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WE: B FRAAEIRRRERICUI FAREEE TR AEREBOINGIER, FRERAEN, FiE &
B A BFRE2RAEAR (Huh7 ) EATR RIS &R, FEVE SD KR A AT EMER KRS . P EFEERNFFE, FIEEAK
SRILE, AU E Huh7 488, CCK-8. JIRLWHR R & R AU FHR 4R AV IR XM I, iEEE IR R B R R =18
MAFRERPAN FREAEE SFEE BRI, RT-qPCR. Western Blot SL1 7 % % B RT3 X AKT/mTOR 12 S @ & 89
mRNA BXEBRBRANFTIELE, ZHEEBRXBERRTAZENH, HE—T WM LK A LSD-1 3 Dunnettg T3 1038, &5
R SzpmAAHEL, ERAGLAN ODE . AR B R AEHE FEE HIREE ( CHRNEE SR RB N . R HEE)
RAEREBAE =Y (R (ZLER (ATP) N9 B Z K (P{E15<0.05) ;RT-PCRERE =, 5B MBHALLE, ERAH
5.F EKFNEHA mTOR mRNA RIEKEHWTIA, 5 EFIEHK AKT mRNA FIAKETE(P{EIY<0.05) ; Western Blot 45
RER, SEAMBALLR, EFHAS . P RAEAMNMTOREXEERBRAEEREKEYTA, 5. FFE4AH
AKTHAXEARBBRUEAREKENTIA(PEYN<0.05), &it FSRIETERRA A MBS A BT 5E 4
Huh7 48806 SRR, M A G H 1G58 2%, NG 7T 8 SHIH AKT/mTOR 5 SBEEMEXERRIE A X,

KB EHAL; AR, S ; RRER, By

ELWMB: I ABARSFES (20226XNSFAA035460, 2024GXNSFDA010005) ; [ AR A & Ol # it % W B
(YCSW2023395, YCSY2023021); IR EAARES|HB LR EHESIE (2022BS026)

Effect of Biejia Decoction Pill on aerobic glycolysis in hepatocellular carcinoma by regulating the protein kinase B/
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Abstract: Objective To investigate the inhibitory effect of Biejia Decoction Pill on the proliferation, migration, and aerobic
glycolysis of hepatocellular carcinoma (HCC) using cell experiments, as well as related mechanisms. Methods Human liver
cancer cell line Huh7 was selected, and Sprague-Dawley rats were randomly divided into blank serum group, inhibitor group, and
high-, middle-, and low-dose Biejia Decoction Pill groups. Rat serum containing the drug was prepared for the incubation of Huh7

cells. CCK8 assay and scratch assay were used to explore the effect of Biejia Decoction Pill on the proliferation and migration of
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HCC cells; glycolytic rate-limiting enzymes and metabolites were measured to explore the effect of Biejia Decoction Pill on aerobic
glycolysis of liver cancer cells; RT-qPCR and Western blot were used to explore the effect of Biejia Decoction Pill on the mRNA
expression, related proteins, and phosphorylation of the protein kinase B (AKT)/mammalian target of rapamycin (mTOR)
signaling pathway. A one-way analysis of variance was used for comparison between multiple groups, and the least significant
difference t-test or the Dunnett’ s T3 test were used for further comparison between two groups. Results Compared with the blank
serum group, the Biejia Decoction Pill groups had significant reductions in OD value, migration rate during different periods of
time, glycolytic rate-limiting enzymes (hexokinase, phosphofructokinase, pyruvate kinase) , and glycolytic metabolites (pyruvate,
lactic acid, ATP) (all P<0.05). RT-qPCR results showed that compared with the blank serum group, the high-, middle-, and low-
dose Biejia Decoction Pill groups had a significant reduction in the mRNA expression level of mTOR , and the high- and low-dose Biejia
Decoction Pill groups had a significant reduction in the mRNA expression level of AKT (all P<0.05). Western blot results showed that
compared with the blank serum group, the high-, middle-, and low-dose Biejia Decoction Pill groups had significant reductions in the
expression levels of mTOR-related proteins and phosphorylated proteins, and the high- and middle-dose Biejia Decoction Pill groups had
significant reductions in the expression levels of AKT-related proteins and phosphorylated proteins (all P<0.05). Conclusion This study
preliminarily verifies that the serum containing Bijia Decoction Pill can inhibit the aerobic glycolysis of human hepatoma Huh7
cells, thereby inhibiting their proliferation and migration, possibly by inhibiting the expression of the proteins related to the AKT/
mTOR signaling pathway.
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9, IR B AT FEAREE 2% R SR AR R L IRYT B AR
TE A 3 LA e 2 s B 0 B RO T
2R M7 5], ELAT R FE R kb i L 3 AL EIORE | AE RE HL
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I IR 22 °C, B R ORISR SR T RS

HEATA OGS .
12 ZZRXMNAEMSE
1.2.1 FZ3XHA  2-Deoxy-D-glucose (525 : HY-13966,

MCE) . Huh-7 41 g & FH 15 7% 3 (18 5 . CM-0120, % %
FE) . CCK-8 4t a3 5 i 77 £ (55 5 : C6005M , UElandy)
HK X H & (585 A077-3, 1 5L %) L PFK 3% P 2 3t
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Flgr (B85 - A129-1-1, B 5T & )  PK 3 P4 A I 3k 7] 4
(525 : BC0540, Solarbio) . ATP % A& 371 £ (525
BC0300, Solarbio) . /25 %% RIPA 41 21/40 it 2L it Wi (15 5 .
ZJ102L, Solarbio) . BCA # [ ¥ F£ Il 2 i 7] & (925 -
73102, HERE ) P9 A 2 3 ) & (9245 AO81-1-1, g ot
) FLRRIMNR & (595 A019-2-1, B BT & i) 2 /3
H ZURE Py A 2 RNA 2 BORK R & (18 5 2 A077-3,
Solarbio) AKT HL/K (R 2 41) (155 : AA326, 3 A K ) |
mTOR S BT (175 : AF1648, 21 5 K ) . p-AKT Hi f& (47
5 : PAB43158-P, Bioswamp) . p-mTOR ¥t /& ( 5% 5 .
AF3308, Affinity) .MonAmp™ SYBR® Green qPCR Mix (%%
5 :MQ10301S, UElandy) .

122 £ &A% AEH il 75 D 4 MR FEHL (LS
SCIENTZO08-1I , 7l 47 2 AL Wy BHEE e A7 BRA H] ) L5240
Oy EIEREE T (S UV-2600, 5 AN ER A W) LA K
FRAY (15 . Epoch, Biotek) | %¢ )% &2 & PCR X (#1 5 .
Roche, LightCycler®96) VEW A (S Agilent
5400, Agilent Technologies Co ILid) . PCR % ( B 5 .
T100PCR, Bio-Rad) . #E i 4 & 4t (%45 : Tanon 5200,
ERAR)

1.3 Sty ik

131 &#HhiFeysl & 32 2 SD KRR A2
A2 O ) e FR AL iRy b IR 4, B4 8 R R,
i FE B AL AL AR B B (60 k) B4 I AR 7 SR 4 50, AT 75
FIREL(250 o/ H) iy FR AL 25 300 0 1.1 gk (LR
TR , i RS2 A3 50 TR AL 2,05 4%, B4y
4 2.2.0.55 ghkg, 45 FIMLTE 4 LA BER AR R 250, 4540
WEE WM, ELR B3, AR EEEEIK 120, B2
LU, HAELR 251 h 5T 2% I B 289 (0.01 mL/g) iE B R
P PRI S AT R SE SR DL, 3 IR - 2 h, 3 000 r/min
B, 56 °C .30 min K4 ,0.22 wm BEFE L E 15 35 245 1007
TRAFT-80 "CrkAa T, H TR S s

1.3.2 #ph) Al e b & 2 m I L6 A S wmol/L
[ MK-2206 EL 0 A 240 M35 S5 A T B3 T

133 a3z A 548 Huh7 40§ 3% FH Huh-7 20 0
B I RE IR A IR, TR A0 A0 R AR K A 5 80% ~
90% i, A B 25 1L ¥ 21 138 (20% ) 8 Y RALARG 551
2 I (20% ) 8 F AR, A R0 4 13 (209 ) 8 R
H e 7 i 2H ML (209 ) DL K5 A MK-2206 14 Huh-7 241 il
BRI

1.3.4  CCK-8#ml 2m ey 3¢ si L A LAEEAL 1x10°
A4 L P %% B 4 A 3 96 AN AL, 23 B 100 w3 24

Wi FR W, 25T 24 h )5, A CCK-8 37 10 wL, J5 4%
96 fLARIL T 37 “C 5% CO, B3 324 T 5 5% 2 b, T bR X
AN 450 nm WG REFLAY OD A

1.3.5 XU S3atem m e el it 454k 5 PRI 8x10°/
FLEEFP T 6 LA, FH 10 LA Sk 7 B0 RS B R 647 X1
JRo PRI 2 mL & 285 R AT 25 T 1. i
TS M IT AL TS L, 7E 0,24 .48 h I BEFTHARRIC 5%, Bl
Ji Fl Tmage J 5047 B AL BB RIIR TR AR

1.3.6 48 &% (HK . PFK.PK) & a2 25411
S o A5 P 200 B 0K A% 2 A R B B A R R
FE AT R CR T UK D380 20% , 8 P 47223 s,
B 10 s, 552 30 U0, AR F A 150 & A B T 5, X A
AFEATEAE R, I X & 4L 40 & (4 (HK . PFK , PK)
WREEHEATIN A, B A 70— A 3L

1.3.7 48 B AR ARG = 0 (R EABR L SLER L ATP) /K i 52
25T UG o3 i BT 5 BRI SR 45 4 40 A M i
W, I FH AR A S 28 A1 43 60 BE T AT R, AR 4 158
BRI FLRR & it S ATP 7K, (] B
2 2H 20 AR R BE AT —fR AL B

138 RT-qPCR &M 4% B0 S vl I 15 1 07 i, R
XU ORI FR I RNA I BEAT 30 5 . RT-qPCR A3, 5
YIEdt, AKT: 1E [1] 5] 4 5’-CCATCACACCACCTGACCAA-
3", I 51 H 5'-CGAGTAGGAGAACTGGGGGA-3' , § 14 7
YK /A 83 bpo mTOR IE 1514 5'-CGCGCGAATATTAA
AGGAAACT-3', [ [1] 5[4 5'-CAGGACGCTCACATTGCTAG
A3 =R /N 113 bpo GAPDH: IE 854 5'-GG
AAGCTTGTCATCAATGGAAATC-3', JZ [7] 5|4 5'-TGATGA
CCCTTTTGGCTCCC-3', #4472 W) K /Ay - 168 bp, i ]
MonAmp™ SYBR® Green qPCR Mix 27 65 X) Gl g 2 [
P43 K AKT .mTOR B FE P #23k , LA GAPDH /E A N
TG DL 27 R S 41 5 0] R 4 Hh R TR A 5 B
1.3.9  Western Blot#i]  fifi FH =% RIPA 4 i 2 ik v %t
AR TR, BCA R e ol s 3 0 o o BRI
KA M % 2 PVDF I I, SR8 & — 402 h, TBST ¥
JBE T ECL & G, i 1R 6 AR & 48 A7 g 41
I8, L GAPDH AN S I AR RIA

14 %itdz ik f#1 SPSS 27.0 44, I H)H GraphPad
Prism 8 BTN A G . T PR xes 67, 241 1]
H R I 2T 225007, i — 20 P LU B T 2555k
FH LSD-¢ K56, AS55 0 FH] Dunnettg T3 K556, P<0.05 h 2253
At L
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AL, 8 H RO AR 1 20 09 OD (B 3 BRI (P {44
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R1 ZAHABMODERMER

Table 1 Test results of cell OD value in each group

21 51 45 (ODAE)
25 M4 2.070.02
it 4H 1.55+0.05"
LB e 1.22+0.08"

e A7 1 A 1.13+0.04"
N BalEE 0.90+0.05"
Fig 332.81

P1H <0.001

525 L 4 b4, 1) P<0.05,

22 EWALKAATE MM EA G 4TI 24
48 h i, M H AL i o AR i AR RS RIS TS il
THAL(PH<0.05) (B 1.3 2) W HOK TR R HAIG.
2.3 P AU ST AT S g R KR B AR PR AR B S e W ]
FEBEE A 0] S0 HK PFK  PK G 3 SRR EUE A 7RG
W, 255 R 525 S 4UAH B, B R o A
ZH 1 3B R P BEAR (P 1 19<0.05) (3R 3) .

2.4 P AT U AT T R dn e AR B ARG E e B F
FHELER (SRR ATP 30500 &% 259 T U5 194G = 4
TR, S5 AR R - 528 I AR L R R
IR 2 R FLR (AR ATP % RS> (P
#J<0.05)(%4).

FAMEH

B

0h

24h

48h

R2 HHEMAB24.48 hTEBEILE
Table 2 Comparison of 24 h and 48 h mobility of cells in

each group

215 24 hiF R 48 hiF %
g =1 R 0.385+0.017 0.891+0.009
11w 0.311£0.024" 0.850+0.005"
bl 0.301+0.025" 0.774+0.016"
[=Ealire] 0.129+0.025" 0.740+0.021"
E G BalE) 0.059+0.035" 0.677+0.005"
F1H 83.60 137.73
P <0.001 <0.001

e SA HIE 4 A, 1) P<0.05,
FR3 EHAMPOERERREREREME

Table 3 Cell glycolytic rate-limiting enzyme activities in

each group

a9 HK 76 PFK i1 PK i1

(pg/mL) (U/mg) (U/mg)
MBS 13.624042  36.43+2.02  628.57+23.98
I A 12.29+0.69"  35.1620.43"  582.52+21.60"
Hh A 8.39+0.58"  26.22+0.98"  525.14+5.21"
A 10.2320.82"  28.56+0.49"  527.28+13.36"
a2 5.43+0.58"  21.75+0.12"  472.42424.12"
FH 78.78 98.75 29.41
P <0.001 <0.001 <0.001

it EEA

T 52 G 4L R, 1) P<0.05,
2.5 B AAA i s AKT .mTOR # mRNA &4 89
#Hea o QRS s RIS IR 20 AKT 9 mRNA
TRV T 25 A MG 20 (P $5<0.05) , thifl 2 555 1
I35 20 H A AT P B 22 53 (P>0.05) . B H AL
IG5 5 41 mTOR () mRNA SRR BK T 25 HILE 4 (P A
1<0.05)

1 HAMBIIRER

Cell scratch pictures for each group

Figure 1
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2.6 B AL A 25 ik 2 AKT .mTOR & & BBk B2 4L
B RikagHem g6 I 2 Bin BRI
a2 AKT 8 1 RAR T 25 F IS 2 (P {19 <0.05)
W R ey, RSB EAIGR] B 2 5 25 IS 4 H i
A5 25 5 (P>0.05) o 1 s H AL ey L A
mTOR A9 25 1 R IX BL T 25 F i i 41 (P {E 34 <0.05) , ik
JE i, AR A

*4 HEMAERRAHE KT
Table 4 Levels of glycolytic metabolites in each group

L] PRI i AR ATP i 1
(pwmol/mg) (pmol/g) (mol/10°4~)
ZSEIMIG4 0.451£0.009  3.709+0.113  0.083+0.003
A4 0.366+0.008"  2.818+0.048"  0.072+0.001"
rh 2 0.188+0.006"”  2.062+0.032"  0.057+0.003"
fr 7l 0.178+0.003"  1.781+0.047"  0.053+0.002"
IR 0.14420.006"  1.319+0.021"  0.047+0.002"
FH 122253 707.09 88.49
Py <0.001 <0.001 <0.001

528 L 4 A, 1) P<0.05,

#£5 AKT.mTOR A mRNA 7k
Table 5 mRNA levels of AKT and mTOR

2054 AKT mTOR
75 AL AL 0.98+0.03 1.06+0.21
R 0.74+0.11" 0.64+0.12"
S Ebn e 0.86+0.10 0.530.08"
ikt 0.73+0.21" 0.540.11"
0 20 0.33+0.09" 0.15+0.03"
FiH 12.10 19.73
P1E 0.001 <0.001

S HILEE 4 Hede, 1) P<0.05

%6 p-AKT/AKT.p-mTOR/mTOR (5K i% 7K T
Table 6 Expression levels of P-AKT/AKT and P-mTOR/mTOR

215 p-AKT/AKT p-mTOR/mTOR
25 M4 1.09+0.15 1.29+0.16
it 4H 1.07+0.13 0.95+0.14"
LB 0.72+0.09" 0.71+0.08"
fEgil il 0.55+0.07" 0.51+0.06"
it 5 20 0.37+0.05" 0.23+0.03"
Fia 124.00 82.98
P8 <0.001 <0.001

52 HILEE 4 Hede, 1) P<0.05 .
3 itig

8 200 0 2ok JRE B A S A AR R TR B AR R SRR I
AR A F BN | T S S IR 2 B A 4% 1
TE HE I A A A (R AR BL 2 , 5 R HLIARIE T D g

289 kD
289 kD

=
— 63kD
AKT S D S . - )
[emee

GAPDH 36 kD

B2 Western Blot 7 &
Figure 2 Western Blot strip diagram
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BT AR 5ROV R | AKT RE WS 11 45 5 W 4k PRAS40
(40 kD 5 & il 20 W2 2 (s B IR & 1), S 8Ok
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(HK2 .PFK . PK) DA K ] B i iz 85 1 1Y RIA7KF K
T AR . VR RS20 MG e i IR A 4
it 9 45 22 ol g vh 2% B BTG (1) AKT/mTOR 175 53 [
AL A 9 A0 LA e A 10 o ekl 0 AT . Eedn R
FEZ AT LI £ AKT/mTOR {5 538 [t 52 70 ft 4 7 =Xl
il AT P9 IEAS 9 HaC.CT 1 40 4 184 5 Ti) k30 i) A 26
W R, 410 S AR 1 i IR 2 7§ HK(L . HK2 \PKM 1, PKM2 [
T AR T P A A B 0 1 K R

AT FE AAS [] 5] £ e FFY RAL 7% 245 1M 3 T 390 Huh7 28
fifL, 25 R R, 58 S A G s R R 2 1 v P R
P Huh7 240 M 0458 EAS0G 2, i/ A SR e A
ST 5 Pk BAR S = ) = o TR R 2
1MLV 14 RE 8 AKT/mTOR 15 % 3 % 1 #Y mRNA M2 8 1 36
AT U X e RS T LA S 1 o g A A AR
MR , DT 22 4 900 o) 98 A 38 0 B RO VE ), AR
FHHLHI T AE 5145 AKT/mTOR {5 5 8 BRI 354 5

L5 L TIR ARS8 45 B T 50 F T R L RE D
il g 14 2 A oA B R LT U A0 A
HBETA AR . HARg AT I OR R B E S
i AT PR B PR AR R T A HE R IR YT T
3o AKT/mTOR {5 538 % 7 95 40 M il it A O 1w & 45
EE R PESEAE T, TF & 280 ) AKT/mTOR {553 J% 1)
25 R EAT )2 I IESE T 5, ¥R % AKT/mTOR {5538
%5 P9 2 AR ke e 22 [a) B B 2 6 48 1 114 11 o 1T BE L
AEEE L, MERBAERZARRAERN THEE,
LA B P FAF . A A BACKS A S B2 52 56 AN I
WUHE B AT R AR E o

IR AR HTET2023F8A308 2, HF
E 25K AR AT, HEF . DW20230830-162, 454
S E S R AN,

FEBMRFER: A LR A LA BT R

EE TR A AR . 14U 4 an B f T IR AR AR ik
X534 AP B AR MR ST IR HRAE, ARt
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