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20 ARG SS-GAG & . P AR (2 35 %) 4 200,100,50 mg/L) 28, J& 3 20 VA R Bl R 2K SS-GAG 33 28 i 12 h J& , vA
50 pumol/L BAAKE F 5 & & (OX-LDL )34 20 it 24 h, vAMTT ixAa i 4a i 7& 77 5 ) 52 SUBL B A8 (LDH) 7 1 5 3R X 4m B SUm) 52
EMEA(ROS) KT 52 0b 38 b2 & J B4k B (RT-PCR) M| & BAAKE B S & & 24k 1(LOX-1)mRNA & i& ; Western blot i) &
NOX4 &G kik, R .5 MR LE AR 40 20 it 7% /1R 55, LDH & 138 5% ,ROS KT F+ %, LOX-1 mRNA & A 3 3% ,NOX4
FOFARWE, EFA %I FEL(P<0.01), HAMMILE, SS-GAG & . b KK E 40 40 0 & /7 3% 7% , LDH 75 b8, 55 , ROS 7K F
B4k, LOX-1 mRNA £k 55 ,NOX4 & & £ AW 58, £+ A 4 5 E L (P<0.01). 4t :SS-GAG A — & 69 %47 % M K 2a oAk
JA, EALE TR 2 LOX-1/NOX4 i# #2474 ROS /= A R 4% 8AL B84 A % .
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Study on Inhibitory Effects Mechanism of Scallop Skirt Glycosaminoglycan on Oxidative Stress Injury in
Vein Endothelium Cells Induced by OX-LDL

JU Chuan-xia',HOU Lin', CONG Pei-yang’, WANG Jia-yi', SUN Fu-sheng', WANG Lei',ZHANG Fang',LIU Sai'
(1.School of Pharmacy, Qingdao University, Shandong Qingdao 266021, China; 2.Weihaiwei People’ s Hospi-
tal, Shandong Weihai 264200, China)

ABSTRACT OBIJECTIVE: To investigate the inhibitory effects mechanism of scallop skirt glycosaminoglycan (SS-GAG) on inju-
ry in human umbilical vein endothelium cells (HUVEC). METHODS: In the test, there was a negative control group, a model
group and the groups of SS-GAG at high, middle and low concentrations (mass concentrations of 200, 100 and 50 mg/L respective-
ly). The cells in latter 3 groups were cultured in SS-GAG at different mass concentrations for 12 h, and then in 50 umol/L oxidized
low-density lipoprotein (OX-LDL) for 24 h. MTT method was used to detect cell viability and the activity of lactic dehydrogenase
(LDH) , the flow cytometer to determine the level of reactive oxygen species (ROS), real-time fluorescence quantitative poly-
merase chain reaction (RT-PCR) to detect mRNA expression of lectin-like oxidized low-density lipoprotein receptor 1 (LOX-1) ,
and Western blot to detect NOX4 protein expression. RESULTS: Compared to the cells in the negative control group, those in the
model group demonstrated lower viability, higher activity of LDH, higher level of ROS, and stronger expressions of LOX-1
mRNA and NOX4 protein. There was statistical significance (P<<0.01). Compared to the cells in the model group, those in the
groups of SS-GAG at high, middle and low concentrations showed higher viability, lower activity of LDH, lower level of ROS
and weaker expressions of LOX-1 mRNA and NOX4 protein. There was statistical significance (P<<0.01). CONCLUSIONS:
SS-GAG can protect HUVEC to some degree by a mechanism which may be related to inhibiting ROS production via LOX-1/
NOX4 pathway and relieving oxidative stress injury.

KEYWORDS Scallop skirt glycosaminoglycan; Human umbilical vein endothelium cell; Reactive oxygen species; Lectin-like ox-
idized low-density lipoprotein receptor-1; NADPH oxidase
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FACS Calibur B i xCAH {2 (3 E BD 22 1] ) 5 7600 74 4> [
Bl AL B (H 78 Hitachi 23 7)) s RG 3000 #5296 G R A
JifF 5% 5 i (RT-PCR) Y (75 5] Qiagen A H] ) ;2100 C T [ S i
% (% [ Rayto 24 ] ) ; Trans-Blot SD 74 = T+ Hi % AW ( 3
Bio-Rad /A #]) .
12 ZHR5EF

SS-GAG (7 & K2 PR 2 B 2y BRI ==, 4l E : 96 % ) ; RP-
MI 1640 K5 573 G 4 155 (32 & Hyclone 28 ] ) s MTT (3 [H]
Sigma 2y Al ) ; FLER W E U (LDH) 36 P 480 (ROS) IR £ (9
HARAEVBHEABR A ] s Trizol ([ Invitrogen A wl ) ; [ %
IR & (3£ Promega 24 1)) s /NEBT A NOX4 B 5 BEHTIA |
INFRFTA B-actin FLTEREF T (€ E Santa Cruz 23w ) 5 BRI 4R
fepnibric iy RO e sk & 1 GG, bt 2 &MY
HAGWRAHD.

1.3 4Hha
HUVEC W4 B H FE R B 42
2 FHik

2.1 OX-LDL#|I&RETE

FIFH CuSO. & iR B g 2 1 il % OX-LDL , >R Al A
HZ R S e
22 HpEERS4HA

HUVEC #F F R IR A, H % 10% 4R 10035 L 1x10° u/L
T /R 2 AR RPMI 1640 553758, B F 37 °C 5% CO. 4414
FREFEANNE . RIS N PR R (TE ML R SR FEAL B 12 h) 4
7 (50 mg/L OX-LDL ZbFf 24 h)2H 5 SS-GAG 5 . 1 kv i
(O AILLF e 4 200,100,50 mg/L H SS-GAG b 12 h, )5
I 50 pmol/L OX-LDL 4bFH 24 h)4H .

2.3 ‘AAEiEANE"

TRORFESCA: S S A e, I A i 23 2 28 1< 10° L', B2l 96
LA B 6 AN E AL #2227 T iR A FRANAR S
fIA 10 /L MTT 10 pl 35354 h, &FLAILA 150 ul MTT ¥%f# , 1
FEFRAL T 490 nm P A0 V6% 5 (OD ) AR FRANAENE 77
2.4 LDH;EMME

542,27 U Jy AL A LS WO I RE SR, B 6 pl B
A5 200 pl LDHER & R1RFIRAT, 37 CHER 3 min; FIIA
100 pl R233U5, 37 CHFF 90 s, 4 [ sh A= fh o B {42 Wi 2
min GRS (4) 7254k, 44 AA4/min, LDH i E(U/L) =AA/minx
F,: X F 508 095),

2.5 ROSKFENE

PN E P E ROS K-, 2,7 -~ A5t 2tk o
S AN, AR P AR AR A SRR Ak 2 (DCFH) . 4f
Jf2P4 ROS BE4E 1L DCFH A4 A8 2B A b — &K, %
45 1 ml 208 — L FREG (DCFH-DA) # F 37 CH; 37
AATR, REOGIEE 20 min, FC2.27IH B AL RN , H AR
NG 2 38 , F A AU ROS /K- (3 & 6% 1K 488 nm, &
FHEH K 525 nm) .

2.6 SURZFEEEAZE1(LOX-1) mRNA RIENE

RT-PCR #:] 72 LOX-1 mRNA ik, #22.2"50 F Jy gahb
FRAA LS , Trizol it B RNA , RS 542 i cDNA Ji7 , 347
SYBR Green )G E & PCR, LOX- 1 Fi##514): 5'-GAGAG-
TAGCAAATTGTTCAGCTCCTT-3' , F % 51 # . 5 -GCCC-

TEZD; 20154555 26 45 28 1]

GAGGAAAATAGGTAACAGT-3' ; GAPDH F 5|9 5 -TG-
GCCTCCAAGGAGTAAGAAAC-3' , Fii#5|#):5 - GGCCT-
CTCTCTTGCTCTCAGTATC-3" o J v 2514 : 95 C FiAs % 1
min, 95 °C 75 155,60 °C Bk 30s,72 °C 4E441 30 s, 3L 40 1%
B DCE L) e/ , LOX-1 mRNA 357K 2L LOX-1
) GAPDH ¢ AR HMEZRIR , LA 278831 5317
2.7 NOX4 ZEHRIEMNE

Western blot Jll i NOX4 8 [k, $#“2.27 Wi | g hb Bl
Y  WCAE AL, hn 2 i 2247 vk 20 min, 12 000xg 5.0 5
min, ¥ 2%, B, ] Bradford BB A E . ke
Tieh 19 4 - 5% P 04 Tt g 168 e (SDIS-PAGEE) L K 43 5 2 11, B IR T
HH, 5/ BB NOX4 BL3g EHLAAR (121 000) /N BT A B-
actin B BTG (1:1 000) F 4 CHEIRTRIGE , AR5 5Bk
AP bR R L BTN 1gG(1:5 000) = iRIEE 1 he A
BAANEY, B A, IR T R T
2.8 HItFEFIE

K SPSS 13.0 i {4 4b BRI 30 HcH o 45 2 B ¥ g i
PR, Lhx £ 5 2%, R LSD KB b 743 #r . P<<0.05 N5
Bl .
3 H#HR
3.1 EFAMETENS LDHEENELER

5 A o MR 2 F s, R R H 2 T D A, LDH 3 b
I, 5B L (P<0.01) ; SHEIEIZ LA, SS-GAG &
rh A B L A S35 LDH G PRI , Z R A S
X(P<0.01), 4 2HMG 715 LDH IS E SR # 1,

x1 RAMPEHS LDHFEMNESER (X +5,n=3)
Tab 1 Determination results of the viability and LDH activi-
ty of cells in all groups(X¥+s,n=3)

21531 YIS LDH,U/L
[P XT B 2T 1.620 +0.063 2421+5.67
FERIZH 1.098 +0.051* 112.67 £ 10.93"

SS-GAG iRk &4
SS-GAG ¥k 4] 1.458 +0.022* 73.42£9.74*
SS-GAG v FE4H 1.541 +0.059* 47.16 +10.35°

T S BRI AL, P<<0.01; SA5AY4E H 4k, "'P<<0.01

Note: vs. negative control group, * P<<0.01; vs. model group, "P<<
0.01
3.2 KMAMAROSKFEMELR

SRR R e, BT AR AR P9 ROS K- TG, 255
FiiteF i X (P<0.01) ; SHIRIL] S, SS-GAG i L R
ZH AN ROS K- IRAIG, 25 8 Goit 47 L (P<0.01) . #5440
K ROS ACF-M e 25 R WL 1.3 2,
3.3 KLAMALOX-1 mRNA KiEMELER

EFBAPEXT R LA, BT ZH 21 i LOX-1 mRNA FRiEHTH
ZRAGIHE L (P<0.01) ; SR L, SS-GAG i .11 .
I ¢ B 2 40 0 LOX-1 mRNA k0855, Z R A FHit¥E L
(P<0.01), 4141 LOX-1 mRNA ZFAMELE R ILFE2,
3.4 HHMANOX4EBRIZMELER

S5 IR HE A A, B TR A 4 i NOX4 25 [ SRk b o | 22
SAGI#E L (P<0.01); SHAIZ L4, SS-GAG i T AR
W 4120 i NOX4 8 (I Rkl 55 , 22 S A gt L (P<
0.01), FLHANMINOX4 E 1 KA ELE R ILE 2.

1.332 +£0.032" 94.83 +12.51"
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Fig 1 Determination results of the ROS level in cells in all
groups(¥ +s,n=3)

x2 HBAMKROSFILOX-1 mRNAKEUELR (X +s,
n=3)
Tab 2 Determination results of the levels of ROS and LOX-
1 mRNA in cells in all groups(X+s,n=3)

205 ROS, % LOX-1 mRNA, %
B R 4.89+1.36 99.99 +4.50
HERIZH 78.79 £ 10.54* 367.54+9.16"
SS-GAG fILH 4L 45.84+9.29% 250.22 +17.47*
SS-GAG e 4 41.66+8.36" 192.67 + 10.04"
SS-GAG e 2 35.18 +7.62" 139.93 £ 13.27*

e EBAPEXT BELL FL A, * P<<0.01; SR b4, "P<<0.01
Note: vs. negative control group, * P<<0.01; vs. model group, "P<<
0.01

4 g

OX-LDL 53 (1 IfiL 48 P Bz 4t L g 0 49 B I 0y e S S 3
Pk e A Ak A 2E B iR Sh A Se s R . b U OX-LDL
T E B A AR A ) TR Y AR R S R A B, 3
B3 5 , BRI 9 LDH , LDH Bl bk AT S Wi ) se 4 i, A
WFFT 245 B W, 22 OX-LDL Ab RS , A58 76 41 400 fitd 735 1 0k 55
LDH B i it 3 22 ; i SS-GAG fEiE P-4 i 384 5 , #ifil LDH B¢
T, PRAP I PN R 2

FEIEEE DL, RPN ROS 14 7= Az FvE i Ak F 3h 25715
— H NS AL U NADPH 4Ll (NOX) ™% A 1 £ ROS,
LR BT AR R T BRAE T, AR N 4 B R A 2 Ok
iy, A AR R N, B UE, T bR ROS S AR I P9 2 4l
Ml e Z IR . AFIT e R FEW, OX-LDL REHT & I+ i
M ROS /K-, AN (] i 2 v B 1) SS-GAG 241 #ill il ROS 117K
FHE

LOX-1 J2 I 45 N B 4B $5% BCRN A 18 OX-LDL 11 2837
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Study on Inhibitory Effects in vivo and in vitro of Gemcitabine on Liver Cancer

SUN Jia-yue', ZUO Jing', JIN Yi-guang’ (1.Dept. of Pharmacy, Suzhou Municipal Hospital, Anhui Suzhou
234000, China;2.Lab of Pharmaceutical Chemistry, Institute of Radiation Medicine, Academy of Military Medi-
cal Sciences, Beijing 100850, China)

ABSTRACT OBIJECTIVE: To study inhibitory effects in vivo and in vitro of gemcitabine on liver cancer. METHODS: MCF-7
cells and HepG2 cells were treated with different concentrations of gemcitabine solutions (5, 10, 20, 30, 50, 70 and 90 pmol/L).
The absorbance of cells was determined by MTT assay after treated for 24, 48 and 72 h. The inhibition ratio and 50% inhibiting
concentration (ICs) of cells were calculated. Tumor-bearing mice were established by inoculating 0.2 ml liver cancer H22 cell line
via right anterior axillary, and then randomly divided into control group (normal saline) and gemcitabine group (40 mg/kg) with 5
mice in each group. They were given relevant medicine intravenously every 2 days, for 3 times. The changes of body weight and in-
hibition ratios were recorded. RESULTS: Gemcitabine can inhibit MCF-7 cells and HepG2 cells, and ICs of gemcitabine to them
were 30 and >90 pmol/L within 24 h respectively, and those of gemcitabine to them were all lower than 5 pumol/L after 48 h and
72 h. There was no statistical significance in body weight of tumor-bearing mice between 2 groups, and inhibitory rate of gemcitabi-
ne to H22 cell line was 75.76%. CONCLUSIONS: Gemcitabine can inhibit liver cancer in vivo and in vitro.

KEYWORDS Gemcitabine; Liver cancer; Cell; Solid tumor; in vivo; in vitro
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