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Mechanism for the therapeutic effect of Tripterygium
wilfordii Hook. f. preparations on IgA nephropathy

ZHAO Juanyong, LIU Hong

(Department of Nephrology, Second Xiangya Hospital, Central South University; Key Laboratory of Kidney
Disease and Blood Purification of Hunan Province, Changsha 410011, China)

ABSTRACT Tripterygium wilfordii Hook. f. is a traditional Chinese herbal medicine. The bioactive
compounds from Tripterygium wilfordii Hook. f have unique immunosuppressive and anti-
inflammatory effects, and can exert their pharmacological effects through multi-target and
multi-channel. Tripterygium wilfordii Hook. f. preparations have been used in IgA
nephropathy (IgAN) for many years and are well accepted for good curative effects.
However, the underlying mechanisms are still unclear. It is valuable to summarize the
current progress in clinical application of Tripterygium wilfordii Hook. f. preparations in

IgAN and other kidney diseases. We discussed the component characteristics, efficacies in

1775 B #A(Date of reception): 2021-06-29

% —1E& (First author): %7k, Email: m18340805683@163.com, ORCID: 0000-0002-7596-9356

1B151E3& (Corresponding author): X|iT, Email: liuh0618@163.com, ORCID: 0000-0001-6358-7898

E £ T H (Foundation item): [H%5 [ /AR5 42(82070737, 81770714); M4+ = 254 MR BHITT A0 00T 1 (2021040); Hh BRI 2
PEUE 22 B olh 25 Bl & R A4 “PRO-TE” 3 4x (KYS2021-03-02-7), This work was supported by the National Natural Science Foundation
(82070737, 81770714), the Key Scientific Research Projects of Hunan Administration of Traditional Chinese Medicine (2021040), and the “PRO<
Run” Fund of the Nephrology Group of Chinese Medical Doctor Association Evidence-Based Medicine Committee (KYS2021-03-02-7), China.

©Journal of Central South University (Medical Science). All rights reserved.



574

PR AR (BE2EI ), 2022, 47(5)  http:/xbyxb.csu.edu.cn

reducing urinary protein levels and protecting renal function, as well as the side effects. As

for the mechanisms, we should focus on all links of IgAN pathogenesis, including reducing

the production of pathogenic IgA, decreasing renal inflammation and fibrosis, and

protecting podocytes. As a representative drugs with clear efficacy and potential toxicity,

Tripterygium wilfordii Hook. f. preparations need more in-depth basic and clinical research

to improve their efficacy and safety.
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IgA "B 3% (IgA nephropathy, IgAN)J2& 4= 5Ll
P R i UL D A M /N R L ST B A
i FAE AR B TS R TP R RN 40%~50%!",
IgAN 1Y 3 2205 FRAFAEJZ ' /IR 2R I IX IgA DA BE &
A i 1 R AR e 22 0 Ol R SR LAEE T sl R
MR W, FEECNEARRTEEZ M E AR s
FK i, AT R 2 O . IgAN By & b i s 1
B, A — AT RERY AR AL 2 EfTE
FUL: SEEREREIL IgAl B AR BRSBTS
W IgAL I H BHUE, S8 IERREE G YIiREE
INERF DX, WS AMARIARRE R, 77 A RE R
I AR B0 B G R R R TG A, S B /NS ]
T EFAEAL TN /NERBEAL . X TgAN i e = 5 S
AR IR YT i, U T i XU ¢ e 1) IgAN i
T, IRITEORM RSB L . HET, G %
F B TR S Y SRR AR, A I A
555K 2 1 B 17 ) 25 (angiotensin converting enzyme
inhibitor, ACED/IfL 4 % 5K R 11 &2 & B W7 25
(angiotensin II type 1 receptor blocker, ARB)ZAT Ifl &
B, WREAK; @I, . B8, BN
S5 13 T 2K B SO D R A T SR B O B B
RO A e i 2 . fym R, DL ACUIRR Bk
WA —ERIE, EAFES,

HAEEDTR, &5 AHE(Tripterygium wilfordii
Hook. f). B W WL 3 [Tripterygium hypoglaucum
(Levl) Hutch.] F1 7= At 75 28 W (Tripterygium regelii
Sprague et Takeda)3 ¥, 34 TR WHIX, TRAHEE
L4y R HG o S 24 A {9 12 ) T AL T A% 52 = 2
2000 A2 4ER H T2 R AR R S SR TR A
R W5, BRARH 24 45 AR DA sk S A ) v 2 A
BT 2R ARGy, EE R RS 2.
=W AR AR, HhEABT R, &
LT R A G2 Sy FETEERY, BA
Rk 11 v I 71 11 1 s O (03 E IS B e 7Y £
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R DR U BB, A AR A 1Y 9 2 A
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oA TR AR, R R A R R At S 0 )
25 HUXGR 25 Wy sl A= Wy 50 2 05 50, R B e R
RAEHEZR . P RBERERIERT . —IHA 20
A H I BEHLX IS, L1 872 B S HEH L)
Bl R 2 e 1 AR AR R I T R e A Rz
AR B, AR A B A O, LB i
B BRI S AN B RO AR A5 2 B 24 5 K &2 IE
o BRI EaUB AN, APk
B WAMELLR ] BRI RN, R — R
AR TR IEIEAE B9 2548 . R UL ER o 2 T &
HAZTrHRA R AL T . KRR BANE
9. BUWIIERER BACG MR AT 25745
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A2 IR A TR 25 B AR AR LAY 8w
W, FEEGEM R AT R . R AMLRE,
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TR R BT A e E IR TR AR T R KR ST 2
SR AR, 5 FLR ] TR 45 TgAN
TE A 25 BB /INER W 48, I URIE S T 28 TR U
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AR, AT EEARZW A EEE N R W T RGE, BATH A RO M A
PN ZIRT IgAN PR FILE], 2 10T T e SR AR VR N (g AN FIHCAR 5 I 2 ) = (AR 1 52 56 v
ZIT M . ASCEZNIMF RBEAER . WH'E EFEER D,

ANERFIES /NE RAE SN« A0 /NERET Al . fRe

£1 FLBSRMELBERELST IgAN N EH S B ERF BV MF A
Table 1 Study characteristics of the mechanism of Tripterygium wilfordii polyglycoside and triptolide in the treatment of IgA
nephropathy and other renal diseases

UIETWIES 2R YEFIBLEI YRR i;i
IgAN ¥ FAMEL 60 mg/d, 8 JMkIAL4IZTTSLP | . APRIL | | Gd-IgA1 =400 [14]
BAFF | . AID | . TGF-B1 |, IgAZ%S
A |
IgAN ## TMC 0. 10, 20. 30 ng/mL TMCH1 Bcl-21 | BelxL 1 | Bax |, Gd-IgA1 F=A0/b  [15]
AR R P24 h XF TMC 2 IS T

2PN TS N EABER R B RSAEAT 1. ISR B R P AT T B S £ [16]
FAEY /N 4d4Z52, K 0.5mgke,  IFN-yl . IL-4 |, BAUM. AU FEREIZER, IgA.
.. ABZijE B 1. 3d4252K, FIk G BAIEE L, ABHIEFAT T, 4 I1gGAIIgM s>

1 mg/kg; BAMI: 0.04 ng/mL~ WIgA . IgG. IgM |
4 pg/mL, 8d
IgAN K FHATEL W 6 mg/(kg-d) vs SR Tregs T+ Thi7 |, 1 JREAMIMRER, [17]
R Je#A 10 mg/(kg-d), 2JH Treg-Th17 4 - 2550 TgA £ B LUK
IgAN % FHAMELZW 1 mg/(kg-d), 1208 AMNEIMT Tregs | . Th2 | . Thi/Th2  JREFEA, 1A [18]
Pl 1, okt T 40 Y 2L EATHE
IgAN KR FNHELW6.25 mg /(kg-d) vs  BCEERFGIEFEREERAL, R4 Gd-IgA1 =438/ [19]
HFEKAL 0.125 mg/(kg-d), 8J CIGALTI T, Cosmc T
IgAN K HAMELW6.25 mg/(kg-d) vs % IMLFEFTNF-a | . IL-6 | . TGF-p1 ] T S N, [20]
JeFs 3.0 mg/(kg-d), 8JH B el
IgAN KR TR 200 pg/(kg-d), 168  HAIZITLR4 | . NLRP3 |, Il BNBRSEREE,  [21]
IL-1B ) . IL-18 ] EHEVRI 1Y
TNF-o fil 35 iy FONHEH % 4~8 ng/mL, B/NVE i c3 L. CcD4o | | W NG LR [22]
B/ NE L At AbFE 24 h B7h | 1 82 S T
WHPRI B R R HAHER £ 0.1 mg/(kg-d), PIHIMEX3CEHM C-i E31Z HikH:  BLr4eibmmiz 23]
6 ) JETE P, BELISTEE b R A e [l
Ak
WHPRIA B R R TN ZE 100850 pg/(kg-d), BLHLINF-«B p65 | . p38 MAPK |, I AE/ N, HEZE [24]
4 MiFIL-8 | . FN| . PAI-1] 5 £ 4

PRI PR B HARELW ] mg/(kg-d), 88  WHLINF«Bp65 | . p38 MAPK |, il /NERIARAE,  [25]
135 TNF-a | | IL-1B | . TGF-1 | SEZE R /NERAE AL

TRV LT HAREN £ 0.2 mg/(kg-d), 4JH B 421 TGF-p1 |, Smad3 | W R L WE [26]
PEE R B LAkt e

A RAERERE  FAREF % 0.6 mg/(kg-d) vs 0-SMA | | TGF-BI | WG /NERITRE  [27]
KR MR 20 mg/(kg-d), 1JHm2 A YAk

= = PSP KB FAMER 200 pg/(kg-d)  EAIMI Nephrin T . podocin T, WHE W/ EHR, B40H [28]
Bl RANEgH 3f; B4, FABETR FKIAROS | . p38 MARK | . RhoA T, Ji SEP e
Jijksi=is 3 ng/mL, §%¥E 30 min MR L R =B |
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X 2%
x4 2] YEFILHI VEHIBICR ik
IgAN K TEAHEFRZ 100, 200, 3% 5 214 nephrin T . podocin T MR R ANMIEAL [29]

400 pg/(kg-d), 4JH
KE: BB E 200 pg/(kg-d)
48 ; R4. 10 ng/mL, WHH

Heymann B % K
S

BHLROS | | p38 MAK | |
RhoA T, IMi51gG |, R4

K, P2
WS ER, W [30]
C5b-9 7E BTN,

Jitd C5b-9 i1 30 min desmin | P g S 5
IgAN i 1Y algAl EABET R 10ng/mL, 4324 h  p-mTOR/MTOR WAH | . LC3-I1T . {RAPEAM AT,  [31]
o=k i) p62 | . ANERE ZeFR AR

IgAN: TgA B4 ; TSLP: MgfRFEmmktiE iz, APRIL: i T AL, BAFF: BEIRFER K% B AN B00G BN F
AID: JEBE S M ; TGF-pl: ¥4 K T-Bl; Gd-IgAl: KB =R 1gAl; TMC: FMUASRZAIN; Bel-2:
B ik AN ASRE/ A MG -2 FE 5 Bel-xL: B A0MUI RS/ MG -x/ 5E1X ;. Bax: BCL-2 M1 X ; CIGALTL: #.01p1, FUAH
BB Cosme: CIGALTL WFRBEET; TNF-a: MEAIEE F-o; IL: AU % TLR4: TollFE5Z{K4; NLRP3:
nod FESZARTE 135 Tregs: VAT VETANNE; Th: HHBIMET40MI; NF-«Bp65: BHTF-«BE 65; MAPK: ZZFTEILTE i)
fili; MEX3C: FuNFRFTFL LA KA 3; FN: LFEEH; PAL-l: LAEMEEGEYMEIFR; o-SMA: o FHAWESIER;
ROS: {HTEA#%; RhoA: Ras[JEIEHZEIEM 2 A; mTOR: MFLhYFINERME M ; LC3-11: HAREE3-11; p62: 4

TLFE(CD)62,

1.1 MFEREER

TEIgAN B E T, BURTE IgAl 2 FECBEIX 225
R/ J5 Z Wk AL L Z LR A &, BB RS
Wi Bt = 7 IgAl(galactose-deficient IgAl, Gd-IgAl),
I 5 A SPUIE B RE Z A YUIRRTE B/ N ER R EIX
X% IgAN B2 A L AU BEAFAES . TgAN AR 23
FORPE IgA TR T kiR, RBEADIER AR —2E IgAN
B RIS AR, AR A K JE B 4
JH 38 5 T Tg A 200 e 4 i 2 5 8RAL, BGFE 5 S ECAA
(A proliferation inducing ligand, APRIL)xd & 5% ik [
S BRAA AR % e B A T BB B Tg A S A5 R
Z 5 1gAN SR 25, LiEMEE . FAZ I
TBYT BRI IgAN A8 e BR AR v 0 e A 5 ok 28 A
% (thymic stromal lymphopoietin, TSLP), Jf ffi
APRIL. B i fifg il 3 A ¥ (B cell activating factor,
BAFF). ¥ % 5 M 1F I & [ (activation-induced
cytidine deaminase, AID)Fl TGF-B1 %5 IgA i 5 41 ity
KR RIK T RE, S IgAN B3 1gA 12854,
ffi1gM™ . IgG'B 4 E 4 bk L TF, 1gA™B 4wk />,
MU B P TgA 177 A2 o DFEIR W] . IgAN &
F Y Bk K PR 41 I (tonsillar mononuclear cells,
TMCs) =5 %% i5 B 4 A ok B4 988/ 1 95 2% X (B cell
lymphoma/leukemia, Bcl)-2 Fll Bel-xL, Ak # ik Bel-2
A& X H5 H (Bcl-2 associated X, Bax), AJREALTIHT
MR, X 15 IgAN B3 19 TMCs HIE % A/
TMCs AFIR I, AR IgA BUIRTE L o i A
JEEH RIAYTRE LA IgAN % TMCs H1# Bel-2 1 Bel-xL

FBAKF . FIH Bax IR, fE#E TMCs 1
AT RMILES IR RWIA N, B4 AN
RIATESL . A2 05 —WEe I, AR R e R Ah
REFI A HL I 3] CD19'B 41 ifd [ CD138° J2 CD27°
AR, BT 40 A5 WA TgA . 1gG Al IgM 7K
s PR N REISUE SMEBUIR A T B RS A A A5 5 A
/NERFS A B 003, DD B IEAMACR TG TR

T 40 0 1) G2 -1 25 ELAE VT 22 B IR s v 80
HE A, Thl7 AP T 40 M (regulatory T cells,
Tregs) (R N ERG S fas, Th17 40 i 7= A 5
PR PR TL-17 B0 45 4 Sl A 1 408 30T B 322 200 Jif
S3 IR R AN P TR A T B R AE , Tregs il 43 41 ff
F2 il L 25 A TGF-B 45 22 Fh HIL i ot 4 i R 4
WP, IgAN HE K P Tregs-Th17 F#725EL . Tregs /K
SEREAR . Th17 ZHAE3E 2 | SO0E 40 M IR F-300G 55 5
2 5 T IgAN 1) % 95 95 9% 2F #20%, Chen 5744
TgAN AR K FUBEHL /> AL 225 AR IR . B AL W
RIRIT A R JEMNIRIT AL, K BRAITF25 X R,
TN A B RAAIT I AN BB BRI Th17 41K
W, BRI MR, BEARINEIE R ik e ps
i, ABEE AL W T Tergs BIME H Sk e AL L
T B ES AR T IgAN BEHFHEF A
T 22 IR 7 HI U5 A9 M & 1ML Tregs . Thl., Th2 7K &
Th1/Th2 B LA, I S{@EEXT AT IR, L
INTEZ O T TgAN SR A1 JE I T 240 it 0 B 35 L Atk
SEAWEEM. UL R . gt T 400
JANHIPE T AR Ge e DRE . RIS T 9k XL 40 S0 7 L
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BT g2 A 2 WIAYT IeAN BPERIPLE . Br T
T A0 A AN, R T X At EE A i A
FL, G D 4 S 2 B B SRR . A SR 4
1E TN SR SRPBE SOV A s P B2, T
FH 22 AE AR I A PR 44100 T A LR A48 L ) 22 B RN D g
B, DRI PR 7 A, R aE e B ATRAR SR 0
X VR 2 ik B 41 2 8 £k IR ¥~ (secondary lymphoid tissue
chemokine, SLC)AJ¥ALLIN, I HIA% 2 0K 41 it
MERST, AR CIESE , A H 2 AR A
TR 5 R 210 B o 4 1) G CCAAT 39 T-45 5 F H -a
(CCAAT-enhancer binding protein o, C/EBPa), C/EBPa
EL%S IL-12 FNL-23 B2 507 p40 7S 3h 1A
PERD M L 5, s/ B v 20 i 7 A TL-12 #1
IL-23, X AT RS2 B A H 20T IgAN S il 3500 1)
Bz —

i 3 B 0 R A ) R A A A S Tg AN Y s
ML o A E A5 19 3 2Kk T BB Al 1 1 5 52 W 1 IR e
FEEL BB I 25 5 R S 8 M RS B S g, AN
S B AN AR, B IgA 3l BE AP
W FEIEE L. SXTIRAAM L, TgAN KR
AR . B BREE AT B B W, U
DAFNZLIER AT o 45 i i AR, i R S A 0
181, 32 FUMERAL RS R (core 1B1,3-galactosyltransferase 1,
C1GALT1)HI Cosme [ 25 [1 i 323k W FEAR, A
Z AT LB IgAN K B B AL, E e
19 %6 I 2H 20 CIGALT1 A1 Cosme £ 5T 4 3 15 /KF
FEAR IgAl S BEEEA R AT, HHAE HAICR L T 1
FEKM

1.2 H0) BNk AN B NG RIE IR B2

RAE S 5 IgAN HE/NERIGIR LT . =
H6 FEL 1) R 6% A L B 12 1 1) A A M LR B A RE A o
SRR AT AT /N R A A R B BT AT 4E AL, I
LA N LEAI BN . T A BEZ HCREM ] IgAN KB
LA R ANML R T TNF-a., IL-6 95306, 98 TGF-B1
s, IR B AR AT, PRI B DIRERY . X 1TVIR
454 5 AL H BURE A2 1K 25 11 3(NOD-like receptor
protein 3, NLRP3) R i /IMATE e K [F A fe 5 FERAT
M A EEAEH, NLRP3 AELHE 5 IgAN A9 % 9k
B 5 DIAH S, BERS TG TL-1p 1 IL-18 45 48 AE
T, GLE—RINRAEHIR Y, 523 Toll HEZ 14 4
(Toll-like receptor 4, TLR4)HLIE FIJEFH+, FHAA
i H R AP A AE T 5 i) NLRP3/TLR4 3 % 47 ¢
AT 2R T AR Tg AN K BRI 77 v A 4R 28 4 i PR 5
IL-1B FIL-18 K-, Wi/ K BB Nk e S S i it

TR B IG 58, 75— @R FBEEE IR,
TEE BB RS A, B /NS R A AR
BRIENTHRIEZ —, I HZS 55 /NE M i
A ARIRHILTIT . RSMEFR I B /INE L B 40 B AE TNF-a
FCR , C3. PRI ;7 CD40 Al B7Th Kk Fh iy,
S B0 B A0 S R R E A . TR E R Kk
G /NG R4 C3. CD40 Ml B7h A H, H.
TR R4S C3 EIH AR TR A Fifl v
TEnE] . X R 2 H ZE nT R E o P BN
LRSI A PR AU B U SR R SR B A

1.3 HH BNk AT 4L

B /NEREFYEAL 2 IgAN (B35 T DI RE T BRI i 22
%S N = P S [N v S e A s 1 ) 2
(epithelial-mesenchymal transformation, EMT) & 1E 48
FESCABE I, b B2 20 I R P Rz 4 B 4R A5 (B] 52
B AT AR A R A R, B AT AR Y B
PRHLE . B OFSE > R 0 . R R B e R U R
o, B W R T LLE A 5 75 T R AT 2 AR A
¥ 3(caenorhabditis elegans muscle excess, MEX3C)%F
SPESS A, W MEX3C 8 1 C-3if E3 12 3 % H: il
TP, BH W 5 152 16 A2 5K ) & 11 [5) U5 49 (phosphatase
and tensin homolog, PTEN)4\ 3 f 'S |+ 57 40 M /9
EMT, {5 2F 4E 4k 5 28 D o At oAl B i ' s F
TR TR AL . TARRLLR G LY i
i #0 l p38/MAPK/NF-«B i [, I 5 4121 1L-8
TNF-o. IL-1B Fl TGF-B1 55 RAEA AL ERE, M
T AEAS B UM AT 4% B0 T bt B J0E 4 0E . I
BNk AL, . TGF-B1/Smad3 1551 B A hy & 5 21
Al A R DG B, T8 PO SR U 1l
TR B R AR Fh B IE T B A B 2K AT L i
TGF-B1/ Smad3 3 4 Y1 B2 0T DA MTUR A% 22 40 A
RMEIE A, SR T A A bk o 7E SR PR
4 ## [H. (unilateral ureteral obstruction, UUO) K F #&
RIPTR T 8 e 2 A T oI UL 8
(a-smooth muscle actin, a-SMA)FI TGF-B1 [ %1k LA
S AR ] 5T e i ) DO R B ) e R Ak, HAE R
WG 2RI TURRA 230D, PR T AT R AR
FHT B /NG 8] BT 21 e A0 0 10T, i 10 2 DUJ AR
Wi, DL R ER R I R A e 0 M e s 5 AR
i A5 10 RS 1% ] J5 21 48 A6 R0 B /N ek ik
AIRKE AL, HIX LGP0 IgAN F 520 3 5 A1
5 JUE 2 4 Ak 9 1 FH AL A 75 22 58 22 (9 i 53 R ik B A
i
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L4 Rip 2 4ER

IgAN H 2 4 g A8 4 R SEIH e . T3 £
S RN 10050 i G AN ) NI = AN 2 & 9
SYESAE, TE IgAN AT B R ks 2R M v i) A 4t it mp
AE5 B /NERBE LA AE DGR, R A M 5 B IR
B /INERBE A AR I D BE B A TR S A OG .
PG WIRITIRR . AMAEE | 4 M 58O ROS
(PTG 127 ) 15 S R AR O im RIS R ] . 5
HRAYT BCL B L, TR IR AR W REAR R
HE AR, BAW R R . pF s
KR B EE R & R & K (puromycin
aminonucleoside, PAN)if T Ie 41 Jfd 45 455 A1/ 28 71 2k
1 NERE I R IR, AR E A IR B
O3 T W R R S B e K B ZH LR SR R I A
R, SR A JEE A =
K FEARSMATS T, B R W R4
nephrin fl podocin B3k, W% —F By E AT, A
PLORAP FE 40 i 6 57 PAN 755 A 200 JfL B 2R I 58 5 i ik
Kz I 35 4 45 7% (reactive oxygen species, ROS). p38
MAPK Fi1 Ras [F] i 5 [ Z¢ % B% 51 A(Ras homolog gene
family member A, RhoA)WHIEIEN, KT AHEH
R LR T RE S PP ROS A= i APk & RhoA {7 %
TEPEAR G, 7EIgAN KRR rp [ A WA 3] 77 20 ke
H 2 84 8 M nephrin, podocin &5 1 TRk, {4
SR, DRI . Chen P HTRAEHF R T
Heymann 5 % K UGN 220 CSb-9 515 HY, 5
E 1A A H R AT S 2] C5b-9 175 S R 4t it Ak
LA o A R e B A Y b R AR, 53
FHERYBE AR, PRI A WA P2 2 40 i AR
ShEXEZE, i, PRECIgAN BEENERES
i IgAl(aggregated IgAl, algA)FHE LAMIE, K
TgAN & 40 i 52 Y 1) Gl 4 A OC 2 H B B 3-T0
(microtubule-associated protein light chain 3-II, LC3-
IKFREAT, p62/KFTHiEs, FIMEAEIRSS : T2
P 2R T T 1 R 240 p-mTOR/mTOR HUAH T, H
WA P B, R AR oD, BN TR AR
FHZ AT IgAN 2 21 A msE R 1 -

2 BREABRHFFR

ARG EZ, BREAHZ A, #
A R AR . JAEER TS ZIrilRa
AN @A 5. X SEhl AR LR ARk R
WY LA 55 JEORL i 26 1) PP 25002, TR ROy L I
IS UE LR AN BSOS A5 7 TR AT AT

T2 R OERE AR, WG .

H, R AR BRAE N R, 25 ah B 43R
T RN 5. FREEAIE . AESRE,
JBRIRUS R A K B B SR PERT R BIRYT . SR AL
WA, BB W s AR Y, £
FLE NI RIRIE ST RY . AR SR
AT 2200+ SR A A - 8GR ik A T 2
R ME AR A PREABEN R . WAL RS
OB SR, WA PSR S TEARS
O, XA RES 25 B AL R AN 5 T AN
S HFEAHER A RRMER, BifK -8
T

JAEAEAR Fr 2 09 )1 b 25 58 BT 4B 3T 10 47 f I 1]

DI v 2™, LRI 3 5 RS2,
JORTER AR AER R . LR WETIILER

R0 KA B 5 E A WA HAT U G i
AP RAEH , (HFTHE A A s> . FDhRE S
PERRID A A RSO & A R HAIREY, FE AL HE IgAN 7
AR  RGELL BRI FERB
W REIAIEIT P A ARG IG RN H . Zeng %59 %
PN FH K HEAEAR Fr BRI ] 2R IS4 A 1 B /N BR ' 5 K
USRI TGF-B1 By ik, EEBTRIEM, AR
B Ry T e o Y A i L R 2 AT R e = ) g
KAEAEAR Fr A FH R PR B s K BRI B, R R
F DR B 80820, 5 o AR R AR ¢ T 2 SRR 21 A
W, AR AL 5 B0 i A AR R AR 2
(ANGPTL2) 1 NF-«B [ £k 5 R KGR
F fig fifi NF- kB-STAT3-IL-17 38 % 15 3] 47 2% 4 ] |
TNF-a. IFN-y. IL-17A %20 ] A7 26 3k K AR
TS ST 9 AL AL 1 Y,
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