FED 2021438 $52% B5H  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5 * 1485 -

JAK-STAT B EERF S BmHPNIER AP A TR ER

oW, R !, 3 O, B4, RER!, BRERY
Lo dbh AR, b A%KE 050091

2. PR EAGRFEREEHSRAESSER, L 200437

3. Ak ERE, AL FZKE 050011

8 ZE: HERH'E)R (diabetic nephropathy, DN) ¥ FRIE I EE MM E I KEZ —, HEASHMAKRMERMEERRK. £
PR #IL[F 2 5 DN B A, Ho Janus B/(5 5 3% 2 5 3% 5% 0E T (Janus kinase/signal transducer and activator of transcription,
JAK-STAT) W] LB R BE 2 K T RIE . 753 RAE S 5@ 2 3 30 DN B RIEMES, £ DN R4 R EHiE
HEIMEH. KEXMIFAER, PAEYH DN FEAREHSE . Fuh 2y 25691875 JAK-STAT {5518
B, MG DN B A RAETES I, #EMT AR B NECRIE R o KRG T JAK-STAT JEK/E DN OB FC Rk K 2l
HFTERBUIR AT Z08, I HIR AT RS %

KH21R): JAK-STAT iliR%: HEIRR'E: ey, PRy, e

HhESES: R286.7 SCERARERD: A NEHS: 0253 -2670(2021)05 - 1485 - 07

DOI: 10.7501/5.issn.0253-2670.2021.05.030

Research progress on JAK-STAT pathway in diabetic nephropathy and intervention
effect of traditional Chinese medicine

YANG Fan'!, CAO Chen?, FANG Jing', GUO Shuai', LI Ya-chun!, ZHAO Ya-yun', CHEN Zhi-qiang?

1. Hebei College of Traditional Chinese Medicine, Shijiazhuang 050091, China

2. Yueyang Hospital of Integrated Traditional Chinese and Western Medicine, Shanghai University of Traditional Chinese Medicine,
Shanghai 200437, China

3. Hebei Provincial Hospital of Traditional Chinese Medicine, Shijiazhuang 050011, China

Abstract: Diabetic nephropathy (DN) is one of the main microvascular complications of diabetes, and also an important cause of end-
stage renal disease. Many factors are involved in the occurrence of DN. Among them, JAK-STAT can cause renal inflammatory injury
by promoting the expression of inflammatory factors and inducing the activation of inflammatory cells, and it plays an important role
in the occurrence and development of DN. A large number of literature studies have shown that traditional Chinese medicine had
obvious advantages in the prevention and treatment of DN. Some traditional Chinese medicine or their extracts can regulate JAK-STAT
signaling pathway, thereby improving the renal tissue inflammatory injure of DN, and then exerting a renal protective effect. In this
paper, the research progress of JAK-STAT signaling pathway in DN and the intervention effect of traditional Chinese medicine in
recent years is reviewed, in order to provide a reference for its in-depth study.
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LR o 22 2 R 30155 5 1) 18 B2 K240 o LAl ' I 9 )
14 £5 51, ORI 22 UE 4 3% W R S LR IR BE KT &
REfE DN AR e rh e 2RI, Janus G/
F5% S5 FX MY (Janus kinase/signal
transducer and activator of transcription, JAK-STAT)
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Fig. 1 JAK-STAT signaling transduction and regulation

1.2 JAK-STAT {5 S@B A AT EF
JAK-STAT 155 I # 32 BIAS[F] G 5 A7
W DA oL B vEAL, EEAFELLR 3 AN
K+ iH 15 5% 2% E  (suppressors of
cytokine signaling, SOCS). &4t STATs & [ i K]
¥ (protein inhibitors of activated stats, PIAS) Fl&
HES & IR B R B (protein tyrosine phosphatases ,
PTPs). XL 785 JAKs AHEAEH, =i
STATs A HAF I, sl vz B AL A% B fif an JAKs A1
STATs, Mt JAK-STAT 15 545 50,
2 JAK-STAT {5SBEAHIEXT DN B0
7t DN S MLPEFR A, Qs ol A %k R

II Cangiotensin I, Ang I1). Hf HA#E I Ak 2 7= W)
(advanced glycation end products, AGEs). ¥4
AR T A Bl A A (S S S AT G JAK-
STAT i #5111, Marrero S5 1121 3 vy MW 38 i V5 4
155 JAK-STAT S AL, AT et B /N Bk A i
YU 55 . Berthier SEUSHIESGAE N B AN DN
BFENEHLF JAKL. JAK2. JAK3. STATI Fl
STAT3 mRNA £k, I HHKILEE MBS
REFAK . Lu FUHRIE 7@ RS BAR AR
Stat3 SA/—/NR (25%¥EPE) 1 Stat3SA/+/INE (75%
wEYE), R FHEENRE TR R (streptozocin, STZ) i
S DN iR, KI5 Stat3SA/+/NRAAL, Stat3SA/-
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INEVE/NERT Stat3 BIBERR A b, [RS8 0E
RF AR & A A2 6 (interleukin-6, 1L-6)+ Fif%
ANHELL IR F-1 (monocyte chemokine-1, MCP-1). 4|
Hla] &G 211 C(intercellular cell adhesion molecule-
1, ICAM-1) FEIIZ A F-«B (nuclear factor-
kappaB, NF-xB) [f] mRNA 7K-F-HE % 4F4Efb
Bl b A KK F-B (transforming growth factor-
B, TGF-B) 1 IV Ak J5 g5 1 22148 B b . Ortiz-
Mufioz S5 SV e [7) DR BRUAAR P VR 59 R A I 2 2
Al DN A7 OK B IR R R d 228 sOCsT A
SOCS3 & [ i M 145 JAK/STAT il iGith, 458K
PR BB R 4 v i K 9 hE PRl F- (MICP-1 -
ICAM-1) HJ mRNA 7K-F-HI2 %, RN 4Etb i
O IE S TGF-B1 S H AL R TV B S5 AN A4t i
8 H (fibronectin, FN) ) mRNA Kk /K-8
R F%. Zhou FENOIH I N EST SOCS2 IR B
Al LAREE STZ 75 511 DN B K RS b AR, B 46
B/NBRIER. SOREMEF4EfL, SOCS2 R Hv/E,
DN B p-JAK2. p-STAT1 Al p-STAT3 LA %
(Al F-[MCP-1.1L-6 Fli{J8 ¥1 JE [K F--o.( tumor necrosis
factor-a, TNF-0) |RURLF4EALI T (TGF-B1. TV %Y
JB2JFEAN FND ()8 A RIEKT B2 . 2, B
W] JAK-STAT @7 DN [ Jeid #2 b R #55
SRR, F0H %08 RS A v U] DN ke .
3 A REEIIN JAK-STAT {5 Si@Ba T
1EFA

3.1 PIHREINT JAK-STAT 15 SiB A0S0
3101 EEH O EEHENESHRIE— MR
it &W, BHAPUR. P, Prski fERE T
(TR 1 IR A A S F Lo I O B Lo € R 1 e =
GeDL SR AR SE 2 P2 B E T, B 2R R
TR A N B O NE B HK-2 4R
HRERYPIEA, HEe 5 EMEH HK-2 4%
F «xB #1#l % A (nuclear factor kB inhibitor
proteina, IxB) 1 JAK2 BEERL LA X BE 5 1) IkB Al
JAK2 VLS B 5 1) NF-xB iZ 456 f1 STAT3 WFR1L.,
I 2 E PR S NF-«B F STAT3 AH 5 4 E K i 1fi.
BRI F-1 (vascular cell adhesion molecule-1,
VCAM-1). IL-Bl. IL-6. ICAM-1. TGF-B Al MCP-1
P2k, PLAAS TGF-B AHICHH M /Mot 8 1 an £ 4
HEEEAM IV RIREREERE, N RETR
PLAFYEALAE R 08,

3.1.2 AN REMAIGT AR EAIAE. A

WATZF . ATLAETER . AT N TR T DR R AT 24
HEFRME RS AFR, HAATH A EER
90%. BURHTFBon AR B EF AR . M.
i B DRI DA SR T e S5 2 R E DO, 75 STZ
AL YT DN it S S ey P & i R e Ul
PRI K VL2 p-JAK2. p-STAT3 2K /K7, [RIA
EWEZHMUIRIE (macrophage, ED-1) FI3E5E 41 i i%
PUJE (proliferating cell nuclear antigen, PCNA) 71 BH
PG, M0 DN [k U0, AT Z5H e s 1
il J0E R 70 E A s, @iy JAK2-
STAT3 i % (1) 4% 5 il 25 PAEAIC 1 A% PR /)N B 2 21
H p-JAK2 il p-STAT3 & FARIRIEKF, FEHHfe
KT MCP-1. TNF-a. IL-1p F1 M1 74 FI05: 41 i %
bR S5 38— 8 A & & B (inducible nitric oxide
synthase, iNOS) [ mRNA FRiE/KF, M A%
WECRIE RO, Rk, EAS AR 251 B A IR 4
[R50 DN J7 5%, ZBiiA DN [RTEEIR T 2590
313 BHABRZHEMNEABRFER HARZHZ
TP BHE Y TR A e R AR — R IR IR S
HPFEABHFRL MR EMETARZHN
TFEVEWYIR, K ERILE AL T BA R
e PUME . PUAREABAEHRY, FORERER A &
JETIRIRFR G ip STZ F4 % DN K RRUEEAL, KILTE
N2 REEE K DN KR4 p-JAK2 Al p-
STAT3 & FAHX FRIA &, ] JAK2-STAT3 J8 6 iF
1k, [FIRFEHRRRER T v TP (interferon v,
INF-y). TNF-o. IL-6. MCP-1 2§ 435 U] 5 P,
HET S WA o 53 A8 20 A S B0 IE S F v
17 SR P55 podocin. nephrin A mRNA Fik
()T B T4 T o AR SR BT, 3D T R
Al REEL ] p-JAK2. p-STAT3. IL-6. ICAM-1 ()&
FIF] mRNA #ik, AT A 2 A g 1 2,
314 HERZH BWERZHEENCRHEY S E
P B 3 0 P 1) TR ZE R R UK IS 2 b, B
BT U, . B, P22
ZPRAE FHRA 4 M SIS A T A I 2 M mT I v
FEAL RS NS E RN T Rk B s R A
TR, PRI R ST B N
R gmpfir p-STAT1. p-STAT3. E-cadherin. o-"F-#§
WA H (a-smooth muscle actin, a-SMA)
FI R SR A T, KRR ER T RES N R
JAK-STAT 15 51 i K2,

3.5 WHHEEZHE A d R 2 R Y MUE R A R
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W) —MEZREREY), FEAPLINE. .
ERE . AR £I6E S5 AL, BB
JlEfe. PisEE. femfu. AR Hele.
MRPHPHETIR ] STZ 5% DKD /) BB AL R EhE i 5
KA R A DAY, 25 T i HURE 2 BE T,
25N JAK-STAT JlFAHREH JAKL. JAK2.
STAT1. STAT3. STATS. STAT6 [JFiApAMHI,
[F IS A0 ) R, RAER T IL-1B. IL-6.
MCP-1 ) mRNA 7K-PBEAK, AT IE U g b o 2
Al LU I 0] JAK-STAT 55, 235 2 4H ) 3 0k
KA e FOE DR T IRUREIG R A
3.6 SHIEEDHE PNy B>
Z—, BAVRERE. piEte. sursids. fripd
MXFHZE R G0 R S5 2 P2 B P8, WE TR B 3
2 BERENE A IR FOm K BRE VAR, T
p-JAK2. p-STAT3 HFIFRIE, BEAKIMIE IL-6. B
C JMNE M Chypersensitive-C reactive protein, hs-
CRP) H TNF-o FEH &, H#EE IR, BFIURE
FARE, AT R A% B DR £ 1290,

3.7 AEEME AR MR R A AR R
YRR — AR A IS, AR 3 20
PRI o DUARZY LA BIF 5T 3R W A RE 1 BT HURE PR
LAUIERERIE,  [FI S A FHaIEH R 50
GBI BT LPUIR SR IS0, Huang 4511
A 55 UL DAY T 25 4100 o) GG W AL 25 7 i 3
N B /INE T R 41 JAK2-STAT1/STAT3 ik, If
fle it JAK-STAT {5 5% T i) e S i 5[4 7~ SOCS3
HEKIS, AMmisEst R ER IV RIERE
AR KR, BT ST E 4R
3.8 HEAKMEHR HH RS KA HEIER
FKORVG, XL RSGEOH, T2 ETH
MR, MEEEKPEERNEE, BA
i L. SRR E B, PIRAR. PR,
Li SEC2T 70 R L FOKAET 3R AT AR db/db /) BRI
A AT AN A R, B RS E
nephrin F1 podocin 1A, FEANHIE HLM RSN =
A SR A 2R B4 0 A B2 A4 PR S R B U 2 (non
receptor tyrosine protein kinase 2, p-Tyk2). p-STAT1.
p-STAT3 HHBERR AL, ML MR AT A A KB 5
(platelet derived growth factor, PDGF). 5420234
K K7 (connective tissue growth factor, CTGF).
TGF-B1. IV R & AL, I ERNG T BRI
FHOCE ' N ERREAGE VR

3.2 BAIRPZEXT JAK-STAT {55 @ &AM
T 9 B S R A ) () AR 2R 8, BA Ik
ML 2 Tk T 4 il S B3I FL R 8 1 T T
STZ if5 T IFE /R K R B 2128 B k240 sig-2 (B-
cell lymphoma-2, Bel-2) ik Lifi, Bax. p-JAK2.
p-STAT3 5 FFRIA N, FRHAFETT AT d I Hh1) K B
B 4H 21 JAK2-STAT3 3t B0 A I T R T 3Rk
dmibE(k 24 h JREA TR, SCEEIIRE, IS
DN & .
3.3 HZAE X JAK-STAT {5 S i@ RAVE NN
331 FPHERERERTE  PHERERER ISR K
e, EHh. BB, KTS. #HerEAm, bt
Feo KBTI, HRIEL; KFSHREEEZ
o MRS B, R TANERES: BRI
PsHh, BA IR 2 A0S M2 THAL. I ARE SE 4
XT 2 BRI S o R RUF ST 8. Sun Z53433)
BIF T I 0 o A e 8 T 0 o) s 9 5% % 1) 2R I 4
1 Je STZ 755 B R K BUEF 4H4 JAK2. STATI
F STAT3 HIBEERIL, FEAK SOCS3 & 3Rk /KT,
e DA B AH G 1 77 3 AR 28 M At B R 740 TL-6
MCP-1 Al TNF-o & &, M B 4434745 .
332 wMEKRTE HEREWHUELA RN TIHIT
DN, HHEE., M. F5. K9, 45 REH K.
TR RPN ] — P ip STZ il 45 i JR 9
KB, AT BREIRTT, SR K EHA
HAHLL, VAITHRR 240 JREAEE. JREA. ML
THUIFRIEACE TR, BH4121 o-SMA. p-JAK2. p-
STAT3. SOCS-3. I. IV Ui FN MR EAKIA
BEAR, MRS DN KRB /NERBE AL AN B /N 8] i
AYEfk, HELZZ DN KR .
333 HUjfERE EJ7MlEne i R s A4
FEF 2 Wk 2G4 R, B LR IR 5 f IR BN db/db
INERBEF ALY p-JAK2 FI p-STAT3 HEARIE, ThHaE
SOCS-1 HH /K, V5 Jm MbE = AEAR-1. 49 5 Ik
AL, BRIKFN. TGF-Bl HIZEL, /b4 &b R
B, YR E ST R s R I . O R
B 453495 1) 4 7 L AT REad ik SOCS i = 5t i T
JAK-STAT 15 5 @A CHE N L EEE RIS, M
T SR K] e-fos c-jun WIFE S, Jl/b 28 0E
BR] - )3 38400,
334 FEEH FEETHEE. AR = KO
BE P BLETPIAASE 7 BREZH R, T IEHAE DN
BT BA RIFRIIGIRST 2. SERR Fe R I 2505 E
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J7 AEFER db/db 7N R, JAK T JAK2 . STAT3 ) mRNA
Fik LR, STAT4 ) mRNA Fik Fifl. SOCSI.
SOCS3. SOCS7 K3 hn, 3k 7 & 15t i 4%
JAK/STAT/SOCS ¢ 1 B HARAH G HE A, ANTTTIE A
BB 5 T REIEIL T JAK-STAT/SOCS {5 5l A 4%
BIERYER, S 7 IR S A St sega Ak HE1
335 AR BRI, S, WK
W, OMREE. EARAT. RS AU, B
HNEF R A MR 2 T2, Shen ZE42IRF 70 & B — 3%
FOORL T $0 ) S pR R IR B NE A . STZ 15
SBE R K R H L IL-6. TNF-o. TGF-p1. I/III
B . PCNA. 2R &R E DM 2/9 (matrix
metalloprotein2/9, MMP2/9) & 1Al mRNA 15K,
PN S0 U REANLTAEAL,, i3k — BRI 50 R I T e

5] CXCL6/JAK/STAT3 15 Sl B iH A A 5%
3.3.6 HARETTHI HARSE 5 W s R FR Y
HW(FLL G, NS, W, i, 1z,
kT BEIE. RIER. AAT. B B, MIA
MM GBS MDD, RARES G, A,
bR R HENO GRS, BRSO, BOE. FHZ.
MIRE 5, RABEREY G, A%, HimE,
W5, R, IR, KIE), 28BS (#
B EHL, ez, RUEEL. ORI, KR HynliE
AT JAK-STAT {55 B g,  fiiil 258 K 7
FRIE, BRREAH, s S hae, mkiE
B ECRY R o

24 ] H 40 % JAK-STAT 15 5 38 8% 1T FiifE
W 1.

#x1 HHREEAS T JAK-STAT (52 @ BN TFH/ER

Table 1 Intervention of traditional Chinese medicine and its components on JAK-STAT signaling pathway

F G YERIBLHI SCHR
HZ PRI A N p-JAK2. p-STAT3. IV BUGJR. FN EH#*KiL, #f] ICAM1. VCAMI. TGF-B. 18
IL1B. MCP-1 mRNA F#E 3%
EEPSSES T M p-JAK2. p-STAT3. ED-1 EHFik 10
AT T p-JAK2. p-STAT3 HE[FKIE, #M#H) MCP-1. TNF-a. IL-1B. iNOS ) mRNA 43% 20
HAMEZYE Tl p-JAK2. p-STAT3 tEHKIL, F#fik TNF-a. IL-6. INF-y. MCP-1 & EH/K 22
FAMEHZE N p-JAK2. p-STAT3. IL-6 1 ICAM-1 & [A1£IA, ##] ICAM-1 1 IL-6 mRNA 3%, 23
£33 nephrin. podocin & A1 mRNA ik
HEZH R p-STAT1. p-STAT3. E-cadherin. o-SMA &%k, M6 EAMMEIET: 25
IR L il JAKL. JAK2. STAT1. STAT3. STAT5. STAT6 E %Kik, M IL-1p. IL-6. MCP-1 27
mRNA [, B0E 2 4 E
I N T p-JAK2. p-STAT3 EHEHRE, FEKIMIE IL-6. hs-CRP Fl TNF-o & H /KT 29
W FERE N p-JAK2. p-STATI. p-STAT3. IV RIRE KL, L1 SOCS-3 EAKIZE 11
HEARIHER T p-Tyk2. p-STATI. p-STAT3 & AR, #f| TGF-B1. PDGF. CTGF. IV KJEHE 32
FRIRIE
Bk R N Bax. p-JAK2. p-STAT3 EHKILA, il Bel-2 EHEIE 33
HZEE T FHEREMER# N p-JAK2. p-STATI. p-STAT3. SOCS3 EHFIA, MK IL-6. MCP-1 fll TNF-a A 34-35

AT

KF
T p-JAK2. p-STAT3. SOCS-3. a-SMA. I. IV BfJE. FN HIEEARE

ShEEE N p-JAK2. p-STAT3 FEHFKE, il SOCS-1 EAHKIE, MK FN. TGF-pl H5k, 38-40
PN W RS efos c-jun B3

A= figidk JAK1. JAK2. STAT3 ) mRNA #%3%, i STAT4 i) mRNA Ri&, SOCSI. SOCS3. 41
SOCS7 H [R #3334

TR i IL-6. TNF-a. TGF-B1. /I FUEZ R . PCNA. MMP2/9, CXCL6. CXCR1 Fl p-STAT3 42
B2 3 F mRNA #ik

WAFETT FiMJAKL. JAK3. STATI EHEHFZE 43

HEkNE R p-JAK2. p-STAT3 FHFRIE, FEIK TNF-o. IL-6 F1 hs-CRP & H /K 44

BEARKTE M p-JAK2. p-STATI. p-STAT3 EHEIE 45

MPEREREE N p-JAK2. p-STAT3 &KL, ] JAK2. STAT3 #) mRNA #43% 46

B4R T p-JAK2. p-STAT3 HIEMAKILE, Eil SOCS1 HHAFKXL 47

WEIEIMTT Nl JAK2. STAT3 A #FX 48

36-37



- 1490 » PER 2021438 #5285 B5H  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5
4 5B 2161-2165.

DN SZIGE® W 2R, — 77 T e i pE . [10] Wang K, Wu'Y G, Su J, et al. Total glucosides of pacony
AGEs. BV . M2 /722 5 UL % 40 ] -2t regulates JAK2/STAT3 activation and macrophage

PRI S JAK-STAT BRI 1 53— 51, 3L

JAK-STAT vl LI (e g SO R T I ik, 75

TR SE R AT E DN B A 2R E TR

Pio KRESCERIE TSR, TH254ERG DN R A W]

WS, FEh 2 elh 2GR Y RE s I JAK-

STAT HFTEAL, I ESCE A R B A 2 ) SOE 1

id, B A E E AR R . 2RI, B 2K

A, WERTTFSUBLIORE, HIRT JAK-STAT

5T IEE ) BARYLHE A TE R, G AT

RANIWTTL. BARH AT RA RN, (HEEE R

IR R RO R 2 A LA IR AR 7T, AR AE BA

JAK-STAT I siJF R P 258 25 T- 1l DN K2R

HIT3E FRIVR T SRS -

RBHE AN ERTA ARG E

SE R

[1] Umanath K, Lewis J B. Update on diabetic nephropathy:
Core curriculum 2018 [J]. Am J Kidney Dis, 2018, 71(6):
884-895.

[21 HouJ H, Zhu H X, Zhou M L, et al. Changes in the
spectrum of kidney diseases: An analysis of 40, 759
biopsy-proven cases from 2003 to 2014 in China [J].
Kidney Dis, 2018, 4(1): 10-19.

[3]1 AREE AW R A P I E ACRE S 2. B PR
BTG L X IR (2014 SERR) [J]. TAERE ARG R 8,
2014, 6(11): 792-801.

[4] Moreno J A, Gomez-Guerrero C, Mas S, et al. Targeting
inflammation in diabetic nephropathy: A tale of hope [J].
Expert Opin Investig Drugs, 2018, 27(11): 917-930.

[5] Zhang HY, Nair V, Saha J, et al. Podocyte-specific JAK2
overexpression worsens diabetic kidney disease in mice
[J]. Kidney Int, 2017, 92(4): 909-921.

[6] Banerjee S, Biehl A, Gadina M, et al. Erratum to: JAK-
STAT signaling as a target for inflammatory and
autoimmune diseases: Current and future prospects [J].
Drugs, 2017, 77(11): 1261.

[71  %rima, BRiE. JAK/STAT i 7E 5 AR 4 g b rp ik
& [J]. BRI S ENT B A 4 &, 2012, 21(3): 255-
259.

[8] Yang X, Tang Z, Zhang P, et al. Research advances of
JAK/STAT signaling pathway in lung cancer [J]. Chin J
Lung Cancer, 2019, 22(1): 45-51.

[9] EEM, XIZitfy, HFHE L, 25 JAK/STAT {5 538 # i 15l
i HOBEFCHE R (). BARAEMIEE SRR, 2015, 15(11):

[11]

[12]

(13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

proliferation in diabetic rat kidneys [J]. Am J Chin Med,
2012, 40(3): 521-536.

Huang J S, Lee Y H, Chuang LY, ef al. Cinnamaldehyde
and nitric oxide attenuate advanced glycation end
products-induced the JAK/STAT signaling in human renal
tubular cells [J]. J Cell Biochem, 2015, 116(6): 1028-1038.
Marrero M B, Banes-Berceli A K, Stern D M, et al. Role
of the JAK/STAT signaling pathway
nephropathy [J]. A4m J Physiol Renal Physiol, 2006,
290(4): F762-F768.

Berthier C C, Zhang H Y, Schin M, et al. Enhanced

expression of Janus kinase-signal transducer and activator

in diabetic

of transcription pathway members in human diabetic
nephropathy [J]. Diabetes, 2009, 58(2): 469-477.

Lu T C, Wang Z H, Feng X B, ef al. Knockdown of Stat3
activity in vivo prevents diabetic glomerulopathy [J].
Kidney Int, 2009, 76(1): 63-71.

Ortiz-Mufioz G, Lopez-Parra V, Lopez-Franco O, et al.
Suppressors of cytokine signaling abrogate diabetic
nephropathy [J]. J Am Soc Nephrol, 2010, 21(5): 763-772.
Zhou Y H, Lv C, Wu C, et al. Suppressor of cytokine
signaling (SOCS) 2 attenuates renal lesions in rats with
diabetic nephropathy [J]. Acta Histochem, 2014, 116(5):
981-988.

HER, L, Mk, & mEILeRs 528
fEFB e [J]. Thkizh, 2016, 38(1): 141-147.

Nam J E, Jo S Y, Ahn C W, et al. Baicalin attenuates
fibrogenic process in human renal proximal tubular cells
(HK-2) exposed to diabetic milieu [J]. Life Sci, 2020, 254:
117742.

RAEME, B, B, & AA 4L AR BH R
TSR S LB (0], AR E AR —h R 2
AL, 2020, 22(1): 39-46.

Li XY, Wang Y, Wang K, et al. Renal protective effect of
Paeoniflorin by inhibition of JAK2/STAT3 signaling
pathway in diabetic mice [J]. Biosci Trends, 2018, 12(2):
168-176.

RIZRWE, ERGE, E4F. a2 HRRIER S5
IRRIFHERE (7], HERIEIRHETIT, 2017, 9(32): 131-134.
FOW, AT, AT RO TR R R K B
AL PR AR IR TE (J]. v T A 24 2 27 O
2020, 36(10): 1270-1273.

WRRN. 5 AR FOE I JAK2/STAT3 i % o503 i R g
B9 A H 45 7 B I A [D]. R RHEEEERLR
2018.



FED 202138 $52% B5H  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 5

* 1491 -

[24]

[25]

[26]

[27]

(28]

[29]

[30]

(31]

(32]

(33]

[34]

[35]

(36]

Ve, RER, AR, 55 R K2 AT
O[], PEERREEZY, 2019, 32(6): 152-155.

FRLEFe, FENNER, (E3£T7, & W HERE IR B
B/NE LA T ek B ROS & B SE B 7T
[1. HERZE 44 E, 2018, 34(3): 388-392.

BT, FRNEHT, SEE. g S R S AR S T
FUHERE (V] LT R RE AR, 2017, 19(9): 219-
221.

BrrtPE. kT JAK/STAT 38 B 45 2 40 B B R ER i) 0
U 2GR BRI AE R [DL M M
LR K5, 2019.

AZRA, THEB, TRE, 5. BEZ RN R R
[J]. tHFmoREE 2215 B OCHE, 2019, 19(81): 36-37.
JEIAR F . B T 22 0 PR KB 45300 4 R 4
LHUHIATSE [D]. K KEHEEZ R, 2020
REWE, IEE, ERE, 5. WEEREM 2 J s o
WEFCHEIR [J]. MRICZE 222544, 2018, 34(6): 550-554.
BRER, B/NE, T4, & YRS R TR R
LENBUR ], EEYSETR, 2018, 24(3): 54-58.
LiJ, Kang M K, Kim J K, et al. Purple corn anthocyanins
retard diabetes-associated glomerulosclerosis in mesangial
cells and db/db mice [J]. Eur J Nutr, 2012, 51(8): 961-973.
Fohh, TR, TRIEAR, SRR R R R R
FrZHZY JAK2/STAT3 J2 i 2R 7 2IB HsEm [1]. hIE
TPEEERZS G R 2% 3, 2014, 15(5): 385-388.

Sun M, Bu W J, Li Y, et al. Danzhi Jiangtang Capsule
ameliorates kidney injury via inhibition of the JAK-STAT
signaling pathway and increased antioxidant capacity in
STZ-induced diabetic nephropathy rats [J]. Biosci Trends,
2019, 12(6): 595-604.

Sun M, Li Y, Bu W J, et al. DIC suppresses advanced
glycation end products-induced JAK-STAT signaling and
ROS in mesangial cells [J].
Alternat Med, 2017,2017: 2942830.

FESCUR, JURE, PANERE, SE. R E IR R
KEE HH JAK/STAT {5 5 @R HIRZM (1], E g
BEgE AR 2R E, 2011, 12(7): 574-577.

Evid Based Complement

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

TRA, FHUE, ME, . i BRI E IR B R
KEREHE JAK/STAT {5 5856 ) a-SMA.FN [F15200
[]. FEFTEERLS S B E, 2013, 14(6): 484-487.
FHERR, D52, &7 BB R g N BUE B AN
JAK/STAT-SOCS-1 i BRI 5T [1]. h&H 5
IR Z5 7, 2019, 30(5): 535-541.
WRR, TS, 27 aRENGEE db/db /AR B4 &
X JAK/STAT & #5873 2K gz (3], Hh B sie 07 77
2R E, 2015, 21(17): 96-100.
WARR, T 27 REE S db/db /N RE G &
MBS [J]. R E B E, 2015, 24(9): 1041-
1046.
Hu J, Fan X, Meng X, et al. Evidence for the involvement
of JAK/STAT/SOCS pathway in the mechanism of
Tangshen formula-treated diabetic nephropathy [J]. Planta
Med, 2014, 80(8/9): 614-621.
Shen Y L, Jiang Y P, Li X Q, et al. ErHuang formula
improves renal fibrosis in diabetic nephropathy rats by
inhibiting CXCL6/JAK/STAT3 signaling pathway [J].
Front Pharmacol, 2019, 10: 1596.
JAEHE, BRET), RS, S 2 TRBA TR R B R A
AP R BV 2R Janus SRR/(5 55 T IR SRS 1
BRI [J]. R RS R AR, 2013, 32(1): 70-72.
TR, BFF, R, 55 ARz R K R
ARG ER [J]. HEkZy, 2016, 38(12): 2541-
2545.
FrRigk. BRIRIENTBEIR W JAK/STAT % ‘31 B i)
WHEALS [D]. KJE: LG EZ R, 2017,
k. AR RGP R BB B K B 42N JAKY
STAT {5 BERHISLM [D]. JLRH: L5 P REZE K2,
2019.
FENFS. R TAK/STAT/SOCS 15 5 B B AT 98 16 1 5 47
I B 558 R 03 8 DR BRI L) [D]. D
R EERFR, 2020.
RATR, (THGHE, R, 5. 2 ¥ il 7 X 5300 bR
955 B K BB ZH 2R TAK2/STAT3 (g [1]. FhE P E
FARE 248, 2012, 18(8): 847-849.

[t EHW]



