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Study on in vitro Anticancer Activity of Conjugated Linoleic Acid-Gemcitabine Conjugate

TAO Xiaomei', GU Hongyan', LI Lili', TAO Weiwei’ (1.Dept. of Pharmacy, Beijing Shijitan Hospital, Capital
Medical University, Beijing 100038, China; 2.School of Nursing, Dalian Medical University, Liaoning Dalian
116044, China)

ABSTRACT OBIJECTIVE: To study in vitro anticancer activity of conjugated linoleic acid-gemcitabine conjugate (CLA-GEM).
METHODS: ICs of different tumor cells (breast cancer MCF-7 cell, breast cancer MDA-MB-231 cell, lung cancer A549 cell,
small cell lung cancer NCI-H446 cell, glioma C6 cell) were investigated after treated with different concentrations (0.001-100 n
mol/L) of CLA-GEM and gemcitabine (GEM) for 72 h; survival rates of MCF-7 cell were investigated after treated with above so-
lution for 24, 48 and 72 h. The dependence of 0.001-100 pmol/L CLA-GEM and GEM to nucleoside transporter was investigated
(by ICs) through MCF-7 cells and MDA-MB-231 cells treated with nucleoside transporter inhibitors (NBMPR, 100 umol/L) and di-
pyridamole (4 pg/ml). The change of MCF-7 cell cycle was investigated after treated with 1 umol/L CLA-GEM and GEM for 24 h.
RESULTS: Compared with GEM, ICs; of MCF-7, MDA-MB-231 and NCI-H446 cells became lower after treated with CLA- GEM
(P<<0.01), there were no statistical significances in ICs between A549 and C6 cells (P>0.05). Survival rate of MCF-7 cells de-
creased significantly after treated with GEM for 48 h and CLA-GEM for 24 h. Survival rate of MCF-7 cells was the lowest, being
21% after treated with GEM for 72 h, while tumor cells were sacrificed by CLA-GEM completely. Compared with GEM or
CLA-GEM, IC; of MCF-7 and MDA-MB-231 cells increased significantly after treated with NBMPR, dipyridamole combined
with GEM (P<<0.01) ; there were no statistical significance in ICs after treated with NBMPR, dipyridamole combined with
CLA-GEM (P>0.05). Compared with GEM, CLA-GEM could prolong 6% of S stage of MCF-7 cells (P<<0.01). CONCLU-
SIONS: Compared with GEM, CLA-GEM exhibits significant antitumor activity and rapid action, and it isn’t influenced by nucle-
ic acid transportation.

KEYWORDS Conjugated linoleic acid-gemcitabine conjugate; Anticancer; Nucleic acid transportation; Cell cycle

5 FHER R 75 V8 A (Gemcitabine hydrochloride for injec-
tion) &4 35 [E] FDA HEE (9 Al /N A0 M il 65 bk ez I v L 5L
JiI ) — £ A2 . 35 PG 35 (Gemcitabine , GEM ) Jhy 7 21 g g
ZEMEAAAZ T2 , 8 A B AR PR & e s sy . (R
T I R R 5 7 R T 2 DA X i
5 o S IR R BRI T L2 A . AN AR TR % 2
LR A R 6 A B A RS DR B 22 51 A B 245 9)
T BRI 20 B R AN L 2L T A RO R FEVERT . 3
HE AV #H R (Conjugated linoleic acid, CLA)&—#h B KIRPT

* FEIN, P BT BB 2 A TR . E-mail:
yaoketaoxiaomei(@163.com
#OBAFVER UPIW, ALo BIFSTS ) BEBE 2 I T2 R E-

mail : taoweiwei2003@163.com

hEZHE 2016 F5E 0TS0

LI AP LT A A T R AR R R . R T AR
GEM WY TERINEF AR im0 2055, A PR 356 T AN A
Witk CLA 5 GEM F:44 14 35 19 CLA-GEM {564 , AT £ 6 H:
AR RAE AR R T T RS, A S o i AR SN R
T TS
1 #E
1.1 {ugs

TDL-5-A I 5 3 K7 B O L (1 22 52 B AU 3R
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CLA-GEM (bt RAF B 23R4, #iE5: 20110522, 4l
99% ) ; GEM ( i T ATk fb 2 R 2 A5 B Al L #ib5 .
20120911, 4 : 99% ) ; CLA (3% [ Sigma-Aldrich 23 7], #t 5
20121205, 2l 3 : 99% ) 5 fiff 26 FE 6 AL WL AT (NBMPR,, 7 [
Merck 28 7], L5 : 20121009, 4l : 99 % ) 5 K% 1k 5 JFURE 24 (X
LR 254 FR A w) L #H5 . 20111225, 403 : 99% ) ; MEM %
FRH ARV TR AR E R R SRR R W A el R R
+2 A B2 |] ; OPTI-MEM 15 53 5 (36 [ Invitrogen A W) ) ;
Hoechst 33258 1 5: % 1 H B(SRB) . =4 L2 (TCA) ¥l [
2 [ Sigma 23wl 5 AR Ry jkal
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231, A549 \NCI-H446 , C6 4 Jitl 53 7| 42 Flr F 96 L 4 Jfd 335 55 i
o, AL 2 5004, B3N AL, TAMMREIRA e 37 °C AHNT
TRRE 95% (A FIFE 24 h, T ANMENG BE A= I o SR B f ¢
U719 2 51 Ve FE 11 CLA-GEM . GEM 4351l in A 31l MCE-7(0.001 .
0.01.0.1.0.5.1.5.10.50,100 pmol/L) . MDA-MB-231(0.01,
0.1.0.5.1.5.10.50,100 pmol/L) \A549(0.01.0.1.0.25.0.75.1
5.10.50 pmol/L) \NCI-H446(0.01.0.1.0.5.2.5.7.5.10 umol/L)
F1C6 i1 (0.001.0.01,0.025.0.075.,0.1,0.25.0.5 pmol/L) H7,
L1 0.5% — H FEW I (DMSO)IEBC R 25 X IR, WE 8 72 h)ad%
W SRB HL /BT A AL B, SR F AR AE 540 nm P AL E
W AERE (4) , I SPSS 17.0 P15 4H 2P Fe il ik B (1ICs) . CLA-
GEM Fl GEM 5 /S [ 40 B 3 [R5 5 i () TCso Sl 25 SR L3R 1.
%1 CLA-GEM #1 GEM 54 E 4 R E FH 1C &

R (X *s,n=3,umol/L)

Tab 1 IC; of different cells after treated with CLA- GEM
and GEM(x ts,n=3,pmol/L)
ICs

i CLA-GEM GEM
MCEF-7 0.58£0.03" 2.01£0.30
MDA-MB-231 1.27+0.07* 3.841£0.04
A549 1.11+0.31 0.60 £0.07
NCI-H446 1.98+0.97" 7.24+1.30

C6 0.26 £0.07 0.25+£0.09

. 5 GEM A, *P<<0.01
Note:vs. GEM, *P<<0.01
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XFIE . A BIMEE 24 .48 .72 h 54 8 SRB Fb (243 B 0 52 540
nm WAL A, $i A XTI R AE0E % (%) = (259
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Fig 1 Survival rate curve of MCF-7 cells after treated with
CLA-GEM and GEM for different time(n=3)
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2.2 IZERFHSEHAINFIR LS
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AL W E 24 h 5, A% R % A8 25 M4 30 i 5 NBMPR (100
pmol/L) B XU A 52 (4 pg/ml) IIAZIMIES, 30 min )5 , ¥44%
TR s s R AR 390 H L im AL 0.001,0.01,0.1.,0.5.,1.5.10.,50.,
100 pmol/L () CLA-GEM HI GEM ¥ ¥ . 4k£:MF 7 72 h, %
“211IR I A ICw. BANMKEE S 31, NBM-
PR A XL 34 52 43 51| 5 GEM ., CLA-GEM I H J& % MCF-T7 .,
MDA-MB-231 4 Jifg () TCso K 25 S W3 2.,

%2 NBMPRFANFXLESH]5 GEM . CLA-GEM Bx A 53¢
MCF-7 MDA-MB-231 i IC ML R (¥ +5,n=
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Tab 2 1ICs of MCF-7 and MDA-MB-231 cells after treated
with NBMPR and dipyridamole combined with
GEM or CLA-GEM (x +s,n=3, pmol/L)

ICs

251 MCE-7 MDA-MB-231
GEM 2.01+0.30 3.84+0.04
GEM+ XU Ik 51 52.10+12.80% 53.30+10.77"
GEM+NBMPR 79.13+4.21* 89.53+1.05*
CLA-GEM 0.58 £0.03 1.27£0.07
CLA-GEM+ R 15 52 0.83+0.03 3.24+0.67
CLA-GEM+NBMPR 0.92+0.08 1.51+£0.37

.5 GEM H#, *P<<0.01
Note:vs. GEM, “P<<0.01
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i IEALAL L BE DNA Yt 6,75 25 4% GEM Al CLA-GEM X
MCF-7 20 JE 3 4 5 i o A5k 43 B i P 6 A B0 2 5%
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AFA T3 M AMBEIE E , Bk i e o, 38 0 e xR H AR
K 1 pmol/L GEM F1 1 pmol/L CLA-GEM X MCF-7 4t g &
WIRFZ ], IR AT 254 (5% B . GEM Fll CLA-GEM %
B MCF-7 4 J5 A 4 R AR Tk L3 3
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Tab 3 Cell cycle of MCF-7 cells after treated with GEM and
CLA-GEM (X +s,n=3,%)

2 Gy S G/M

X R 71.26£0.33 25.52+1.32 3.22+0.41
GEM 70.03 +0.65 29.41+0.23 0.56+0.31
CLA-GEM 64.94+2.33 35.06 +2.33" 0.32£0.23
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Note:vs. GEM, “P<<0.01
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Effects of Alcohol Extract of Toddalia asiatica on the Inflammation-associated Cytokines of Model Rats
with Adjuvant Arthritis

WANG Xiankun', LI Pu', REN Yi', LIANG Zicong', YANG Zaibo® (1.Guizhou Qiannan Buyi and Miao Autono-
mous Prefecture Hospital of Traditional Chinese Medicine, Guizhou Duyun 558000, China; 2.Qiannan Normal
College for Nationalities/Guizhou Province College Research Center of Ethnical Medicinal Plant Resources Ex-
ploitation Engineering, Guizhou Duyun 558000, China)

ABSTRACT OBJECTIVE: To study the effect of alcohol extract of Toddalia asiatica on the inflammation-associated cytokines of
model rats with adjuvant arthritis (AA). METHODS: 70 SD rats were randomly divided into a normal control group, a model con-
trol group, a positive control chemical medicine group (Leflunomide tablets, 0.012 g/kg), a positive control TCM group (Tripter-
ygium glycosides tablets, 0.012 g/kg) and the groups of low, medium and high-dose [1, 4, 6 g(crude drug)/kg] alcohol extract of
T asiatica, with 10 rats in each group. The rats in all groups except for the normal control group were given complete Freund’s
complete adjuvant id for the establishment of AA models. At the same time, the rats in the drug administration groups were given
corresponding drugs ig, while those in the normal control group and the model control group were given isometric normal saline
ig, twice a day, for 28 consecutive days. The degree of toe swelling, arthritis index and the levels of interleukin (IL)-1f, IL-6,
IL-10, tumor necrosis factor oo (TNF-a) and prostaglandin E. (PGE.) in serum and synovial membranes of all groups of rats were
determined. RESULTS: Compared to the normal control group, the model control group demonstrated higher degree of primary and
secondary toe swelling, arthritis index and levels of IL-1f3, IL-6, TNF-a and PGE; in serum and joint synovial membrane, and low-
er level of IL-10 therein (P<<0.01). Compared to the model control group, all the above-mentioned indexes of the rats in drug ad-
ministration groups significantly improved (P<<0.05 or P<<0.01). CONCLUSIONS: The alcohol extract of 7. asiatica. has a preven-
tive and therapeutic effect on the model rats with AA by regulating the expression of anti-inflammatory and proinflammatory cyto-
kines in serum and synovial membrane.

KEYWORDS Toddalia asiatica; Alcohol extract; Adjuvant arthritis; Rats; Interleukin; Tumor necrosis factor a; Prostaglandin E,
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