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Effect of Kiwi essence on Response of Chemotherapy for

Non-small Cell Lung Cancer in Mice

XTAO Hua', DENG Xiang', ZHANG Ping', HE Jian-bin®"
(1. First Affiliated Hospital of University of South China, Hengyang 421001, China;
2. Huaihua First People’s Hospital, Huaihua 418000, China)

[ Abstract | Objective: To investigate the role of Kiwi essence in sensibilization of chemotherapeutics for
allotransplantation tumors in mice with lung adenocarcinoma, and preliminarily discuss the related mechanism
thereof. Method: Transplantation tumor models were established in mice with lung adenocarcinoma. 40 C57BL/6]
mice bearing Lewis cells were randomized into five groups, n =8 in each group: normal group ( normal saline) ,
K. essence group (K. essence 180 mg -kg™'), chemotherapy group (cisplatin and gemcitabine) , 60 mg - kg ™' K
essence combined with chemotherapy group, 180 mg kg ' K. essence combined with chemotherapy group. After

inoculated with adenocarcinoma cells for 4 days, corresponding drugs were given for intervention. Mice were
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sacrificed 20 days after tumor inoculation, and the subcutaneous tumors were stripped for histological examination.
The expressions of excision repair cross-complementation groupl ( ERCC1) and ribonucleotidereductase subunit M1
(RRM1) for chemotherapy-related drug resistance genes were detected by Western blot assay and RT-PCR.
Result; Compared with the normal group, the tumor growth of various drug intervention groups was inhibited
significantly (P < 0.05, P <0.01), and the anti-tumor rate was 14.95% , 41.77% , 44.21% , 59.68%
respectively in various groups. Expression of ERCC1 gene was highest in normal group, and significantly decreased
in various K. essence essence groups, with statistically significant difference (P <0.01). Expression of ERCC1 in
K. essence groups and K. essence high dose + chemotherapy group was significantly lower than other groups (P <
0.01), ERCCI mRNA expression and ERCC1 proteins expression were in consistency. Expression of RRMI1 gene
was highest in normal group, nd significantly decreased in various K. essence groups, with statistically significant
difference (P < 0.01, P <0.05). Expression of RRMI in K. essence groups and K. essence high dose +
chemotherapy group was significantly lower than other groups. Conclusion: K. essence could increase the ability of

chemotherapeutics to inhibit tumor growth and transfer by reducing ERCC1 expression and increasing RRM1

expression.
[ Key words | lung neoplasms;

ribonucleotidereductase subunit M1; Kiwi essence

Jits 9t JeE R M IR SE T AL, S AR AR A RO B
15% , H 25 80% 4y Ak /1N 48 it Jiti 958 ( non-small cell
lung cancer, NSCLC)'" , SCLC WyI5¥7F F R £ 2 K
5YNRYT B T HAW S &R £ 251 25 7 (multidrug
resistance, MDR ) , 2% 5 & 4 A\l . A& #Fgp
FWIR E R (BRI G 05 B2 ) 19 A8 R R 43 AT
T bR B A A RN RS o BOBE AL T R GE i ML IR
3 ( ribonucleotidereductase subunit M1, RRM1 ),
RRM w5 5o 448 i) A% 1 IR i ot 1l 4 3% 1 LA K I 5 1S
Wah & WS AR AR N DNA 5 il i i v ke PR 3
PEAI o 35 P A (GEM) 3 sk 3 4 Jd 40 J 1 A
AW A% R 3 J5L T T 40 ML DNA 5 18, &5 7K
() RRM1 3% 32k 5 Jif e 440 J0 %) 55 74 flb 35 A9 Tif 25 %% 1)
D YIBR B 3 X H M 1 (excision repair
cross-complementation groupl, ERCC1) 7£ DNA #i {5
U FVEE 8] U7 %1 09 5C S . HL i o8 40 i v R b
ERCC AT SCH G AT 251" o A% B 5 3 5 W 5%
RER T BT il AR g /) B A& #% A5 9% b ERCCH,
RRM1 #4335 K-F- #9224k, #R1F HoAE NSCLC £ 2}
2yt FE b T e .

1 ##

1.1 Y C57BL/6] /NER 40 H ik, SPF 2%,
i 4 ~5 & ARE (20 £2) g, M [ [ B B e i
TR BE BE 52 5 3l W o, 5 AR IE 5 SCXK (52) 2009-
0004, i w4 K~ 3l W) 8 52 it SPF ¢ 1A 37 36 45 .
Lewis i ( BUIED) far 8 A B 2 0, 1 A b [ B2~ B
7 e Sl B 2 0T 5 I A 0

adenocarcinoma ;

excision repair cross-complementation  groupl;

L2 259 Ralsn SREFR 120 mL, iR 6 &l )
TR EE 60% , BTG & 2 A W A7 BR 2N ) S it
JBTE KA 10 mg/ SR T8 (55 &l 25 (g ) A R 2>
A] L5 040605 ) , 7 P4 Al ¥ (VL 75 52 2% 250 ik A
FRA T, % 121113) , et Bl ERCCT Bt (£
Proteintech /3 & , #tt 5 14586 ) , fu Hit Bl RRM1 FL g
( 2% [ Proteintech /A ], 5 10526 ) , RNA #2 0 i FH
Trizol ( 3¢ [ Invitrogen /A &), fit5 CW580) , 5|1 B
A T A BRZA H L, RNA $2BURK 7 &, Tag Mix, 100
bp ladder, ZHT ¥ b 5t 5 40 4= W) 28 7] s RNA
W AR & (ISR Fermentas A H] ) o
1.3 {¥#% Mini Protean 3 Cell Y H 3k 1% ( 35 [ Bio-
Rad 24 # ), Gel Doc™ XR HIIR ik i 1% & 48 (36 &
Bio-Rad 4 #]) .
2 FiE
2.1 BRI E ST ARFEATE B, JCTE A5 1F R
B P B IS IR VR T A I 25 4 2L K N TR IR
SFEHL . it 1 g MR EUN 4 mL AR AR KA R
AT LV, B R iR, 3% A0 S b BIF I ) R, ot
360 H (fL42 0. 042 mm ) 59 0, i 18 i 96 240 i 8 9
BIABLE T, A A BRER K, B0 T IR 40 Mk
R 2 x 10° A~/mL, 43 /N BUA 5 TR AR 38 A fz
NHEESE 0.2 mL R A0 i 2R, TE L/ B T R B
R
2.2 R NSRRI 4 d X,
T LAHR 4 d JFAR AT 25 1 1, 8% 40 HU/INERBE AL
SRS LA 8 H, IEH A AMER/K 0.4 mL/IR
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F5,12,19 dip 1 &, 7&1E K 0.3 mL/WR & H ig 1
WGRERM: THEMBEER g 1 K, AENREE
180 mg-kg ™', A HUER A AR BN 0.3 mL;fhy7 4l 4%
Fiv4 d J5 G I B T 25 9, 4% GP J5 28 IH T 2 il
JEH55,12,19 K45 ip 1 I, FIHEHR 3 mg-kg ™ fRBL
0.2 mL/W, H VUM THEM S 45 5,12,19 K4 ip 1
WA 50 mg-kg ™ ARARR 0.2 mL/WR {5 B R
TRBAMEAL A7 REAITA, THF SRR
ig 1WA R T ER 60 mg-kg ™' fAFIH 0.3 mL/
UGE R R T RS A 4 kT O R AT
W, THFIGE R g 1R, Hl& KR EER 180 mg-
kg ™' URBUN 0.3 mL/¥R . iR B Fh 20 d S b SE 4
AN
2.3 WEAER KTk
2.3.1 RT-PCR #; | % #i% ERCC1, RRM1 mRNA
BIAE X B W E T B, LA Trizol — 5 P2 I & 4
TH I 2 RNA, #22 I8 Fermentas 2y 5] RNA 35 %% 5% 32 5
B UL AT RS 5, 3R AL cDNALf PCR ¢34, HY
£ B ERCCI By 51 % E X B K 5-
CACAACCTCCATCCAGACTACA-3', & S 4% Jy 5'-
CACTTGAACCAGCAGCACAC-3', 7= 4 K F 84 bp,
H B #& B RRMI 5| % IE X % K 5'-
TTGATGTGTCCCAATGAGTGT-3', & X 4 Jy 5'-
GACCCTGCTTCTCGTAACTTTC-3", 7= 4 - Ji 88 bp.
W % B-actin W 5 W IE X B K 5-
CACGGCATTGTAACCAACTG-3', & X % H 5'-
TCTCAGCTGTGGTGGTGAAG-3', P2 K JiF 400 bp.
SN A4 194 °C 2 min HAEE 94 °C 30 s A5,
iH ok 55 CIREE 30 s i 4,72 °C 30 s ZEAH,35 E
5,72 C 3 min ZL R IR, PCR 7= ¥y 45 350 6 M 5 i
P YK AT R I AR 0 Mo DA B B 45T 5 N B K
(4 HE AR e RRM1 2 ERCC1 f mRNA 7K,
2.3.2 Western blot £l ERCC1, RRM1 & 4 Y %
B ORAE S AR AR S, A IREUR A,
BCA L4728 (v JE I 5 , MUK, 36 T, 3¢ 1A & AR,
—PL W E L ECL ¥ B8, H image J 2 {40 H7 B
¥ 4, LA B-actin (43 kDa) H N &, Il ERCC1
(38 kDa) ,RRM1(90 kDa) [ 335 , X R IE &
ERCC1/B-actin, RRM1/B-actin i 5 2% 45 JK i {8 (1)
oA
2.4 Giiboadr R SPSS 17.0 #1748t
SFALPR I ETRI DL x 2 Fon, Z A B AT R
R F 200, Z 8 LR LSD-1 ¥ 5%, 3 19 L A%
KHI X K s LU P <0.05 HESA G2,
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301 XMURER B ORI ~ 4
K, e AL R R R 100% , B 4 IR A 1 B AR AT
1 BT RS R A R BRI 3 9 K, 2 Jm) R 4 R
Ko 18 ~20 d, iEH ZIR AU AR 1 BT AR T AL 4
180 mg-kg ™' 5 FIE AU LH 0 RS A 1 fet, b 3
J it B L5 DL e 988 O B 2 T AT ML A I3 A LA
TE L 5, 2% FH 24 200 B9 ARG 24 K 39 A 4 R
DL 180 mg- kg™ B I A I0UEA LT 25 5 S W1
A LR AR R DL IR 1

£1 RIFNRBEMERRIDEEGIE (3 25,0 =9)

Table 1  Effects of Kiwi essence on transplantation tumor lung

metastatic and inhibition rate of mice (x £5,n=9)

a5 & i 98 2R/ i 9 Joi Sk 9 5
/mg-kg ™! /em® /g /%
EH - 6. 66 =0. 49 5.95 +0.20 0. 00
RER 180 5.55+0.56"* 5.06 +0.45"% 14.95
JE5 3 3.72 £0.39%% 3.53 £0.52%% 41.77
REHRRS 60 3.41 +£0.48%%) 3,18 +0.93%% 44.21
5461 180 2.41 £0.587  2.29+0.31%  59.68

FEHIEWALEP<0.05,7P<0.01; 5@ H R TEHEKS
W44 ) P <0.05,% P <0.01,

3.2 X # M ERCCI fl RRMI mRNA 3 ik ¥
Wi 5 4, 180 mg - kg R T K BE A4
1 R EZF 2 ERCC1 mRNA 7K P AH X 1k 1 B b F
(P <0.01), SIE# 4,180 mg-kg 'R FE X
B A2 R T 241 RRM1 mRNA 7K 7 4 % 3 35
WM (P <0.01), WK1,
3.3 X M ERCCl 1 RRMI #& (H £ ik 19 5
Wi 5 4 A, 180 mg - kg R T K BE A4
H R FEFRH ERCCL /KA A K34 & B 19 PR
(P <0.01) ;51 % 24 o %r, 180 mg- kg™ 5 F F Ik
BIEAZH R EFR 4 RRM1 R F K P AR 3R Gk i 1
WREAR(P <0.01), WK 2,
4 itig

F T W AR R B 45 T e i, AR B AR A
Z1(WHO)2008 4F 7> A (1) %5k R | Bl 968 © Bk i
EBCT 1 1 0 PR (L R il s 400 ¢ B I R S
R e B, AT O iR Y i) L, B
KA VE 2T 259 1 Tl R ABIR I7 BOR AN S
NI TE R AU AT 3G 85245 W A T 0% 245 40 i F
FHRAE L RERFEZERIS N o-WRRER , HoK M4,
AR R v, ELA U RO B D A0 M 1
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mRNAF X /%

AVIEH 4B R TR A COR4I4;D. 60 mg- kg ™' B F R AR
;E. 180 mg-kg ™R ERBEAMHM ;. HIEF AR P <0.05;
HHAH B P <0.05(E 2 [)

B1 REZE3x/RBEE ERCC1 #1 RRM1 mRNA R % 89 & i
(x+s,n=8)

Fig. 1 Effects of Kiwi essence on expression of transplantation

tumor ERCC1 and RRM1 mRNA in mice (x +s,n=8)

AR — ;- octin 43 kDa
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3 ERCC1
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& EMxTR/%

F2 FRABEHAL ERCC1 i1 RRM1 EH R IE
n=8)

YR (% =5,

Fig. 2  Effects of Kiwi essence on expression of transplantation

tumor ERCC1 and RRM1 protein in mice (x +s,n =8)

PR e kA B ) 2 W1 HE BAT R A i SR Ak
it TR DR AP A L ) A P (L H X il g ) 490 ) K% e AR Ak
I 25 B A T 5 1 oK ILARGE o AN B 5T &2 v B 7%
il i g 3 A A Y O 38 e A 0 A% R R 9 RRML
1 ERCCT mRNA I #9235 ) 22 5 G 4k
ST HUREYE L .

AHFTE A BUR E R AL A7 A ARGR) R R R
3 B 2 % e 700 ek R T R B 5 MUB 2L e R 4 2R

AR A RIER, B 14.95% ,41.77%
44.21% F1'59. 68% , 155 3 5 S 2 B A B 20 41 41
JEAE I — e, AU S IEFAHAMEERAS
HHEL , REHESEFHMEER ARSI % E
o VL b2 SR RIS T R AR ) s i AR K
A7 R b i AR /N A I A e Y BRI,
HOH R H LAAZE 259 o R A AkYT , GP Jr FE 2 Jili
FEALIT T R PR M B EE
FERMEAIE KA -DNA &Y. iRV BERE
(nucleotide excision repair, NER ) & F & & & &
#'', ERCCI J& DNA & i e v MY B 1s 2
A EE LK, ERCCL 55 XPF BRI Rk E 4
YIREGEX 5 5 DNA'S S 47 3R 5], 0 g DN 57 % X
DNA SEEFTYIE], T 16 S 45045 19 DNA™ iy 40
ff s ik ERCC1 7] S0 H 0 R AATH 25 i 4F BF
R ERCC1 23K 7K ~F- 38 vay WY 5 3 {1 b g i 52 %o
FA2S 25 W i) SR R s R A I TS, S 2R W
TIP3k B AR 0 L AR WRSE R, I 2 B
e ERCC1 FE PR S 8 1 0 ) Rk K3, 7 AR
FE T WS ,ERCCI JEH K& [ 1Y R KKV B K
M ERERTHAS ERAUBERASRIIEE
X, BEZNEME,ERCCL 1y kM B 5,
MK I g dl . RBER E KM H ERCCL
FER S A BRI B R AT 25 ) U
il e g ARG . P A (GEM) 38 i % 4 I AU AR
R S A% W A% A R A i T R 4 MY P DNA 5 1,
= 7K RRMI 3% 3K 55 b 933 4 M % 5 74 Atb U5 %) Tif
i YIMEK" , Li-Ping Zhao % Bt W, KK
- 35 RRM1 mRNA 1 7 V5 b 152 156 5 W1 41 28 35 )
TCT7 B9 BB 54 Lee 45 BT 5% 78 RRM1 ZE (4
PH P 22 35 20 28 3 1 5 0 1 i 38 (PR + SD) I T B 7k
RIRH B E AR WL H Mg A 2L h, Western
blot LI} PCR %% 3 i 7% ¢ IF % 4 RRM1 %3k &, 1fif
ARERTHAAHRBRIERHHDEMN, RE
KA EBE, RRMI B KA Ms e 8, RERT
W5 EHAMEEGE T FE L. KPR TR
5 AT ik JRE 25 W 19 AE R ML I T BB 5 R ERCC1 Al
RRM1 JE PR J & 1 1 R840 G
ik, R ERBMMH MR AERK, £EER
X it i g B4 A A — o B A A R 3 Ak e I i
FE 40 ERCC1 Al RRM1 A4 26 35 31 14 5 1k J7 245 4 %t
Jibgeg (A, AR SR E R b /E AR & GP
T AT 250 ABAE S — A B P 25 W, A
MIAST SO L v TG IR, A B 4 = AR T T
- 135 -



$22 %52 HESSEAFFRE Vol.22,No. 2
2016 4 1 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2016
LR E R ERN A R, Cancer,2009,64(1) :98-104.
(5% ] [9] b, d4ext, W%, 45 TUBB3,TS,ERCC1 mRNA
FE IR X W I B AT A IS e [ ] PR R
[ 1] Jemal A, Bray F, Center M M, et al. Global cancer R 2013 38(6) :582-589.
statistics| J]. CA Cancer J Clin, 2011, 61(2) :69-90. R - .
R, A[ g b e 1, 21 6 ; ; PO LI0] R IOD . TN BRCCH
ilmar , Santoni-Rugiu E, Sorensen . Predictive . _ N .
¢ 35 B B HARCHEA B7L0 ] o4 R 7 3 A
impact of RRMI1 protein expression on vinorelbine
,2010,17(3) :186-190.
efficacy in NSCLC patients randomly assigned in a . o Lo . . .
[11] Alice Pasini, Giulia Paganelli, Anna Tesei. Specific
chemotherapy phase II trial [ J ]. Ann Oncol, 2013, 4 . . .
biomarkers are associated with docetaxeland
(2):309-314. o . .
gemcitabine-resistant NSCLC cell lines [ J ]. Transl
[ 3] Pasini A, Paganelli G, Tesei A. Specific biomarkers are
Oncol, 2012,5(6) :461-468.
associated  with  docetaxeland  gemcitabine-resistant
[12] Zhao L P, Xue C, Zhang J W, et al. ERCCI and
NSCLC cell lines [ J]. Transl Oncol, 2012,5 (6): . . . o
BRCA1 mRNA expressions are associated with clinical
461-468. ) .
) ) outcome of non-small cell lung cancer treated with
[ 4] MR, 2000, 008,45, SR F0 /N BRI ) .
N o platinum-based chemotherapy [ J ]. Chin J Cancer,
S B 5T . AR =2 245k, 2010,
By E R SLEe R s [T ] i B AR 2 2 2012.31(10) :476.483.
20(3) :374-376.
_ [13] Lee J J, Maeng C H, Baek S K, et al. The
[5] MDA KKE,REH,%. RERI D-EIAME . . . . . .
N immunohistochemical overexpression of ribonucleotide
BRI ICIZ R R e N2 EER . L
reductase regulatory subunit M1 ( RRM1) protein is a
25,2010,21(8) :1915-1916. . . Lo
predictor of shorter survival to gemcitabine-based
[ 6] Cavallo F, Feldman D R, Barchi M. Revisiting DNA .
chemotherapy in advanced non-small cell lung cancer
damz air, p53-mediated tosi d cisplati
AMAge Tepalt,  poImmedialed apoplosis and cispiatn (NSCLC)[J]. Lung Cancer, 2010, 70(2) :205-210.
sensitivity in germ cell tumors [ J]. Int J Dev Biol, . . .
[14] Vilmar A, Sorensen J B. ERCCl in platinum-based
2013,57(2/4) :273-280. . .
treatment of non-small cell lung cancer with special
[ 7] Lindsey-Boltz L A, Kemp M G, Reardon J T, et al. . . . .
emphasis on carboplatin: a review of current literature
Coupling of human DNA excision repair and the DNA
[J]. Lung Cancer,2009,64(2) :131-139.
damage checkpoint in a defined in vitro system[J]. J o . .
[15] Ota S, Ishii G, Goto K, et al. Imnmnohistochemical
Biol Chem, 2014, 289(8) :5074-5082. . . . . .
expression of BCRP and ERCCI1 in biopsy specimen
[ 8] Ota S, Ishii G, Goto K, et al. Imnmnohistochemical

expression of BCRP and ERCCI in biopsy specimen
predicts survival in advanced non small-cell lung cancer

treated with cisplatin-based chemotherapy [ J ]. Lung

- 136 -

predicts survival in advanced non small-cell lung cancer
treated with cisplatin-based chemotherapy [ J]. Lung
Cancer,2009,64 (1) ;:98-104.

[EEHE Bikik]



