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Baicalein Inhibiting the Energy Metabolism of Hepatoma Cells by Regulating Glycolysis and Glutamine Me-
tabolism
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ABSTRACT Objective: To investigate the effects and mechanism of baicalein on the energy metabolism of hepatocellular carcinoma
cells. Methods: Different concentrations of baicalein were given to different human hepatoma cells SMMC-7721 and HepG2. The
effects of baicalein on the proliferation and energy metabolism of hepatocellular carcinoma cells were evaluated by detecting ATP con-
tent, lactate content and glutamine metabolism, Meanwhile, siRNA interference with hexokinase 2 ( HK2) and solute carrier family
1AS5 (SLCIAS) were used respectively, to investigate the effects of baicalein on the proliferation and energy metabolism of hepatocellu-
lar carcinoma cells. Results: Baicalein inhibited hepatocellular carcinoma cells activity in a concentration and time-dependent manner,
the half maximal inhibitory concentration ( ICg) of SMMC-7721 and HepG2 cells was 26.07, 20.9 and 18.7 pmol - L™', and
27.8, 24.5 and 22.6 wmol - L' respectively for 24, 48 and 72 h. Compared with the control group, 20 pmol + L' baicalein signifi-
cantly reduced the glucose consumption and lactic acid content of SMMC-7721 and HepG2 cells (P<0.05), at the same time, the con-
tent of glutamine in SMMC-7721 and HepG2 cells was significantly decreased ( P<0.05). The effect of baicalein on the glycolysis abil-
ity of hepatocellular carcinoma cells disappeared after co-cultured with HK2 knockout hepatocellular carcinoma cells for 72 h. Howev-
er, compared with that of the normal control group, the energy metabolism of hepatocellular carcinoma cells was still inhibited ( P<
0.05). Furthermore, it had no significant effect on the glycolysis ability of hepatoma cells. When baicalein was combined with
SLC1AS knockout hepatocellular carcinoma cells for 72 h, compared with the normal control group, 20 pmol + L' baicalein could sig-
nificantly reduce the energy metabolism and glycolysis ability of hepatocellular carcinoma cells ( P<0.05). However, when baicalein
was combined with siRNA HK2 cells without glutamine, there were no significant differences in energy metabolism and glycolysis be-
tween 20 pmol + L™ baicalein group and siRNA HK2 group. Conclusion: Baicalein can inhibit the proliferation and reduce the energy
metabolism of hepatocellular carcinoma cells. Its mechanism is related to its involvement in glycolysis and glutamine metabolism of hep-

atocellular carcinoma cells.

KEY WORDS  Baicalein; Hepatoma; Glutamine; Hexokinase 2; Solute carrier family 1A5

JFE i o DL A R, Tt 22 JE R A SN R B R 2R R S IR U AR IO R R

ELTE P a0 & T — B0 H (455 :2019SF-281) ; B PG 45 = 25 B R BT IR ( 405 1 2019-2Z-2ZY015 ) 5 JHER = B A 37 & e 3 4
(4i*5 :2018QYTS005)
WIEIESE  BIEA Tel: (029)86450296 E-mail; zhaoxiaoyuman@ 163. com

2757



PEBGIF 2001 4 24 B 12 )

China Pharmacist 2021, Vol. 24 No. 12

U R o R PRI AR RS M BE AT T
P A A R Al 26 780 () 18 MR PR 0315 . el i)
AT 5T A BIAE AL I8 F— LERRPM b X, HCC &
SR AIBET AW Lo, IR E AR W E S, W H A
BTG EEHIX, HCC J2& 36 B A A G50 T A
LT R, A — TG 35 E T 50 AN
(R 43 BT HY 20 A1 TR 358 1) JHF 98 2 05 2R A 2000 4119
4.4/100 000 |- F+#] 2012 4E 1Y 6.7/100 000,2000 ~
2009 AERFAFIEK 4.5% 7

WA O FE B EY, fEh EA IR
BITH G2, AR IZ 2 EE A TR S AR I
iE e ML B0 ok o B SR A R | AR RE AR
ARG R B, SR h 2G4 05 AN 5 F s
S R, T T IE BT R ., BER
(5,6,7-=FRFLBTMR ) 52 B 24 19 32 B0 PR 0, T 40
WF5E & IR FLAE bR v 7 vh 5 15 98 200 JRL 5 3 1) 410 7
AR TS S | A T 0 R BT T R e 4 e
R PRI Z 0 VR0 R 4 Y i AR i
22 e R AT, JEC moRl e A 2 b R 4 P 2 R
I, BH AR Mo 1 WA AR, T 2 A7
SRR IRITE 78 2 I8 20 it P 359 2 BT v 3 P 1 A
PRefift , Z IR PR A Warberg 21V, 1530 Warberg
RN EIMLRIAR 217 I A 32 B2 7 3 Fof B ook il O
5, OO I ( hexokinase , HK) | 5 8 SR 40 1 16 1
( phosphofructokinase-1, PFK-1') 1 A il /i 33 1§ ( pyru-
vate kinase , PK) , H: b O 4 i il 2 55 — 20 PR 2E 1,
UEARE AT 5% 3R 22 Tk e 2 e A i 2 R Ak fig
R RE B ROR Y . B A ST R I B
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), ZINHEREFR L ( Tecan Mpro200, Fii+: Tecan 2
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fectamine 2000€ reagent ( 3 [F Invitrogen A &), It 5
0000317095) ; HK2 —$Hi Hi 4 (5 8 Abcam 23 W], it
5.ab209847) ;SLC1A5 .GAPDH —¥$idifk (26 NO-
VUS 22 #4543 51 4 . NBP1-89327 \NB300-221) ; %
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AT BAE UL x5 F7m , 4L 22 5 BRI
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ERAFIERE L,
2 #£R
2.1 ERZxmRE 0GR

55X} R LA, AN [R) s A M A i 5 R TS
(1) 24,48 1 72 h A0ALIE J1 Y REAK, Hovb 48 A1 72 h
rp A 22 A SR L (P<0.05) , H ¥
D YR AR . SMMC-7721 4l 24 ,48,72 h
Ab 3 (2 B I B (1C.,) 4351k 26.07,20.9,
18.7 wmol - L™ HepG2 404 24,48,72 h AbF 5 /Y
IC,, 7754 27.8,24.5,22.6 umol - L', WL 1,
2.2 SRE XA n R s B R 0 KT

WE 5 3R 4 25 VR BE I 36 T, HepG2 il SMMC-
7721 20T 2 0 ) TH AR BRI, W] HepG2 F1
SMMC-7721 4l FLAR & EALRFEAIR, S5 X BRZLAH EL,
BEAFR R0 S AL AP I A i 22 A et
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2.3 FHREmARE TR AL A B H A

5506} BB 2] R A ARG A A FL ) S
F AT DL 4 v R AR A e 1 A R AT BAIC ATP |
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x1 EEEXITEHAMBEAEFRERZM(0D E) bR (x+s,n=6)
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- (pmol + L77) 24h 48h 72h 24h 48h 72h
X} HE 20 - 0.213+0.031  0.477+0.029  0.726+0.039  0.197+0.021  0.384+0.034 0. 677+0. 042
BRI Jgéﬂ 5 0.19420.039  0.407+0.031*  0.548+0.046" 0.186+0.027  0.341+0.047 0.611+0. 064
AR 10 0.161+0.042  0.357+0.027°  0.438x0.045" 0.147£0.014™ 0.276£0.031""  0.546+0. 046"
i&?g?ﬁ*ﬁ ﬂéﬂ 20 0.134+0.028"  0.311+0.036™ 0.384x0.040" 0.112+0.019" 0.237+0.024™  0.437+0.041"
A SRR L, 2 P<0. 05 ; 5 # A RARHIR 4L LA, " P<0. 05 5 B4 Z R4 L gL, ©P<0. 05,
R2 HEEEEEERIBEELR (5+5,0=6)
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245 ( mﬂl %Lfl) RIS R A= AR ;Lmzzag
» ( pmol/10° 2 fift) ( wmol/10° 4Hifif1) ( wmol/10° i fif1) ( pmol/10° i fift )
papiiHa:] - 12.3+2.7 25.8+2.9 18.8+3.7 28.5+3.2
WA A J“éﬁ 5 11.9+2.2 23.7+2.9 16.9+4. 1 27.0+4.3
HA R 10 9.9+1.9 20.2+3.3 14.7+3.7° 24.2+3.8
HERE l;-e_éﬂ 20 6.5+2.3" 16.2+£3. 8% 10. 5+4. 4* 18.8+4.1°
SRR, *P<0. 05,

2756



FPEGIT 2021 424 %% 128 China Pharmacist 2021, Vol.24 No. 12
=3 e ERiIFEEN LB (x+s,n=6)
13 AR SMMC-7721 HepG2
(ol = L) ATP(pumol - mg™')  AHBEHE (pmol - L) ATP(umol - mg™) 4RI (mmol - 17')
ol - 282.5+28.7 183.5+22.4 266. 3+39. 2 192.6+17.3
B RARA 5 265.2+32. 1 177.6+25.7 246.5+32. 1 182.7+13.5
Ciges Ribnlbie| 10 245.6+38.3 159.3£19. 4 230.3+27.7 174.2+20. 1
W R R 20 220.3+34.6%" 133.5+21. 9" 195.5+24. 8" 150. 5+17. 2"
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Kl 1R 4,
2.5 #% % siRNA HK2 FHEWHBmmEH o2l
B At AR89 e GAPDH . @  35KD
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U At R L AN RE B AU K P 25 FRAR (P<0. 05) j"j?;?; {igu fjim i
BT HERZEK 20 pmol - L7 J5 , M HE AR ACEATS
SRIEAR (P<0.05) , EBERE AR K V-1 AT i 2 52 R (P> HK2 R oKD
0.05) , 4+ % Mt e £ 35 K 475 A W] 1 B IR (P < SEPE
0.05) 455, SLCIAS |WEEEED S e 57KD
2.6 HEE sIRNASLCIAS F /6 o9 I 5 20 Je 7% (HepG2)
N Bt KRR 8 Fa
SLCIAS 2 iied 210 it 2 2 It i A 17 O B R 3k GAPDH | o e asus e | 35KD
fif§ , 24K FH siRNA SLC1AS T340 72 h 5, iF HeG2)
SR M S 1R 0 0 S AR 7 T ——

FEIR(P<0.05) . Z T HEAZ 20 wmol - L' J5, JiF
57 20 FEOOHRE T ik /K- B B AR ( P<0. 05) 5 (ELX 41 ff

SLC1A5 EHERIE

e

x4 ARIREEZZLHEFEAMIT HK2 & SLC1AS BEAFRIEFIEM (xts,n=3)
SMC7721 HepG2
415 A (ol « 171 ] —— —— —
HK2 A% 3k & SLC1AS5 AHX} ik & HK2 A% 33k & SLC1AS AHXf ik
o Pk 1.010. 01 1.07+0. 05 1.02+0. 01 1.02+0.01
WA FZ L 4] 5 0.72+0. 02° 0.95+0. 04 0.79+0. 03° 0.940.03
AR PR 10 0.65+0. 05 0.76=0. 04 0. 68+0. 05 0.80+0. 07
AR A EA 20 0.49+0. 08" 0.57+0. 08" 0.39+0.07% 0.48+0. 06"
L SRR IEEL, *P <0.05; 5 ERAEA LER, P <0. 05,
*5 EEZEEXITEMAREEFREREERIFZMALES (x25,1=6)
SMMC-7721 HepG2
415 4l /1 7L ATP TR YA ) BN ATP
(OD1H) (umol/10° 4iIff1)  (wmol - mg ") (pmol « L) (0D 1) (umol/10° 4iiffl)  (wmol - mg ")
Xof RE A 0.7+0.028 26.7+3.6 279.3£25.7 190. 7+26. 9 0.7+0.013 29.1+2.9 265. 8+30. 2
;L;nf 0 0.4=0.031° 18.0+2. 9 228.4£28. 1° 146.2+21. 8° 0.4+0.018* 20.3%3. 5 217.4+28.9°
siRNA HK2 0.5+0. 022° 16.3+3.1° 202.9+26. 3 144.7+22.9° 0.5+0. 024° 17.8+2.9° 184.8+19. 3"
WA 20
pmol + L™'+ 0.267+0.011"  16.13x2.2 169.7+23.3" 115.2+21. 4" 0.233+0.015" 16.47+3.7 146.1+21.7"
siRNA HK2
L SRR, *P<0. 05; 5 siRNA HK2 41 14#¢," P<0. 05,
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. __ _ _ SMMC-7721 ] _ ]

YA 1 (0D i) FLE2 (umol + 10° cell ') ATP(umol - mg™') BB (pumol - L)

pogiE| 0.7+0.013 27.8+2.9 279.5+23. 1 186.3+23.7

B 20 wmol - L7 0.420.022° 17.3£2.1° 207.9+24.7° 152.1£19. 4°

siRNA SLCIA5 0. 620. 013" 36.0+2. 3" 228.1£21.4° 137. 6+18. 2"

# 220 pmol + L'+ siRNA SLCIAS 0.3+0.015" 24.8+1.6" 155.2+24.7 140.2227.7

g3 HepG2

4TS F1 (0D {H) FLBR (umol - 10° cell ™) ATP(umol + mg™") B RN (pmol - L71)

oyt 0.7+0.019 28.4+3.1 272.1+27.6 189.0£17.3

W 20 wmol - L7 0.4£0.021° 21.6%2.7° 224.5+25.5° 141.1211.5°

siRNA SLCIAS 0.620.021° 31.8+3.3 219.2+28.7° 139.3+14. 2°

HH 220 wmol + L'+ siRNA SLC1AS 0.3+0.011 20.1+2.9" 144.3+20. 6 140.9+22. 1

TE: SXFIRLALLL " P<0.05; 5 siRNASLCIAS 44, P P<0. 05,
R7 EAEBREGTEESEXNIEAREETEERESKEZmMALLER (x£5,n=6)
SMMC-7721 HepG2

21531 YIS 7y LR ATP 4TS 5 LR ATP
(0D 1) (umol » 10° cell™) (pmol » mg™") (0D fH) (pmol + 10% cell™") (jmol + mg™")
pogisE| 0.732+0. 012 20.15+1.9 220.3+31.0 0.672+0.011 21.12+1.8 215.1+20.3
siRNA HK2 0.439+0. 012° 13.75+2.3" 146.3+22.9* 0.372+0. 013" 14.79+2. 8" 149.7+30. 1°
B 20 ol - 17 0.448+0. 011 12.83%1.9 164.1£25.5 0.384+0.015 14.81%2.5 150.2+24.7

+siRNA HK2

. SXTIRALH, " P<0. 05,
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