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IL-6 inhibits tissue factor pathway inhibitor expression in human umbilical vein endothelial cells

TANG Xiao-long'?, JIANG Zhen-you', CAI Shu-yu?, DONG Jun®, XIAO Rui' , LU Yan-ru' (1. Department of Microbiology
and Immunology, Medical College, Ji’nan University, Guangzhou 510632, China; 2. Medical College, Anhui University of Sci-
ence and Technology, Huainan 232001; 3. Department of Pathophysiology,Medical College, Ji’ nan University, Guangzhou
510632)

[ABSTRACT] Objective: To elucidate the effects of interleukin-6(I1.-6) on tissue factor pathway inhibitor (TFPI) expression
in human umbilical vein endothelial cells. Methods: In experimental group,cultured human umbilical vein endothelial cells( HU-
VECs) were treated with IL-6 at 0. 125 ng/ml,0.5 ng/m and 1. 0 ng/ml for different hours. HUVECs in control group were
treated with culture medium. Cell viability was then determined by cell counting kit-8(CCK-8). Cytoplasmic RNA was prepared
using the TRIzol method and TFPI mRNA levels was assayed by reverse transcript polymerase chain reaction(RT-PCR). Re-
sults: 1L-6(0. 125-0.5 ng/ml) did not produce cell toxicity compared to the control group according to LDH determination in
culture media, but IL-6(Z=1. 0 ng/ml) elicited a significant cytotoxic effect. TFPI mRNA level decreased alter HUVECs were
exposed to IL-6(0.5 ng/ml) from 6 h(P<C0.05). TFPI mRNA level reached the lowest in 6 h( TFPl mRNA/GAPDH mRNA
=0.191), then gradually restored to the normal level till 48 h( TFPI mRNA/GAPDH mRNA=0. 399). Conclusion: IL-6 at
0.1-0.5 ng/ml does not show signs of cell toxicity, but it can inhibit the expression of TFPI mRNA. The decrease of TFPI
mRNA expression in HUVECs induced by I1.-6 may play an important role in the modulation of coagulation processes in blood
circulation and coagulantion system change during the acute inflammation period.
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1.1 B AXA ZHILBEE R (Napco 5400)
K& B .0 Hl (Sigma 3-18k). PCR ¥ ( Astec
PC808) . &k it il 18 43 #7 & 8t (Syngene 22 8], H4&
MNEME N EFEYAFD ., AHRANE 6
(interleukin-6, IL-6, R&D System 2 & ). RPMI
1640 Br 3Rk . B E A B8 1 Hepesf $24 Gibco 2% 7l
7=t . CCK-8 2 H A ml - fk 2% WF 7 B 7= i, TRIzol
MH EEBESEAR L RT-PCREF &M A Gib-
co 22 dl, TFP1 #1 GAPDH 5| ¥ th b W & & A A
A

1.2 HUVEC #9325/ BUE4 LW (BRK¥ES
—MBEEBE SRR, W 0. 125% BB ¢« 0.
01 REDTA T4k IBHE HIH A1k AT & Bk A 47 58 1
MmENEAE. BOURE, A 2065 £ 4 miE
(FCO#FH MW 20% FCS.RPMI 1640 1 F ¥ . Hepes
5 mg/ml L-F &R 30 pg/ml . FEEXGHERE
100 U/mD &R FREM A 25 cm’® EHRMF, 7
5UNCO M B7TCHEFABNIESR. 3 d FHMITREA
KZEmEIRA, B0 125%ER - 0.01%4EDTA
HE., BBERKRKESRESE 2.3 RAMBITE
% . ABC Fetrik (R CE A Y 2 77 &) kil
J 5 A 2 VI A S BUR

1.3 24afs® MMEnkedH: (DMEAH
FIEFEWAEXT IR ; (2)0. 125 ng/ml 1L-6 4 ; (3)0.
25 ng/ml 11.-6 #H; (4)0. 5 ng/ml 1L-6 £H; (5)1. 0
ng/ml IL-6 2H;(6)2. 0 ng/ml 11-6 20,43 5l jm A #H
R IL-6 (AR EHRE) .

1.4 mpEAhesdnl ¥ HUVECs IRR MK F
W(IX10°/mD4r Rl A 5 B 96 fLAR b, &R b
Yoy 4 B CBPXT BRAA AN 3 AR Mk E A TL-6 A3
W), FHEM 6 ML 24 h ER B FE,H 4%
FCS () RPMI 1640 $EF2 M ik 3 ¥, & FLH 58 100
ply 2517 6.12.24.48 F1 72 h BUH Ho A —1k 96 FL
W, TSLa &L 3 A CCK-8 i3 10 ul,37°C 4k
LEMRE 2 h, BEFE 450 nm W K . 7E BB 0 0 A ) 4
EWiE L EE D D .

1.5 RT-PCR XfHRZH ML 440 (0. 5 ng/ml IL-6)
WETHE.H 0. 125% B8 - 0. 01%EDTA il

t, il 1200Xg B0 5 min WEMM, MA 1 ml
TRIzol 5, A RNA EFAY 1. 5 ml Ependorff
B, RNA B 31 BB Gibeo il & Ui 81 5
RS B fT. I RNA BL3E A 30 ol W
DEPC-H.O % %, 3 FH %50 73 HoL BT ZE Duso/
Dy fH# 1T RNAGE R ERBITR . THREEFE 3K,
BXWMEE. XL RERBEN R BT,
BAABLE RNA 1 4l (2 g/1) . Oligo(dT);s 1 pl #0
DEPC-H,OZE 10 pl FO.2 ml EELES. 8
K 70°C 5 min J5 B Frk Lt 5 min, 4 5IIA 5X
buffer 5 pl.10 mmol/L dANTP 2. 5 pl, 3 %% R B
MMnLV (10 U/ph)3 pl il DEPC-H, O # 2k £
25 pl, EE/KE 42°C X1 h,65C X 10 min, PCR
BESBHEBEBHIT. TFPL LEESIHH 5-
CAG TGC GAA GAA TTT ATA TAT GG-3', F
¥k 5'-TTG CAT TCT TCC AGT GTC TC-3', ¥
WHBKE A 284 bp., FAZE GAPDH fE N
ZW 15K i 5'-GTC AGT GGT GGA CCT
GAC CT-3'HMITF## 5'-TGA GGA GGG GAG ATT
CAG TG-3', ¥ 18 fr BR K & & 400 bp, TFPI §
GAPDH 9 PCR [ R 2 {45 4 : 95 C HIZE HE 5 min;
94°C X 40 s, 55°C X40 s, 72°C X 60 s, 30 1~153;
72°C X10 min, PCR =5 1T 20 57 5 %5 5 ik 1
. HSHRicH (MGO911, e EAY TR FD
B, % TFPI A [6 B AR 19 &7 5 A8 B0 A 2 B 6
HEFLE.
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BAHAMMIE 6~72 h &4 AFATE A CCK-8 AT
Mg EBEREWNA 2,34 1L-6 # 0. 125~0. 5 ng/
ml B, & IL-6 iIE A&, LA DEFARB
BoESXMEHAMLEZ S KR IF%E (P>
0.05);TM 2 IL-6 MR T 0. 5 ng/ml B, 4b 340
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YEH 24 h Xy 4RIk A R B 4R 5 1R A AR A O
PEBRAZEM; 4 IL-6 & T 1.0 ng/ml B, 40 M9 1& 1
5% BE 20 ARt FF R R (P<Z0. 05), R B R E W
1L-6 4 F AT LA 3 i P B2 4 A ) 463 o TR O AT 2B %
A EAE BN &= EE 0.5 ng/ml #H1TL
5, WL 11.-6 X i 38 9 B2 4 AR I /S o Xf HUVECs
REHAARFRBIME Y CTFPD By m,

TEPI ZM X4 FRRE N 43 000 MR H, |
276 T EEMBEEH R, B & 3 Kunitz HEEX W
Kunitz B2 IR H A EHERE T mE AN K41
TFPT B R FFRK &1k . TFPI A B I 6k 23 i
K& FXa M TF/FVla 697 37K 8 865 vk
Hl TF rfER, P& LB R B0 )8 2 th 2 8 i 1% 72
REFELHEABRE ., AHALXH, THFRD
T HUVECs ik Kk ¥ % i TFPI (TFPI mRNA/
GAPDH mRNA ¥ % 0. 399), B 4 A (&1 6 48 4
mRNA K3¥F& Frifish , B X it 22501 (P>0.05),
TR EFE RS M B M KM% R TFPI mRNA &
HMAFRERE. XANTEHBAREPHAEN
TF RELS, AT AR 15l RFEEATS
g, AFIESE 116 fE EVAAREA T (TR E
KU ARSI & BVRBE R 0. 5 ng/ml i) 1L-6 1 A
HUVECs f5, N MM & ik TFPT mRNA/GAP-
DH mRNA 55Xt B AH L 7F 11.-6 4b 3 6 ~24 h &
BETFHEP<0.05, G HILEEAIKE R IEF
K. TL-6 4 P R 4R fE TFPT mRNA g3k, 4
A TEPI 53 F 320, E— 4 P15 S 08 B V5 P 3
hn, iR -6 B E S mEmMmEIRESE XK.

i#— 2 W Al One-way ANOVA %f 11.-6 (0. 5
ng/mb) 28 A [F] 65 A7 (] 32 47 b 35, & BEAS ] B+ A 6] A
BEMEZR(P<C0.05),6~24 h i TFPI mRNA 7K
FBEMTF 48~72 h,$#87 11-6 fEF ] g E
#amE TFPI mRNA ik H B W B 89t 3o,
7E IL-6 fERIAY 6~24 h, ] 8 F W #H TFPI mRNA
f)ZF ik (6~48 h), {BFE#TAIFEK 7 TFPI mRNA 89
HRAKFIRZEEIKE B EHKE., 1L-6 5 —Ff
BIRIENF . BARLRAMRERNGEZHEY*
HE.EES S MM E 2k gpl30 &4,
B 40 ML A Vav, Rac, MEKK #1 SEK/MKK-4 {3
BR7Z.ERHFHF STAT3S 9 Ser™ gifi b, 5
B STATI R — KBS A4 M %, 55 & B AH DL 3
HBHFE — B & 3 (class [] 11.-6 responsive ele-
ments, 1L-6RE [ )™, )l 5 W TFPI % 5 3 (& #
FEEAS B, B M 11.-6 4 o §8 £ i 1L-6R

— Jakl, Jak2 f1 Tyk2 - Vav, Rac, MEKK Hi
SEK/MKK-4—> STAT3 —~ IL-6RE | M2 9 {5 2 &
B TFPI mRNA B 5%k, S EY
PEB B A MR P 11-6 4R B 7k (0. 256~
1.0 ng/ml) , & AKFE IL-6 —75 [ 01 i 5 1 2 N &
#ifa ks TF, 5 — mimd TFPI ik, iX Al 5 5
&35 2 e b il OR 2 5, V5 2 B i ThRE L L i
HABES,#H—FW L DIC,

1L-6 B2 5 80 & o SR . 55 9w B8 45 At
PR AR B 8 SR R A, BRI 2 B R R R ROKOF
By IL-6 iRl B2 N R 40/ TF/TFPI %k, st — &
Rl % S 0L R EE i F0 BT B R 48 2k A 1R B0UR F R
B.oAME25 28 mn #Z45%E kS DIC k4, K
W IL-6 S REE M RG KT MR I @ FHHE
B R EEENIEM.
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Effects of soybean isoflavone on liver oxidative stress resulting from * Co-
gamma rays

SONG Li-hua'-?, CAI Dong-lian'* , YAN Hong-1i* , CHEN Xiao-li', L1 Ya-hui', MA Li', HU Tong-jie' (1. Clinical Nutriol-
ogy Laboratory, Changhai Hospital, Second Military Medical University, Shanghai 200433, China; 2. Department of Food
Science and Engineer, Shanghai Jiaotong University, Shanghai 201101; 3. Department of Genetics, College of Basic Medical
Sciences, Second Military Medical University)
[ABSTRACT] Objective: To study the effect of soybean isoflavone on liver oxidative stress resulting from * Co-gamma rays.
Methods: Totally 80 normal female Kunming mice were evenly randomized into 5 groups according to body weight: 3 interven-
tion groups, single irradiation group and normal control group. The normal group and single irradiation groups were given
0.5% CMC-Na, and the 3 intervention groups were given different doses of soybean isoflavone (50 mg/kg, 100 mg/kg, 400
mg/kg) respectively for 14 d. The whole body of single irradiation group and intervention groups were subjected to 4. 56 Gy
% Co-7 radiation once on the 7th day, and then the mice were killed on the 2nd day and the 7th day after radiation. Results: The
CAT activity of liver tissue of 100,400 mg/kg intervention groups and 3 SI groups were significantly increased on the 2nd day
and 7th day after irradiation( P<C0. 05), respectively; the GSH-Px activity of 100 mg/kg SI group was significantly increased
(P<C0.05) on the 7th day after irradiation; the T-SOD activity of 50 mg/kg SI group was significantly decreased ( P<C0. 05) on
the 2nd day after irradiation, while no difference was observed among remaining groups. The MDA content of 100 mg/kg group
was significantly decreased on the 7th day after radiation compared with control group, and MDA content of each group subjec-
ted to irradiation were increased on the 2nd day after irradiation, but 3 Sl groups nearly decreased 1o normal level on the 7th day
after irradiation. Conclusion: The soybean isoflavone can enhance the antioxidant capability of mice, but it does not show a
dose-effect relationship.
[KEY WORDS] liver injury; vy ray; Iree radicals; antioxidant-enzyme; soybean isoflavone

[Acad J Sec Mil Med Univ,2005,26(2):151-154]

The mechanisms of radiation hepatitis and fi-
brosis, which are the major complication of liver
lesion resulting {rom radiation, remain unclear -\,
Weiss JF er al ¥ considered that irradiation could
indirectly activate H, O and yield a large amount of
free radicals, which destroyed the balance between
oxidation and anti-oxidation and led to the oxida-
tive stress that responsible for carcinomatous
change or necrosis of hepatocyte. Since the radia-
tion hepatitis is unrecoverable, its prevention be-
comes important.

Soybean isoflavones (SI) mainly contents
genistin and daidzin. After ingestion, soybean
isoflavones are hydrolyzed by intestinal glucosidas-
es and release the aglycones, glycitein, daidzein,
and genistein. Among those daidzein and genistein
play major biological role. Previous studies in viiro
and in vivo showed that SI had antioxidant capabil-

ity and could prevent biomacromolecule from dam-

age induced by {ree radicals. Phenolic phydoxyl

provided by genisteih and daidzein can react with
free radicals, thus scavenging them or cut out the
chain reaction of free radicals. In addition, Cai QY
et al ) have reported that genistein significantly
increased the activity of antioxidant-enzyme in in-
testine, skin, ezc. of mice, which suggested that
the enhancement to antioxidant-enzyme activity of
dietary Sl is possibly the mechanism of its action as
chemical preventor. Wei H et al 1" found that the
genistein could relieve the oxidative injury induced
by ultraviolet, but both energy and penetrability of
X ray or y ray used in radiotherapy are stronger
than that of ultraviolet 1, so whether the SI
could relieve the oxidative injury of liver induced

by radiation or not need further investigation.

[Foundation] This work is supported by Shanghai Natural Science
Foundation(04ZR14083).

[Biography] SONG Li-hua(1970-),[emale( Han nationality), MD,
lecture.

* Corresponding author. Tel:021-25070514.
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1 MATERIALS AND METHODS

1.1 Animals and reagents Female Kunming mice
were purchased from Center of Il.aboratory Ani-
mal, Second Military Medical University. The ani-
mals were, on average, 60 to 80 days old at the
time of irradiation and weighed between 23 and 29
g. They were fed with standard mice pellet {food
and water for one week’s adaptation. SI powder
(daidzin 16. 42%, daidzein 1. 03%,
22.63%, 18%) were provided by
Dalian Green Peak Bio-’roducts Company LTD,

and 0.58%, 1.15%., 4. 62% SI suspensions used

genistin

genistein. 1.

in intervention were prepared through dissolving in
0.5% CMC-Na.
1.2

tion was performed with **Co-v rays in actinother-

Radiation For in vivo experiment, radia-

aphy department of Changhai Hospital. The mice
were placed in Perspex-covered boxes and exposed
to 4. 56 Gy at a dose rate of 0.57 Gy/min.

1.3 Intervention methods Totally 80 normal fe-
male Kunming mice were evenly randomized into 5
groups according to body weight: 3 intervention
groups, single irradiation group (D group in
short) , and normal group (N group in short). The
N group and D group were given 0. 5 ml 0. 5%
CMC-Na, and the 3 intervention groups were given
different doses of soybean isoflavone (50 mg/kg,
100 mg/kg, 400 mg/kg, A, B, C group corre-
spondingly in short) respectively for 14 d. For

whole body irradiation experiments, the D group

and A, B, C intervention groups were given 4. 56

Gy **Co-y radiation once on the 7th day, and then
the mice were killed on the 2nd day and the 7th day
after radiation.

1.4 Determination of MDA content and antioxi-
dant enzyme activity The MDA content and an-
tioxidant enzyme activity (CAT, SOD, GSH-Px)
were tested according to the recommended proce-
dures provided by the kits purchased from Nanjing
Jiancheng Bioengineering Institute,

1.5
the data was done with SPSS 10. 0 software. Data

Statistical analysis Statistical evaluation of
were expressed as £+ s. The differences of MDA
content and antioxidant enzyme activity inside the
experimental groups were analyzed by paired ¢
test, and that among each group were determined

with LSD test.
2 RESULTS

2.1 Effect of SI on hepatic CAT activity after irra-
diation CAT activity of B, C group significantly
increased compared with D group (P<C0.05) after
the 2nd day of irradiation; after the 7th day of irra-
diation, the CAT activity of 3 intervention group
were significantly higher than that of D group
(P<C0.05), and D group was the lowest one in 5
groups. As to 3 intervention group, the CAT ac-
tivity of B and C group were higher than that of A
group after the 2nd day of irradiation, and the
higher the intervention dose, the higher the CAT
activity after the 7th day of irradiation. In C group
CAT activity was significantly increased on the 7th
day compared with that on the 2nd day after irradi-
ation(Tab 1).

Tab I Effect of SI on hepatic CAT, GSH-Px, T-SOD activity and MDA content after irradiation

(n=8,rts)
Group CAT activity (NU/mg protein) GSH-Px activity (NU/mg protein) T-SOD activity (NU/mg protein) MDA content(nmol/m! protein)

After 2 d After 7 d Alter 2 d After 7d Alter 2 d Alter 7 d Alter 2 d Alter 7d

N 3.09%0.67 4.22+1.06 7.73%£1.26 13.91%1.76 48.51116.24 51.84+26.52 3.14+=1.01 2.10=%0. 81

D 2.59%0.46 3.46%1.39 7.63+).11 12.74£0.96 54.41+15.22 55.22+20.09 3.32£0.77 2.96+1.08
A 3.39+1.16 5.05F1.79~ 8.35+1.53 14.41+3.55 36.76+ 8.12A 49.01+17.56 4.24+1.29 2.28£0.66A

B 3.97£1.47* 5.15+1.19" 8.30+£1.30 15.30+2.39¢ 46. 11+ 13.67 44.67+14.75 3.71+0.62 1.84+0.86* L0

C 3.93%0.82* 5.68x£1.59* 24 7.59+0.58 13.91+1.68 53.65+21.41 43.69+%12.25 4.37£1.58 2.19+1.014

* P<C0. 05 vs group D; & P<C0.05, &4 P<0.01 ws aflter 2 d group; 4 P<C0. 05 vs group C and D

2.2 Effect of SI on hepatic GSH-Px activity after

irradiation As show in Tab 1, the GSH-Px activi-
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ty of A and B group were higher than that of other
groups, but there were no significant differences
(P>0.05) among each group on the 2nd day after
irradiation; on the 7th day after irradiation, the
(GSH-Px activity of B group was significantly high-
er than that of D group(P<{0. 05) while no signifi-
cant differences were observed between A, C, N
and B group.

2.3 Effect of SI on hepatic T-SOD activity after ir-
radiation Tab 1 shows that T-SOD activity of
each intervention group and N group were lower
than that of D groﬁp, but there were no significant
difference between them except A group on the 2nd
day after irradiation. T-SOD activity of D group
was still the highest one but no significant differ-
ence was cbserved among each group on the 7th
day after irradiation. As for the change trend of
each S] group of the 2nd and the 7th day after irra-
diation, A group increased, B group remained bal-
ance while C group decreased, but no significant
difference were observed among all groups.

2.4 Effect of SI on hepatic MDA content after ir-
radiation Tab | shows that hepatic MDA content
of both single irradiation group and each interven-
tion group increased compared with that of normal
group on the 2nd day aflter irradiation, though the
increase extent of A (35%), B (18%), and C
(39%) group were higher than that of D (5. 7%)
group, the difference was insignificant; on the 7th
day after irradiation, although hepatic MDA con-
tent of each group decreased, the extent was dil-
ferent. A and C group decreased significantly (P<C
0.05), B group also decreased significantly (P<C
0.01), whereas the change of D group was insig-
nificant, and the MDA content of B group was sig-
nificantly lower than that of D group (P<C0.05).
Furthermore, compared with N group, D group
increased by 41%., A and C group increased by
8.5% and 4. 2%, respectively, while B group was
lower. MDA content of B group was the lowest
one both on the 2nd day and 7th day after irradia-

tion compared with the other intervention groups.

3 DISCUSSION

Liver is one of the sensitive organs to irradia-
tion -}, The major complication of liver lesion re-
sulting from irradiation is hepatitis and fibrosis.
Previous study observed the change of antioxidant
enzyme in liver homogenate of mice after received
3, 6, 9 and 12 Gy dose of irradiation, the results
showed that with the increase of irradiation dose,
the activity of T-SOD, CAT, and GSH-Px de-
creased, while MDA content increased obviously.
In this process, the biomacromolecule was destruc-
ted, which lead to carcinomatous change or necro-
sis of hepatocyte, and the release of bioactive mat-
ter stimulated the hyperplasia of fibroblast.

In this report, we studied the radio-protective
effect of different dose of SI at different time after
irradiation against **Co-y-induced oxidative injury
on liver. The results showed that the effect of dif-
ferent dose of SI was different on hepatic antioxi-
dant enzyme activity and MDA content at different
time after irradiation. In conclusion, hepatic CAT
activity of SI group can be significantly increased
compared with single irradiation group at the early
and later stage after irradiation, while the change
of GSH-Px activity was different from that of CAT
activity. GSH-Px activity of medium dose of SI
group was significantly higher than that of single
irradiation group at later stage after irradiation. In
addition, MDA content of intervention group sig-
nificantly decreased at later stage after irradiation,
which indicate that SI enhanced the antioxidant a-
bility of mice received irradiation. Combining with
the change of GSH-Px activity in intervention
group especially medium one, our results are in a-
greement with those findings!® that increasing of
GSH-Px activity can efficiently prevent hepatocyte
from lipid peroxidation.

Recent study showed that SI could slightly in-
crease the activity of SOD of high fat group in

(e

blood and liver '), while our result showed that

the level of SOD activity of SI group was lower



