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i E BH KT ARERRF(TSG) i Bk & I (Ang Il )5 /84K ILdm ROAE Kb BT o9 BCEAF R Bk EAULE . FTiE AR
#E SD SUR S RE T 4 B RAR S WLgm e, ¥ H o A s B4 Ang I 42(2 umol/L) \TSG £8.(7.5 pg/mL) \PFK-015 48 [6-B 82 R 4E-2-i%
B/ R -2, 6- — Bk B2 B 3(PFKFB3) 474 ] 10 nmol/L]#» TSG+PFK-015 28 (TSG 7.5 pug/mL+PFK-015 10 nmol/L) , 4 &-£8 28 #L %
AR G A DU AL E AR AR X IR AR B M8 A5 BR (FFA) 385 A(CoA) | TBEH B A (acetyl-CoA ) 18-% b % A48 5% B F [B A
# 3B F la(HIF-1a) %] & 4 #32&% § 4(GLUT-4) . 3LB /L 285 A(LDHA) | % BR B2 bt 2 B4 8% 1 (PDK 1) .PFKFB3]69 & ik H oL,
HR Hamamm AngllAmie k@R EFH K, BG4 R EF % FFA & %4 HIF-la . LDHA .PDK1.PFKFB3 %& & %
mRNA # %453 2 %91 % 3, £, CoA .acetyl-CoA &% 7 GLUT-4 & & & mRNA #9 & ik ¥ £ 2 FA% R T8 (P<0.05), 5 Angll
aAa ¥t , TSG 48 4= PFK-015 48 4@ i, b3k 354739 B F 5 &, B TSG+PFK-015 48 2 ftL ¢ 2 E-42 & &% £ T TSG £ 4» PFK-015 28 (P<
0.05), Z51®& TSG T4 /) Ang Il # 5B A0 ILgm L9 R AR, 8, V& 8 A, 37 e O B s LR AR R T Ak 5 - dn P ak 24X
L ATRE RS X
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Improvement effects and mechanism of total secondary ginsenosides on hypertrophic changes in
cardiomyocytes

LI Bin'?,LI Jia', YUAN Zhongjie',ZHU Mingjun', XIE Shiyang', GAO Yuan', YU Rui', WANG Xinlu' (1. Heart
Center, the First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450099, China;
2. Henan Evidence-based Traditional Chinese Medicine Center, Zhengzhou 450099, China)

ABSTRACT OBJECTIVE To investigate the ameliorative effects and potential mechanism of total secondary ginsenosides
(TSG) on hypertrophic changes of primary cardiomyocytes stimulated by angiotensin II (Ang I ). METHODS Primary
cardiomyocytes were isolated from the hearts of neonatal SD rats and divided into the following groups: control group, Ang Il
group (2 umol/L), TSG group (7.5 ng/mL), PFK-015 group [6-phosphofructo-2-kinase/fructose-2, 6-bisphosphatase 3 (PFKFB3)
inhibitor, 10 nmol/L], and TSG+PFK-015 group (TSG 7.5 pg/mL+PFK-015 10 nmol/L). The surface area, protein synthesis,
energy metabolism-related indicators [free fatty acid (FFA), coenzyme A (CoA), acetyl coenzyme A (acetyl-CoA)], and the
expressions of glycolysis-related factors [hypoxia-inducible factor law (HIF-1la), glucose transporter protein 4 (GLUT-4) , lactate
dehydrogenase A (LDHA), pyruvate dehydrogenase kinase 1 (PDK1) and PFKFB3] in primary cardiomyocytes of each group were
measured. RESULTS Compared with the control group, the surface area of primary cardiomyocytes and protein synthesis were
significantly increased, the content of FFA, protein and mRNA expressions of HIF-la, LDHA, PDK1 and PFKFB3 were
significantly increased or up-regulated in the Ang Il group, while the contents of CoA and acetyl-CoA, the protein and mRNA
expressions of GLUT-4 were significantly decreased or down-regulated (P<<0.05). Compared with the Ang Il group, both TSG
group and PFK-015 group showed significant improvements in these indexes, with the TSG+PFK-015 group generally
demonstrating superior effects compared to either treatment alone (P<<0.05). CONCLUSIONS TSG can reduce the surface area of
Ang Il -induced primary cardiomyocytes, decrease protein synthesis, and inhibit their hypertrophic changes. These effects may be
related to improving energy metabolism and the inhibition of glycolysis activity.
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I PRI, A Z AT e 8 H A3k E HF 1936077 HUS
TGk IR R R RE TS S R e
WR 3 5 S R BN R 2 Y, HF5EdR
HR L RO R R 8 HF LD DI BB BRI RFE 11 56
HEAERS PR ZR T A0 B O I JIE K AT B 2 5% HF &
BB BRSO AL K A A= 1), 0 L
A e A ] 0 AR | A IS 2 S R, 2 S R
AR B4 S [ F 1a (hypoxia-inducible factor 1o,
HIF-1a) FLER i & B (1actate dehydrogenase , LDH) .6-1
152 SR -2 A il SR M -2 , 6- W2 i 3 (6-phosphofructo-2-
kinase/fructose-2 , 6-biphosphatase 3, PFKFB3 ) % £ [1/[i
Y ZRIB BTN A T O D A AT A R O LA R Y
RER AR AR

NS R EE G AN 2, B KA R
gt il S5 DR, A6 HE 1697 GUSURA S SR Y, pFot &k
B, NS A R il 4 1145 9K & 11 (angiotensin 1T,
Ang 11 )75 19/ B B O IR RE A, /N A2 00 2 i i
P e 2 ST L A3 BORN 4 5 3 5, HL L3RR AT e 2 E
P Re A R S BT s N2 R R, W] b 41 i
fif AR AR R A P A T BRI AR, A S
RGO NE IR 8 5 240 AR P ik 0 1 P 5 G = 0 P
SNSRI RRZEY . NS BT (total secondary
ginsenosides, TSG) s i B AH OC & FIHA MG N2 81K
fif A5 2 B BT B R A EEAMERANAS 2
T A ANSBEERT, KT AZS BT (A AR
NS EAMET 649", AUPHH TSR BoR,
TSG Al 4 B 44 ™ A HOc2 2l rh =R iR 11 (ade-
nosine triphosphate, ATP) 1% 1, 238 HaB S A, 707
YT, G546 bR SCERATET BT, A% DR 4 )
TSG I 50> WLAH A A9 AT P i 2% Fn e fe A il VT A
Ko FEF I, AHEIE LUHTAE SD K ERUEAC O LA i Sk Xof
% fdTH Ang 1137540 FE A R 2o A% 0 LA A A, DL
WA 55 A5~ PEKFB3 A 57) PFK-015 S 2 I8, 9]
AR TSG XU LA ARLIE A 028 52 ) S i AEAIL R
DI TSG F T RIGYT HF B HESE 50K 40

1 ##
1.1 FENE

AW ST ] 32 B AR A0 45 HBS-1096 A FUBihR{Y (7
TS A YR A R, CIB-191 TX 8 CO. AN i ks 5%
5 (I MEE LT A RA ) , FACSCelesta 8 Jii = 41 iy
AL [ZE 3 Y7 2 () A BRZA ] ], ECLIPSE C1 AU IE B
i ( H A Nikon A F] ), 164-5050 78 HE K ASCHRL I
Mini-PROTEAN % 3 F H1, JK 1§ . Mini Trans-Blot # Hi Jk
HENY (JE [ Bio-Rad /A 7] ) , QuickChemi 5200 Aifk2% %
TR R G (R E YR A PR ] ), TL-988 A%¢

TEZED; 202545 36 4 121

6 i B A Bl X S B (PCR) A (PG 22 KB RH AT FRAA
CIDE
1.2 FEHZFRF

TSG JFRF2Y (45 20190401 , 4l i =64% ) i |1 #4
BAEYEARHA A AR Ang T (212 =98%) . 1T
T JE JE G (HHE5 43 31k A9290 . C8150) ¥ [ b 5t & 3€
FERHE A PR A PFK-015 XJ B8 i (4% =99% ) .CCK-8
IR (52051 GC16993 .GK10001) ¥41 [ 5 [ Glp-
Bio 22 ] 5 i 2E I3 (A5 FSP500) 4 [ 75 JHARRL S84 9y
P B A A FR 22 7 s DMEM 15 57 3k (44t 45 C11995500-
BT) g H 5 [E Gibco 2y F) ; i B 5 15 B2 (free fatty acid,
FFA) b (6 3 & (41t 5 E-BC-K792-M) It [ i3 3K
Fii ¢ A= ) e A A7 BR A ) 5 0.19%Triton X-100 #4438
B (5 BLI34A) A A A6 5 2= MRS A BR A R 5 4
PO WUVES & (1 T (cardiac troponin T, cTnT) £ FafEpriAk
MBELLE EPMC A LA Db AR EREE 11 G e
(41t5- 43 514 15513-1-AP . SA00008-2 . SA00008-9 ) 4] Il
H i =8 AE R AR A PR B BT o- L3I 1 (a-ac-
tin) B ST R SR L St HIF- 1o 22 SE A | Hdyi 3 4
1z 35 1 4 (glucose transporter protein 4, GLUT-4) £ 77,
BEPUIA et LDHA £ va BEPUIA | BT B i A < i 3
fiff 1 (pyruvate dehydrogenase kinase 1, PDK1) 5. 58 [ 4t
PRI L A BRI A L o L LU SRS R S e ek
FEHG P (555 YM3612, YT2133,YT5523
YN3033,YMO0513,RS0001 ,RS0002) 41t [ 2 [ Immuno-
Way 2 ) ; 4ifififf A (coenzyme A, CoA ) #6132 57 & (41t 5
MAKO34) W [ Fo 4% ¥ B 78 B 25 (10 ) 52 50 A PR H
TG A (acetyl coenzyme A, acetyl-CoA ) 2 2l 72 32
& (5 ACA-2B-Y) Ity F 758 M BHG A DB AR A PR
H 5 P a- % & H («-tubulin) 5 55 B Uik (4L 5
GTX628802) 1 [ 3 [E GeneTex 2 7 ; S Bt PFKFB3 #.57
FEPL IR (Fit5 ab18186 1) W | SCHHHT (1) 52 5 A BR 2>
] 3 TRIzol i 7 ( 41t %5 15596026) g 4 2% [E Thermo
Fisher Scientific /3 7] ; 5% Sl &5 SERT2¢ 6 E 7 PCR
K 57 & (543 910 FSQ-101,QPK-201) #4114
5 () AW RH A BR 23 ) s PURO-Flour 2 15 47
Bk 3 & (L5 601100) 1 H 3 [El Cayman Chemical 2y
A 5 B H PCR 5| 4 F A U481 28 A H] PrimerDesigner™ 1.
Brt, ol S ER A R A FR A WG .
1.3 SEIzhYY

AHIR TP e B SE 56 50 A SPF 98 4= SD KL (H
A 1~3 d) , MEREARER IR E 5~6 g, W [ b 2im ) e s
5 s ARA R W], s A 7V AT IES 2 SCXK (57)
2021-0011, AMWFFET5 S 20 /e vh B2 25 R S e sh 1t
PR 51 23 W A HE (HEMESR5 DWLL202203023) .
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2 Ak
2.1 BEROIMARS S EHRNEE

BUHT A= SD R BB, 498 0 3343 B 3 K
INZY T mm® YL, A 0.25% 85 11 A 0.29% 11 77
JE TG , 25 NS AR (200 H )38 )5, LA 1 200 t/min 250
5 min, % 10% i 4~ ML7% () DMEM K% 37 3L # B I 4 Fh
FREFEA, 2R FH 2 0 R 7 25 o B &7 4 40 it (e K0
SLAM MRS , TR 4 2E K 2 809% I BEATAEAC, 45 2 d
VIRISFRID) o BURGFR 72 h 2 40, S 205 A 1
FH 4% H VTR 72 20 min J& , F 45 0.19%Triton X-100 £
P35 Y 0038 355 T () IR 6 2% P (PBS) 1845 10 miin, F1-
B A IS 2 1A PBS P HERR S 145 545 30 min;
A cTnT —FH0 (FBEEE 1:100), F4  CTFIBE o ; LU
PBS Yk 5, FH B 40 8 FU bR 10 0 AH . 40 (W RE B 1
200) 9% F 1 hs (S HLOOEH KGR R B B s s, 1
i 2O W s M8 4 GO LA I B R vk
cTnTHRMES ).
22 H4HE EBEE5%RY

B2, 17350 b F X A A A O LA A, 1
Iy XTI (C4H) Ang T4 (M 4H) .\ TSGZH (T 4) .
PFK-015 4 (P 41 ) . TSG+PFK-015 4 (T+P 4 )., C 44l
WIAVEATAT AL B, LA 25 A AR I A 290 Bl 2 pmol/L
1) Ang Il (5 3 Mk BEAR G P S 00 45 S 1 1) | 45 245 ) 20 4
L P I AR B2 A 7.5 pg/mL (1) TSG 55/ 10 nmol/L
[ PFK-015 (T e F AR 41 90 S e 485 SR ) , T 37 °C
5%CO. 254 FH55% 24 h,
2.3 “HRpFRmEAR

Y227 W ik (B 45 AR AL GERE 4
25, WOEAS AN, FH 4% 22 I8 W IR V7 A I 5 I R LA
PBS 2 1, f#i ] 0.1%Triton X-100 H s Y (0350 5 1 T2
T T 3835 15 min; 70 5% IE% L5 , 286 F £ 1 hgJm
A a-actin—H (FBEJE 1:200) ,4 °C R H 117K ; UL PBS
UL 3K, AL B bR I A R BT (R R 1
200),37 °CFIFE 1 h; IMA 47, 6- " Jpk 3k -2- % F ng| g
(DAPD) Y (a3 B, BEEIE T 5 mins 8 FH S HIOOERE
KB B R AR B 206 BB AR 4R ]
1% . K Image-Pro Plus 6.0 {4115 41 it 2 i £ - 41 il
FMA (um?/A4S) = B PH M A (R T2 ) /A B EL
24 HREBEREN

Fi 2.2 WU Tk (B 45 8 AL AR L4
2. AR AL AN , P 4 R R A A BT iR & v
FARAE ot B (G 2 FEAR X 28 68, F DA S ess 41
21 A B A R O (AR R A X OB (E R , e W LR
FA B S B B, O JLZH B AR R Rl A s B ) o
2.5 HpgEEREEXIERSERN

Y227 W R ik (R4S 3R AL GERE 4
24 WA LA, A% Fi BRI 5 Sl B B R
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ol PRS0 TR 2 T8 AT 00 5L A ) 0'6 %% (OD)
{8, 4% UL B 45 TR 9 22 X 43 313158 FFA L CoA L acetyl-
CoA My F it
2.6 ZHREEEEARIE X B FRIEKN

K H Western blot 72 46 1 25 28 20 H v A0 S 8 1 9 26
ko HZU2.27HUF ik (A 3B AL) GER 4
2 WA A L AR MR, T A 5 2R SR 5 R 1 =5 A% RIPA
SUBRGE R, T2, T 4 °CF L 12 000 r/min 2.0
5 min, Y5 FIEW, LA BCA I 8 e Je A T AR Pk
Ab3E O P AR A A, AT T b AR R AN - SR T
Pk M5 IS LK 0 i, e B B R s — I S I L, DAt
P T 206 F AR B 2 hy Vel S, A HIF-1a,
GLUT-4 .LDHA .PDK1 .PFKFB3 . a-tubulin —#¢ (Fi B
Z¥511:1000,1:1000.1:1000,1:1000,1:1000,1:
5000), T4 °CTME 0 VT, In AFHRN, — Pt (Fi
FEXIA1:10 000) , FER THREME 1 h; VEBG , L
ECL &G it BE Y iR . (8 FH Image J#AF53 17 45
AR, IS B E A 5N 28 (a-tubulin) (Y
JREEE HEZRR B 8 A 3R A 5

K FH Sk B8 Bt X2V (real-time PCR, RT-PCR)
TGN A5 4 4B AR & P F mRNA B9 R TE O, Y sk
RS ZH 40, i TRIzol 32 71 LA 32 B 41 Jifd 2 RNA
T e e B 2B I, e A AR il B A5 ol
JUG 55 cDNA I DL B IEF T PCR P3G o J g A
% (20 pL) f$5 2X SYBR Green qPCR Master Mix ( JG
ROX ZL}) 10 pL JE [al/52 101514 (CEARF 51 Ko =K B
L 1)4% 2 uL .cDNA AR 1 pL JCA% /K 5 pL, N
254k 95 °CHIASPE 30 5395 °C7Z8ME 15 5,60 °CiB J/TEfifi
30 s, 3L 40 MEHR . L a-tubulin N2, 2R A 2745141
B H LR AR ek R, S5 R DL C 4 B IR T —
fEAbEE

x1 SIUFIIRYTESNKE

HilHH JFAl(5'=3') Tk
HIF-I T 147: AAGTCTAGGGATGCAGCACG 101
J1i75141: AGATGGGAGCTCACGTTGTG
GLUT4 TE514): TGGAAAGAGAGCGTCCACTG 189
[ 141: CAGCTCCTATGGTGGCGTAG
LDHA TEJ147: CCTCAGCGTCCCATGTATCC 9
JI75141: TCTGCACTCTICTTCAGGCG
PDKI TE[#1514): GTCGGAGAGCGGCGTT 144
[ 147: ACAGGCAACTCTTGTCGAAGAA

PFKFB3 147 TTTGGAACTGACCCAGAGCC 124
F111514): GAGCCCCACCATCACAATCA

a-fubulin TE514): CGCTGTAAGAAGCAACACCT 83

J i1 4]: GGAGATACACTCACGCATGG
2.7 ZitEFE
K HI SPSS 25.0 %t B m #E A T4 1T 0B o SEER %K
Pl x + s TR, ZULA] LSRN R 7 25017, i —
5 FLAR SR T LSD-¢ 4656 (77 22551 ) 8% Dunnett’ s 73
Fr g (J5 ZEAF50)) o K /KifE a=0.05,

thEZG 2025 4E55 36 245 124



3 H#HR
3.1 BEROAMEREEE

JEAR O LA R B A A SR Y o TnT 9 GAH
B ZINIEAHNIER . 45R A 1,

C[H

%

B B TR T 5 AL LA
Bl ERONAMmERRLEEERFRR:100 wm)

3.2 TSG3Xf Ang Il S FE 0 AL 40 AR 3= E FR A9 52 i

5 C41[(558.21 +59.38) wm®/~14H b, M 41 41 il A1
Fe T FH[(758.67 +69.51) wm™/AN] i 2 1 K (P<<0.05) .
5 M, T4 P 40 WLAN AL i 25 1w FL[(609.19 +
15.91) . (625.49 + 25.86 ) wm’//N34 5 45 /N (P<<0.05) .
5T PAALL, T+P 410 HLAN I A% 2 i AR [ (561.25 +
55.09) um’/ AN EA T B HA R 22 R g E R
X (P>0.05), ZEHILE 2,
3.3 TSGXf Ang I FSEKOANMEEER SRR

5 C4(14 013.3 +424.3) F b, M 2L 20 it i) AH X 2¢
JEAE (28 240.4+2 143.9) B T (P<0.05) . S5 M4
FHEE, T4 P 2H 40 i 5 AH X 28 MR (16 163.2 £ 1 249.8,
22843541 739.7) B F R (P<0.05), H5PAIALL,
T-+P ZH 4 0 (4 A % 9% A8 (16 354.2 1 270.8) i3 T %
(P<<0.05) fH5 T 22 R I8 iH2# 2 L (P>0.05),

a-actin

DAPI

34 TSG 3t Ang [ S FE K0 AL B rp B8 2B R
SENMN

5 CAMLEL, M4 FFA & & 2 & T+, CoA
acetyl-CoA ¥ 1 I F &R (P<0.05) . SM4AMIL,T
2H P ZH 4 M FRA 5 52 3 1 3 MK, CoA L acetyl-CoA
B E TS (P<0.05), 5 T4 . PAIMLEL, T+P A4
i P FFA & 52 W 3 AL, CoA Lacetyl-CoA & 515 g 2
T (P<0.05), gERILFE2,

*2 SHAMETEREREERSELE(x£s,n=3)

Eib] FFA/(mmol/g) CoA/(nmol/mg) acetyl-CoA/(nmol/mg)
c4 0.16+0.02 27701 +32.44 20829+ 18.94
M4 1.09£0.24* 109.11+26.21° 51701478
T4 0.63+0.07° 16935 13.01° 113.99£8.79°
P4 0.65£0.11° 17237415.03° 15339£8.80°
T+P4] 0.39+007 V11127424 192.93+9.66

a: 5CHAM I, P<0.05;b: ML, P<0.05;c: S THA L,
P<0.05;d: 5PZHAH L, P<0.05,

3.5 TSG Xt Ang Il 555 £ 0 AL 20 A 48 8% % 1 o€
FRIEW M

5 CHAM L, M 444 g 1 HIF-1a, LDHA . PDK1
PFKFB3 #E 1 }2 mRNA (1) K35 ¥ i 3 i, GLUT-4 &
F1 M mRNA B3k 1 2 T (P<0.05) . 5 M 41AH
b, T4H P 4040 i+ HIF-1a \LDHA ,PDK 1, PFKFB3 &
K mRNA 1352 2 T8, GLUT-4 % H 5 mRNA
BRI 3 FIH(P<0.05). 5 T4 . PAMEL, T+P4
41 Jfd o HIF-1oo . PDK 1, PFKFB3 %5 4 }2 mRNA F LDHA
FEHR R B FH, GLUT-4 # 11 & mRNA 1)1k
¥ 3% B (P<0.05), 45RILE3 %3,

@ |||||||||||||||III |||||||||||||||III |||||||||||||||II||||||||||||||||II||||||||||||||||II|
Juc=y

A.CH B. M4

C. T4l D. P4l

E. T+P 4l

E2 TSGXfAng IFSEROCUMEMEREARMFM(ERR : 100 pm)

EZE G 2025 4R45 36 45 121
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HIF-1a 120 kDa

GLUT-4 56 kDa
LDHA 36 kDa
PDK1 49 kDa

PFKFB3 60 kDa

a-tubulin 50 kDa
c4l M4 T4 P4l T+P 4
B3 JEMEFHEEFEEXEQRIEEKE

4 it

HF & —FP LG IEZE 1M (5 1) B8 1 T BN RRAE D &2
BN MO R, AE L A R vl i A BE A R B O
I B A, LA 3 B Ay o0 JUL 200 e A R A RO O o 344
Jnt BEFEAE S RO R RS ML 28 P9 3 W K
RN Ang I (P ZE-15) S0 I R Y], IX S
AT RS G2 I 45 T RS ol i, AT
O EAE R, R, ABF9Y R Ang I A0 AC0 AL
4 oA O LA BN AR o WF5E % B, 40 2 T AL
FHVEE A BRG0S0 L2 i S AP i 72 ) o 0 B
AR, A Y 4 R o AR O WILAn iE 2% T AR LR
Ang Il BT S 2538 K, 86 1 & e 15 5 28 TSG
TE , A LA i 2 1 FRURN 8 1A BIR B34 4 B
st $E R TSG Il Ang 1T F S808 FAR O LA AR
KR

FE A A 2 JUL AR L 2 2 T R e 72 1) 2
5, 5 HF iR VI G . FFA 25 41 i A A 1C sy
e RLAR 43, UL ATP BOIE B m i, 2 A
R AU B RE RO IE™, [0 FFA 5% Fh s 20 4
PR R ST fE B R 28 22—, AT A kU JULAR I A A R ek
AL FEHF R AR R A EEAERY. CoAH A
R G B a6, R EALARRE B AR T2
e BT 1Y, acetyl-CoA & CoA il i A gkt 5 £,k
FEERE R, °T 0 = RGP A i T L i e Ak 5 g
S N ARRE E AR Y P AR RSB 5 T R
S %) e e I T S R B TR AR S N S D
T AR 7] acetyl-CoA BY%#4 1k , 1 acetyl-CoA F i AL,
[i] A1 R 5 T 55 Y FRA 5 DTAR SCM . ARHFIE 45 1R
7,5 CALAEL , M 4L JEAR O LA B o FRA 5 & 2 T
11, CoA Lacetyl-CoA 7 i 35 i E BRAIC, 37 B Kbk ek 2

o R UL B B R AR AR T I AR s A T
TSG T il 5 , T 41 44 }l 1) FFA & i 2 B %, CoA.,
acetyl-CoA T ¥ & T , #&/R TSGZ 5 TR
YRt g A R T R

S B OO IERE R % A B, BB AT ) F2 BRI 2 DA
IR i SR AR B 7 O B 2 AR OBR I A . HIF-1ae AN
A2 5 R T A 0 2 SRR A DC I TRy ek,
(TSI (v L i ol NG sl et s S L e e v e
GLUT-4 J2& U [ 4 1 15 JC78 26 W 1) T B2 3804, g Ak Az
PO WU RE ISV Ak s LDHA J2 40 b e At 1 O
R —  BE R B e R v e AR B TR R R e 1k A L
PR , HLZR IR 7K V- RO e A i 2 522 1 AH OC™, PDKI — 7
T P A 3 R T A TN T e 0 S A2 5 ) B la L %
B EWTEEARNE SRR , 5 — 7 1A 7T 458 HIF- 1o 25
F RS E M, 5 HIF-1a 8 BE St 1™, PFKFB H
A ZFp A T gL, b PFKEBS 035 PR s, ml i it
PRTT HE-2 , 6- WRER 0 AL ORI bR e, SR
fiff 2o R ) SR T PR, WFSE K B HIF-1o/PFKFB3
o A [ T A A e 4 P e e A 2R AR T
b A 553 % 235 55 22 By O AR HE (B Z2 R 1)
KA iE R, bR WF 5 F B, HIF-la, GLUT-4,
LDHA \PDK 1 ,PFKFB3 [/ 3 1k 5 WA 15 o0 2 VA 5%
A4S R B, 5 C4lAMH e, M 4140 i b HIF-1a
LDHA .PDK1,PFKFB3 i 1 &z mRNA i3 8 3% I
W, GLUT-4 % 11 &2 mRNA B 35 B 2 T M, ##5R
Ang I J8CT 4 JEAR U JULAM S B 56 155 At 1% 5 A g 94 5
257 TSG T Wi )& , T 4140 ffd  HIF-1a . LDHA ,PDK1,
PFKFB3 & FH J mRNA (1) %3k 1 i 3% T, GLUT-4 &
1 % mRNA [ #5535 1, $27R TSG Al 855 Ang 1T
ST SRR JULE A P R T A 015 58

PFK-015 J& PFKFB3 )45 S 411 41l 751) , i i oo 4100 ¢l
PFKFB3 1) 3 1K 38 1835 41 it b (%) 16 2 M A Qg™ 36T
I, ABFSE I PFK-015 B ] \ TSG+PFK-015 5K M, LLit
— WL TSG 235 Ang 11175 5 R AR O L4 At AR R ek
ASHSTENLE] . 45 R R, P L4 A R AR R AR
B M A B E UG, AR S T T+P 4140
Ji B4 R A A P A — Ak, A 25 S R E S T
RN T PR TR dE—x R i
SOWETE F AR SR AR A TR, 45 5 R, P AL AN i RE AR,
AR ICFE R (FFA L CoA Lacetyl-CoA &0 ) ¥4 M 41 i 3

®3 BAMEPHEEFEXEFEBS R mRNA AN REELE (x+s5,n=3)

45 &A mRNA

HIF-lo GLUT4 LDHA PDKI PFKFB3 HIF-lo GLUT4 LDHA PDKI PFKFB3
c4l 031£0.08 1224014 0.18%0.04 047006 025£0.07 1.00£0.11 1.00£0.06 1.00£0.25 100£0.15 1.00£027
M4 149£0.11° 033£0.05° 1312009 0.90:£0.08° 1.20£007 3215026 045£0.07 239£025° 2924024 3.98£036°
T4 099£0.06° 060£0.11° 090£0.09° 0.69£0.09° 0.75£0.06° 171£0.15° 075£002° 1.55£0.09" 2174012 196£0.12°
P4l 0.5610.09° 061004 047007 061£0.11° 056£0.08" 1.98£0.13° 0.76£0.09" 1.53£0.06" 190+0.19 1.59+0.14°
T+l 0354005 1054005 0.18£0,04¢ 040£0.05° 029£0,05° 1374011 091£0,02¢ 1284010 1454005 108007

a: SCHMIL, P<0.05;b: MM L, P<0.05;c: STLHAHIL , P<0.05;d: 5PLHAH I, P<<0.05,
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