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Exploring Ameliorating Mechanism of Qinlian Jiangxia Decoction for Glucose and

Lipid Metabolism Disorders Based on Integrated Pharmacology

REN Zonghao, YUE Rensong’
(Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)

[Abstract] Objective: To investigate the pharmacological basis and mechanism of Qinlian Jiangxia decoction (QLJXD) in
the treatment of glucose and lipid metabolism disorders. Methods: The Encyclopedia of Traditional Chinese Medicine (ETCM )
and the GeneCards database were used to predict the active components and targets of QLJXD in the treatment of type 2 diabetes
mellitus (T2DM) combined with dyslipidemia. The key components and core targets were screened following protein-protein
interaction (PPI) network, Gene Ontology (GO), and Kyoto Encyclopedia of Genes and Genomes (KEGG) analyses of the
targets and then verified by molecular docking. SD rats were used to prepare the QLJXD-medicated serum, and a 3T3-L1 adipocyte
model of insulin resistance (IR) was constructed with 1 pmol-L" dexamethasone (DEX). After intervention with four sera, cell

glucose consumption and lipid metabolism levels were measured to screen the optimal action concentration of the medicated serum.
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A 3T3-L1 adipocyte model of IR with fatty acid-binding protein 4 (FABP4) overexpression was further constructed by plasmid
transfection. Western blot and Real-time quantitative PCR (Real-time PCR) were employed to determine the expression of FABP4
and peroxisome proliferator-activated receptor y (PPARG) at protein and mRNA levels, respectively, on the basis of which the
regulatory effect of QLJXD on the FABP4/PPARG pathway was evaluated. Results: Network pharmacology revealed that the key
active components of QLJXD in treating T2DM complicated with dyslipidemia were baicalein, acacetin, and «-linolenic acid, and
FABP1, FABP4, and PPARG were the core targets. Molecular docking showed good binding activity between the key components
and core targets. QLJXD-medicated serum improved the glucose uptake capacity, increased insulin (INS) -stimulated glucose
consumption (P<0.01), and reduced total cholesterol (TC), triglyceride (TG), and free fatty acid (FFA) levels (P<0.01) in the
3T3-L1 adipocyte model of IR, with the medium-dose-medicated serum demonstrating the most potent effects. Overexpression of
FABP4 impaired the glucose uptake capacity in the 3T3-L1 adipocyte model of IR and promoted intracellular accumulation of TC,
TG, and FFA (P<0.05). The medium-dose-medicated serum improved glucose uptake capacity and reduced the accumulation of
TC, TG, and FFA (P<0.01), while decreasing the protein and mRNA expression levels of FABP4 and concomitantly increasing
the protein and mRNA levels of PPARG (P<0.05) in the 3T3-L1 adipocyte model of IR with FABP4 overexpression. Conclusion :

The QLJXD-medicated serum has been evidenced to ameliorate glucose and lipid metabolism disorders in the 3T3-L1 adipocyte

model of IR through multiple components, with the mechanism related to the FABP4/PPARG signaling pathway.
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Fig. 1 Morphological changes of 3T3-L1 adipocytes observed by

oil red O staining (inverted microscope, x200)
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Control+5s [ I 75 4 3%, Control+5S [ ML 75 +INS 4H
AT 75 B T B I 3 4 S (P<0.01) , #2751 wmol-L!
IN'S A] J 38 3T3-L1 A 7 200 i XoT i 2 0 1 8 B 38
AW FEE 5 Control+23 [ Il 1 4H L4, IR+58
P I 37 2H 4 25 15 3 FE i B FE AR (P<0.01) , $2R
1 wmol-L"' DEX FF i/ 5 ) IR-3T3-L1 i [Iij 41 g i #L
IRMG . 5 IR+ UM 4, A IR+ 7] 6 7
24 1MLV 41 0 G 7 BE TH AR B R 3 i (P<0.01) 3 5
IR+ %5 [ IfiL 78 +INS 41 [ 4%, IR+ 5 & & 245 1l
T8 +INS ZH Il IR+ 7] 45 5 24 1007 +IN'S 20 (1) 75 25
AR R B E T (P<0.01), 455 4R, h R &
X5 3 1 0 B IR IR-3T3-L1 I 15 40 i 114 7 25 W 43¢
HURE 7 Bk 35 TR A9 7 oo B %

3.9 B IR B S 20035 4T IR-3T3-L 1 Jig 17 41 e A Jo
I E R 5 0 H 3T3-L1 R I 40 il L 4
IR-3T3-L1 i /I 40 Jf ) FFA . TC . TG & & i 3 3% i
(P<0.01); M F IR BRI KK 2 B E X E 7 &
24y 1L ¥ % 20 A PN R B S R 0 A G R T
w3 20 40 S FFA . TC TG ¥ i % F [ (P<0.01) ;
75 ) 2 40 Mg FFA . TC . TG B % F [% (P<0.05) , Il
£ 3. GERAER R = 5 1% 2 B X T IR-3T3-L1
B 07 240 i B T S R W B R R L
7RI 5 A g R A Rk S R AR
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F2 FEEEFAHMENIR3T3-L1EFHARFEHEEENE
fa (x+s,n=3)
Table 2 Effect of Qinlian Jiangxia decoction-medicated serum on

glucose consumption of IR-3T3-L1 adipocytes (x+s,7=3)

219 PRAL o8 /% 4 %) B 315 #E B /mmol - L
Control+25 [ il 15 41 10 7.68+0.79
Control+%5 [ L i +IN'S 4 10 10.76+0.64"
IR+75 [ IfiL 75 41 10 3.48+1.36"
IR+55 [ JfiL V5 41 +INS 4 10 3.78+0.73
TR 51 5k 75 24 1fi it 41 10 4.77+0.49
IR 7] 44k 55 24 1l 7 +INS 41 10 5.94+0.37
IR+ 4t 24 1 T 41 10 6.82+0.73%
IR+ 1] 4t 5 20 10775 +IN'S 41 10 9.24+0.56
TR+ 31 5k 5 24 1LV 41 10 5.05+0.89
IR+ 7] 4t 25 2 1fi 35 +IN'S 21 10 6.89+0.65

W 5 Control+25 11 1ML 2H HL %5 P<0.01; 55 IR+%5 14 IfL 35 41 [t
2 P<0.01; 5 TR+ [ Il 15 +INS 41 L 4% ¥ P<0.01

5 Control+%s [ L7 20 L2, IR+25 [ 1L 2H 40
MiN FFA . TC. TG B & Ftim , 2R B A G # 2 X
(P<0.01) ;5 IR+%5 [ IfiL ¥ 41 L 4%, IRHIK ) & 7 24
I 4 = T8 AR T BEAH 22 5 G 24 2 3 IR+
F 4 A 24 17 41 FFA .\ TC . TG & # F [ (P<0.01);

IR+ 15 #5124 1L 75 41 FFA . TC . TG B i F [, 2% 5%
HA G125 L (P<0.05) , W3 3. 45 R 4ER KA
2534 22 J % IR-3T3-L1 I [ 40 i g i &5 AR i ik
LN R S R R R I R
BEAE R

3.10 X% E 7 2 L Bk A ad % 1k FABP4 X
IR-3T3-L1 Ji5 5 240 O A A By 52 e T 3.8 T il
3.9 TAE I e PR % 22 B o 24 v X R
ik FABP4 [ IR-3T3-L1 JIg 5 40 g 5 47 1 10, I A )
25 20 40 e PN R AR AR R, 5 S AR A I A
e85, 35 ¢35 FABPA+55 [ IfiL 175 20 (1% 48] 465 ¥ T 6 12 B
B (P<0.05) 5 5 %8 F AR +25 1 ILTE +INS 41 [
B, F 38 FABP4+75 [ I i +IN'S 21 (1) 7 245 Bl 1 FE
H IR B D (P<0.05) , $278 FABP4 [ 1 6 35 £ %
IR IR-3T3-L1 2 g 1) i) %0 4% 16 HCHE 7 FOAE IN'S A 50
JEE . 5ot F3k FABP4+25 [ IILTH 41 Fe 4, i ik
FABP4+ 1 51 15t 55 24 1L 3745 21 1) 7 %6 1 70 FE It =5 04
Jn(P<0.01) ; 5 3 % ik FABP4+4% [ IfiL % +INS 41 [t
A 1h 32 3K FABPA+H #1545 25 1 3% +IN'S 20 (1) 5 2
BEIY FE B 8 B N (P<0.01), WK 4, $2R &
2517 AE B 3% FABP4 it % 35 )5 Y IR-3T3-L1
21 6 ) R85 7 AR R EBURE 7 AN IN'S ) A

F3 FEZFFSHMBEX IR-3T3-L1 SR ARSI (f+s,7=3)

Table 3 Effect of Qinlian Jiangxia decoction-medicated serum on lipid metabolism of IR-3T3-L1 adipocytes (x+s,n=3)

21 51 ARG B0/ % FFA/pmol- g TC/mmol- g’ TG/mmol- g
Control+23 [ IfiL. 75 41 10 1.77+0.26 0.1440.03 0.17+0.02
IR+23 [ ML 5 41 10 5.03+0.47" 0.39+0.06" 0.34+0.03"
TR 51 2 75 24 1 it 41 10 4.17+0.84 0.31+0.05 0.29+0.04
TR+ I o 55 24 1L 75 41 10 2.63+0.49” 0.21+0.05> 0.21+0.04%
TR+ 71l 42 75 24 1 75 41 10 3.37£0.70” 0.24+0.05> 0.25+0.03>

TF : 5 Control+45 [ ML iE 41 H 4% " P<0.01 5 5 IR+25 1 1fiL 3% 41 H 4 2 P<0.05,7 P<0.01

525 3R +25 (M5 41 H A, 1 % 3k FABP4+
25 [ 1L 41 i FFA . TC . TG % & I I 32 & (P<0.05,
P<0.01), 475 FABP4 (1 R A M & [ IR-3T3-L1 4
JiEL P9 B R BT % R 5 ik 3Rk FABPA+%S [ LS 41 1
B, 1 3k FABP4+h I a5 3 24 1L i 41 9 FFA
TC.TG & i B T (P<0.05), W 5. $#mh# &
& 24 175 fE 21 1E FABP4 33 235 B 5 2 A G o &5 .
301 %K % & 2500 4 i 33k FABP4 5 Y
IR-3T3-L1JE /Il 20 IS PPARG %5 H #5052 m S5=8
AR AR +2S PS4 LR 38, 28 1 AR+ 5 24 1003 4 4
Jitl N FABP4 & 14 ¢35 B 2 F#fIL (P<0.05) ,PPARG &
12235 8 3 TH R (P<0.01) 5 5 25 PR AR +25 11 I T 41

- 242 -

FLA 38 F 3K FABP4+%5 [ IfiL 75 4141 il P FABP4 2 4
Fik B F TR (P<0.01) ,PPARG 4K 14 6 1k 1 & P I
(P<0.01) ; 54 3% 3k FABP4+25 [ Il 5 40 &, o) 6
ik FABP4+% 24 Ifil 1% 2H 40 il N FABP4 25 [ &5 W] i
F# M (P<0.05) ,PPARG 7 1 %1k B 2 71 #5 (P<0.05)
ULP 2.3 6, $EIR TR Lg% A 20Tt R IR-3T3-L1
JI 17 40 JfL N FABP4 25 [1 4% 35 , H FABP4 33K Tt i fif
PPARG # 1 3R 3K B AR ; v iRl i % % 22 |07 7T 3 4 3
5 FABP4 i 1K JF 035 PPARG IR R IR A .
Real-time PCR 25 % WK, 5 25 [ 84 +25 1 1l
T LA AR RIVRE A T 28 1 ok gk Rk b S, &5
P14 AR+ 55 24 1ML 3 4120 M9 P9 1) FABP4 mRNA ik &
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F4 BEZFFPFESHMEN T RIE FABP4# IR-3T3-L1 5
AR BB E RN (X+s,7n=3)
Table 4 Effect of medium-dose Qinlian Jiangxia decoction-

medicated serum on glucose consumption in FABP4-

overexpressing IR-3T3-L1 adipocytes (x+s5,n=3)

PRI AR G

<l /% /mmol-L"
25 AR+ L 2 10 3.34+0.61
25 B AAR+25 LT +INS 21 10 3.94+0.56
i 3k FABP4+%5 [ IfiL 15 41 10 1.47+0.22"
i K FABP4+75 (4 IfiL 1 +INS 21 10 2.06+0.26
25 AR PR i 2 i vE A 10 8.36+0.46%
25 AR+ PR 2 MU HINS 41 10 9.65+0.60"
i 3k FABPA+ 1 51 b 25 24 1M 3 41 10 4.94+0.69
i 223K FABPA+H 51 it 75 24 1fi ¥ +INS 21 10 6.30£0.43%

T 528 [ AR+2S ML 2 e E U P<0.05,2P<0.01;5 5 25 2k +
25 [ LT HINS 41 142 Y P<0.05,YP<0.01; 5 it % 35 FABPA+75% [ 1ML 7
4 A% P<0.01; 5 31 335 FABP4+25 [ [l +INS 41 F 3% © P<0.01
B @ A% (P<0.05) ,PPARG mRNA ik I K 5
HEO 5 AE R 0Ok % G R X IR-3T3-L1 fig 17 41 i
1T FABP4 it £k 2 )5, 5245 H AR +25 (LG
21 B, o ik FABP4+7S H IfiL i 41 40 il N FABP4

D s "N 17 kDa

FABP4
PPARG - — - " 58kDa
p-actin D GEED GNP W 3D

A B C D
TE A28 LB H5 1 I 4L 5 B it 3% 35 FABPA+453 [ IfiL 7 40 5
C. 25 AR+ PR 5 25 MLV 2L D i 38 FABPA-+HP 7k 35 24 1 35 401
B2 A FIEIR-3T3-L1 4 FABP4 5 PPARG EH R Bk
Fig. 2 Electrophoresis of FABP4, PPARG protein expression of
IR-3T3-L1 adipocytes after plasmid transfection

mRNA 235 & i F 111 (P<0.01) ,PPARG mRNA
ik R AR (P<0.01) 5 5 i %38 FABP4+75 A Il
WA H e, o 3 3K FABP4A+ & 25 1L W5 40 40 i N
FABP4 mRNA % ik & I & T F& (P<0.01) , PPARG
mRNA £ ik & W] W 3, 22 5 B gt 3 L (P<
0.05) , W3 7. $2 7% it A % Y FABP4 BE b 35 3 Jn
IR-3T3-L1 fig /I 40 s ) FABP4 mRNA % ik , [A] i} £
53 PPARG mRNA KL, AR S5ELZEY
A DL ¥R 43 i % FABP4 mRNA 3if % ik, [6] B g 36
PPARG mRNA i £ ik .

R5 BEZFFHAEEHMFEI FABP4IT R IE IR-3T3-L1 fERT A MRS RSB (x+s,2=3)

Table 5 Effect of medium-dose Qinlian Jiangxia decoction-medicated serum on lipid metabolism in FABP4-overexpressing IR-3T3-L1

adipocytes (x+s,n=3)

21 51 RT3 H0% FFA/wmol- g TC/mmol- g TG/mmol- g’
25 A T 10 5.34+0.33 0.41+0.05 0.33+0.04
i F ik FABP4+%5 4 IfiL 7 21 10 7.590.98 0.68+0.08 0.44+0.03"
25 [ B MR A 24 i T 4 10 2.94+0.54” 0.23+0.04" 0.21+0.03"
i 23K FABPA-+HF 51 b 55 24 1l 7 41 10 5.53+0.53% 0.52+0.05" 0.34+0.03

528 PR 23 1 0 4 8 Y P<0.05,7 P<0.01; 55 36 3k FABP4+%5 [ I 1% 40 L 5 ' P<0.05(F 6 [7])

K6 TEEFTHAHMBEXTRIE FABP4H IR-3T3-L1 5 A A8 PPARG 5 FABP4 E B R AW BN (f+s,n=3)

Table 6
IR-3T3-L1 adipocytes (x+s,n=3)

Effect of Qinlian Jiangxia decoction-medicated serum on PPARG and FABP4 protein expression in FABP4-overexpressing

215 I35 Ve BE /% FABP4/B-actin PPARG/B-actin
23 T A2 10T A 10 1.000.10 1.00+0.11
it 23K FABP4+25 [ IfiL i 4H. 10 3.06+0.04% 0.46+0.04>
25 AR+ PR i 2 v A 10 0.60+0.08" 1.83+0.20”
i F 3k FABP4A+ e 7 24 1 35 41 10 2.02+0.26" 0.79+0.08"

4 itig

HBE 2 ML JC“ T2DM AR 5% " 20 44, 22
253 VA & I TR Rg R T, AR AR
SR LE R R ZAS N IE A A TR
POAZ G I DR TN LB R, T B R R

BLAT LLSE W KBRS 075 DL e 38 7 1 s BILAE 22

M E R A TERE R R R N B A 2R

A A B WEBE IR BE T 0 R U 5 4 2 kg B

RN " Z BT ST R RABE ZE O

VRhEEZEG, KR TR NS K H R
- 243 -
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R7T EBEEFFEHMBXTRIEFABP4E IR-3T3-L1 5548 FABP4 5 PPARG mRNA RiEHI M (¥+s,n=3)

Table 7 Effect of Qinlian Jiangxia decoction-medicated serum on FABP4 and PPARG mRNA expression in FABP4-overexpressing
IR-3T3-L1 adipocytes (x+s,n=3)
i RELG 50 % FABP4 PPARG
275 H RS g A 10 1.01£0.16 1.01£0.13
i F ik FABP4-+%5 [ I 375 41 10 3.03+0.16” 0.420.02%
25 A MR P R 24 100 10 0.52+0.12" 1.24+0.14
f ik FABPA-+H1 ] it 55 24 1 3 41 10 1.87+0.26" 0.740.10%

T 528 AR +ES LS 4 HE 8 Y P<0.05,% P<0.01 ;45 i 36 35 FABPA+2S 4 LT 41 L 4% ' P<0.05,%P<0.01

Bl TG AN N AL, B 22 H 2 DI, 5 iE 2
LRSS R T n] v R TS K
o TR HZE, B ALK . F B ) nl i
PR 8 I8 (RN A = H ZHCh I,
i v S M R 7 B EE B R MR SE RS TR
N H 2 R AR S SR FE IR A R SR AN Z L. kP
256 M B B, FE IR IT F , IE R 20 50 r £
AR MBF AR ZHL, TS AR Z .
T R A PR, DU AL R HIORS 03 T, AT T B
KR, K AR K TR 08 DU A, 2800 1 2215 LA A B

AW 52 A Bh W0 45 2 B4 H0I0 S 25 3R
J7 T2DM & FF I g 55 % (1) 80 F 1 4 i 43 b , ¥ &5
B AW T o RR R AR R O B L, B B B
9 M TR 0 A8 T TR AR F PO R0
FABP1 Fl FABP4 [n] J& T B i1 f1: 48 & 11 0%, ml i 1o
5 FFA 254, VA7 403 b (9 i 5 5% 328 J INS #2615
53 Y. T PPARG S X AE I 45 41 i Xt INS 114 £
B IR S 5 A0 0 g A AR L o Tk
ZE R WoR 0 T 5 SRR R A 2 B 1 45 A AR IR
F=7.0 kcal-mol' (1 cal~4.184 J) ,iES: T X% H
e A E IR R

IR J& T2DM . Ifil fig 5 % 45 AR 15 AH OG0 25 114 3 [
I P2 A E 5 E R R AR vh R PR T OC AR
RS BRI, g FABP4 T &5 5 & i b (IR
VIR S B A AR S TEAH O, 1T IfLIE PPARG F 5 W
BRI, B2 E s IRARAE T /YA i
41 BB 1R 1 15T 35 L AL R D0 3% 5 HE R BRE i A ), 7
AR AR GEF R B4 F L 140 FFA) 5
FABP4 45 4 Y ] if 23 fi 1F FABP4 78 41 i 4 Y ik
W J5 FABP4 23 4 off o MR 3 A 40 f 4%, 3 i 0%
PPARG, iz & FABP4 0] £ i 5 B A4 (9 15 00 T 2647 %
By AR N BUBE 52 R D5 4120 b, FABP4 11 15 %
ik 5 PPARG Ik 35 2t B b 2 A0 5C 1, FABP4 n] i@
1 A2 #F PPARG 2K 11 1972 2 Ak fin bR 5 B i ok i
W HMNIF 5T IR R B, AMIE % 1) FABP4 fig 2 35 T V8 A% i

- 244 -

4 21 h PPARG 11 32 35 9 T4t B8 105 48 Jfa 1) 73 4k 5 g
J 3 ik B2t Ah  FABP4 & 1] 3 3o 7 il PPARG
1) B P T RH R L AR 0 40 M b i IR TR B R 1R S
JAE K

% F AR WESE DL 3T3-L1 g i 40 i &2 1 IR 45 A
T FABP4 fy i kL 5% g« H AR B . %% UL J5 FABP4
M5 mRNA I % [, M PPARG & 1 5 mRNA
WE T, 5 RE R AT — B R B
B INS R R B 40 N FFA . TG . TC 7+,
$& 78 FABP4 o) 3% 3k i = b5 Ag X35 25 6L JF % Ak IR
i — 0 M BN, K % 22 E 1 7 245 13 7T 3] FABP4
i F ik i PPARG 7E #5555 03 2 1w W A2, AT
M3 K FABP4 o) e ik 5 i i AR S 5, #fk ) L 32 22
if it FABP4/PPARG {5 538 % A FEVE I . 5T M 4%
i RS A0 SR B i 22 B0 O AR A
ZKHL 0 25300 I Bl 5 5 Sk 002 A VRORH /O RG ofE
A RS AL 53, I [ B FABP4/PPARG {5 %5 il
BN AR = i EARBLE

[(FIzEMsR] ALRAEAEMAH BT,

[BE k]

[1] BOZKURT B, AGUILAR D,DESWAL A, et al. Contributory
risk and management of comorbidities of hypertension,
obesity, diabetes mellitus, hyperlipidemia, and metabolic
syndrome in chronic heart failure: A scientific statement from
the American Heart Association [J]. Circulation, 2016, 134
(23):e535-578.

[2] EINARSON T R, ACS A, LUDWIG C, et al. Prevalence of
cardiovascular disease in type 2 diabetes: A systematic
literature review of scientific evidence from across the world
in 2007-2017[J]. Cardiovasc Diabetol,2018,17(1):83.

[3] AHMMED M S, SHUVO S D, PAUL D K, et al. Prevalence
of dyslipidemia and associated risk factors among newly
diagnosed type-2 diabetes mellitus (T2DM) patients in
Kushtia, Bangladesh[J]. Plos Glob Public Health, 2021, doi:
10. 1371/journal. pgph. 0000003.

[4] JIL,HU D, PAN C, et al. Primacy of the 3B approach to

control risk factors for cardiovascular disease in type 2



932 B 141
202647 H

[ 5238 75

eh JL ==

[6]

FIR e Vol. 32,No. 14
Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2026

diabetes patients[ J]. Am J Med,2013,126(10):925. [14]  RFF5, 5k SCHE KDL M, 55 . S v 24 5 24 1T U B 1Y O o
BEMS , 2= 6 0 . B IR L B S B SCE R [T IR R 252 Jr kRS BOR [T]. v S 88 O R 2 2R, 2023, 29(2)
2018,33(6):474-477,481. 195-202.
XUE P, LI Y K. Progress in the study of dyslipidemia in LIN T X, ZHANG W J, ZHANG Y J, et al. Screening
diabetes[ J]. Clin Focus,2018,33(6):474-477,481. methods for optimal serum concentration of Chinese
GALICIA-GARCIA U, JEBARI S, LARREA-SEBAL A, et medicine: A review [J]. Chin J Exp Tradit Med Form, 2023,
al. Statin treatment-induced development of type 2 diabetes: 29(2):195-202.
From clinical evidence to mechanistic insights[J]. Int J Mol [15]  WANGY,ZHAO B,FEIY,et al. Ma Xing Shi Gan decoction
Sci,2020,21(13):4725. eliminates PM2. 5-induced lung injury by reducing pulmonary
KURUKULASURIYA L R, SOWERS J R. Therapies for type cell apoptosis through Akt/mTOR/p70S6K pathway in rats
2 diabetes: Lowering HbAlc and associated cardiovascular [J]. Biosci Rep,2020,40(7):BSR20193738.
risk factors[ J]. Cardiovasc Diabetol,2010,9(1) :45. [16] KA, LV, X0 i, 45 245 24 138 4 7 1k 09 F 90 HE
AR BRI, 0, A5 ol B I HORE R T R IR )], RLT]. e EE 25243, 2015,30(11) :4006-4009.
BB ,2011,43(2):155-156. ZHANG J T, WANG P, LIU A F, et al. Overview about
YUE R S, CHEN Y, WANG S, et al. Discussion on the preparation methods of serum containing Chinese medicine[ J].
treatment of diabetes by Zhupi Sanjing[J]. J] New Chin Med, China J Tradit Chin Med Pharm,2015,30(11) : 4006-4009.
2011,43(2):155-156. (17 ®B0H, A K 22 8855, 45 . 3T3-L1 IR U 40 B i 12 3% R HU e
Bl AR, E R BT D) ORI R R S 0 B HESL IRAE Koy THE bR B (1], ey digy SR 2y B,
X T2DM A BK R R AR A S mr [0 ], 22 = 1 1 25, 2022, 2018,29(2):225-231.
33(4):797-801. LUO X X,ZHU S L,L1Y, et al. Establishment, optimization
YANG X,YUE R S, WANG Q Y. Investigating the effects of and molecular marker identification of the insulin resistant
Banxia Xiexin decoction on lipid metabolism in T2DM rat model in 3T3-L1 adipocytes[J]. Tradit Chin Drug Res Clin
models through the "Zhupi Sanjing" therapeutic principle[ J]. Pharmacol, 2018, 29(2) :225-231.
Lishizhen Med Mater Med Res,2022,33(4):797-801 (18] sk3Cse, myjiti, MR, 55 . B-7 £ W X I 10 i v 4 FH R HEAIL
b, TEBR I, E e, 5 2 RS0 %) 2 AU DR (5 HE Tk (7], @Z’j%%‘h,zom,m(s);757-761.
BRI ) fB O A KBRS B AN ML D BE A2 [T ). AR R ZHANG W W, XIANG S, CHEN H, et al. Research progress
25 K2R ,2021,44(1) : 81-85. on the protective effects and mechanism of B-sitosterol in the
WANG J, WANG X M, WANG X P, et al. Effect of Banxia prevention and treatment of cancer[J]. Herald Med, 2024, 43
Xiexin decoction on blood glucose and pancreatic islet beta (5):757-761.
cell function in patients with T2DM (spleen weak stomach [19] TANG W,SUN G,JI G W, et al. Single-cell RNA-sequencing
strong syndrome) [J]. J Chengdu Univ Tradit Chin Med, atlas reveals an FABPIl-dependent immunosuppressive
2021,44(1):81-85. environment in hepatocellular carcinoma [J]. J Immunother
BN R TR R A R A S A AR A R B R Cancer,2023,11(11):¢007030.
Y PR 5 L A8 A WL B 5T [ DL BHR - B4R IS 2 R [20] GU M, LIN Y, GAI X, et al. High serum FABP4 levels are
24,2024, negatively associated with the reversion from prediabetes to
ZHAO X Y. Study on the mechanism of Qinlian Jiangxia normal glucose tolerance: A 2-year retrospective cohort
decoction improving diabetic skeletal muscle lesions based on community study[J]. Diabetes Metab Syndr Obes, 2022, 15:
mitochondrial biogenesis and mitophagy [D]. Chengdu: 2217-2225.
Chengdu University of Traditional Chinese Medicine, 2024. [21] OSORIO-CONLES O, IBARZABAL A, BALIBREA J M,
AP B EE R A R RS0l AR e et al. FABP4 expression in subcutaneous adipose tissue is
[T]. v 5256 07 7] 2 2% 7, 2020,26(22) : 164-171. independently associated with circulating triglycerides in
LI F P, GE'Y Q, ZONG Y J, et al. Analysis of Banxia obesity[J]. J Clin Med,2023,12(3):1013.
Xiexintang based on ancient literatures[J]. Chin J Exp Tradit [22]  MICHLER S, SCHOFFMANN F A, ROBAA D, et al. Fatty
Med Form,2020,26(22):164-171. acid binding to the human transport proteins FABP3, FABP4,
b, AR, ER . 3 F AMPK/SIRT1/PGC-la 5 5 % and FABPS from a ligand's perspective [J]. J Biol Chem,
BT H 5.0 1 2 3% T2DM MO R BRUDE & AEHE A9 DL 2024,300(6):107396.
W (0], B35 B E 25,2023 ,34(7) : 1560-1563. (23] SRIRAT AR BRI, &5 . W S8 BRI v 12 D A FEORS 15
YANG X, YUE R S, WANG Q Y. Elucidating the RITHEIRIR BB [T, p E R P EE A A 4%, 2019,39(5)
mechanisms of Banxia Xiexin decoction in ameliorating 609-613.

insulin resistance in T2DM rats through modulation of the
AMPK/SIRT1/PGC-1a signaling pathway|[J]. Lishizhen Med
Mater Med Res,2023,34(7):1560-1563.

ZHANG B X, YUE R S, CHEN Y, et al. Thinking on

reinforcing pi to disperse essence method treating diabetes

from gut microbiota[ J]. Chin J Integr Tradit West Med, 2019,
- 245 -



932 B 141
202647 H

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 32,No. 14
Jul. ,2026

[24]

[26]

[28]

[33]

39(5):609-613.

Tl TR TR, S BT I ABOR 7 BRI B L
1 2 U PR S T8 T R K e e D re 2 m (1],
feP R 22 ,2019,34(7) :2994-2996.

WANG J,YUE R S, WANG X M, et al. Effects of the method
of promoting spleen and dispersing essence on intestinal flora
and immune function of T2DM patients based on the theory
of "spleen Qi dispersing essence" [J]. China J Tradit Chin
Med Pharm,2019,34(7):2994-2996.

XA HR, ER,H . MR P b R
PR 24 ,2019,25(1) :26-27.

LIU R R,YUE R S,ZHAO W W, et al. New knowledge of
sugar poisoning[ J]. J Basic Chin Med,2019,25(1):26-27.
DHANYA R, ARYA A D, NISHA P, et al. Quercetin, a lead
compound against type 2 diabetes ameliorates glucose uptake
via AMPK pathway in skeletal muscle cell line [J]. Front
Pharmacol,2017,8:336.

WANG T, LIU L, DENG J, et al. Analysis of the mechanism
of action of quercetin in the treatment of hyperlipidemia based
on metabolomics and intestinal flora[ J]. Food Funct, 2023, 14
(4):2112-2127.

BARADARAN R V, ASKARI V R, HOSSEINZADEH H.
Promising influences of Scutellaria baicalensis and its two
active constituents, baicalin, and baicalein, against metabolic
syndrome: A review [J]. Phytother Res, 2021, 35(7) : 3558-
3574.

SONG F,MAO Y J,HU Y, et al. Acacetin attenuates diabetes-
induced cardiomyopathy by inhibiting oxidative stress and
energy metabolism via PPAR- «/AMPK pathway [J]. Eur J
Pharmacol,2022,922:174916.

WEI Y, JING J, PENG Z, et al. Acacetin ameliorates insulin
resistance in obesity mice through regulating Treg/Th17
balance via MiR-23b-3p/NEU1 axis[ J]. BMC Endocr Disord,
2021,21(1):57.

LI B,HAO J, ZENG J, et al. SnapShot: FABP functions[J].
Cell,2020,182(4):1066.

GONG S, HAN X, LI M, et al. Genetics and clinical
characteristics of PPARy variant-induced diabetes in a Chinese
Han population[ J]. Front Endocrinol,2021,12:677130.

HSIN K Y, GHOSH S, KITANO H. Combining machine

learning systems and multiple docking simulation packages to

+ 246 -

[35]

[37]

[38]

[39]

[40]

[42]

improve docking prediction reliability for network
pharmacology[ J]. PLoS One,2013,8(12):e83922.

MIAO L,ZHANG X,ZHANG H, et al. Baicalin ameliorates
insulin resistance and regulates hepatic glucose metabolism
via activating insulin signaling pathway in obese pre-diabetic
mice[ J]. Phytomedicine, 2024, 124:155296.

DA SAA,DO CJM,LI X, et al. Role of hyperinsulinemia
and insulin resistance in hypertension: Metabolic syndrome
revisited[ J]. Can J Cardiol,2020,36(5):671-682.

TSAO C W, ADAY A W, ALMARZOOQ Z I, et al. Heart
disease and stroke statistics-2023 update: A report from the
American Heart Association[J]. Circulation, 2023, 147(8) :
€93-e621.

YU H,GUO J,LI B, et al. Erucic acid promotes intramuscular
fat deposition through the PPARy-FABP4/CD36 pathway[J].
Int J Biol Macromol,2025,298:140121.

ZAMANINOUR N, MIRZAEI K, KESHAVARZ S A, et al.
New insight into determining indicators of metabolic status in
women: Expression of PPARy and FABP4 in PBMCs [J].
Women Health,2017,57(8) :905-918.

BAHRAMI-NEJAD Z,ZHANG Z B, THOLEN S, et al. Early
enforcement of cell identity by a functional component of the
terminally differentiated state[J]. PLoS Biol, 2022,20(12) :
€3001900.

FURUHASHI M, HOTAMISLIGIL G S. Fatty acid-binding
proteins: Role in metabolic diseases and potential as drug
targets[ J|. Nat Rev Drug Discov,2008,7(6) :489-503.
GARIN-SHKOLNIK T, RUDICH A, HOTAMISLIGIL G S,
et al. FABP4 attenuates PPARy and adipogenesis and is
inversely correlated with PPARy in adipose tissues [J].
Diabetes,2014,63(3):900-911.

DOU H X, WANG T, SU H X, et al. Exogenous FABP4
interferes with differentiation, promotes lipolysis and
inflammation in adipocytes [J]. Endocrine, 2020, 67 (3) :
587-596.

ZHANG M, HOU L, TANG W, et al. Oridonin attenuates
atherosclerosis by inhibiting foam macrophage formation and
inflammation through FABP4/PPARy signalling [J]. J Cell
Mol Med,2023,27(24) :4155-4170.

[RERE FhAM]



