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W E HE A TRF SR EIR 9 (AMPK)/Z &34 B F 3-9 B /R4 1 (SUV39HL) /285 & H3 % 915 #i A8 = F AL
(H3K9me3) 4l , 33 3 53 344k 448 fkm (GDM) K R 5 F K3 69 B B EUE . T3k RA BSR4 R | £ %
H64 7 XM GDM kxf\.’]‘ﬁi,ﬂ"lﬂ“ﬁ’fﬁﬁk#]é@ KR4 H GDM 4, 5 F- A 4 . 58 & Al F 4 5% & A F+AMPK 7 h)
# (Compound C) 48, A48 10 2 5 % B 10 R A8 44 eR R agdedk K R A A 3T B4, 4K R :é%’%w(%@)ﬂzﬂﬁii%#mz%f&/i
BAA BRI EE2, ;‘K/‘Q/\’e"i)" ol B2k B89 ML 45 (FBG) M £ 5 i 45 AR 5 WLME £ 7 (FINS) e By 45445 4
(HOMA-IR) & B 2 #0835 20 (ISD ] s flg 46 47 (B A2 B B b = 8 AKE L Ig & & e B B ) ST Hb?a*ﬂ‘(lﬁéklﬁxér?ﬂ@&\kgﬂ
R 4 BB AR EE) KRR F(CREEZS amiahE 1. 9@ %6) RFAY &G [AMRClgMBRERE FHX%EG 3
(CTRP3)] M By AR AR X B F [ R B 4455 % 9 4(GLUTY) BB 2] A B BAL B2 46 A7 [ A8 AL B ALER (SOD) it AL 2.8
(CAT) .73 =& (MDA) 7K T, YL H T 41 22 9% B2 5 3, SHAE MU 2048 " AMPK/SUV39H 1/H3K9me3 4h48 % & & 69 F ok oL, &R
5 GDM 4aAatt, 5 HAK & A TR T AR a7 F 8L SR T BE AR K i id iE R R R R R R AR LK
%, 2 FBG.FINS /K-F ,HOMA-IR, sn I§ 45 4% AT 3 64547 . K72 B F MDA K -F A% SUV39H1 . H3K9me3 & & 9 £ 34 ¥ B F HAK
RTFA,RBAT FG B FH R £ BT KT Fo AMPK & & 89 8RB AL KT 39 B %91 3 (P<0.05) , BF 58 3 /) 2469 K &
% 2% (P<<0.05). Compound C 7 % % i# # & 1l & % 5 F *F L 2 FAFI R EME A (P<0.05). £i® T X FTRHFRE
GDM X R, 649 BAL L i Fe K g2 BB, % 348 1 CTRP3 .GLUTA  Bg Bt /KT, Ai & FL e By & 4t ; LR R ) +T Ak 5 3907 AMPK |
Fp4) SUV39HI A~5-49 H3K9me3 #4464 % .
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Effects of baicalin on insulin resistance in rats with gestational diabetes mellitus and its mechanism

SHI Kewei', CHEN Xi’, ZHAO Xiaoyan', YANG Bo', LIU Yunchun', GAO Yueyue' (1. Dept. of Obstetrics and
Gynecology, the First Affiliated Hospital of Hebei North University, Hebei Zhangjiakou 075000, China; 2.
Dept. of Ultrasound, the First Affiliated Hospital of Hebei North University, Hebei Zhangjiakou 075000, China)

ABSTRACT OBJECTIVE To investigate the effects of baicalin (BC) on insulin resistance in rats with gestational diabetes
mellitus (GDM) and its underlying mechanism based on the adenosine monophosphate-activated protein kinase (AMPK )/suppressor
of variegation 3-9 homolog 1 (SUV39H1)/histone H3 lysine 9 trimethylation (H3K9me3) axis. METHODS A GDM rat model was
established by a combination of a high-fat diet and streptozotocin injection. The successfully modeled rats were divided into the
GDM group, BC low-dose group, BC high-dose group, and high-dose of BC+AMPK inhibitor (Compound C) group, with 10 rats
in each group. Another 10 pregnant rats fed a normal diet served as the control group. Rats in each group were given corresponding
drugs/normal saline intragastrically and/or intraperitoneally, once daily for 2 consecutive weeks. After the last administration, the
levels of fasting blood glucose (FBG) , pancreatic function indexes [fasting insulin (FINS) , homeostasis model assessment of
insulin resistance (HOMA-IR) , insulin sensitivity index (ISI)], blood lipid indexes (total cholesterol, triglyceride, low-density
lipoprotein cholesterol) , liver function indexes (alanine transferase, aspartate transferase, alkaline phosphatase) , inflammatory
indicators (C-reactive protein, interleukin-18, interleukin-6), metabolic regulatory protein [complement-Clg/tumor necrosis factor-
related protein 3 (CTRP3)], insulin sensitivity related factors [glucose transporter 4 (GLUT4), adiponectin], and oxidative stress
indicators [superoxide dismutase (SOD), catalase (CAT), malondialdehyde (MDA )] were measured. Pathological changes in liver
tissue were observed, and the expressions of proteins related to the AMPK/SUV39H1/H3K9me3 axis in liver tissue were detected.
RESULTS Compared with the GDM group, rats in the BC low- and high-dose groups showed varying degrees of improvement in
pathological changes such as disordered cell arrangement, vacuolar degeneration, lipid deposition, and inflammatory cell
infiltration in liver tissue. Their FBG and FINS levels, HOMA-
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regulated, while metabolic regulatory protein, insulin sensitivity-related factors and AMPK protein phosphorylation levels were

significantly increased (P<<0.05). The improvement was more significant in the BC high-dose group (P<<0.05). Compound C

could significantly reverse the ameliorative effects of high-dose BC on the above quantitative indicators (P<<0.05).

CONCLUSIONS BC can significantly reduce oxidative stress and inflammatory responses, increase serum levels of CTRP3,

GLUTH4 and adiponectin, thereby improving insulin resistance in GDM rats. These effects may be related to the activation of AMPK

and inhibition of SUV39H1-mediated H3K9me3 modification.

KEYWORDS baicalin; gestational diabetes mellitus; insulin resistance; AMPK/SUV39H1/H3K9me3 axis

I 9% 10 PR 9% (gestational diabetes mellitus, GDM )
SRR WL I AAE , $8 TS YRV A] B U & A= B IR
& BB [ A5 B2 A W T £ 5 . GDML I A% 0 o B
E R I 5 R AHTE | A AR S i, BV S B4R 5 D)
TC I X S i S [ e 15 2R A 1l B i i SR A A i, B
23K GDM. GDM By R AU FEORN R AT IR )R
SRR 2R N AR AR 2 BRUBE PR G EE SRR
U™, GDM WL GEIG YT 77k Clnfige & 22 e 1 R Bt 24
TBIT ) AEAE R BRE , JUH A 244 Pk KRG LTS 7E
ARSI IU A Y, I, FHRE e AR
GDMIATT 25 2 H 2L

T % Scutellaria baicalensis Georgi J&:— % 4t 25 FH
Y. HEIREE R B, w5 K HA RN 12 22 it GDM
SEATURA B AR Y, BT RS
BRI 2 —  BAA PR Bid B v P
VAT S SR 2 A A i v HEA Ol TR S R AR
FEMEFY . BRIM, DG T E A% GDM Ry Bl AE H S 2Lk
B, Bk = RGEVEITTE . WFSEHR S I — BRI TS Ak
#E F1 4 ¥ (adenosine monophosphate-activated protein ki-
nase , AMPK ) 2 V12 B f A QI 45 MR R S 9 A% O
-, R A A R 2H 20 6 e AR 1 B SRR A
Wl A O O 1 5 UM s 75 GDM P JIG % AMPK 55
B EIHPRES , HAME KJHIE AMPK 3 4 R AT fig 2 ]
S5 TSR RA", Ak, Z2 @i 5 3-9 [F
JE4 1 (suppressor of variegation 3-9 homolog 1, SUV39H1)
Y29 AMPK () T 3808 73, )i i AL 2 2 H3 45 9
o7 #1 2 R — H 34k (histone H3 lysine 9 trimethylation,
H3K9me3) & i 3 TR A B, R 2 S HE IR AL
PV TS A B, A AT R E0E AMPK AR
538 R A TR QI R R s A, T
RS B, ASBESTE L T GDM K FRBRY , SR A
X4 %t AMPK/SUV39H1/H3K9me3 %l i 45 V£ HT , itk —
HARDTIZ LT GDM K EUBEARACIG 5 3 ( eis A T A
WTEDLH, B 18 GDM Mllm RIG Y7 #R (T A5

1 ##
1.1 FE{ES

A5 T ] FEAL AL 4G CT15 AL A (VL5 £
BRIEEST 3 2 e A B F] ) LAUS800 %4> H sl A= {43 #r
¥ (& E Beckman Coulter 2\ 7] ) \HD-SY96B %4> 5 3l
FRA L R 2 IR A B A FR A R ) \LD-ZQP-86 4]
A F LU ARG RAE A R F]) \BA310 B

TEZED; 2026 455 37 5 41

SR [ s Bl (1)) B 57 RO BRZA W] MINI-P4/
MT-BLOT MOD/PP BAS #I 3t | Hi ik % E) & 4t ( £ [H
Bio-Rad 23 7] ) . Champ Chemi 610 %4> [ gh4k 27 & Gk
e G R 8 (A FER AL R A FRA 7D 4%
1.2 FEHAmSEF

B (FURL2Y , 4l 98% , L5 B20570) I [ L1
U5 i A= W R 5 A RN 7 5 i IR 4/ TR 2R (streptozotocin,
STZ) (J5UkH24 , 4l 99.20% , it % HY-13753) il AMPK
17 57 Compound C (J5i 24, 46 i 99.10%, it 5 HY-
13418A) #J1 F 3¢ [#] MedChemExpress 2 ] ; il IH [ [
(total cholesterol, TC) . H i =Mk (triglyceride , TG ) \fIL%5
B Bg £5 1 AH [ B (low-density lipoprotein cholesterol,
LDL-C) . N & ix %% 4 i} (alanine transferase, ALT) . K&
FFRY% & i} (aspartate transferase, AST) Bl Pk iR /it (al-
kaline phosphatase , ALP) il A0 & (fit-543 71 A111-
1-1,A110-1-1,A113-1-1,C009-2-1.C010-2-1,A059-2-2)
P A o e TR S R
(malondialdehyde, MDA ) ., C Jz i &5 H (C-reactive pro-
tein, CRP) . 14142 1B (interleukin-1B, IL-10) K&
F & (45 23 51 9 m1302840 . mI094963 , m1920253V
ml037361) 30 7 1 FFE A R A PR W) 5 B8 A Ak
¥ B Ak 1 (superoxide dismutase, SOD) . i %8 1k & i
(catalase, CAT) IL-6 63250 & (41657353 4 BCO170
BC0200,SEKR-0005) 11y A AL 5t 33 FRHATER A 7 5
1 L H 2 (L5 M50179) g [ i Sl FE Ak T FRA
] 5 TR AKE AL (HE) 3 (53:050) & (4t 5 C0105M) 1 A
R A RAEYI AR A PR A #MA Clg/ RS8R 5
M & M 3 (complement-Clg/tumor necrosis factor-
related protein 3, CTRP3) . % %4 M ¥4 iz 2 19 4 (glucose
transporter 4, GLUT4) \ 5k 2 46 M50 &5 (L5531
CB12166-Ra,CB10687-Ra,CB11046-Ra) ¥4 [ |65}
SCHA P H AR FR2A v 5 S bt 2 1k AMPK (phosphory-
lated, p-AMPK) . AMPK . SUV39H1 . H i1 /8% -3- B 2 it &
fitt (GAPDH) . H3K9me3 . 41 25 11 H3 HL 44 (41t = 4351
ab133448, ab32047. ab309471, ab181602., abl176916
ab1791) ¥ 3 J%[E Abcam 2 &) 5 BUAR i3 2 AL Y Bl b il
PSS 3R 11 G 9T (H+L) (415 RS0002) 1 [
& [E Immunoway A Fl .
1.3 SEEEh¥ SR

SPF 214 SD K ERL 60 H i SD K B 100 H 414
AR WA R AT BR A Bl (A2 77 VAT IEYS : SCXK
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(3£)2025-001], SEEHIA], BrA K RIRIE TARiEsh Y
D5 (B 12 ho't BB GG 6, IR BE 23~25 °C, AH X
65%~70%) M, A UK FEEE . ARhPscs £ e im
ST MR DR AT BRA B B P A B 25 01 45 W A%
HE (IS PR Ay 41t 5 202501-027) , 3i fal ket | s B e 4]
L5439 HF-1410 \HF-1417) 3 1t BR 15 Iz 42 4
FHEA BRA FIR L

2 Ak

2.1 EERS5HAE

R E N Y A Y QSR e =1 RO L) e i e Al
1 (fasting blood glucose, FBG ) & Il , DA HEBR B Jk i 1~
o BEJE , 2 B 5 SCERS Jr 140 # GDM LAY« 2 5 50
HUMEMEAR R, DAS IR ISR 8 i, - P H 147 9:00—
11:00 FEAT BB o6 LARA 2 L5 R . Brab T & 1
ST 8 I A R e BRI A R 12 2 9 ER B 2R A T S i
TR MR H W 2 8:00—10: 00 FEUCHHAT I8 1 - #o 4
I ™ AL RRE T WALk 5SS e ), I s M AT iR
B 1R A7 TESE 3 dARKL G T, IR R3S BL 2R I8, 37 LAHE
B (e 7 B R R PR A BE 2 IO g A% ) o F AR IRES 5
K WU AE AL i) 43 F282 B s 12 2 35 mg/kg STZ, 4
SR 24 .72 hEFR I FBG. 47 FBG 7K F-4p4E
7 13.5 mmol/L LA I, 21 GDM K BB b 2 i oy (3 3
SUMEPE R SR B A IRSAR B SRR )

B AR R 1Y 40 X GDM K RBEHLS> - GDM LAY
H(GDM ) \EEA- G 4 (BC-L 41) | #5541 = 711
2] (BC-H 41) F1 e £ 11 5 751 2+ AMPK #1l1 ill 7711 4 (BC-
H+Compound C 4 ) , &40 10 H, 5310 H4E§REE 5
TR R R CAS e) pE R  I4 _Ea J i 3e e ) 1
Syt BR4H (Ctrl 4H) . BC-L 4 Fll BC-H 20 K Bl 20 0l i B
100,400 mg/kg (1) # %541, BC-H+Compound C £H X Fi
TEHE H 400 mg/kg #5541 () L AE G B 19 51 0.2 mg/kg
Compound C"; FLAxZH K BRI 5 1 s T S A5 AR R VA 28
k. HHRRTER LT 9:004525 11K, iES:2 JH,
22 MHRF

KRB AEER G, KB 12h, S E
BRI )5 >R S 1 32 2l ik i 5 1A LA 3 000 r/min 50> 10
min, 8 _FJR M, 43555 T —80 °C FR-1F, & . &K
IS5 B 45 21 R BRAR BT, 43 B JEL I O[] — iAo R ZH 2 B
FHTA A B AR 7K 70 Rk R PR LT, — 38 B T 4% £
KRB EE , 55— T —80 °C TR fE, & .
2.3 ¥ . MmAg FFIhEE RS Ihaefadria

B2, 27 0 45 4 K UL 3 &, R 4 A sh A1k oy
ARG H FBG | IfiLi§ 46 #% (TC . TG \LDL-C) I LI 48
PR(ALT \AST .ALP) /K5 [Rl i, >k FH 4 [ b3k il
HoZs i i 1% & (fasting insulin, FINS) 7KF-, 315805 5
Z WP FE %54 (homeostasis model assessment of insulin re-
sistance, HOMA-IR) . Jii 5 2 3848 %1 (insulin sensitiv-
ity index, ISI) : HOMA-IR=FBG X FINS/22.5; ISI=1/
(FBGXFINS),
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H2.27 350 45 20 KBRS A7 0 I L 4Ld 1,
FHA4 B 8l it b A SRS I G 1fiL 78 P 28 6E R F- (CRP L IL-1B8
IL-6) iS55 1 (CTRP3) | JB % & Rk A 5 1
(REEE ), DA K 20 20 b Je 5 3R S0Pk A G I 7
(GLUT4) &AL N #48 br (SOD . CAT .MDA) /K-, ™
s e BEORH I R0 6 U P A
25 FFALRREFENE

B“2.27 00T 45 20 KBRS 11 2 O P AL 2008 =, 60
KRB R AEEET R (8244 um). V)
A4 WIZR L J5 1T HE Je 68, B2 K 5 H s e
B (G i B UL L 2 P2 el R
2.6 AMPK/SUV39H1/H3K9me3 %##8 5 & B Rzl

2,27 N £ 1K BRI 4L 808 &, Jn A
RIPA % i & =) 3% )& &+ & 30 min, T 4 °CF L 12 000
r/min 5.0 10 min, 7325 FI5 W, R H BCA AR INLE R
RS e AT AR AL B UM AR (IS B, 2 KO S
T A R A A I B e R B PR A 2 s BEUR S A p-
AMPK , AMPK , SUV39H1, GAPDH . H3K9me3 , 4 % [
H3 —H (FBE LB Jy 1:1 000), T4 °C R F 1o 1 5 12
VE3Wa , AR T (R BE LL 2R 1:10 000), T2 i
TIEE 40 min; EVE 3G, TR S fHH Image
VMM 25 S B 255 IR BEAEL, LA p-AMPK 5 p-AMPK |
SUV39H1 5N 2% 1 (GAPDH) \H3K9me3 5 N ZHE H
(4 2R 11 H3) B K BE A HUAEL 53 5 327 AMPK 25 1 B 2
A KEFTSUV39HT  H3K 9me3 75 1A XT ik 1 .
2.7 FitFEFE

K SPSS 23.0 F {3 Bdlm i A 41t o0 #r . BTt
SRR R AR B 2555, x + s 3, 241l
BRI AR R I 22500 , 3 — 25 B LR FH SNK-g K5
5o K5 /KIEa=0.05,
3 R
3.1 EEHFHX GDM K R IR FE B Th e R 22

5 Ctrl 4 AH It , GDM 4 K [ ) FBG . FINS 7K *F-Fl
HOMA-IR 4 i & J+ & , IST ' 3 P& (% (P<<0.05) , 5
GDM 4 M It , BC-L 4H .BC-H 41 K Bl i FBG . FINS 7K °F-
FITHOMA-IR 14 i 35 A%, IST 44 18 35 7 (P<<0.05) ; H.
BC-H 21 i ek 35 5 4 3% (P<<0.05) , 5 BC-HZH#H L, BC-
H+Compound C 21 K L FBG . FINS 7K *F- 1 HOMA-IR
YR T IS F AR (P<0.05) . £ 1,
3.2 EEFIF GDM X R IMAS K AT ThBEFEtRAI B2 NE

5 Cul 44 4f Lt , GDM 41 K B ) TC. TG . LDL-C,
ALT .AST . ALP 7K -3 i 27} 55 (P<<0.05) . 5 GDM 4
AH LG, BC-L 41 . BC-H 41 K A9 L iR F8 br K F- 34 5 2
ik (P<<0.05) ; H . BC-H 41 {Y o3& 0 g % (P<<0.05) . 5
BC-H 2H #f It , BC-H+Compound C 2 K i i TC. TG
LDL-C .ALT . AST.ALP /K- 8 2 55 (P<<0.05) , 4%
RILFE2,
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®1 BAXRMIERREDINEERERIER (x£s,n=10)

415 FBG/(mmolL) ~ FINS/(mIU/L) HOMA-IR ISI(X10°)
Crl4l 4621069 9331023 186£021 23204039
GDM# 1191357 20761199 B3§+135 191£0.10°
BC-LA 1827£150° 1695+ 185" 1376+ 117" 3244020
BC-HA 8.57+0.79" 11,64+ 159" 4435031 1003£ 101"
BC-H+Compound C 41 1454+ 120" 15924101 1029+0.52° 4341028
F 286,546 106.637 998622 2948.856
P <0001 <0001 <0001 <0001

a: 5Ctrld A L, P<<0.05;b: 5 GDM4LAH [t , P<<0.05;¢: 5BC-L
M, P<0.05;d: SBC-HZH M L, P<<0.05,

®2 HBHEKXRMAERFTINREFREIRAT LB (x+5,n=10)

45 TC/ TG/ LDL-C/ ALT/ AST/ ALY/
(mmolL) ~ (mmolL) ~ (mmolL)  (UL) (UL) (UL)

Ctrl 4t 0881006 0901005 0.69£0.05 39951417 5346t496 13691238

GDM4L 35940200 2124023 1.58£0.16* 113.27£13.20° 92.31£7.93 123.68114.95

BC-L4 3012018 173£0.15° 120£0.14° 8643£7.95 75.01£6.12° 89.02+8.67°

BC-H# 1374009 1104009 0.73£0.08° 5538 +4.56™ 60.81+5.68 35.41+3.67¢

BC-H+Compound C41 2.68+024°  1.59+0.13* 1.16+0.15° 78154633 70.667.01° 73.65£921¢

F 382,566 117.187 88.949 127416 53321 235317

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

a: 5 CtrlZHAH I, P<<0.05;b: 5 GDMA M It , P<<0.05;¢: 5BC-L
ZHAHIL, P<<0.05;d: 5BC-HZHAHIL , P<<0.05,

33 HEEHEXWGDMARKERETF REHBTER &
BEFBMEEXET S4NHIERNEm

5 Crl 4446 It , GDM 41 K FL #y CRP . IL-1B . IL-6
MDA 7K V-] {2 % 7 , CTRP3 g1k % .GLUT4.SOD ,
CAT /K- 53 E AL (P<0.05) . 5 GDM4{AH I, BC-L
2H \BC-H 2 K [l CRP . IL-1B . IL-6 . MDA /K -] I &
WA, CTRP3 JI8HEZ .GLUT4.SOD . CAT /K V-1 . & 7+
5 (P<<0.05) ; H BC-H 41 ()i 3% ¥ I 3 (P<<0.05) . 5
BC-H #1 #H 1 , BC-H+Compound C £ X § A CRP. IL-
1B, IL-6 . MDA /K V- ¥ | 2% J} 5 , CTRP3, JJE K K .
GLUT4,SOD, CAT 7K - ¥4 i 3 F% A% (P<<0.05) . 45
W23,

3.4 EEHI GDM KX RIFARRIEZRSHEIN

Ctrl K R LUE ST, /N 25 BUE A T
JF A M HE S 8 5, 1 55 300 S50 A, ) A L A 8 2T 4
L LU AR R E AR, RN B TS X S A A DR
SEROIRZS . GDM 41K BT L85 #7778 I S S, T
Y HES ZEEL , T 0 B A A v AR PR AN R I TORR s 40 e
JoT P R 105 22 YLV BT, I 5% A i i, L AR 400 B R i
B &, #HAST GDM4H, BC-L 41 .BC-H 20 K BT 4 [
A FH A A A5 B AS R R B ol . AHAR T BC-H 4L,
BC-H+Compound C 41 K FRUH41 4 I 3455 FH k28 B 52 fin
#, G5PRIE L.
3.5 EEEHIT GDM X R BFH LR F AMPK/SUV39H1/
H3K9me3 31856 & A RIXHI NG

5 Ctrl 4147 L, GDM 20 K U 41 41 H AMPK 25 4
FRITEIR Ak /K F- 58 25 AR, SUV39H T H3K 9me3 2K 14 (19 %
k¥ E FH(P<0.05). 5 GDM 4, BC-L 4] .
BC-H 41 K F Y AMPK £ 1 A B R fbK -2 25 T
SUV39H1 . H3K9me3 & [ iy £ ik ¥ 12 3 F i (P<
0.05) ; H BC-HA Myl 11 1 3 (P<<0.05), 5 BC-H4
AH e, BC-H+Compound C 41 K LAY AMPK 25 [ ) 112
A AK - f2 2 B, SUV39HT  H3K 9me3 25 [ (1) F2 ik 44
F EIH(P<0.05), 455805 K2,
4 iFig

AWFFAR N B ARG AR Ay T A Ve e
Y A8, FLAE AL A H5 V0 JBR 5 2845 38 i 4 3
A W A E B A LA W A o S R T 1 A 2
THFESE , W] A A% figk JF I R I 3R IR0 S B v T DA
RO AT , B 25 2 BB AT i 00 4t A5 %) g s 2H 21
AT, DAL E e £ 1) 1 5 PR, AT ER R A B
W25 . AW R R IR IR & A STZ VG I =0k
4 GDM K RBLAY , I LB A AT T-100, 45 3 o, 3

®3 J[AARRERT KRHATER REEHFREEXET SUMHMIEIRK TR (x+s,n=10)

45 CRP/(pg/mL) 1L-1B/(pg/mL) 1L-6/(pg/mL) CTRPY/(pgmL)  B§lEZ/(ngml)  GLUT4/(ngl) SOD/(UIL) CAT/(U/mg) MDA/(nmol/L)
Curl4l 78161824 35.94+427 90.0247.59 48759+5027 0.25+0.03 6454028 179.59+ 1487 98.94+6.75 187£023
GDM# 16184 £ 1208 98.07+5.64° MSMEBTE 281662785 0.12£001° 218£020° 9521715 33124296 1105 +1.14
BC-LA 1337£13.16° 75694632 185261795 34125%3037 0.15+0.02° 3021027 118341095 4929+358" 784063
BC-HA 90.66+5.92" 48784386 L9133 42.89+31 94" 021+0.03* 521£039" 153,06+ 1357 731573 3014021
BC-H+Compound C4 ~ 120.08£10.34° 68.33£5.67° 1698541802 370.19+2526¢ 0.17£001° 3364029 1846+ 11.15° 53454433 6874045
F 100,178 23362 98.790 52439 54.167 354931 75256 267209 337510
P <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001

A. Ctrl 4] B. GDM 4]

Tk IR

Bt B R ) T

C.BC-L4]

a: 5CtrldiAH, P<<0.05;b: SGDMAIMIH, P<<0.05;c: 5BC-LALA EL, P<<0.05;d: 5BC-HAIA H,, P<<0.05,

D.BC-H4 E. BC-H+Compound C 4

Bl BHEXARFALREFURMNEMEHERSE)

2GS 2026 455 37 B4 4 )
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*5 &HAKFE AMPK/SUV39HI/H3K9me3 & +H £ &
ARIFERLEE (x+s,n=10)

45 p-AMPK/AMPK SUV39HI/GAPDH H3K9me3 41 FTH3
(GE 1152£0.08 0.1520.01 045£0.04
GDMA 0.22£0.03* 103£0.10° 1731015
BC-LA 027002 057005 L4011
BC-H4l 1.0620.09" 0.19£001% 0.87+0.06%
BC-H+Compound C#4 0.90£0.06° 046005 1.290.09°

F 506.057 414474 260251
P <0.001 <0.001 <0.001

a: 5CtlZH A L, P<<0.05;b: 5 GDM#H M [, P<<0.05;c: 5BC-L
ZHAH I, P<<0.05;d: 5BC-HZLAH L, P<0.05,

p-AMPK W e S R e oD
AMPK W . . e G5 kDo

SUV3OHL = s R R s e 17 kDa

GAPDH | W S S . . G Do
s M A — 15 KDa
T W e . RS L KDa
1 1 1 v v
I :Ctrld; I :GDM4; Il : BC-L4H; IV :BC-H4H ; V : BC-H+Com-
pound CZH .,
2 & AKKR AMPK/SUV39H1/H3K9me3 18 % &

HRIER R IKE

2 0] i FEAK K BLFBG . FINS 7K 5F- il HOMA-IR,
T HAST, H 8 S B AT A S0 IR IR 2 A S
it 5 22 ARURRAE T R 5 DL AN, B A AT A OR R
{5 TC. TG .LDL-C /K°F-, 3% GDM K B I A 25 6L

I P 2 3 D0 e TR S £ 7 e A 2 A LA 8 T
AR KT (8 S B3, A 32458 2 F) 55 0 D 4 i S H S
A8 7, N5 | 2 M A 3 4 2k At S AR g 25 6L ) A
ALT .AST .ALP J& )z WLATF DI BE M S 2L 48 45 , HOK 525
T SR B I G . ARFFEEE R R, A ]
F AR BUMLTE ALT . AST \ALP /KF-, 3 1 25 ek T 41
SRR W25 T S0 B A% , B8 B 4 BR RE B0 GDM R
FRUBE 5 RACPUAL , 0 BE A P D R i . b
SEILI | WS 0 GDM K RUBE L im g RS
FARY T RE 7 T AR R AT, A 28 GDM IR IRIR YT
A R

SRR ORI R TR 5 AR A SRR BRI 2 —
P T8, S Ak N T 3 A o R 2 AR e R AL
BELRSHAE A T LI 3 it/ 26 1 9 B A5 5l v Ak i &
DAL I 7 34 2 R A R R S IIE W S,
A S EUR S R UA LA KR BREALR A, 18
P ARSI fBR 5 R HRT AR PR il ) B2
K, Hrp CRPIL-1B \IL-6 %5 A 5E A T 7K S fl T s, AR
S5 PR IR G & A A OE T X 1t R B B ()
Mg, BRI R, B vl s B AL 5
W 0 GRE N A T, D2 GDM KRR AR,

H3K9me3

YUE I H3

- 454 - China Pharmacy 2026 Vol. 37 No. 4

PO RAE S "o A ST ALAS AR BI85 5, B o 5]
2 TF 1 GDM K BRI SOD | CAT 7K 3, [a] isf [ A%
MDA CRP IL-1B8 \IL-6 /K-F . X $E7% , B il i AL
TRIBT LB IRE T AMH SERE KN, T 22 GDM K
AR 5 ZR AT

CTRP Z 5 S — 25 22 i JIg 7 4 8043 W 194 i iy A
T, FE AL I 5 22 AU | SR S SO B AR ARG
AR5 Ty T A AR AE |, S 40 B 5 58 R S A
PR Y & AR B YIAHSG . o, CTRP3 n] 3 41 i &
i R0 0 M0 1 5 R AR 5 B ok G A B S R R
J& GDM KA % 8 1) S A4 R 7 1L CTRP3 K5
W PRI B It & 1 2 2B RV B2 A T IRER RO
077 A4 6L 53 D 1 e = ) BRI A o, o) T 87 e 5% 22 1R
Wi RS ) K e B OB AE o I3 PRI 9% 3
B, fIRAREK 2 ILAE 5 GDM & A XU Y S 25 s A G, HL
H BRI 28 il = 175 5 190 e R B0 A 08 3558 T S 380 M v A
HoA GDM AR BFE ™, GLUT4 S S A 4 5 i
1) B , L3RG e 2 S BOR AR 32 N R E 2L
K2 (40 GDM B E H# LA LUR GLUTA R £ A i
& FIEW IR AR, ARUFFEEE R WK, A H Al
45 GDM K EUAN CTRP3 JIEIHEZE  GLUT4 K-, 42
TNIZSESY P REIE R R 1 X 0 A A K 2 GDM Y
R

AMPK & a7 5 A M A i SC Sl , 7R RrRE T
s rp A OER . 12 SR - B LB AR R A T
RO AMPK, T 1619 AMPK BERS s g 7 1% B A4kl
SHRIRIGIN , WA HERE 1A ; IR , B2 Tk i) AMPK
AT I B R ORTARE S 2 ek /D R A B A RE R T AR
X —HL X 2 RS S O Y, SRR SE, R
PEBLE AMPK {5 538 4 1T k28 145 A0 J& 20 20 % Jo 15 2%
P RBURRME | DA T A 25 ek S W PR s e AR, $2 7 AMPK 1] fig
SEIRTTHE R S I R Y S B Y, SUV39HL fE
b AMPK (1) FU#ERN 73, AN S 5 4O WU , T
AN DRI B T S RE 1 e A % i v gy v B A (Y
T B, SUVIIH & it 3 PR 14 5k 2k 5 22 i i bR 5
R HE R DIARSE A, 0 b PR 0 S0 A )
A Py A RS e 30 ) SUV39HL 5o B 4% ] B A
H3K9me3 16 M 7K -, DA T e 3 I 45 A it /N B 2 BE S+
WO, WA RN — B Z R A Y R KRS
Yy, BRI AMPK A id i, FEA RN i 28R 1 Tk
P ST B R 5 22 Bl (R 36 97 40038 ELAT VS A 1
FMEY, ARFFREER BR, 285 T Hi5 , GDM &
BUMR N AMPK & 19 85 R kK F B % T+, i
SUV39H1 . H3K9me3 & 1A W& T, X —421k
5 A o3t GDM K RRUBE S 2 AR U8 R A Y
BRI A o hiE—20 B RS B AR YE S AMPKY
SUV39H1/H3K9me3 fli (1 A0 1 , A58 R H AMPK 3

thEZG B 2026 4555 37 45 4 11



B Compound C HF IR . 455 R, Com-
pound C 1] I 35 33 55 B %595 % GDM K BUBE 5 Z AR AY
AR, ELOAR B A ) 55 75 4 % GDM K R B
HEHT AR RR A 9855 7 L 40 ) X GDM K BRAR iE
S AR AR 22 VR [RIB R (IR CTRPS JRHEER
GLUT4 7K, Fi# SUV39H1 . H3K9me3 & [ & k.

L5 LTI, B R R GDM K UG AL A B

TR SE0E RN , 32 R CTRP3 IEBE X .GLUT4 /K F,
AT B8 L 5 B KT 5 3R T Al RE S5 94038 AMPK |
P SUV39H1 /31 H3K9me3 &M A K .

52 3k

[1]

[3]

[4]

[5]

[6]

[7]

(8]

[10]

(11]

THAWEETHAI T, SOETAN Z, JAMES K, et al. Distinct
insulin physiology trajectories in euglycemic pregnancy
and gestational diabetes mellitus[J]. Diabetes Care, 2023,
46(12): 2137-21486.

MALAZA N,MASETE M, ADAM S, et al. A systematic
review to compare adverse pregnancy outcomes in women
with pregestational diabetes and gestational diabetes[J].
Int J Environ Res Public Health,2022,19(17): 10846.
ALSHEHRI F S. New developments in GLP-1 agonist
therapy for gestational diabetes: systematic review on lira-
glutide, semaglutide, and exenatide from ClinicalTrials.
gov[J]. Medicine, 2025,104(40) : €44917.

WENY Q,WANG Y Z,ZHAO C X, et al. The pharmaco-
logical efficacy of baicalin in inflammatory diseases[J].
Int J Mol Sci, 2023,24(11): 9317.

FANG D N,ZHENG C W,MAY L. Effectiveness of Scu-
tellaria baicalensis Georgi root in pregnancy-related di-
seases: a review[J]. J Integr Med, 2023,21(1): 17-25.
ENTEZARI M, HASHEMI D, TAHERIAZAM A, et al.
AMPK signaling in diabetes mellitus, insulin resistance
and diabetic complications: a pre-clinical and clinical in-
vestigation[J]. Biomed Pharmacother,2022,146: 112563.
KOWLURU R A, RADHAKRISHNAN R, MOHAMMAD
G. Regulation of Racl transcription by histone and DNA
methylation in diabetic retinopathy[J]. Sci Rep, 2021, 11
(1): 14097.

BARADARAN RAHIMI 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.

=R RO, AL, 45 L IR TR cGAS-STING
5 10 T U AR PR R BRSS9
[3]. FE SR 44k, 2025, 41(7) : 1725-1729.

FEOR , T WRAR A L BT I 5 Nrf2 \HO- 1 2 S iR
OPBE P R SRR R AR A (0], TN R BRI
2025,42(5): 1212-1220.

RAREE XS, X, 4 AT T 2R s v KBl
L UL 495 B AMPK/mTOR i s 149 520 [J]. # R =~ )

TEZED; 2026 455 37 5 41

[12]

[13]

[14]

[19]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

2Rk ,2025,53(1) : 23-27,69.
MIAO L C, ZHANG X T, ZHANG H L, et al. Baicalin
ameliorates insulin resistance and regulates hepatic glu-
cose metabolism via activating insulin signaling pathway
in obese pre-diabetic mice[J]. Phytomedicine, 2024, 124
155296.
ZHU ZY,YU M, XU M F,et al. Baicalin suppresses ma-
crophage JNK-mediated adipose tissue inflammation to
mitigate insulin resistance in obesity[J]. J Ethnopharma-
col,2024,332: 118355.
HASEI S, YAMAMOTOYA T, NAKATSU Y, et al. Car-
nosic acid and carnosol activate AMPK suppress expres-
sions of gluconeogenic and lipogenic genes, and inhibit
proliferation of HepG2 cells[J]. Int J Mol Sci, 2021, 22
(8): 4040.
ZHANG Y,WU Q F,LIU J, et al. Sulforaphane alleviates
high fat diet-induced insulin resistance via AMPK/Nrf2/
GPx4 axis[J]. Biomed Pharmacother,2022,152: 113273.
SU T,HE Y,HUANG Y, et al. Myeloid-derived grancal-
cin instigates obesity-induced insulin resistance and meta-
bolic inflammation in male mice[J]. Nat Commun, 2024,
15: 97.
GECA T, KWIATEK M, KRZYZANOWSKI A, et al.
C1g/TNF-related protein-3 (CTRP-3) and pigment
epithelium-derived factor (PEDF) concentrations in pa-
tients with gestational diabetes mellitus: a case-control
study[J]. J Clin Med,2020,9(8) : 2587.
AKHTAR Y,NAWAZ S,KHAN M S, et al. Relationship
of serum adiponectin levels with glycaemic status in preg-
nant women[J]. J Ayub Med Coll Abbottabad, 2022, 34
(2): 235-238.
HERMAN R,KRAVOS N A, JENSTERLE M, et al. Met-
formin and insulin resistance: a review of the underlying
mechanisms behind changes in GLUT4-mediated glucose
transport[J]. Int J Mol Sci,2022,23(3) : 1264.
HUANG S Z,LIANG H M, CHEN Y T, et al. Hypoxan-
thine ameliorates diet-induced insulin resistance by im-
proving hepatic lipid metabolism and gluconeogenesis via
AMPK/mTOR/PPARa pathway[J]. Life Sci, 2024, 357:
123096.
LUO Y F,FAN C C, YANG M J, et al. CD74 knockout
protects against LPS-induced myocardial contractile dys-
function through AMPK-Skp2-SUV39HI1-mediated de-
methylation of BCLB[J]. Br J Pharmacol, 2020, 177(8) :
1881-1897.
SUN K, CHEN M H, KONG X Y, et al. Cardiac-specific
SUV39H1 knockout ameliorates high-fat diet induced dia-
betic cardiomyopathy via regulating Hmox1 transcription
[J]. Life Sci, 2025,360: 123258.

(i H #1:2025-09-04  &181 H 1 : 2026-01-26)

(%t KoChR)

China Pharmacy 2026 Vol. 37 No. 4 455 -



