 444P<0.001 vs WT
model group; °P <0.05 ©°P<0.01 vs GPRI717~ model group;***P < 0.001 vs WT Gegen Qinlian Decoction group, same as fig. 5.

4 BIRZIEZY DSS EFH GPRI7ITNR LA ALRIEF ST
Fig. 4 Effect of Gegen Qinlian Decoction on colonic histopathological changes in DSS-induced GPR1717~ mice
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T 6 BIREEZX DSS IESH GPRI7ZIINREEFA LR M MIE FRIENEM (X+s,n=6)

Table 6 Effect of Gegen Qinlian Decoction on expressions of in inflammatory cytokines in colon of DSS-induced GPR1717~

mice (X*+s,n=06)

- _ HERAEXR RIS &

45 RN gke™) TNF-a I1L-174 Rore IFN-y
WTH R — 1.64+0.75 2.5340.79 2.32+0.68 1.88+0.39
GPRI1717 1% — 4.52+2.76 4.87+1.07004 49641812 2.354+0.77
WTE RS % 1.42 1.0440.32 1.06+0.412 1.02+£0.23 1.00+0.31
GPRI7I EIRE &R 1.42 3.39+2.29 4.70£0.80*** 4.54+1.97** 2.36+1.00*

H = _ JE R R IA &

4L AR/ ke™) Thx21 1L-18 1L-6 1L-10
WTHH — 2.39+0.73 2.1340.80 2.88+0.98 0.98+0.34
GPRI717/ 11 — 2.63+0.76 3.25+0.86 3.20%1.00 0.82+0.19
WTERA % 1.42 1.06+0.402 1.03%+0.30 1.05+0.3424 1.59+0.2424
GPRI71I7 BIR%ED 1.42 2.26+0.72** 2.96+1.05*%* 2.744+0.84* 0.79+0.27***

BN RE AL PR R T (IL-18. IL-6) K
Th17 i@ AHSEE T (IL-174« Rore) K35 5.3 T+
5 (P<<0.05. 0.01. 0.001), WIPL#ET IL-10 IR
KK R E B R(P<0.001), #2 R BARE E 7% UC
INREEITVER, 4alext Th17 5 Thl GEfif

GPRI1717 1R
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Fig.5 Effect of Gegen Qinlian Decoction on expression levels of CD4, MPO and F4/80 in colonic epithelial cells of DSS-
induced GPR1717" mice (x 100; X +s,n=26)
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W 20 B bR 547D [P FRAA 7K 134 2 35 3 (P<<0.001),
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iEG HEAE CD4T T Ui Ih e AL FI 52,
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Fig. 6 Effect of Gegen Qinlian Decoction on differentiation of CD4" T cell subsets in intestinal lamina propria of DSS-
induced GPR1717 mice
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*7 BIRFEAN DSS FFH GPRIZTINEHEBRE CD4* T LR F 2 EIRM (X5, n=6)
Table 7 Effect of Gegen Qinlian Decoction on secretion of CD4™ T cytokines in intestinal lamina propria of DSS-induced
GPRI717" mice (X +s,n=06)

5 7l &/ i B Eb 51/%

- (g'kg™) TNF-o CD4* IL-17A* CD4* IFN-y* CD4* IL-10" CD4"*
WTH R — 8.76+1.05 6.33+0.92 5.14+0.88 1.82+0.41
GPRI1717 1% — 11.95+1.3744 9.41 125008 7.62+1.06242 0.95+0.282
WTE RS % 1.42 423409124 2.68+0.742004 2.87+0.6504 3.95+0.6922

GPRI7I" EIREED 1.42 11.0241.56***

8.97H1.31***

7.18 £0.97*** 1.08 £0.32***

ST ¥ IL-10 ) CD4* T #H i be ) 525 Tt
(P<<0.01), KEABMREIED AL A ZEMH CD4' T
S M 2 2 1 Th17 WAL 04k, FHAR T2 DR .
GPRI7I7 M4 TNF-of CD4" T 4ifg. IL-17A"
CD4" T 4Hfid }2 IFN-y* CD4" T ZHJfa ) 45l % WT 4
BUNREZ TS (P<0.01. 0.001), $EnfE &M
CD4" T 4/ M358, K GPR171 SR
DSS i SEE G K . GPRI7I R %% 7 4 40
IR ¥ FBE P LE 3 5 GPRI717H A4 2 R G i 22
X, FH GPRI71 &&= R% %7 % KA Z
CD4" T 20 B {2 2 RES a1 Bt RS FE AR 104y
TR
4 g

UC 1EN—FE 1. BRI, HK
WHLHI R A, Sife. . IHEwaE & R R
MR BRI, Horh il G a0
Z L IRAE18201, GPCRs 1 A 2R3 R 4 H K
WK, s 5ERSRETENEE, —H

GPCR B G321 T 0D RE ) GBSy 1, el e
fE CD4" T LR 734k IR AN D RE R
5 EEAEH 531 1 IBD &4 CD4* T 41l il GPR65
FiE W B, @i R NUAK2 (23R Thi
Th17 4HM7r 0 K RAE R BiP2; GPR15 WUAE N
P T 40 (regulatory T cell, Treg) MIHESZAA, i
¥ Treg 4UMUAE UC B3 4N AL i AE 9ERE BB A7
(2257 3R05, FFSEBEARU R A OGS, RN
WAEIRITRE A2, A, #i4> GPCRs 7E 2 M4 i
RIS, Wiy AT GPR35 @M K
PRERYERE b e B B D e Al iz il B AR A, LR AT
INJE] DSS 753 (45 B 2 24, GPR4 3l I M2 Bt 1L
B8R 2 (lysyl oxidase like protein 2, LOXL2)

I3 B2 A1 i o = 8 A S % HE R GPR68 N
I PAER I, IS i 2 RERS). Horf, GPR171 A
AR A S R HT 2% GPCR A FITE E 1R 97 HE

R AR 22 A 3 R B R v ) SR A
R, HOPFMME BN 2. GPR171 Reigilid
Gi/o BEK, JFEAEBI/N T HECIAR MS15203 14554
A5 T80 IR NN b DR AR 2 ik
BigLEN ¢ S £ WOiE B L Bk o 1 sl A
MS0015203 LEFEPERFHAHE, 25 14 5 & 5 A i
55 B A5 MR BigLEN W15 5 iz £ 8
HRARB, B AR R R G0 A S BT I —lERE
0 T 40 M A I SR PR A e B, W 3
HER 40 73k C-C & Friafb R 5 Botk 2 et 5 #8
JOES, PR AT IO T GPR171 vl i 4111
NEWiBR 4558 H 5 (fatty acid binding protein 5,
FABP5) /3] Th17 #7046 K i AR Rk iz
JTE JET, R HAE N IBD 167 HTHE AT 7
FARFIEG RN RIS KIiw TS . Figk
Mz i 4277, X UC SR EA e fEH . B
RN, 207 ML SRy (AEAR
. ONBERL. RS HABR. SrE. Y
¥ T8 R TR DR 47 i 5 15 e 4 %2 EL AR 4301, H
AT, HRIT UC [ fLI AT 72 2 S b T X% NOD #
ARV A5 HIEAH S 3 (NOD-like receptor
pyrin domain containing 3, NLRP3). 1§55 k%
KNG R 3 (signal transducer and activator of
transcription 3, STAT3) /# [ -1-«B (nuclear factor-
kB, NF-«kB) & #AEH %, LAVKE Th17/Treg
SPAFRTA0); BlE ] yOT17 ZHRTE A IE B iE %
V5 RRDY; IR B I R ROE 5 A S DL
T8 PR DIREMA. SR, %07 & Sl Rr € GPCR 2
.l GPRIT7 D) 2 i B I e e A (JC 2 CD4
T 408> ATRIERITIER], sk = BHEAES.
K FRRETHE A Z CD4T T 40/, RiTE
MR % 72 7518 GPR171 4% s J& i s UG
J7 UC. 45 B W], GPR171 S HHR N T DSS %
FHINR UC RAERDY, FERHWT S R % &7 6T
R, $27m GPRIT1 %I RIEEPUR MR ARY AR
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R T4 . GPRI71 KB L S84 2R
o CD4" T iR R & hn, Him 7 IL-17A
TNF-o 55 AR 2 A0 B IR 7 Al i Ak 3 o, [RIE
AR R E T IL-10 R S N, #H R
GPR171 7£ UC 4 B F2 HH AT | CD4™ T 40 )42
RIYJGE, MIMYERFIZIE R fadS. £ WT BIEU/N R
o, EIREEG R A SOE R T R G R AR
A, RYUNEEG CDAT T MU . 12 4 4
Bl FRETH AR FRE L. SR E
GPRI7TI /N, BRZIEG TLIEAMIE CD4T T 4
FR S5 S SRS . Rk, SRS E @
#H GPR171 5 5@, WHiEmEHE CD4* T 4

MRS N, BEMAEHE CD4™ T 40 A SRS
[FIHTR T REFE AL o

AWFAAPPUESE T GPR171 & EAR %157 i %
A JE CD4™ T 20 Th e ) S i, (HATIAAAE
—ERIRYE. GPR171 {8 GPCR FKIRM A, BRI
I B IR FF (cyclic adenosine monophosphate,
cAMP) /ZE ¥ A (protein kinase A, PKA). 7
AEBEWLEE 3-3l (phosphatidylinositol 3-kinase,
PI3K) /& ¥ B (protein kinase B, Akt) #2234
JRiEE % (mitogen-activated protein kinase,
MAPK) %548 #Um 3% CD4™ T 4704k, SRS
T 2 A5 8 I WO B X £ R Y R R AR
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EE, BT AR AN AT AT 2 2 Mk 3k
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