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Mechanism of alcohol extract of Zuojin Pills on inhibiting glycolysis in SGC-7901
cells
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Abstract: Objective To investigate the effect of Zuojin Pills (%4:7) alcohol extract on proliferation and glycolysis of gastric cancer
SGC-7901 cells by downregulating Rhotekin (RTKN). Methods CCK-8 was used to evaluate the effect of Zuojin Pills alcohol extract (10, 25,
50, 100, 200 pg/mL) on cell viability of SGC-7901 cell. Glucose uptake, lactate and ATP content of SGC-7901 cells were detected to evaluate
the effects of Zuojin Pills alcohol extract on glycolysis of SGC-7901 cells. qRT-PCR and Western blotting were used to detect glycolysis related
protein RTKN expression. Moreover, RTKN shRNA were transfected into SGC-7901 cells to knockdown RTKN and the effects of Zuojin Pills
alcohol extract on glucose uptake, lactate and ATP content were evaluated. Results Zuojin Pills alcohol extract exhibited a dose- and
time-dependent anti-proliferative effect on SGC-7901 cells (P < 0.001). In addition, glucose uptake, lactate and ATP content of SGC-7901 cells
were significantly decreased (P < 0.01, 0.001) with Zuojin Pills alcohol extract treatment. Zuojin Pills alcohol extract significantly reduced
RTKN mRNAand RTKN protein expression in SGC-7901 cells (P < 0.001). However, RTKN knockdown significantly attenuated the inhibitory
effect of Zuojin Pills alcohol extract on glycolysis of SGC-7901 cells (P < 0.001). Conclusion Zugjin Pills alcohol extract significantly
inhibited the proliferation and glycolysis of SGC-7901 cells, which was related to the downregulation of RTKN.
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RHEY) % Coptis chinensis Franch. T4 2.
A FHEYI R 2K ¥4 Euodia rutaecarpa (Juss.) Benth.
T R s
1.3 k5

RPMI 1640 k575 (45 01-100-1ACS), 4 H
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FRiC I 2B PN R 19G Pk (itS A0208), T
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REVG1001 ) . HiTrans G Ji & B 4 (4t 5
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DFC450 C )t Eisi, W HEE Leica A F;
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F59% 24.48.72 h J5, BEALINA 110 pL 7% 10% CCK-8
(TG IMIE 7R 5, 098 1 h. B A BEEARAOE 450 nm
A SFLIIREE (A B, T E MRS R
MMAFIE R =A nl A
2.4 EE&AERYIN AR R AR A 20
2.4.1 o & RPN H A RE R R UL T
M EAE K SGC-7901 A, AR B AL 5 R
FIES) ) M A, DA IR 20 P 1
N 2.5X10°ANmL, AT 24 FLbk, £59% 24 h. B
B IR R Hol £ 0.5% FBS ] RPMI 1640 15773,
IINTE & ALREHRY) (25, 50, 100 pg/mL), XfHEZH
A KT 7R3, T 5% CO,. 37 CIYfEIE
BRFRFEREFE Lhe 400X g B0 5min, FF_L3E, A
1 40 BB VR S AN A 4 U (25,504 100 pg/mL),
i H 30 min, PBS ¥k 2 Ik, KA %GR mE I,
4 BRH Image J B4 HT .
2.4.2  F S NIRRT AR SRR BUE T XS
BAE KR SGC-7901 41, JEEER BN AL fEkET
By 5T R AR M B, DARE IR A 2 T R
2.5X10°AMmL, #FT 6 fLIR, 1598 12 he #1597
TR 9 5 0.5% FBS [ RPMI 1640 #5955, TN
4 ALY (25, 50, 100 pg/mL), XFFEZLINA
ANEYINRFREE, J59% 24 h Ja, IEE4N W,
SR Y 3P 0 3751 A U 4 B R LR
B, UIZEMAKIES A, T 530 nm Abillse AfE, JF
THHAR S .
243 S AERYIN ATP SEIFM BULT Xt
A KA SGC-7901 41 A, JHRER I BEH AL fE AT 3
ST R R, DA IR R 4 A R R
2.5X10°/NMmL, BRT 6 FLH, E59% 12 h, Kksss
T HN 0.5% FBS [ RPMI 1640 15973, In A\
SR (25, 50, 100 pg/mbL), SFHEAIIAAR
EYYIRE TR, B35 240 5, NN 200 pL ATP %4
R, Tk B2 10 min, 11 269Xg. 4 CE L
10 min, Y4E F3EW, SR BCA & A ik &t
1T, KRBT 562 nm ALK A, HAEFs
AE 2R T R LEE AR RIR A, R ATP Al k711
BRI AL AN AT R AR ATP, JETHE ATP & &
25 ZEE&AFERMIFTMAE RTKN mRNA 7K RS20
BUAb Tt # A4 KA SGC-7901 40, fidk A
B A0 S5 T Y A0 R A R, DA SR F A
s R HE Ry 2.5 X 108 ANmL, EERT 6 LA, B
7% 12 h MR F20 49 7 0.5% FBS [ RPMI 1640

BRFRAL, INZC & MEESRY) (25, 50, 100 pg/mbL),
XTI IIAAS G 2535550k, 7595 24 ho i\ 1 mL
Trizol 2L AL AAIML, WAL, hOIA 200 pL &
i B Z1% % 15 s, =i & B 5 min 5 11 269X g.4 C
B0 10 ming HL 400 pL _EEKFEE, IMAEER
g, SIEEE 10 min, 11 269Xg. 4 ‘CE.C 10 min;
7 L%, N 1 mL 75% ZEESR SR UTTE, 4402 X g,
4 CEL 5 ming ZIRIETUOE, KW
BN cDNA. DL GAPDH NN Z A,
gRT-PCR /% WA %&: SYBR Green 12.5 pL.7K 10 pL.
cDNA 7= 1 uL E RIS 0.75 L. SRR A
25 uLo R 464E: 95 C, 10 min, #E¥F 1 %; 95 °C,
15s, 60 'C, 1 min, f&¥ 40 X, GAPDH FEJi5]
Y7 5. 5°-AATCCCATCACCATCTTC-3’, GAPDH
NEESIYIFS): 5-AGGCTGTTGTCATACTTC-3’; RTKN
35 19F51): 5°-GCCGCTGCTTACTATTGC-3’, RTKN
TSI 5°-GTGCTTCCCGACTTTCTG-3 .
26 AE&NERIITMEE RTKN ZEERIEHFNT
BTt B K0 SGC-7901 4, fiHR (A
THALEWAT 5T il PR A A, AR TR Al i
FEHEN 25X 108 ANmL, FERT 6 FLE, £53% 12 h,
BT E N 0.5% FBS ) RPMI 1640 15753,
IO G AUEEERY) (25, 50, 100 ug/mbL), XHEEZH N
ANANELNREFREE, H59% 24 h. DL PBS Bl 2 K,
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FUK 245 10 min; UCEEANIAE, 11 269Xg. 4 CH
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AR o B R b 8 10%0 58 TR H5 ot i 5 S Pk 70 24
4% 25 PVDF Ji. N\ 5% BSA T 37 “CH:ff 1~2h,
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FEHEE R 25X 105 ANmL, HFh+ 6 FLIR, £5% 24 h.
1A 10 ul shNC (R HERE & 9% RNAD B shRTKN
(RTKN %K% RNA) 188 (sh 10-1, sh 11-1,sh 12-1
5145359 GCTGCTTACTATTGCTGTCAA. TGGC-
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AGCAGTGCAAGATGGAT. GAGCAATGTGCTCTT-
CGCTGA), 12 h JefRIEw 9%, B 72h J54
FUIMAIEIS 72 3 (2 pg/mL) FHEAHA, 3d J5 R
NS, HLEE 3R, Wi RTKN fae THinE
T A RO o HUAD T 2B K 31 SGC-7901 41 shNC
YA 3 2H shRTKN 4, FEER AR E AL 5 kT35
AT, ARG A Ry 2.5 X
10° NMmL, EFF 6 fLIR, 24 h J5UE, 23l
gRT-PCR £ Western blotting 2246 40 i ' RTKN
mMRNA Fl RTKN & [#RIE, ik RTKN TR
B sh11-1 ZHAn AT 5 82506
WENRA., L8 AERERY (50 pg/mL) 4.

ShRTKN (sh11-1) #H. shRTKN- /24 ALRESI2 . %t
RRZH. o S AR R A AL T X 50 KT SGC-7901
YU, ShRTKN 4. shRTKN -+ /4 4 L HE 4 4H X
ShRTKN 4, R EE IR A5 RF T35 501 i e A

IS PIEERDT 6 FUBL, 5535 12 ho R 3-E Hoh& 0.5%
FBS ¥ RPMI 1640 5554, [xfHRZHAN shRTKN ZH
ARG FREE, AN 50 ng/mL £ 4 AUEE
e, RN AT RERRICE . FLERA ATP & &
28 HitESH
B SEEe 34 3 K. K H GraphPad Prism 6.0
AT G007, T RORIL X £ 5355, L4
PeBCR SRR R 7 200 S5 xR LR
Dunnett 7%; 20 P LLECRF Tukey .
3 #R
3.1 E&AEHEYIRT SGC-7901 4RAEE M AY S ME
w1 PR, S0RAE:, £e ARERME
F 24.48.72 h J& , 20 A7 % % 2 E P IR (P<<0.001),
SR R R AH G . $ROR A & AL BE SR ) R
SGC-7901 A3 ﬂzﬁﬁ#ﬂﬁ%wﬁﬁﬁ
3.2 A&IEHEYINT SGC-7901 RAHERL RIS IR

B, UURSFRERE AN BN 2.5X10° MmL, WK 1 s, 50t LR, AS AR e (25,

x1 E&AEHRYST SGC-7901 LHAEMEAIRNG (Xx+s,n=6)
Table 1 Effect of Zuojin Pills alcohol extracton on cell viability of SGC-7901 cells (x+s ,n=6)

; A G A7 1%
215 #E/ (ng-mL™) 24N 48h 72h

Xof HEt — 100.00+4.07 100.00+2.30 100.00+1.46

T4 AR 5 100.35+1.91 97.20+4.31 98.07+2.56
10 95.71+1.65 96.12+354 89.31+2.82"
25 90.43+2.55"™ 85.28+0.85"" 79.34 X277
50 80.20+5.92" 74.10+2.91™ 60.61+1.90""
100 71.03+0.59™" 59.72+2.08"" 48.46+0.68™"
200 43.95+4.92"™ 34.51+2.30"™" 25.20+0.30""

5 [R]mf A% R ZH AR " P<<0.001
P < 0.001 vs control group at same time

| 'l | - - -
: 150 pm
; eI 25 pgmlt R AR 50 pgmLt gAY 100 pgmL?
15] 5 c 151 p
)
‘ g
E 101 4 10 - I 1.0-
g o Qi
: m =
z 0.51 *kk :1’(; Hkk -’%
% ) el El 0.54 a 0.54 *kk
- Fkk ™ =
;ﬁf *kk <
-
0 - T - T 0 0 -
X R 25 50 100 X i 25 100 X i 25 100

T UREEREA (g mLY) &%)‘LW%%/(% mLY) Aih@?ﬁ%/(pg mL™?)

Extiaditbi: “P<0.01 ™P<0.001
“P<0.01 P <0.001 vs control group
1 E&NEFRIRT SGC-7901 AR HEMEMERTRENE (A. B), FLEE (C) FATP #HXIEE (D) B2
Fig. 1 Effect of Zuojin Pills alcohol extract on glucose intake (A and B), lactic acid (C) and ATP content (D) of SGC-7901 cells
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50+ 100 pg/mL ) Zr 45 AL IEEHR A7) ZH 2 i 1) 663 227 40 15 HX
FLER N ATP & &35 W3 K (P<<0.01. 0.001), &%
FE A S . BROR A & LR SR W NT B 2 0 A
SGC-7901 4t Jfd (4% P it /K ~F
3.3 A&hEHZINT SGC-7901 4R RTKN mRNA
1 RTKN ERFRIAHE N
WIE 2 firor, 5555 R LR, AN R sk (25
50, 100 pg/mL) 7& & AEEHEYI4 RTKN mRNA Fl
RTKN 2 (1R IE & FFL (P<0.001), ZEFIEHK
A B

1.57

1.0
*kk
- *kk
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0 = T T
X 25 50

100

RTKN mRNA %t 2% &

F B AR (ng ML)

Yo PR S IR R R R SGC-7901 i
RTKN mRNA F1 RTKN & #iA.
3.4 FHRTKN BEEIEFRIXT SGC-7901 ZHAf
PEEERR Y RN

RN ST E & BRI N B R g
SGC-7901 WEEEAAAT-(I5EM, KM shRTKN 12575
&G SGC-7901 4Hfitd, JFRH gRT-PCR Al Western
blotting JHIET-HLRCE, Wi 3-A. B fivn. JEETHE
RCREGRI—AML A (sh 11-1) BT JR8252560

RTKN|_—- — |6.3><104

GAPDH ‘- —— — —‘ 3.7X104

)

®

' 1.0

o

+< Kk

‘]I[ - *kk

Hg 0.54 ok

E

0 - T T

X i 25 50 100

F e HEER ) (ng mL )

XA : ""P<0.001
"**P < 0.001 vs control group
B2 A&AERYIX SGC-7901 4ifE RTKN mRNA (A) #1 RTKN AKX (B) AU
Fig. 2 Effect of Zuojin Pills alcohol extract on RTKN mRNA (A) and RTKN protein expression (B) in SGC-7901 cells
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o
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EX A 7"P<0.001
P < 0.001 vs control group
&3 shRTKN {&7&E Xt SGC-7901 4iffl RTKN mRNA (A) #1 RTKN E&H%FiX (B) IS
Fig. 3 Effect of RTKN interference on RTKN mRNA (A) and RTKN protein expression (B) in SGC-7901 cells

WK 4 fon, SXIR4LEEE, shRTKN ZH4Hf0 %
EPFETRIL, LA ATP 23R FEIK (P<<0.001);
Lj shRTKN AR, 764 FEEHEA)+ShRTKN ZH %74
PR FLER AN ATP S =0 B2 5, RITHE RTKN
Y T 7 4 AUEERIRT SGC-7901 4RI A )40k
ER, $RA e NEERYIEE T RTKN mRNA Fl
RTKN 2 (A 4101f#] SGC-7901 4 ffUhEFAf# .

4 g

HAT, BRENET EZEUAEFAR T, HHEL
F7 . BRIRRYT SCREIRYT, SR E g T R
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FEEISIe, G B 2. 2SR,
e PAC L 06f g 7 R ), e e VG K i
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£ 0.5 = @& 05
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ShRTKN ShRTKN+ 72 4 AL
157 D
I 1.0 #it#
@ =
=
£ 05
B
<
0
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34t : ""P<0.001; 5 shRTKN-+Z 4 AEHEYIAL LS ##P<0.001
"**P < 0.001 vs control group; ##P < 0.001 vs shRTKN + Zuojin Pills alcohol extract group
4 F# RTKN FES BRI SGC-7901 HMAEHEEEXHEIE (A, B). 5B (C) M ATP #HX&E (D) H#
Fig. 4 Effect of Zuojin Pills alcohol extract on glucose intake (A and B), lactic acid (C) and ATP content (D) of SGC-7901 cells

after interfering RTKN

L AE L IEmTR, ERHTETIRKRE Rk
PSR IS I 2 L AR FR/K . AN Ak SE8-20,
WA RN, LE&NARENTUMEER-, sl b
Wi B bk B2 40 e -2 B PR AH 56 X 82 F (Bcl-2 associated
X protein, Bax). B itkEL4HAWRIAHC X ®EEH (Bcel-2
assciated protein X, Bak) ik, [ FiF B ke
Y fiugR-2 (B-cell lymphoma-2, Bcl-2). B #kE4H
H1ggi-xI (B-cell lymphoma-xI, Bel-xl) & HEIA, 1
In2 Bt & BR 2 -3 (cystein-dependent aspartate-
specefic programed 3, Caspase-3). Mta R Fl-9
(cystein-dependent aspartate-specefic programed 9,
Caspase-9) g, 5 AHE4MEL SMMC-7721,
NHFEAR L ABA9 RN Z5 14l HCT-116 ZikifA
PRTCRI; A& LR SGC-7901 pifFERA, A
BRI, Jo < AR R AT 2 2 1] SGC-7901 41
(XG5E, H 2T G, 5 SCRRiE — 2.
Warburg 5234 H e 4 it B A 72 40 <78 2 1)
0L, KA CORERE A 7 e pe 2, X2 Mg g
M 4ERE A2 Dy Re I B L . 7 TC SR BB S
N G PR AR B IR R S, AN AT
ZRIRIEIS, ML A LR, et
Feftpe R, BRI R =R ATP S RIKTH
SRR AL SN, iR 200 A PR A P2 e /K P iz e T
IEEY, HSIERAHMAE LG, s 4 i R s 7 A
SRR, At osd PR~ A pe .

A SE W T A 189 0 R b R84 A B S 1) AR 2 A
B, WK, K2 BB R R I AR
R, 0 TR AR T A 28 o T e 24 P P S B 27290
AT LS R TR, Fr 4 AL SR ) W25 0] SGC-7901
S PR BE TR AR, SR IR PR TR = DT
FRFI ATP P2, SFRIEAE .

RTKN 7EZ FifiR anfiFeEe), Hsio, 8
Rk B RO . AFFEARIL, T RTKN Rk
AT PR 8 1 a2 J B A e DL R
ST PG A i e JEE R R R, S 2 e 20 g B
Y11 A EEAERL, RTKIN R34 5 Mysgn i i fe A Qi
HX. TH RTKN J&, SGC-7901 4. MKN-45 4H
JROFLEAN ATP 25 & R 2 BRAK00, AR TR, et
M) 5 2 AL SGC-7901 4t RTKN mRNA Fl
RTKN HEHRIAKT, EFEAAE. T4 RTKN 5,
SGC-7901 4Hpu ¥y it . FLERAN ATP &3
RERK, HAHGH T A MBS0 A HpE I i g4
HfEH, R SRS YEE T RTKN mRNA F
RTKN & (&A1 SGC-7901 4l fIARB%fR .

g ERTR, AWFFURINA & RS Y R e E i
T RTKN mRNA #1 RTKN & 11k, MR IEXT
SGC-7901 2 3t 5 FIHHE R fife R FI A A FH o DRARZH
Ji SRR Fr G FUBESR AN SGC-7901 4t b % it
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