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Seahorse X Fe 41l ifd A 1 35 43 7 A4S W0 200 it Jfd M R Ak % (ECAR) FIFE 40 % (OCR ) , 2 11 #e #3 B 78 1 (Western blot) 6 1 4 Jitd £
OB 2(HK2) , 9 T 2 38l M2 B0 (PKIM2) , AL I S I A(LDHA) 223k . S5 5. 525 (4 LA, PHAE M 3 BIOK 3T 30 2 25 M3 o]
0 MDA-MB-231 4 fitd 4 5 , 15% & 25 L 7% + 71 48 h R fe4E(P<0.01) . 545 (AL HL &, P8 3 32 1K B3 20 40 il DNA B
157 L IDNA & AT (G/G, 1) 19 (P<0.01) , DNA & U (S 1) , DNA & 15 101/40 il 43 24451 (G, /M ) T ] (P<0.01) ; B¢
il MDA-MB-231 4 it GLUTL %3k ; &K MDA-MB-231 21 Jitd fr) 35 fult 475 107 it , 0 1502 £ B 10 (L, W T At s 45 {0, SR DR IAEL, IR —
B ER (ATP) = it i % PEI{H (P<0.01) ; I MDA-MB-231 4il /il HK2,PKM2, LDHA % [ % ik (P<0.05,P<0.01) . £it: JHEil
T T 25 1009 BE A% 10 1 FL IR B MDA-MB-231 40 g 38 5 ¢ o8 40 A 0 T ol 00 6 ) 09 BEL S A L) T Ak 5 H s 5% L IR R
MDA-MB-231 4l Jitl i & % 1§ 1 4 F2 A ¢

[Rgim] FLME; FHEHEERG eat I d s ; BHm

[E4ZE] R22;R242;R2-031;R285.5 [XHt#RIREB] A [XE#HS] 1005-9903(2022)03-0008-07

[doi]l 10.13422/j.cnki.syfjx.20220321

[ 4% H AR 4] https://kns.cnki.net/kcms/detail/11.3495.R.20211125.1749.008.html

[P H iR E#I] 2021-11-26 9:39

Danzhi Xiaoyaosan-containing Serum Reverses Energy Metabolic Reprogramming of
MDA-MB-231 Breast Cancer Cells

XU Shuang, LIRan, LIU Li-ping”
(College of Traditional Chinese Medicine (TCM), Liaoning University of TCM, Shenyang 110032, China)

[Abstract] Objective: To observe the effect of Danzhi Xiaoyaosan-containing serum on MDA-MB-231
breast cancer cells, and to find out whether the action mechanism is related to its intervention in energy
metabolism. Method: Thirty six-week-old male SD rats were randomly divided into the blank group, Danzhi
Xiaoyaosan (8.99 g-kg™) group, and Xihuangwan (0.55 g-kg") group. The serum was isolated after drug
intervention for seven days. The cell viability was detected by methyl thiazolyl-tetrazolium (MTT) assay, the
cell cycle by flow cytometry, and the apoptosis by Annenxin V/propidium iodide (PI) double staining.
Following the determination of intracellular glucose content using the glucose testing kit, the expression of
glucose transporter 1 (GLUT1) was measured by immunofluorescence staining. Seahorse XFe cell energy
metabolism analyzer was used to detect the extracellular acidification rate (ECAR) and oxygen consumption rate
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(OCR). The expression levels of hexokinase 2 (HK2) , pyruvate kinase M2 (PKM2) , and lactate
dehydrogenase A (LDHA) were assayed by Western blot. Result: Compared with the blank group, Danzhi
Xiaoyaosan-containing serum inhibited the proliferation of MDA-MB-231 cells, with the best effect observed
after intervention with 15% Danzhi Xiaoyaosan-containing serum for 48 h (P<0.01), blocked the MDA-MB-231
cells in G,/G, phase (P<0.01) , and down-regulated the GLUT1 expression, basal glycolysis, glycolysis
capacity, glycolytic reserve, basal respiration, adenosine triphosphate (ATP) production, spare respiratory
capacity (P<0.01) , as well as the protein expression of HK2, PKM2, and LDHA in MDA-MB-231 cells (P<
0.05, P<0.01). Conclusion: Danzhi Xiaoyaosan-containing serum inhibits MDA-MB-231 cell proliferation,
promotes apoptosis, and induces cell cycle arrest, which may be related to its reversal of energy metabolic

reprogramming in MDA-MB-231 cells.
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37°C, L CO B HMMEH L h, EHLKI ,ECAR, %
GOV 5, AL A5 i B ) 5020 500 A4 5 4 56 L,
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F1 AREESSHMEI MDA-MB-231 M58 A K FI0 (X+s,n=6)
Table 1 Effect of serum containing Danzhi Xiaoyaosan on cell proliferation of MAD-MB-231 cells (X+s,n=6)
4151 B %1% 24h 48 h 72h
2 H 10 0.454+0.006 0.515+0.004 0.455+0.012
15 0.455+0.005 0.509+0.009 0.476+0.003
20 0.473+0.004 0.512+0.015 0.478+0.012
FHAE i 2 HOK RR 10 0.452+0.008 0.340+0.008” 0.335+0.002%
15 0.437+0.004% 0.309+0.003% 0.294+0.008%
20 0.456+0.008" 0.374%0.007% 0.358+0.023%
[ 10 0.454+0.009 0.283+0.006% 0.294+0.008%
15 0.405+0.010% 0.261+0.009% 0.285+0.003%
20 0.404£0.014% 0.333+0.018% 0.331+0.005%

TE 525 4 H 8 Y P<0.05,2P<0.01( 3£ 2~7 ) .

ML GG, A 35 L, 22 %A Gi it %3 L (P<0.01),S
,G,/ME B E T, 25451 FE X (P<0.01),

2 FREEEHSHMBEXN MDA-MB-231 4 i F HA B9 &2 18 (X+s,n=3)

22 W 6 1 2 L 25 10095 % MDA-MB-231 41 it FH.
T G/G, . W2,

Table 2 Effect of serum containing Danzhi Xiaoyaosan on cell cycle of MDA-MB-231cells (X+s,n=3) %
415 PRB $01% G,/G, ] S 1 G,/M 1]
2 15 55.13+1.23 26.42+0.54 14.81%0.37
FHHE 1 1% HOK BT 15 78.31+1.60% 7.92+1.35? 9.45+0.45?
G L 15 79.91+1.39% 7.37+0.67% 8.76+0.31?

3.3 PHAE I i HE 2 i T X MDA-MB-231 4ff Jid
ToHIRE 528 F A Ee A, PHAE A B oK A7) 4 40
i Y8 T R B i (P<0.01) . & B PR I 18 WU 2
I35 BE1Z #F MDA-MB-231 4 g M 1. W55 3.

£3 FAEHEIEHSZ MLFE MDA-MB-231 4 i T B9 % I
(X+s,n=3)

Table 3  Effect of serum containing Danzhi Xiaoyaosan on
apoptosis of MDA-MB-231 cells (X+s,n=3)

x4 PREEEHSHMEXN MDA-MB-23LAMAEEHESEN
B (X+s,n=4)

Table 4 Effect of serum containing Danzhi Xiaoyaosan on glucose
content in MDA-MB-231 cells (X+s,n=4)

4150 RBUS % A B wmol/10% 4
=H 15 0.155+0.008
FHIE S T HOK J ) 15 0.119+0.001%

Py AL 15 0.084+0.002%

4151 RT3 H0% %%
2 H 15 2.2240.10
PG T HOK R 15 28.25+4.65%
[ 15 37.33+1.36%

3.4 FHHEIE Y 24 17 X MDA-MB-231 4f g
RS R 55 A4, PHHE I 2 UK B
FRI) 2E 48 e P A 0 e S R IR (P<0.01) . RS
HE 3 3 Y 24 10 BE R (I MDA-MB-231 4l il P %
ARG, Wk,

3.5 FHAE i i B 25 1L i X MDA-MB-231 4l fifg
GLUTL £k MM  GLTUL # ik B 40 (M58, 4
Mo RSOt 525 A A i, FHIE i 8 HOK RE
FILL A0 M GLUTL % 6 3k K P BEAK . 6 B 1 e i

TE B 2y 1L BEFE IR MDA-MB-231 41 ifd GLUT1 %
KA. WL L,
3.6 JHAEHE i B & 25 17 X MDA-MB-231 41 fifg
ECARKIR M 525 (4l b, 2 P 3 38 1 & 245
L5754k B IS B4 400 L, EL S R I A W T A E 0
8 % At 45 (B 9 IR (P<0.01) . 22 B WG 34 3% 1
B2 I35 2 MDA-MB-231 2 i 8 5% i g
W5,
3.7 FFAE a3 LY 2y 1 7 X MDA-MB-231 41 jig
OCRIWF M 525 (AL L i, FHAE 18 32 #0724 1 v
b B 20 Rl O AR, AT P 7 i il 4 I
A REAR(P<0.01) . & B PHHE I 1 I 24 13 o 25 10
il MDA-MB-231 4l ffl 2 R AR AR K- . L3 6.
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ik (P<0.01) ,PKM2, LDHA & [ 2 i 7K - B 8 [ I
(P<0.05) . % W11} 4E i & B & 25 1L V6 sE % T M
MDA-MB-231 4 fifi HK2,PKM2, LDHA % ik /K F .
WE 2,37,

.- e
oo A - o

PEKM?2 58 kDa
A. % B PHE I & UK BRI C.ve e LA (81 2 [F))

E1 FAiEEEHAZGMmMET MDA-MB-231 A GLUT1 RiLKF

AR (BTN, x400)
. 2 3 N o ﬂ-actin - - - 43 kDa

Fig. 1 Effect of serum containing Danzhi Xiaoyaosan on GLUT1
expression in MDA-MB-231 cells (IF,x400)

GLTU1

DAPI

Merge

A B C

3.8  FHAG W E B A 25 1 1 X MDA-MB-231 41 Jifs 2 FHEIEIE # & 75 I 7% 3 MDA-MB-231 4 il HK2, PKM2,
> 2 14 LDHA Z B RiA Mk

HK2,PKM2, LDHA % El % I 52 EI El 1L Fig. 2 Electrophoresis of serum containing Danzhi Xiaoyaosan on

B, PHAE I 1 HOK B2 20 i HK2 38 38 7K SF i 35 [% expression of HK2, PKM2 and LDHA in MDA-MB-231 cells

*R5 FAEEIESASHMEX MDA-MB-231 4 il ECAR B &1 (X+s,n=4)

Table 5 Effect of serum containing Danzhi Xiaoyaosan on ECAR of MDA-MB-231 (Xts,n=4) mpH - min™
4151 R 5 %1% FE Tl I A T it RE D W T i it 5
2 15 15.20%2.26 25.23+2.08 10.02+0.67
FHHE 3H 1% HOK BT 15 7.810.70? 10.19+1.52? 2.39+1.22?
7Y AL 15 13.43+1.26 21.73+1.47% 8.30+0.78

*6 FEHEEHSHMEXN MDA-MB-231 48A1 OCR IS (X+s,n=4)

Table 6 Effect of serum containing Danzhi Xiaoyaosan on OCR of breast cancer cell line MDA-MB-231 cells (xts,n=4) pmol-min*
A5 TR B1% HET A ATP = &t LA 5T T i £ WP 0l
EgE| 15 20.47+1.99 15.79+1.56 4.68+0.58 27.42%x2.00
FHAE i 2E HOK ROR 15 13.96+2.79” 9.74+1.51% 4.22+1.41 13.14+0.34%
[ o 15 14.54+1.68% 0.31+0.97% 14.24+0.99” 14.93+0.61%

®7 AEEEHESEMEN MDA-MB-231 il HK2,PKM2,LDHA B B RIXHIFME (Xs,n=3)
Table 7 Effect of serum containing Danzhi Xiaoyaosan on expression of HK2, PKM2 and LDHA in MDA-MB-231 cells (x£s,n=3)

20 51 RT3 H1% HK2/B-actin LDHA/B-actin PKM2/B-actin
s 15 1.070+0.002 1.227+0.018 1.208+0.008
FHE 38 T K B 15 0.557+0.009”’ 1.031+0.031" 1.152+0.009"
PH L 15 0.245+0.012? 0.939+0.033% 0.9360.011%
4 itig WA AT RG SE 24 LN R G R L A B s R
W - b — R KRB H LA R R 47 RO F 27 IR N P Ve B B K R

Ir ok 7 NG \hﬂ%ﬂﬂﬂﬁ,ﬂumf‘ﬁo”%-%% 097 FLNR R L FLUIR R AR S Z FL AR A )7 AL R
RECHRLO AR E)E  CIMBET O R SR BT, A S R R (LA PHIE R ) B A B -
« 12 -
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KN B 22 ), HLA B AR A B RN 35 3 AR
2R, FHE I AR 1 O R ok, R - (ROF
SRR R O ) T R A A A R 25 W o MR R
IR 37, KR BE) Bt 28001 HE 3 1 80 k& oK
BRR . A58 FHAE 18 38 10 FH 325 8 R 7K R o

FLAR IR S B LA Ve W, KRR st M
i, ARHB 18, KAk Al B R TR, B
JHF A J9 32 107 B 2 LR B I U R . N FH B Tk
JIGL gt B 7 B 25 1L , vT 30 MDA-MB-231 4 Jifd 119 i
B MR 2R F 1 I A AT I T 2 B, 15% R B
43 B0 o 3R S P AE A R S 24 T X 2L R A0 i
BB A R A Y AR A SRR, 15% FHEE
TE BCR 2 10 VE ) MDA-MB-231 41 fift 48 h, 11 1] 41
384 B 00 o W

20 B JE 359 55 40 AR O T ) BE 0 E R R RE S 4
FEAILAA A e K & S N R B R e , B 1w e 96 240 i O 7
T 248 6 JE) 9 A AL ) 25 LR I IR B0 TR T SRR = —
I b RS AN B B A i K P, AT RE (4 i JE 3 B
WA AP T WA R S5 R R
HE 18 18 1L 24 1ML 7 % MDA-MB-231 41 Jitd J& 191 BH #
F G,/G, ], L F MDA-MB-231 4l )5 1= .

SR T ) B AR A B A K
SRR BB Re i AR S A SR A iR 20 A A
I 55 VM AR 5 5% 5 AT i B Y S Rk
DA % fi 968 ke B 35 3 07 1 A2 0K s i 98 40 i EMIRT
Jie 2 240 B QO R M EMIR Y G B R, FR B
B I Ry R AR A A AR T A T OB T S 2 DR R 2
FEIBORTE R348 20 A W98 6 B, 3 8 AN g
PR B 43 1T R Y OE AR O R RGN FRE R R R K
FEGUIMARAE R, 68 6% 15 4K 1 250 4 1 A= i ek 20 JE 4R
WERE AR 2 o AR SC UG 9% 45 S 2 0, 40 A P A A R
U PHE T B A 2 I S T MDA-MB-231 4
It AR % A 6 0 0 SR (AR I8 K ST L 28 1) B 3 T
25 1L 7% &b ¥ 5 A9 MDA-MB-231 40 fifg , L 35 filf I 0%
{E, ATP = 3, it 45 WF TR A, 5Ll W 5 A | % T2 ot i
18, W5 I f s 25 (B34 A A

Jirh 9 A4 14 R 4 A 2 DL Warburg 2508y 3 B A
PERFAE 19— ZR AN AR s o 98 Al A A
5 0 iy 28 P S Ao W I A 1 10 2 W5 A B ATP,
iR 2 b K R i AR Ak 26 B B R S Warburg B506
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