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Mechanism of ethyl acetate extract of Liujunzi Decoction in the
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[ Abstract ] Objective  To explore the molecular mechanism of ethyl acetate extract of Liujunzi Decoction
(EAELD) on energy metabolism in esophageal cancer EC9706 cells in conditioned medium from cancer-associated
fibroblasts ( CAFs). Methods Methyl thiazol tetrazolium assays were used to assess the effect of EAELD on EC9706 cell
proliferation. The effects of EAELD on lactate and glucose in the culture supernatant of EC9706 cells in CAF-conditioned
medium were assessed by colorimetry. A seahorse system for energy metabolism analysis was used to assess the effect of
EAELD on energy metabolism of EC9706 cells in CAF-conditioned medium. Real-time quantitative PCR (gPCR) and

Western blot were used to measure mRNA and protein expression of energy metabolism-related molecules. Results
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Compared with DMEM, except for the 10 pg/mL group, EAELD had a significant inhibitory effect on EC9706 cell
proliferation ( P<0.05). The 30% inhibitory concentration (ICy,) of 25 pwg/mL and half inhibitory concentration (ICy,) of

40 pg/mL were selected as low and high doses for subsequent experiments. In EC9706 cells cultured in CAFM, both low

and high dose EAELD groups had significantly reduced non-mitochondrial oxygen consumption, basal respiration, maximum

respiration, oxygen consumption of ATP synthesis, spare respiration capacity, basal glycolysis, compensative glycolysis,

and glycolysis potential (P<0.01). Lactate content of EC9706 cells was decreased (P<0.01), mRNA expression of
GLUT1 (P<0.05, P<0.01) was downregulated, and protein expression of p-PKM2, HK2, PKM2 and MCTI was

downregulated (P<0.01). The high dose EAELD group had downregulated mitochondrial oxygen consumption and basal

respiration. The glycolytic ratio of (P<0.05) and glucose uptake of EC9706 cells were reduced ( P<0.05) and protein
expression of p-PKM2 and GLUTI1 was downregulated (P <0.01, P<0.05). The low dose group of EAELD had

downregulated mRNA expression of MCT1 ( P<0.05). Conclusions

EAELD interferes with the energy metabolism of

EC9706 cells in CAF-conditioned medium, and its mechanism may be related to regulation of HK2, PKM2, GLUTI,

MCT1 and MCT4 mRNA and protein expression.
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Table 1 Primer sequence
EILZE S Fr5i
Primer name Sequence
hGLUT1-F 57 -ATTGGCTCCGGTATCGTCAAC-3’
hGLUT1-R 57 -GCTCAGATAGGACATCCAGGGTA-3’
hHK2-F 5’ -GGCACAGACATCATTATGGGTC-3’
hHK2-R 5’ -GATGCAGACTTGTCGCTGG-3’
hPKM2-F 5’ -ATGTCGAAGCCCCATAGTGAA-3’
hPKM2-R 5’ -TGGGTGGTGAATCAATGTCCA-3’
hB-Actin-F 5’ -ATTGCCGACAGGATGCAGAA-3’
hB-Actin-R 5’ -GCTGATCCACATCTGCTGGAA-3’
hMCT1-F 5’ -GGTGGAGGTCCTATCAGCAGT-3’
hMCT1-R 57 -CAGAAAGAAGCTGCAATCAAGC-3’
hMCT4-F 57 -AGGTATCCTTGAGACGGTCAG-3’
hMCT4-R 5’ -CAAGCAGGTTAGTGATGCCG-3’

1) EAELD X} EC9706 4l (34 58 2454 0 /£ ( P<
0.05) , M [ EAELD ¥ B (% Fh 18 i Fh & , 2 B
25 pg/ml 40 pg/mL 435 AR AL | e AL
LT,
2.2 EAELD X CAFM T EC9706 48 if1 gt £ X 5t
Eap=Al

5 CAFM 41AH I, EAELD %51 41 F v 3 f 4
AT E A SRR RN s S R S R N
WPIRAE A B ATP B 5 A& TP RE ) | JEmlb
fiff RMEEARTE A W T % T BB (P <0.01) ,EAELD &
F L REDS T 8 ECO706 21 ffd (1) & A PR FE 48, 5 S il
BEREMR LLIE (P<0.05) , W3k 2 £ 3,182,
2.3 EAELD X CAFM T EC9706 #H i1 I i& ZL B8
SERFIREENENZIT

5 CAFM ZH A 1t , EAELD 25 31 & 41 fig % s /b
CAFM B33 EC9706 2 i 4 7 B % L (P<0. 05) ,
EAELD I 1) 2 20 1 & 57 1 40 S BRI /0 CAFM 85 57
) EC9706 4l L35 FLIR & &t (P<0.01) . VLK 3,

100 5
80
£ ok
§ E 60 % L
¥
?QE £ 40 %
=S
: T
20
, 1 -
10 20 40 60 80
EAELD(pg/mL)

.5 DMEM @A, * P<0.05, ™ P<0.01,

1 EAELD Xf EC9706 4 i35 W52 (n=3)
Note. Compared with DMEM group, *P<0.05, ™ P<0.01.
Figure 1 Effects of EAELD on EC9706 cell proliferation

%2 EAELD Xt CAFM F EC9706 4illfiZk ki fAfE S ORI (x5 ,n=3)
Table 2 Effects of EAELD of soup on mitochondrial capacity of EC9706 cells under CAFM

S LUK FE JTHE 7  pmol/min) FABLD (pg/mL.)
Mitochondrial pressure index 0 25 40
S TR N =) » .
. jls/}('*\lﬁiﬁiﬂ . 77.80+10. 44 40. 80+4. 84 ™ 17.00£3.03 ™
Non-mitochondrial oxygen consumption
gy . -
& '} &ﬁ 115. 40+6. 89 61.00+10. 85 24.72+1.68°
Basal respiration value
e I o
Maxi BRI 162. 26+9. 81 79.94210. 44 34.69+3.28 "
aximum respiration value
E I ATP FEE = ,
= ok %
Oxygen consumption of ATP synthesis 11.16+2. 15 3. 41£2.3 159215
16 B .
& AFIRAET 46.86+9. 23 18. 943,27 9.97+3.33"

Spare respiration capacity

{5 CAFM AL, ™ P<0.01,
Note. Compared with CAFM group, ™ P<0.01.
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2.4 EAELD X} CAFM T EC9706 21 it fE = X 15
FE% 4> F mRNA FRiZHIS 00

5 CAFM 4AH I , EAELD B &2 28 A s )
HHERENS F 8 GLUT1 ) mRNA ik (P<0.05, P<
0.01) ; EAELD IG5 & ZH 5B % T 9 MCT1 fJ mRNA
FiK(P<0.05), W4,

2.5 EAELD X CAFM T EC9706 48 if1 gt £ X 5t
XS FEARIENFM

5 CAFM 4 AH I , EAELD %51 2 1 s 7 2 4H Rg
% T 4 p-PKM2  HK2 . PKM2 MCT1 & [ £ ik (P<
0.01) ,EAELD &3l & ZH g% & 4 p-PKM2 ,GLUTI1
M8 A #3k (P<0.01,P<0.05), WE S5, K 4,

£ 3 EAELD %t CAFM F EC9706 40 MUl ME%f# fE SIS0 (x£s,n=3)
Table 3 Effects of EAELD on the glycolytic capacity of EC9706 cells under CAFM

FEREAFFE FR ( pmol/min ) EAELD ( pg/mL)
Indicators of glycolysis 0 25 40
BLT ol 1A
o , 789. 72+146. 04 410. 18+148.77 ™ 311.11+75.93™
Basal glycolysis
R
! 1E. it . 1274. 88+197. 67 678.48+169. 42 424.26+129.51 ™
Compensative glycolysis
Lo PR RE S S ST °
PR S 2N R L0 N 0. 1420. 02 0. 15%0. 05 0. 08+0. 02"
Mitochondrial oxygen consumption and basal use; glycolytic ratio
WA T fE . .
Iﬂ‘% i . 378.41+73.27 210. 1+44.33 ™ 88.03+44.38™
Glycolytic potential
VS RN, 5 CAFM 414t P<0.01,
Note. ® indicates the ratio has no unit. Compared with CAFM group, ™ P<0.01.
A ®-0 25 40 EAELD(ug/mL) B -0 25 40 EAELD(ug/mL)
250.0 1200
= 2000 1000
g
3 150.0 800
= 1000 600
5 400
O 50.0
200
0.0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70

[ 1] (min) Time
A SARARIT IR BE T 5 B L R R %

[ [A] (min) Time

2 EAELD X} CAFM T EC9706 4l L&A AT W 8 1 FIUME L g T 25 52 00 f1 < 03 2 " il 28

Note. A, Mitochondrial respiratory capacity. B, Glycololysis rate.

Figure 2 “Hippocampus” curve of the effect of EAELD on mitochondrial respiratory capacity and glycololysis rate of EC9706
cells under CAFM

A 25—
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o0
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B 30=
- I
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~ E e
—g cé_ 20
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i °
g
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B 109
2
0
0 25 40
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P<0.05, ™ P<0.01,

3 EAELD % CAFM F EC9706 ZHAfACIH Bt IS (n=>3)
Note. A, Glucose uptake. B, Lactic acid content of supernatant. Compared with CAFM group, * P<0.05, ™ P<0.01.

Figure 3 Effects of EAELD on the

metabolism of EC9706 cells under CAFM
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EAELD(png/mL) 0 25 40

HK2 _ S— - 102 kDa

PKM2 | e— — = 60 kDa

P-PKM2 | S— — D),

GLUTI 55kDa
MCT1 50 kDa
MCT4

a-Tubulin | quuu—— G e | 55 kDa

B4 EAELD X%} CAFM ' EC9706 gt
FRISAR 737 H 1 52 R
Figure 4 Effects of EAELD on molecular proteins related to
EC9706 energy metabolism in CAFM

&4 EAELD X} CAFM T EC9706 4 i g &
FRBIARIE T T mRNA RIK B (s ,n=3)
Table 4 Effects of EAELD on mRNA expression related to
energy metabolism in EC9706 cells under CAFM

mRNA 4k EAELD( pg/mL)
mRNA name 0 25 40
HK2 1 0. 85+0. 06 1.45+0.4
PKM2 1 0. 82:0. 21 0.9:0.18
GLUTI 1 0.71£0.15" 0. 640.07
MCT1 1 0.7220.16" 0.99=0. 14
MCT4 1 1.040. 28 0.96x0.27

TE: 5 CAFM 4iffLE, * P<0.05, ™ P<0.01,
Note. Compared with CAFM group, “ P<0.05, ™ P<0.0l.

&5 EAELD XI CAFM T EC9706 4 il it 5t f R
FHICF T A RIKIFZM (w2 ,n=3)
Table 5 Effects of EAELD on molecular protein expression
related to energy metabolism in EC9706 cells under CAFM

EALFR EAELD(pg/mL)
Protein name 0 25 40
p-PKM2 0.310. 06 0.31+0. 01 0.2+0.03™
HK2 1.74+0.52 0.86+0. 17 0.8+0.33™
PKM2 1.42+0.29 0.71£0.25™ 0.42£0.2™
GLUT1 0. 65+0. 12 0.51+0. 1 0.39+0. 13"
MCT1 0.47+0. 03 0.28+0. 06 ™ 0.23+0.08 ™
MCT4 0. 1=0. 02 0. 15+0. 03 0. 16+0. 04

TE: 5 CAFM #iA L, * P<0.05, ™ P<0.01,
Note. Compared with CAFM group, *P<0.05, ™ P<0.01.
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EC9706 [¥EFA1E R e i, 5 T 10t , AR WF5E DL CAFs
1k B 3R B SR Y EC9T06 40 i Sl X % BF 5
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