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T W Rt ¥ XoF ar Lewis /) R 9 200 Ff0 365 78 A OG
A P ik 7L B A= B Y 52 i

ML iE, A, R, WA, R
(H/HPEHKRF, &g 330004)

[(FE] B ST RO % X i Lweis /Is B 9 4H 0 38 58 A8 OC 4% B2 4% 2L B2 A8 B9 5% ma , 4R 0 /R AL . 5 3%
0 HAErE CSTBL/6T /NG, BEAL A3 BT, AL y7 20 W M RO & b ARFI 4, B 10 Ko A T VRS Lewis [l 967 20 Jifd 2
79 AR L v R R s h AR R LL 11,5.5,2.75 g- kg - d T AR AT 2 EIREE 4525, 1L T H L 50 mg-kg - (2
d) TN R G A 2 AR A DL SRR BUAR BRI T 2N, B RS Ak SR 25 25 2 JH U A SR A% 4H N BT BUR PR, 2R 1 S0 B O v
( Western blot) 4 % 42,15 5 P4 T - W 3% (hypoxia inducible factor, HIF-1a) , JEJi 3 P4 8 [9 ( cancer-myc, C-myc ) 3% ik , B 155 B0 %5
W 300 532 395 ( ELISA ) 46 90 2L 82 7K 5 LA K FL 1% I S0 -A (lactate dehydrogenase-A , LDH-A) W& ¥, 45 52« 540 700 41 L 455, 35 o b i
Vs o AR 2 R AT 2H R e, FLIR i W REAR (P < 0.01) 5 V& 8 UM W & b IRt 4 B Ak YT 20 o I 98 4 L C-mye
H1F3L , LDH-A [E B B REEAL (P <0.05,P <0.01) ; & B Rl 55 b 7 i 40 B {97 4 HIF-1o 2 (1 3R 38 B PR (P <
0.01)  £5i% 1 KU 7 7T 38 o 310 il HIF-10 28 1R 5K, 380 C-myc 3 F KRBT, AMTREAR LDH-A 5 P, sl /0 it 968 4H i il 1%
it L T2 1 A B, DT 35 0400 16 7 Lewis /) BRI 98 48 i 3% B 1) 2 28
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Effect of Qingzao Jiufei Tang on Lung Cancer Cells Proliferation Related

Production of Glycolysis Lactic Acid in Lewis Mice

CHEN Jiang-tao, XU Bin-zhi, YU Gong, HU Qiao, XIE Bin"
(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective: To discuss the effect of Qingzao Jiufei Tang on the lung cancer cells proliferation
related production of glycolysis lactic acid in Lewis-bearing mice, and investigate its possible mechanism. Method .
50 male C57BL/6] mice were randomly divided into model group, chemotherapy group, high, medium and low
dose Qingzao Jiufei Tang groups, n =10 in each group. Animal models were induced with the right subaxillary
injection of Lewis cells, and Qingzao Jiufei Tang groups started medication two weeks before modeling (11, 5.5,
and 2.75 g + kg”' - d”"); in chemotherapy group, drug was given by intraperitoneal injection at
50 mg-kg (2 d) '; same volume of saline was given by intragastric administration after two weeks of drug
administratio. After 14 d modeling, the mice were killed and tumors were weighed. The protein expression levels of

hypoxia inducible factor (HIF) -lo and cancer-myc (C-myc) were detected by Western blot method, and lactate
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dehydrogenase-A ( LDH-A) activity was detected by enzyme linked immunosorbent assay ( ELISA). Result; As

compared with model group, the tumor weight, lactic acid content were significantly reduced (P <0.01), and the

protein expression of C-myc in lung cancer cells and LDH-A activity were reduced (P <0.05, P <0.01) in

Qingzao Jiufei Tang high dose group, medium dose group, low dose group and chemotherapy group (P <0.01);

the protein expression of HIF-1a was significantly reduced in Qinzao Jiufei Tang high and medium dose groups and

chemotherapy group (P <0.01). Conclusion: Qingzao Jiufei Tang can inhibit the proliferation of Lewis mice lung

cancer cells by inhibiting the expression of HIF-1a protein, down-regulating C-myc protein, reducing the activity of

LDH-A and reducing the production of lactic acid in lung cancer cells.

[ Key words ]

Qingzao Jiufei Tang; lung cancer; glycolysis; lactate dehydrogenase-A (LDH-A) ; lactic

acid; hypoxia inducible factor (HIF) -la protein; C-myc protein

i Jes 2 P B 20 44, v BE o LR 2 S < i
BET AL BB AR A (4 S ) BT A
CREE A DL I R, bR, T AR R A
TP VORI O TR TR L bR R
AL, 00 W AR B TR R R O 0 R
46 g B PR B, G T 0% 2 8 W I 4 8 A
Jii i BR A Shy o LT VR R A U AT R ] i
HEY L B T, AR T B W, SRR L
Fe 2 TR, AS TR A ST R A B FEAIE , 45 i 988 1 P
PLE R AAE

TCAE S 3 S A, 4 A RE H AR I 7T o A
TR AL . R, BB SE 22 I RE AR A AT
A B SEIE SR 2 S 28 B AT A2 1 i FEIE K R L1 o
PRI B WO Z AR y OGS T-1a(PGC-1a) ik
T, S IV U e A 5 2 11 2 (UCP2) mRNA f % 3%
o 2 A RS T O Wi 34 58, 7 B I 5 53 A R
TIE S K BV K = 48 e 2 B4 3 S HRGIE
BRUHLAA fo i A3 A 0 1 0 B A AR SE T
1% 552 AGIE R PAGE 3l 4 R 1R 0 I 92 R A
NN 82 F RN N T A B B R A 2B
PRBIEAN B0 i | b T AL A L B R R
R R I o 25 BT ST AR 48 T AR T 4
TR BIVIE B R 3% B 9 HL R T B 45 Rk A
R A K

TN L JF 04 968 9 35 T A7 185 80 RO 3 47 I
(¥ ST IT A B 5T % B0, 5 45 B 17 R W 2 R A £
9o /0N BRUJRE 5, 40 R 47 Lewis /)N BRI 968 40 B 3% 1 ©
INA 2 W5 % B M O 7 FL AT 3 0 98 o
T {E TR B 1 e L IR 2K ST 5 B 40 B 4%
B B4 £ T T 2 MR SR 37 L i 98 4 L R R AL 3R
T, ASHFSE L i ST AT Lewis il 98 /1N BURS AL, 0L
SN S 958 20 B % % 75 3 TR T - 3 (HIF-1a) | J5
o DX 2K 11 (C-myce) %3k, LR i AU -A (LDH-A)

I RO I8 A LR K F 1 22 A, BE— B R R ZTT 4T
il 96 1 5 B D AL

1 #FE
1.1 259 EBREGHHARAGY .09 ¢, AF

12 g, X HH3 g, 52512 g, B9 g, 24 10 g, W ¥
179 g MuAE 9 g( FITPE & P ERE 25 5, T
PErP B 2 K 2F R TR 08 & R % M IE
fi) o KL B2 10 A% T KR 1 h S, B
(AR 30 min) , K5 L/ K AT40 min, i3
UESES 2 WK 8 A% A E K BT, KW I /N KR
40 min, 308 , A IF IR K B WA 60 °C 1E i A8 At
TR R ¥ A S RN T R ALK A oK T B s 4
AHEFE 4 CRAEH. ARt at” AR
FHZG7 5 = bRl (R BB x A 300 i, R % = (B
RYLH V- 24988 oL & — VA T 41T 24 9R A ) /8 A 20 O
B i x 100% 25 3k Aif 91 990 5 36 1E 55 97 8 R i
W4 AFIRE 22,11,5.5,2.75 g-kg ' - d T AR RIME
T /INERL22 gokg ™ - d ™5 410 bR 4 R B A
TR R B T AR A e 34 A LAt 3 4 0 2 A
P S 00 o f g 20 A e A D, b 11 gekg T d A
a2 R NI AR SR o e B /0 B R o AR S 5 DA
11 gekg ™" - d ™" 5 i O g 590 B 0 O R 9 A )
R 5.5,2.75 gokg - d T B 254 R B R
SR B Ml I Bl ( CTX, VL 27 4 3 2 24 i 0 A PR )
#tt 5 13111325 ), 0.2 g/, & 245 # = K
25 mg-kg”-d*l,lﬁﬁ 1 %o

1.2 ZhY AR KE  SPF %% C57BL/6J /N EL 50
HOR B (20 £2) g, i 750 90 Tk Bl X 2% 7R 22 5 R
A RN A AL, A #E S SCXK (#5)2016-0003
/ANER Lewis Jili 98 40 J 09 7 ATCC A A, i %
36470TM , 7S 525G 28 VTG v B2 2 K 2% 55 56 31 4 18 B
7 5L W A L

L3 37 ek aiwg (b B R 2R R B AR Y R 2
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TARBEFE T, 5 #TBDISHT ) ; DMEM 55 4% 35 %
(dt32 Solarbio 23 W], it % 20170605 ) ; D-ZL & il &
W& (M oo 24w TR B A, it 5
20170627) ; LDH-A [ B¢ 6 928 W% i it 56 ( ELISA ) i
Ma (Bl Asy R A RA A, its
J145584) ;B-HlL3h % H ( B-actin ) , C-myc, HIF-1a —
B, Pt HRP pric 4% (£ [ Proteintech 24w,
HE B 4> 5 R 20536-1-AP, 10828-1-AP, 20960-1-AP,
SA00001-2) ; RIPA #H 21/ 41 Jits 24 f# W , PMSF ( Jb &
Solarbio 2 &l , #1t = 43 % & 201704119,20170330 ) ;
BCA £ 117 R & (b S AR MR A BR A
Al L 281734AX)
1.4 Y% DMI3000B %! 8 & § %5 (1% [ Leica
2vw)) IR AL CO, 40 M 35 248 ( B N ARH 7 FH 4
AR 7 ) 5 PowerPac™ Y Pk X K 5 R AX (€ [
Bio-Rad 2\ 7)) ;92-14860-00 %I % it i 14 & 45 ( £ =
Alpha Innotech 23 7)) ;TVD 42 4 ARYFEARAX (7 5% 7
BT ARAR) .
2 Hik
2.1 /R Lewis Jilifis 40 00 5% 72 R s #0775 ¥/ R
Lewis Jilifig 40 il B F 37 °C 5% CO, i 3246, & 1k
T4 48 10% FBS () DMEM 3555 BN BERG 57 . HURRAE
AR /N B Lewis [l 4 B, FH JC 187 AE 28 3h 7K
AR 5 x10° A~/mL, LL0.2 mL/H (1 x10° 41
L/ H0) He b TN BRAT B AT KR C R
2.2 FWsrH RS TIE KN BUBEHL A AR AR
AT T RO b R A, B2 10
Ho BRI R 24 h 5, IAHER /K 0.2 mL
BEH 2 % (bid); fbyr 2 #:F 24 h J5, CTX LU
50 mg-kg R H R R G W R RO 5
A5 (11,5.5,2.75 g-kg™') 41, i BEHT 2 J& B JF
TRV 2520, bid TS B S Ak SR 2 2 2 T,
ARG AL FE A AN B, U 20 AR R
2.3 ELISA il di bzl & M -80 C
VKA BB B 2 40, 0. 1 g, T s R s R K T
R TRpA IR CE VNS o R i =i B = A < [ O M £
1.5 mLES .0 % v, A & PMSF [y RIPA % i
1 mL, AL ENL7E 0B 5 4 °C,12 000 r+min '
B020 ming O B, BT R DA A A bR TR
B PR ESS L, P43 000 4 HR R 6 100 B B SR I
PRAE . S TEBEAR A A LL 450 nm 3K AR I R A%
FLRMWOGEE A KRG A TR B, FLIR & it =
(ARG - A 2 I EE ) /(A PRS- A PRifESS
) x PR B/ B R

© 122 -

2.4 ELISA 4040 LDH-A f936 ¢ B 2.3 10
TR A IE W, P ) A R T A R
IERARAE o RS TEREAR AL LA 450 nm % K AR 7
BRI ARG A, 1E Excel T./E 3 b il 76 b5 i i
4 MR T BRI AR R

2.5 HHERPEENILE: (Western blot) K il # 18 98 2H
2l C-myc, HIF-1a 85 F1 35 WO &8 4 20,
A % PMSF K 28 1 W B2 il 1 1 550 79 RTPA 24 fig
Wi, Hevk 24 f#% 30 ming4 °C,12 000 r- min ™' B0
15 min; B VW, FH BCA 3L E & Ak BE, fin b
FESE M, 105 C AR 5 min, & [1 Lk, SDS-PAGE
Mk B EH, B E B EZE PVDF R |,
50 g+ L~ JBEAS 5 5 b, I A — Bt (1:6 000) ,4 C
AR YRR A 90, R RO 1 b PR S 171k
FROG, B ER . B E EEBR S TR ] 92-
14860-00 % ik 1% & 48 A H#' 1Y Alphaview SA [E &
G AT AT A A B AR IR BE AR, DL B B R Y K
JEAE/AH I B-actin JK FEAH Sz Wit H A9 25 1Y 4635 21 08
K

2.6 Gttt SR SPSS 20. 0 B4 Ar, it
TR R UL v =5 FoR A0 LR AL IR 7 2 4
Brsih 8Ost Bt AR, R IR TR g, L P <0.05
TR ERBAGITFE L,

3 &R

3.1 JEMBRRE XS Lewis /)N 5 ¥ 988 #1452
SRRV LA, T R R e b ARG e 2 S AT A
Je o e W WA (P < 0. 01) 5 553 B R 1 1 7)1 2
PO, T R RO 7 vh AR R B 2 9R o i WE THR (P <
0.01) 5 55 i 1 it vz vh 35 1 20 A, 3 M R ¥ 10 )
2 i B R T (P < 0.05) o 15 1 RO
rh IR B K AR T 25 40098 2 4y Sl Dy 80.3% ,57. 2%
47.9% ,94. 7% i& 1 Rt 7 & b AR i e AT 24
HABEHIEEN, RABROCR., W1,

R1 HBRBAHHE Lewis /) B A i 8 R E B 00
Table 1 Effect of Qingzao Jiufei Tang on tumor weight in Lewis-

bearing mice

215 Fim/g kg™ TR (v +s,n=10)/g IRFE/ %
iR - 1.773 £0. 283 -
CTX 0.05 0.094 0. 022" 94.7
R B 11 0.350 £0.113"% 80.3

5.5 0.758 £0.165"%% 57.2
2.75 0.923 £0. 149'2:3:4) 47.9

B R P <0.0155 CTX 4] B> P <0.01; 15 3 1
R A H ) P o< 0.01; 5 i R RN 7 b R 4 b R
YP<0.05,
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3.2 JEBEROA R Lewis /1N U9 40 i HIF-1or,
C-myc AR IKBM MW SR LR, 1 5 fh
Gives R AGYT 41 4 i HIF-1o 25 113255 I & R
(P <0.01) ; 54k rdl tdse, i e Rt 7 v b
Fli i HIF-la A RIX B E TS (P <0.05,P <
0.01) ; 5 7% 5 B it 7 v 7 2 210 B A, T 08 RO
A B HIF-la EARBHETHE (P <
0.01) ., SHIAIAL H A, 38 M Rl 7 & L rp G R
2 K AT 20 v il i A L C-mye 28 1 3R 35 W R IR
(P<0.05,P <0.01); 547 20 L8, W5 4 Rt i
o ARG & 2 Comye BRI R IAH T E (P <
0.05,P <0.01) ; 55 ¥ M Kl 17 w8 700 a4 b, T 16
R 7 AR i C-mye 2R IA W] B TS
(P <0.05,P <0.01) ; 571Kl 17 o &= 4 AL,
TH R R 7 AR5 i  C-mye A RB YR THE
(P<0.05), WK 1,%2,

e D - -
HIF-1a -- ..‘.-. “ = 120kDa

C-myc ‘- - -

A B C D E
AL KETIA B ALY A 5 C 3 IR RO 0 AR F 4 5 D 3 1 Bl 7 o )
2B IR R ) i
B 1 7 Lewis /NRATE 40 @ HIF-le, C-myc & B RIARKk
Fig. 1

50 kDa

Electrophoresis of HIF-lo and C-myc protein expression in

Lewis lung cancer-bearing mice cells

£2 FRBAFHX T Lewis /N R AT E 41 HIF-1o, C-myc EA %
ERIRMm(x£s,n=3)
Table 2 Effect of Qingzao Jiufei Tang on expression of HIF-1a, C-

myc proteins in Lewis lung cancer-bearing mice cells(x +s,n=3)

215 Fl4t/g-kg™!  HIF-la/B-actin C-myc/B-actin

BEAY - 0.769 0. 105 0.532 0. 111
CTX 0.05 0.139 £0.012% 0.074 £0.011%
R 11 0.283 £0.054%%  0.095 0. 029>
5.5 0.541 £0.088%*%  0.216 £0. 046>
2.75 0. 646 £0.096*%  0.375 £0.076'*:°7

TR Y P <0.05,2 P <0.01;5 CTX 41 > P <
0.05," P <0.01; 557w w4l & P <0.05,9P <
0. 01 ;5 35 R 7 Pl i 4L L8 P < 0. 05,

3.3 KRR G Lewis /) U 40 g LDH-A
Wk FLIRAKCE B SRR OER, W 45 Rl 7
P AR 2 e AT 41 LDH-A 3 P B AR
(P<0.05,P <0.01); 54k y7 4 HL#E, 3 5 Kl v
G 2 LDH-A 3 1 2 2% Th s (P < 0.01) 5

5 T A R 7 v R ek 2 LG Vi AR R 3 o ARG
HIDH-AWEMH BT & (P <0.05,P<0.01); 51
Mo RN 37 v 7R e 2 LU s R SR 7 R R e 41 LDH-
ATEPER TR (P <0.01) . 5B L, I5 1
iz b AR B AT A LR B R AR
(P <0.01) ; S5S7 4L LB, T S RO 7 e v AR
AT SR FE TR (P <0.01) 5 55 Hi iz
g 0 2L PO, Y R R 7 R i 4 LR S R T
FE(P<0.05), #E3,

F3 FRMAIHI T Lewis /NRFE MM LDH-A &4 ZLEE K F
Wl (x +s,n=10)
Table 3 Effect of Qingzao Jiufei Tang on LDH-A activity and lactic

acid level in Lewis lung cancer-bearing mice cells(x +s5,n =10)

Fl LDH-A BN
A /gjijlj:’l /U-L7! /W:(L)h”
BLAY - 4.457 £0. 681 1.001 0. 098
CTX 0.05 1. 604 =0. 4337 0.674 £0.045%
HEEE 11 2.482 £0.245%%  0.827 £0. 050>
5.5 3.199 £0.334%3%  0.873 £0.051%%
2.75 4.020 £0.354'3:5:9) 0,893 +0. 04224

TE SRR A P <0.05, P <0.01; 5 CTX 4 LY P <
0. 01 ;5 35 5 o 7 o I 40 LAY P < 0.05,7 P < 0. 01 55 35 1 %
it 9 v ) B 4 S P < 0. 01,

4 itig

Jit 957 2 i UL 1) S A iR 2 — R TR E i A AE
T HE AL i R AR SR T AR T A 22 Y PR 45
IRIT B BET R AT SR MR .
B2 ARy il R IR A0, o TR RS T e, AR
FHIE , By 52 FOAR: , R HE 95 728 I 9 A M oy A 1 B R
B, U HE R AR . BRI YT W LR %
I AR A 32 g L W L 1 R
TR RO I B T R SR T A R AR
BT, X G e IR B HE K A A B B T
R, WO 07w T g vh B I RIG Y TR T S 4
Be BT 5%, BUAR 2 2R FH L D VA 9 i, i 400 990 5 6
UE ST 44 RO 7 % il 48 58 A 2 40 VR T (B
W T fire LR K T 5 e i 98 200 L 1 B ) £ BE R T
15 SRS 3 e it 9 P AL T e AN R

D P JRE AT LT AT B P AR T A AR R A2 25
T TS A T SR A B RR A R, T L M T
J5 27 ATP 1) 38 Lo 46 A i 2 Ak S P, B R G 1
i 9B 200 B 3 SRR K i R SR R, o 8
JHL 3 AT 3 Ao 3 B A OB T A R R R rb TR A
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FHT B4 IR 5 AR 1 5T, DA 0 BR 0 & Bl
AN I S

P T S A b 98 A 2B K N B A A i W IR A i
U 208 oA IS T HE AT, PRI B 4 A TR B8 2
¥ HIF-1o 28 7R MR b 63k . HIF-1 2K
BREEAREA A o M8 WA I A . HIF-1a fiE
il C-mye ik 1, 5 5 LDH-A £ 5 F &,
C-mycHk H 2 mye 36 B 5K 19 5 2200 5%, 02 k31
R SR B DR 22—, I ST T 40 i TG R 4 B

LDH-A fE ML & 75 5 K F HIF-1a /958 3 A,
LDH-A ] K D i 152 £ o LR , LR 2 i Jgs 4t il o
BRI =, KRR FLRR T S BUMOA B e Ak, R 1L
P18y 240 FEL A1 V80 %o 240 L 35 5 o A B SR A L A R
T A4 %

WA PRI 4 3% F A7 Lewis /)N BUI g HIF-1o 2R
F,C-myc 25 F1, fif Lewis /> Bl % 40 i LDH-A 3%
PE FLERAKOE AT IS, LS )RR DA 1 W I 2L IR
JK V-5 1 i 95 40 35 B %) ) R 2R T sk SR 7 B i
FEIIRER . ARSI 25 R I RO R
4 rf Lewis 41 il HIF-1o 25 [ 22 35 B 58 B A, W 14
i & o K 4L P Lewis 40 i C-myce 75 (4 3
ik, LDH-A 3P | FLIR 7K F B 2 BEAIG

Ut FH V7 it SRS 37 38 3k 0 4 for Lewis /I BT e 40
il HIF-1o 25 (35, 230 C-myc S AR A N, A
117 B AIK LDH-A 35 P , vl 20 Wl 19 ik L 2 0% A2 B2, DA T
KBGO .
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