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ABSTRACT ;. AIM To study the effects of Dahuang Zhechong Pills medicated serum on the energy metabolism of
hepatocellular carcinoma SMMC-7721 cells. METHODS Doxorubicin-sensitive and doxorubicin-resistant SMMC-
7721 cells were dosed with different concentrations of medicated serum, after which the effects of medicated serum
on cell viabilities of two cells and drug resistance index of drug-resistant cells were investigated. Then flow cytome-
try was applied to evaluating the effects of medicated serum and doxorubicin on intracellular doxorubicin content,
ATP level was detected, and the effects of medicated serum on energy metabolic phenotypes of two cells were ana-
lyzed. RESULTS The medicated serum could significantly inhibit cell viabilities, which could still reverse drug
resistance index when combined with doxorubicin. CONCLUSION The anti-hepatoma mechanism of Dahuang
Zhechong Pills medicated serum may be related to inhibiting mitochondrial energy metabolism and reducing intracel-
lular ATP level, whose effects can be more significant when combined with doxorubicin.

KEY WORDS: Dahuang Zhechong Pills; medicated serum; hepatocellular carcinoma SMMC-7721 cells; energy

metabolism; doxorubicin

AN AE AR B AR (A AR . Sk ZEUIHDC D EAZ IR, AL
RARRERACH S % 55) A M TR A KRR ORARBERCEIN S 2B R E T 20k, & RGN
PR, SRR AR B RRAE, WS e, PRI, TSR PURZGYIIRTT SN AR

YRS EHE . 2018-04-12

E&WE: EFEARRFEEERITE (81503308) ; VLA HERANFEHLIHH (YB2015007) ; VLIRA 252550 54 A MM d 5 5
PRI E  (JKLPSE201608 ) ; V7544 3558 i AL AR L 58 A BHF R I H - (KYLX16_1160)

EEREN: B W (1976—), &, FER, WEPE S PUMEILEIPITE, Tel: (025) 85811625, E-mail: wuli@ njucm. edu. cn

1473



2018 4£7 A
Fa0E H T

TR %

Chinese Traditional Patent Medicine

July 2018
Vol. 40 No. 7

P REB RIS, S5 @M, B
r A B B A I 10 G IR i 24 1Y) ER AR AR

ERE, B2z N T HERT, DA
BALIT AN RN . 3 R 2, R R UL
SRR 2 —, ZWARE RIS Eanhg
SRR R A, BERGE R AR R IR
FEIG ], B ARy 7 i e B W oRIA PR, b
P i 2 o AR LIEREAFSEARXT S, )R R Tt
(1) 7 AR o

T 25 M BB AT AT rb 2 X5 41 BE B G 2 )
— EEAH AU A S, IE R B R BA U
RN ¢ o PR R S R LN R A
O IR R X K # S SR AL AT Ak T 23 A i
R, ZHWRLUFEE T T, BREARH.,
T dAN, RZGHET . (AT, ard, sy
JRFEME, ARSI ALRIRRE AP U A, SR
B S UL E 24 13 X 9 SMMC-7721 i 24 201 Jfd
Ae A RS
1 #F#
1.1 A% Synergy2 fighn 70 G EEEARAL (£H
BioTek A7) ; INCO108 CO, 4ififd %4 (8L
SRR B SABR A ) 5 SX-500 5 221K A
s (HA Tomy A7) ; A1301026 A% = 8 2 0 AL
( B FRHCA R AR ) 5 CKX-31 A4 i L
B (HA Olympus A 7)) ;5 SW-CJ-1G XA TG I 452
e (TR SR M A IR AR 5 IR 2%
XF96 Zi g GE F AR SL AT 2 4% ; BD Accuri™ C6 it
AL
L2 XA KB HIL (45 15013005) g [ 4L
sEfCERLARAA, &R (#tS
CDXB21217) W [ H A< B 35 il 3 25k #% 5K 2 4t
Jade Mg (45 1809582) . /& (M i (it =
1828698) . DMEM = Bl 1 #= 3 (4t 5 8117037) |
PBS (it 8116437) Iy H 3£ [E Gibco A H], 7%
HEEE B (LS 053116160705) . BCA &[4
We B E R & (g5 AY) (b5 102815160401 ) |
gAY ATP K50 & (4165 093016161116) 1t
HE R RAEVEARGRAF ; Dbk, WElEE )+
M4 & W 3 25 [E Seahorse Bioscience 2y A, DMSO
(#1t*5 BCBR6 170 V) 1§ H 3E [ Sigma 2\ H],
1.3 B shdh  SMMC-7721 (' EEER i
YIFE) . SMMC-7721/F % % (1 SMMC-7721 %
FHW BB S SRR AR S R ), M T 5
20% JIGAF Vs . 1% T % R-5E R R IF WK DMEM
1474

FOERE R, B T EEAIER A (37 €L 5%
CO,) kg, WH, RHAAR, #%1:3
eIy, OB AE R I A0 FH F 5280 . T TR
etk SD KB 20 H, {RJTHE 180 ~220 g, FHUTITA
SRS R AL, SIS S AR Y AT HIE S SCXK
(#7) 2014-0001, fi5% T pg 5t v B 25 KA SE 40 30 )
Huty, SPFXRIE TS, AFERT 12 ~ 16 h 28 EK
Ko

2 FHik

2.1 2HhFHE SFHIEIKEHAE [0.1~
0.45 g/ (kg - d) | 456G (LI, A H
KEEFHGHE A 2.40 g/kg, O (24 %%, 3 ¢/HL)
72 g, NNABLIZKZ 300 mL, A 10 min B2, HIEIR
B FRRE R R 20 L, BEHLST R 2s 6 A
(ZEIRK) , KRBT [2.40 ¢/ (kg - d) ], A
10 H, BHEBATHRBKSIREWR, R B2
WERZN, ST A, 557 R b8 ST IRsE B A %L
K, B8R LR 2 h 5, FURZhNKEUNL, 578
MiE, 4 CFE.LC 5 min (3000 v/min) , B2
i, T56 CIEE 30 min K3, 0.22 pm HALIER
HIERE G %, BT -20 CrkAE PR A& .
FESATIRIR I, KB R AL KT 3 40k 10%
YN, IR A A OB, A 1.25%
2.5% . 5% AL .

2.2 A3y E AT SMMC-7721 #% B . w25 4m
FA M Hoa WA KB SMMC-7721
SMMC-7721/ P35 Z 400, Lh 8 x 10*/mL %5 35 45 fh
T 96 Lk, WikEfE, AP AEHME (X&5A &
10% ) o & 25 M 3 (1.25% . 2.5% . 5% .
10% ), M4l 6 NEFL, 23k 24 h, CCK-8
A A0 TS AT

2.3 Ath i FH AT R e R st 25 35 A e BUN
BOE K B9 SMMC-7721 . SMMC-7721/ ] 5% 2 41
e, L8 x 10%/mL % B #0 T 96 fLAR, 37 C.
5% CO, FIRZSF. &5MiE, B4k o &AL,
FigR24 h, EESEFRW, WMICMTEHIRE, YUk
ANHL 24 b R FERBEFRUL, B AL [A] vk B B R
2 (0.1 ~40 pmol/L), T37 CFIE 24 h |53
F25W, CCK-8 JLAu 240 iy F1, TR HEE R X} 2
PRl e, ARG = [ (Ayy -
Any) / (A =Agr) =11 x100% , T+ 1
ERE (2540 1C,,/ SEAAML 1Cs,) -

24 AAhFEMEESmENTEE SR B
Hrh BOVEUE K B SMMC-7721 . SMMC-7721/



2018 4£7 A
Fa0E H T

TR %

Chinese Traditional Patent Medicine

July 2018
Vol. 40 No. 7

BT R 4NN, LA 2 x10°/mL % FERERP T 6 FLAR, 43
MR RA . WA AL, fRAniNs RS, AR
#2 (2 wmol/L) B/ Hl 10% & 24 IfiL 75 T 7 24 h,
SCISZE AT, WO AN AL KA, 1000 1/ min 5
05 min, FF LW, RN, PBS R B 4iIE
P, B (0.5 ~1.0) x10° 4L, 1 000 r/min
B0 S min, 3 IVE, WA TR,

2.5 A FAF e ATP K-F e %wm B
BA KW Rg SMMC-7721 . SMMC-7721/ 5 25 2 41
Mo, D2 x10°/mL % BERERRT 6 FLAR, 4 R2s X
WA | BragzRal . RO HUL . A 2G4, R
JRIEGREFS, MABTEEZR (2 wmol/L) &/ F1 10% & 24
M T 24 h, SCHE5 AT, 25 20 4 M A 200 L
ATP ¢ f#, 4 C F B> 5 min (12 000 r/min),
W B, #BCA 2 /K0 e a7 & 4, W r
ACMAE Asgy , ARIEFRAERT LRI FERE SO B AU 5 2
KA ATP A M SRR, L AR & A X
WEARXT G HAL (RLU) A, AR 48 br o ih Ze 353
R ATP W B2, SR, Fr ATP v B 50057 b 3 g
nmol/mg FH ML, LUH Bkl & AL S i i T8
P 2 25 S 7T A 1R 25

2.6 AHhEEEESmib TR ARGY
s BB K SMMC-7721 . SMMC-7721/ ]
HEAM, L2 x10"/mL % B A T RE ARG R
RUREH] 96 fLAk T, Jr oA XTI B R A .
KEE AL . B 2G4, FRAaniEEE, A
BI%E 2 (2 pmol/L) i/ Fl 10% & 24 ifil 35 T 1
24 h, WIGLER T, FE 4 4 An i AR i A ATP
B U R SE R R L R R A A 1 KR ok Tk
FA- R A EOR R . RIARRE R A T 5
TR TR AR I, A R M
R e AU 1 390 D-2- I3t S A W FH T W A R T D
Seahorse XF96 43 #1 A ¥ Il £ %7 {& o)) i, Seahorse
XF Prep Station 34347347 o

2.7 %itFod @il SPSS 15.0 A HE AR,
THEEWRELL (2 +s) Fon, R EESRHBR R
ZhT. P<0.05 AEFHAGZIFE XL,

3 &R

3.1 A 2hde i s SMMC-7721 4% B . it 2 2 o,
FhehHwm B 1 B, 10% F4MEERT
SMMC-7721 fHURANAL 24 h J5, BE & 25 PR A% 40 M 7
73 (P <0.05), #¢%k 48 hy X T 245 240 o i &5,
FKH S HILT 10 12 h 5 B ] 7= Azt 225 0 30 i 285007
(P<0.05), 24 h Bfif— 4158 (P <0.01), M

T2.5% . 5% £ 2 LI R 2 AR 9 4 R X B
59, BURSCIKK R 10% 25 .

SMMC-7721

W% % B (450 nm)
5 S 0

0
BT - 10% 5%2.5% = 10% 5%2.5% = 10% 5%2.5%

12h 24h 48 h

A AfE T (A k&%)
SMMC-7721/ 85 %

W% % B (450 nm)
=

0
TG - 10% 5%2.5% - 10% 5%2.5% - 10% 5%2.5%

12h 24h 48h
B. QUG CnbT& 20

B g (10%
O

SMMC-7721/F# % SMMC-7721

C. 4iffufe &% (<40)

F: SEAMEE (AOIR) HEL*P<0.05,%P <0.01
E1 &#4mEXEBEHNER

Fig. 1 Effect of medicated serum on cell viability
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Fig. 2 Effect of medicated serum on cell inhibition rate
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Tab.1 Effect of medicated serum on drug resistance index
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Fig. 3 Effect of medicated serum on doxorubicin content
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Fig. 5 Effect of medicated serum on cell energy metabolism phenotype
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