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Research status of traditional Chinese medicine regulating Th17/Treg balance in the treatment of
rheumatoid arthritis

WANG Jinfeng', HUANG Hailiang®, LIU Jie', WANG Feng', LIU Xiaoqing', MA Tengmao' (1. Dept. of
Medicine, Shandong College of Traditional Chinese Medicine, Shandong Yantai 264199, China;2. College of
Rehabilitation Medicine, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

ABSTRACT Rheumatoid arthritis (RA) is a refractory autoimmune disease that can cause symmetrical polyarticular disease. The
key mechanism of its occurrence and development is the dysequilibrium of helper T cell 17 (Th17)/regulatory T cell (Treg)
balance. Therefore, reconstructing Th17/Treg balance may be a new strategy for the treatment of RA. Traditional Chinese medicine
has significant advantages in the treatment of RA such as integrity, multi-target, multi-link and multi-path. This paper summarizes
the basic and clinical studies on the regulation of Th17/Treg balance in the treatment of RA by traditional Chinese medicine in the
past five years, and finds that the active components/sites of traditional Chinese medicine such as flavonoids, alkaloids and terpenes
have unique advantages in the regulation of Th17/Treg balance. The traditional Chinese medicine compound formula interferes with
Th17/Treg balance by exerting the effects of dispelling wind, dehumidifying, removing blood stasis, unblocking collaterals,
relieving pain, dispersing cold and strengthening health. The effect of external treatment of traditional Chinese medicine is obvious
and can be used as a clinical adjuvant therapy for RA; related mechanisms of action include regulating the production of
inflammatory factors, regulating the expression of transcription factors and interfering with the activation of signaling pathways.
However, the existing research has the shortcomings of insufficient mechanism research, few clinical research, limited external
treatment research of traditional Chinese medicine, and lack of combination therapy research, which need to be improved by follow-
up research.
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ERNYE T 40 17 (helper T cell 17, Th17) FRETTPET
2 (regulatory T cell, Treg)J& CD4 T 41 ffd i WA~ B
BRI B B PR 1 R A 55 5 5 i
[N il PSR O R R L E A (N S R 5
BUAA G g2 A7, (EL P — ELBEF T, D0 P 52 35 RA AR
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Iy A&, AR BRI Z L 5 20T RS
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IR RASRIES %
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CD4'T 4 Jifg 75 TL-6 D3 [F] 4% e & 5 Ak 2B < [A 7 B (trans-
forming growth factor-B, TGF-B) FIAE T, HlPLA5 5 %
5 Bk SE0E R F- 3 (signal transduction and activator of
transcription 3, STAT3) 1G4k , 175 5775 5% Al 7 4 /P iR AH ¢
PNAZ 3Z 1A yt (retinoid-related orphan nuclear receptor yt,
RORyt) %3k , fli 4 #E CD4'T 41153464 Th17; RORyt &
Th17 (e S R, % Th17 (oA R IL-17 (197 A
HAEEEMT, W40 Th7 o] 438 IL-21, )5 % vl i
it [ 43 W 7 S [A) TGF- B LA 7% STAT3, M ifi b i
RORyt (3R 3k , i — 52 HE Th17 458 ; Ib A1, TL-23 g
W% STAT3, 25 Th17 (HFELIG AL FI DI RE4ERE" Lk
Th17 A[43 A IL-17 \TL-21  IL-22 25 ZFp 4l A 14 5 4%
i 52 NE RGP E AE B S PR 0 & AR ThT
A A R LI 1,

IL-23 IL-21
W

i Thi7 IL-21
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FHF , #1134 Smad 4K 11 2/3 FIl STAT5 {51k , 15 5 Foxp3 %
ik #H AN Treg”. Foxp3 J2& Treg 1Y 44 S K
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1L-23 . 28 4~ 17 Bk 175 3l BE (disease activity score in 28
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mRNA %3k

it CIAREIRRL 0 IAK-STAT3 (5 5 0%  IB1E Thi7/Treg St 1A Treg I [28]
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L T8 S R SR PR A e SR R R A R S
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F N R ALK WK Th17/Treg SEA4, ILAb , 4 XUIH %
M IGE I 25 R 25T AR L AT 45 Th7/Treg
A, e 5% RA T Th17/Treg - 84 4 HH 9 2%
BRI 2,
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AR
TEEE  SENR {EALH ek
TR CIARRUNR  HDHIIL-6 NP IL-I7A T, fERIL-10 5k [36]

BB CIABRUN P A% TNF- o IL-6 R IL-17A K, FH 8 IL-10 K, T IERE R [37)
RORyt B fk STAT3 3% 0 Th17 23k

THE AABRRL  FER LT HOBURIIL-17A INF-o JL-6 K, TH Treg AIAIIL-L0,  [38]
TGE-B, kT

WEREST CABEUNR  BEICTNF-oy THE AR EH G OM-CSF L6, IL-17 IL2L 1L [39]
23K FHRIL-10,1L-2, TGF-B KT, 178 Foxp3 mRNA %5, T

RORyt mRNA %k

MR CIABELRE P RORyt mRNA K, FF 7 Foxpd mRNA KF, 411F ThiT/Treg  [40]
K

FRIT CIARELREL THThI7, bR Treg [41]

THEHA CABEAR  BIRILITAT RS I 10K ORI Th 7R i Teg iR (42)
3.2.2 ImIRHBFFY  ITE 2741 s R A4 BT B
U A CYIE I AT AR RS 15 b 2y
A, AR | LRI RN 2 AL I R AR 5T
TN IZITERA A2 2T B R R FE I P RA
I RAE AR, AR AL A T 5 IL-17 7K OF, B A IL-
10 . TGF-B 7K, I Foxp3 W& b Foxp3 & 131K, il
il Th17 734k , 14 5% Treg 1% P , 1M 4 5 Th17/Treg V-
Ao TR R B U TR A IR 4 iR 2l
2R, B a5 R ZE AR T T IR IRIA YT RA AL
ST, AR AL 5 9 40 D 15 5 e S ] A
F .STAT3 .miR-326 %3k, I Foxp3 mRNA ik,
IL-17 mRNA kA7 K",

China Pharmacy 2023 Vol. 34 No. 6 - 765 -



25 LTIk W Th17/Treg Y- vh 25 52 J7 i DR LA
FERL BN AR GBS 1R PE BRIESE R, 5 RA
KRR I FE T RRAILEI AR AT . SRR Y R 2y
O 2 — il ot A AR, AT IR R, B 2
ST Z RN 7R T T RA Y Th17/Treg - 7 1 4
R
3.3 HZIMNE
3.3.1 EERSY AW EARRILAER S TR RS
45 B N MRS IR 5 AN T AA SRR B 22 )5 2
BROER L h, L2518 d, 85 R WoR %3k T ke KR
Th17/Treg MR MHRRAR"™ . FHET Hh SE-F e R MLE /)N
E T WUBE A I 28540 TR AL, S8 NG IR 1
RASGTT o 20T BAT R NG GE A HON 2 28, S (5
KWK, 2L 4 J8) {23 CIA B K B Th17/Treg 2% i
WV, D LG 1 RAE AN IR, AR E & 4 T
AARERIK FUE = BLU TR 9 K B A KB A, S [R) i
KN THEF Z M 2-50-N(6) - 3R IR, A3 d T 1
o TR T T NN v N AL BV & U N &5 S
RN SR A R RIE , LB 4 Th17/Treg -
M, 2 AMA R RA H Th17/Treg ~F- i i 42 1 F %) 5
REFIE L2 3,
x3 HZgHME T RA B Thl7/Treg EE AR E R E

RHAF 2R
sk ThW4 [EALH ok
TN AABREREL  FRIEIL17 L6 KF HEIL-10K T [45]
THEEEME CIABRAR R TNF-ol I L6, IL-17 KF, FHE IL-10, TGR-B K [46]

F, L Foxp3 ik, FIHRORyt S
TABEMEAES AABTAR FRIE TNF-o L6, IL- 1B FIL-TA KT FH A TGE-B, 1 [47)
IL-10KF, Treg 8%, Thi 730

3.3.2 ImIRWISE PR if SRR FE IR FBH A RA R ¥
52 8], 7E 5 BTG S L, DLBCERRIB 25 (R )
BOy FRWE REAC AR FLE B T ORME A
11 XA iy JEEBH G OB = HLAE AL, 6~8 h N8 25,
BRI IRIT 2 S5 R o BT EOE BRI A I
WRIATT 7 SR A6 5 TGE RA HRE A I RAE IR S AR AE
HAEFBLH N JHANE ML Th17 A IL-17 2K, i
Treg LU FTIL-10 7K, 24 1E Th17/Treg i .

Zi TR, T2 ANA LLANEOR A T S R L
B3 AR PR R SRR T R AR AT RA Y
Th17/Treg V-1 , R B ., ATAE Rl R YA YT RA H 5 B
FE.

4 g

RA J& H & “EHIE”  JEJ i | 2 v S 2 pE S
Z—, HIRHLZ A JE bR 55 S Je 4™, AR 2
5N A, Th17/Treg KA /& RA A= & i i) i EAIL T
PR - O TRYT RA B R 28 4 il i Xl
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54 [ N A 245 Th17/Treg “FH#1IG YT RA B SERE FIIG
IRWFFEHAT S 5 AN -
4.1 HZGiATE Thl17/Treg FEIEITT RAKER S
2RSS | AR BRI R 2 A5 A AU R AR
2 Th17/Treg -4 J7 1 EAT MRF L 3 vh 25 2 75 mldd i
RAERENRBRIE A Gl A | kI L OOE PR E STk
15 Th17/Treg V-4 ; th 25 SMA R i, AT/E 0 RA Y
i ARZH BhY 7 1%
4.2  HZ5iE$E Thl17/Treg T HI1E B HLH
4.2.1 PR F e AR R B IL-17A
TNF-«, IL-6 5 F & Kl IL-10 , TGF-B % . —J7[fl,
IL-6 .\ TGF-B Al J&3 {5 5% il g% L2 i T 4l o34k ; 55
—J5 i, IL-17A . TNF-a, IL-6 . IL-10 . TGF-B >4 Th17 Fl
Treg I {05 BT 7= AE I AR PR, AT A2 R R
4.2.2 PSRN FRIE AHCHSAE T T RORyt M
Foxp3, — /3 4 Th17 ., Treg 40 ia il H5 SR s 4 7,
HERE Th17 F Treg 434k
423 THUE S WG Thi7 fl Treg s bAKSE L Fh
Tl (0 H TR0 M JAK-STAT3/5 38 #%
4.3 HZGiE$E Thl17/Treg FEIR T RAMRFEMAZ
4.3.1 MR ABEHEA AT L2 RBR T 54
P T R S O NS SR NE Pt T R 575 2 1
B E I UE S 25 5 AT 4% Th17/Treg V- 9 4E H 0
FLABLEI AU . JeAh, hei BT ir & i £, fh
1000 = S S S T 05 W 2 A P e . 2 s e a1 =
5 AT OGRS
4.3.2 KRB B AR KRB 435, HAEA
/N BB ST e RS RSS2 A R4, 48
N2 TR ST IE AL F IRt B L i AR A TG R %
o B R TR TR B IESS A& RA B L)L K
ARy BT 256 7 I S B A B 46 18 2 L I IR
AL R
433 HIMNAITEAR B RR G A R
AR LI ST A A S D, EWLRIH S8 AN TR
Ao BEEAKRFEA BERHA SRR AR R Pk g,
FE& 25 I SEEREF 2545 25— IR B AE TR 2541
16 RAJT T EAT T RA 4 & 23 () R i 5%
434 BULECEIRITIFE RABMEATE A B Fre
W, B —IRYTMELAAE S , 5 IR = A rh R A
DB IR YT Al A EE | SR YT RA RY HE 2 U
EF VL, S ST N N G yA T AL T REATLX R
55, DR B BIECAIAIT &
25 b, P 2G4 Th1T/Treg V1A YT RA IIBTSEA TF
BRAMERER , A I I xt vh 25 P4 48 H i 2 T

thEZG B 2023445 34 545 6 1)



WEE , MR ABI & 257500 2, RO PR v vt =
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