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Progress on Chinese medicine compound formulae in modulating relevant

signaling pathways for the treatment of simple obesity
(ZHANG Xiali'?, WANG Zhuo', MI Li*(1. Department of Pharmacy, the First Affiliated Hospital of Naval Medical University,
Shanghai 200433, China; 2. Department of Pharmacy, Armed Police Force Shanghai General Hospital, Shanghai 201103, China)

[Abstract] Obesity has become a major global health challenge. The treatment of simple obesity patients with Chinese
medicine compound based on evidence-based therapy has the advantages of good clinical efficacy and high safety. Chinese
medicine compound can play the role of improving inflammation, improving oxidative stress and regulating insulin resistance by
regulating MAPK, AMPK, JAK/STAT, PI3K-Akt-mTOR, NF-kB, PPARy/RXRa, STING - IRF3 and other related signaling
pathways, which is characteristic of multi-component, multi-pathway, multi-target regulation. The research progress in the
modulation of relevant signaling pathways by traditional Chinese medicine combinations for the treatment of simple obesity were

reviewed, which provided a theoretical basis and research ideas for clinical practice.
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regulated protein kinases, ERK1/2) . v i1 1k & 1
1 (c-Jun N-terminal kinase, INK) 28V jiEP), #F%%
TR, SAEAENE I A AL v 2 SC AR, A
JHE 2 JB B FRARHT S NE JRAE S8 A AL A T8 PR
JERIEIREA FHE VIR, MAPK {5518 B AL
e LA PR AR R R 2 — o 2
TG PR S AT S MAPK/ERK 15 555 %, (e ik Ag
05 A0 B A i, SR T AR T i) MAPK AH G
EReE UL SNIR =R IAA: ¥ B AN
JUi HEAR . ERK. JNK {5 5 % 2 5 i S A W i1
HABE YIS 2K y(peroxisome proliferator-activated
receptor y, PPARy) B4, 5108 5 R AL A0 K A%
P, H4h p38MAPK 15 51 14 2 5 ik )y
HARGZ A DL BRI, MAPK {5538 %
ASE I RAE S AR B R AR 2
Z 5 RIERTL, JE3RT7 S Al AR R (0 B 5 538 I
Z—s

EME T G2 B, L2y BORE . BU0%E
B B SAER) LA AN, BERT A TR
IR, & BIEEOGE RSB RN  BRE R
BT T WF9E A B, IS T 7 RERE AR
BRARE S FAC /N UK R, o8 R IR IR 7 AT
JHE /DN B R I J TS R IR B2 3R T, IR s R K
BEFICE/N S IEH S Ras S RRBEE A 1
(Ras guanyl nucleotide releasing protein-1, RasGRP1)
ik, T i p-P38 MAPK/P38 MAPK ) %35 .
RasGRPI J& P38 MAPK {5 it i 3015 I -, 3
i P38 MAPK {5 538 fi% P {7y 18 368 175 1 454 A0 o o,
P NG AL 7 VI R R TR S AL R/ B A e
By R ARPT, HAE FIHLH AT BE 5 40 ] RasGRPI/P38
MAPK {75538 ¢ Faf AT g 1 5 32 PR A5 A DR

VU3 J2 v e 35 LR 28 ) 6 AR T, 2409 1]
B EAT ATy, BARMAL BT | T S
AE T AR RO VE R o BIFFER B, DUz % milg
TREFEFAC R B IS o A B ks 3, 1
ol 7 [ A AL 5 1 45 MAPK {5 538 % ERK1/2
F1 p38MAPK. M i1 5% il i o 4G 35 A OG22 A iy 5=
AR,
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By Hg) B COR- R R J7 ), (oK PR B3 ) PR H
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T o BURAFSERY], Bl s mlR I 21 e
PR Bl A 2 W T £ AR B2 3R 43U . AR
IRHC ML/ F U AR AT BT 0 24 2 B2 Xof
ZBRimIBS AL T ALE B TR, R i sh )

S % W A IE AL B -3-0% B (phosphoinositide 3-
kinase, PI3K)/ 5 [ B(protein kinase B, Akt)Fll
INK-MAPK {558 B 790 IE . 455K, — Wi
Freinyr 11 JB)E, SRR ES S IERER R PI3K
M RIE M AKT BRR A0 11 R A W] 3 fm, INK
W2 1k 25 1 2R3k B 0 BEAIR, TE W] — R R 8 B0
PI3K / AKT {5538 #%, M| INK-MAPK {5538 #% .
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JIt N 4= B BE V-4 . AMPK JEALIAHE B ARG
() B R, B 1 B T A il AR 22 A DG S TR
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AMPK 1% ¥ 55 52 2%, AT 3l ok 22 PPl il Bl BT
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Pl Wl R Ak AMPK, 1 1717 4 2 A0 LT Wit AH R 38 1,
PR ATP 5538 # . — 7> ATP 4 B,
T3 —J7 G ATP 23 f AT, M o8 15 b A 1 G,
LR R 5 AT
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FHOC G R SEUESE T IH IR O 97 8P £ Ik iy
A R 1L (acetyl-CoA carboxylase, ACC )+ AMPK
1 L% TR I Z—, TERR TR B A s rh & #57
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b, ACC 24 J 4l 1 T8 — 15k 4 B A (malonyl-
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Jig i 1R S Ak, AT a1 g 0 R0 DL [ P g 5 B 20,
Yy SEIR R o S5 R B, T IR I % B I s A A
/NI RERRVE H, AT RE 2 T H 8 T ACC
F1 AMPK 9 2 {6 /K P T 8 57 AMPK/ACC 55
i, R A% R -«B il 2 F1 a(inhibitor of
NF-kBa, IkBo) #l p65 Bl L /K-F-, T IkBa/ £
T 5% I T -xB(nuclear factor-xB, NF-xB){E 5 iifi }%
RIEEF,
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transterase, CPT) 7E G N 2 B A A1t 7 Ho & 4% 5
FEH . CPT1 J2ARIIMR B A ki 72 1% R il
£ AMPK/ACC {5 5l i R EEEAE R . AMPK
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X} CPT1 0 i VB FH 855, DA o 2ok A pEs 1 iy
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I AE R B AMPK., CPT1 85 [ Mok Y 8 R e ik
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EAENE VB S N E 5 = R = iz
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ROV ) S8 3 AT, 2 BH I 5 ML LR 2% T 1) D EE AV 1
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N i 5365 AL IR F (signal transducer and activator of
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TR A 2 4 (Can s 2 A M 2 . B 1 o SR 4R
1A, DT 235 20 B P AR S I E R AR N . P9
R, AE SRR ERYERAEIRSH UM OC, AW
SR AR BES R AAE N S8 M AR R AS A O
g, RAETENC A AR B ke 2 SC SV, B D
S LD 1 5 P T TS e ) 4 R AP B R AR SR
SHER P VE R . PIBK/AKt/IFL 5h 4 & A 25 R 40
# H (mammalian target of rapamycin, mTOR) {5 =
T S A 1 S U AR DG, R S A 1 Y 25
T B, TR A e AR CY, B PI3K/Akt/mTOR
T, H WAL TR KO RO IR A U PIBKY
Akt/mTOR 15538 [ 7T ARG w5, oo I Jhe 12 e
RAFTIRAR, AT 22 A N ke A 9 5 AL, ki (5
538 B RAE A AT R PR SR E LS 22—

HIRG R (R, B TR QK.
{70 REE L ZiseR, £rh, i) LA A AR e i
R AR A . sl S g HAE A
BLEI AT T IRARESE, A5 45 3 o, AR A FIMIK
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ZH PI3K., Akt, mTOR Hl PPARymRNA J7& [ i1y 3
IR SRR 2 A H 2 T v, LS R R R T
"o PPARy S8 A= s e H R 72— 1M
JE - IR RE /D BB B A Qs B AL AT B8 5
I PI3K/Akt/mTOR {53 #% . 15 PPARy fI7KF-
5P,

TR ABZ 7R T LAV 5 JAK2/STAT3 5514 55
o HEIRARIMEIE G KB, R R IRAE K UK & B
I 4 L ) 1 3 P A AR ) FR IR B E R R R
ThiEs, BB IRAE K B PI3K/Akt/mTOR {5538 B%
#H & 5 M class I-PI3K, p-Akt, Akt, p-mTORCI,
mTORC1 1R IXFIEFH KR W E T . R
JIEL 37 1 T JHE 8 R E K B 6 R I, iR E v A1)
(4.45 g/kg) . HH7IHE(8.90 g/kg) . 7 & (17.80 g/kg)
2 Ji5 J) g Ity A L ) ) W PR v 2R A 1 8 R B
F AR, PIBK/A/mTOR {553 #AH G
P A% 2R 52 R SR s R s . TR AT g
iR PISK/AKt/mTOR 15538 40 IS i 20 it
A BE 1 e DA T A AT LA 0 6 MRS, 2T )
TR BAR T,

SR (B, =k FES . i) 21697 2
RUME PRI IR 5 ZARPL 250 07, B R AR IR 7
o SYISLER R, EEFHSURL T 954 R B 1op |
[ 5 RACHTHEE . SRR B H v =R A A A
H KRR 20 (i 25 1%, 4R rEPHIUR BE 2
PATT 2 OB PR I R AP BB R A G R L

E— W5 R I, EEPHIURLAIG R 2 (5.58 g/kg) . 1=
FliE(11.16 g/kg) K AL ALY p-PI3K ., p-Akt
(R FRIE AT 20 i 2 T e, TR B HORL ] e
I b PIBK., Akt (12K 113 35 DATT 35 i 5% 2%
HUBERR ACEEE AL, HORHEAE AP 2 — ] e il
I PI3K/Akt/mTOR {5 53 S B

5 BEIERERET-«B ES5EK

NF-«B & —FiAZ 8 1 F, A Y24 6 2,
JEEEAE AL, 2 TSR R A G B, NF-«B
T B R s R A R A 2 AR
FHIEIE IR B S 5 258, 175 R MR G AE IV, T
JIELJP 5 9 S A A P 11 2 A1

B &R (RS, PS5 AR AN,
A W SRS AN A AR EAR L AR
L far i) & T T BE B 00 T, AV T B
h, TEECE SR I R S W R BRIy
T HLA BB TR AR ST KRR FIAE AL
il RIS R & B, LB AR T 1S, IR E e
JHE K BRI B2 1L TxBa, NF-kB Y8R 11 283k K -9k
BH P, B R A 70 AT BB 2l A2 A1 IkBo/NF-
B 175 510 B e A

AT A LES AMPK/ACC {5538 1%, i []
] IkBov NF-kB {5553 B85 2 0 S, o038
WEAC I R 5 Z T, IkBa 23 NF-xB 5 58
P& B0 1 5 1 22—, IkBa., p50/p65 il NF-xB J& i,
=RIRE AW, [ NF-xB JAE (5 538 B fl, A
IR JAE SN o B SE i o o, 28R 5 T
5, IkBa, p65 WAL L /AKE T #, il IkBa/ NF-
«B 15538 [, DI 0 2 i k2175 T kN BRUAY
BEAGI B & ZE AT

AL PR ) A B AR A (R [ 25 ),
JEIRIT D B A R, WFoE & B, K
EIRKE G E T AT R AER, R F A
AT LA 28 5 R R S A0 /N BRI R
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f) IL-1B. IL-6. TNF-o mRNA % ik F &, TLR4,
IKKP. p-NF-kB % [13REFFAR, RUIZSHR LA g
T3 TLRA/NF-«B 3, M i35 98 5 AR 5 &R
P,

6 BE PPARY/ZEFER X ZF (RXRa) 5518
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HEBUAZE S G F 22 5 FCH 2008 1 R E
JZ I, PPARY/RXRo. {5 538 % J& PPARs {5 -1 %
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P R A A T

AL R E N7 i i VR TAK/STAT3 15538 i
G YT B AR BE A1, 6 T i 2 PPARY/RXRa
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) PPARG. RXRo ik 7K [ LR a7 1 Fil
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2 PPARG. RXRa FRik /K- A& . B dER,
1k B B8 1T fiE 38 3 I 4% PPARY/RXRa {5 538
%, SE TR0 AR b7 4R 534k, s REIRES, DT &
FEVRIT BpAl M AR B B A L

7 RAEFHREERRHEFEREFTILRS
TEF 3 E5mK

PN K SERE SR HEJHE () — 1> 0 2 RRAIE, PN R 2R
PR ARG JOo AR, 18 7] e T 2R 740
BURRE AR B RARPL . T P02 B DX B i
(stimulator of interferon genes, STING )J& 52 F1 98
SiE ) RS 54, AT B TR R A i 4
PRI R B RACHT AR TEIRI TR s . BRI, 7
BRI E I S I RE /N B, STING/# St R T4k
Z 875 A 7 3(interferon regulatory factor 3, IRF3 )
SRR M AU b RO, 5 SR S IR A A
WY FR . STING Al LRI 550, STING
it TANK V33808 1 f29F IRF3 1Y B R AL F1i%
b, IRF3 R AT A 40 RAX, A T4 3R 4 R
PRI 1) 2 S0

BIAAIR IR (522 K% L DR &1L
25 EU L dbAs L RS M S BREe L S E
1 A it 2ol RS e IR ) J2
S FRBOIALEL 7, 1677 8L T BE A PR 2 e
JEIG R R R Y S S g oY 2 IR, MELRE
T BHL 78U I e K BT [ AR AL M R IR 2 T T 4 )R]
Jei, VR T A 2, IL-6, TNF-a 2R G 40 4 [
TR ZFIE TR, AFIEZL 2 STING mRNA Al
IRF3 25 3R 35 T B, 7R A0 1 B R 17 v g
JEE T JH 4% STING/IRF3 3 % - 15 AH 3¢ 42 0 241
JHL PR %) & 3, AT AR AR A Rl 158 L A8 e K B AR
P,

8 5B

H 2 20707 AR L R AR BRI TR B B

fitlh b DA RN . AR | 15 B itk ik
SR E T 25 . B N B 32 1 I R 9 I
SCHR Y E IRIT AR R T S R A, 28 BT,
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