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Effects of paraquat on proliferation and viscoelasticity of human
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Abstract; Objective To study effects of paraquat on proliferation and viscoelasticity of human embryonic lung fi-
broblasts (MRC-5) , and to discuss mechanism of MRC-5 damage at initial stage and pulmonary fibrosis later af-
ter paraquat intoxication. Methods MRC-5 cells were treated by culture medium with different concentration of
paraquat (50, 100, 200 mg/L, respectively) for 12 hours, when the paraquat culture medium was replaced by
normal culture medium. At 48th hours, MRC-5 cells were collected, examined and analyzed by flow cytometry for
indicating the proliferation, and micropipette aspiration technique was used to investigate viscoelasticity of the
cells. Results After treated by paraquat with different concentration, proliferation index ( Pl) of MRC-5 cells
were significantly reduced, as compared with the control group ( P <0.05) , and Pl was reduced with the increase
of paraquat concentration; viscoelastic parameters of MRC-5 cells were significantly decreased as compared with
the normal cells ( P <0.05) ; viscoelastic parameters of MRC-5 cells in 100 mg/L group and 200 mg/L group were
smaller than those in 50 mg/L group (P <0.05), and there was no significant difference between 100 mg/L group
and 200 mg/L group (P >0.05). Conclusions MRC-5 cells were damaged at initial stage of paraquat intoxica-
tion, with Pl and viscoelastic parameters reducing. Decompensated repair after paraquat intoxication is an impor-
tant reason leading to pulmonary fibrosis, which provides a new thought in clinical treatment.
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Fig.1 Morphology figures of MRC-5 cells before and after pa-

raquat treatment (a) Normal MRC-5 cells, (b) MRC-5 cells

treated by 50 mg/L paraquat, (¢c) MRC-5 cells treated by 100 mg/L

paraquat, (d) MRC-5 cells treated by 200 mg/L paraquat
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Fig.2 Comparison of proliferation index for each group
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Tab.1 Viscoelastic parameters of MRC-5 cells for each group

G172 S R VR 2 S WA &2 ST W R O 2
(EENONIES 2ok y ] 2 4 e ot B oy IV R
PRI AR BB E SR By (B, Ml fEL (L3R

1),
131
1f
g 9
=
= 7r
K
< 3r
= T IR
i —o— 50 mg/L H HEASALEEAL
1k —— 100 mg/L B B AR FRA
L —= 200 mg/L I FLAEALFRA
0 20 40 60 80
EIS

3 343 Pa S1/E TARAIR N K BE R AT B =44 i 2%
Fig.3 Time-aspirated length curve under constant negative pres-

sure of 343 Pa

Lot it E T, 2k T RORG Ab B4 4 MRC-5
20 B A 8 M A5 I S 80 B B /N IE R 4 MRC-5
YL (P <0.05) , A2t A HAG AL 5 MRC-5 4fi iy
W 2R AR, AR R T B R AR .
100 5, 200 mg/L F # A5 ALBEL MRC-5 41 Jid ) 2 5
PEZL/NTF 50 meg/L F EARANFRL (P <0.05) , T 100
5 200 mg/L 14 HAG Ak 38 4H 2 6] 40 i A 5 344 G B
B2 (P>0.05),

3 iFig

T A R RE SO £ 2 A I PR DL B PR
4tk D katErhaE)s 2 AL ETE AL [ 5
Hili F2 EEIRAE TS , 5 3B Lt ot il 7 e 25 Dby A
AR RS0 , S8 AE A 5 Hh R 12 il D il L2 24
290 6 0 I8 D T A 004 A M 96 BE 3 JRE i )R (i
M R ANSCRUE) AT PSR, AT 1

4 51 n Wk I, By /kPa Tt B, /kPa FMFHTE p/kPa - s

1EHH 36 0.9218 0. 1227 0.4677 £0. 1024 3.3748 +0.7243
50 mg/L 4 28 0.5905 £0.1348 " 0.3209 £0.1079 " 2.5739 £0.6163 "
100 mg/L 4 30 0.3815 £0.1122"* 0.2574 £0.1177 " 1.6239 +0.6185 **
200 mg/L 4 29 0.3579 0. 1383 "* 0.2429 £0.1058 ** 1.5739 +0.6803 **

P <0.05, 5IE# 4 ;P <0.05,100 5% 200 mg/L 25 50 mg/L 4[4



ok, . BRI A BR R A 4T 4k 40 B 1 TR K RS 1 R I

XIE Yong-peng, et al. Effects of paraquat on proliferation and viscoelasticity of human embryonic lung fibroblasts 163

S SN T A il 2T AR o AT AL SR A
AR T SOV I R o BT T ) PR 9 A R R
fifi 2 E R T 2 RS A0S R A A i ) o
A4l SEAEAE S Wi, W T B A b
B EF AEAL AR 7 B T

AR SC AT SEAIF S T B A 2 4 S il
LR AR SE I, & IR A SR A T A
R TR FH S U RZT 2 20 A4 5 R B )
M B RAIG , I 5B 0 BT S 4R MU BB T 5 7R TE AR
Il £ A A F 3 A e il BT 2 A 2 S e 4
s T Ak A 2 F B A HE RS S BT AR i AL
R & AR AR B . DRI, 7 v A 0 9
1 il LT A0 0 1 34 B T R — A A5 i 2T
bkt B A . 20 2 T 45 M B 20 B SR ) A 2
SO AR A A e e rp R, T
RGO FE VR P S | R 40 i ) T8 A 2540 & A= A8 4k, 4
L B B A SRR AR 25 5 R A AR | A it
I ZT- 24 290 0 1% 4 3 T 45 4 B 200 B R IR 54 A
M TER R E RARME I Z )5, aiiE B & T &
S, I MI AN BE I, B R i 21 4, S5 2 5 B
Ak

it S — AN WA T I 5B B T B R R I
12 515 | R A IS A T (e il o 2T 24 A4 L Ak T — 4> 3
ENINPIEZE7S: 1 AN B 231 1b g = A e et oS pi
B KA PR T2k R, 76 BT AR i i A
TR T e A BRI EH . S 4h, — L4 A
(4N TGF-B) LA FL g2 (4 MMPs) | 58 SRk L
BRI A g i FE L AR SO MG R
90393 i ST 4 200 B Y 5 S A ) ) 2 e s i A T
WIALARGE A KA HAl a5 5 BUM £ 4 i 3 72
H s BT 24k 20 86 5 i B 2T A 4 A 4 2 e
AR A (AN 20 A B B0 2H B S S5 4 1 AR AL 5 ) 5 i i
DR 22 [] R IR 6 2R, LA B T 7 0 i e i 47 A A
St B R AV FH 25 T A — 259, AT RLGET Y
6V PRl 27 AL 0 A LT, Ry T3 30 BT
1RYT T B E Al

S Lk

(1]

[2]

[5]

[6]

[8]

[10]

[11]

WRAERL, THIE, TR, . SC00 PR O IR DU A 2T 4 40
MRESAERTE[J]. BERIAEY I, 2007, 22(1) : 26-29.
Chen WY, Wang CY, Zhang QY, et al. Viscoelastic prop-
erties of scleral fibroblasts in experimental myopia [J]. J
Med Biomech, 2007, 22(1) ; 26-29.

HWEEE, EMOE, BR4ER, . FIRE LB ARG T R R
VEARIR S LT Ae A0 i A= 4 g 2 e B [ J ] BB
22010, 25(3) : 190-194.

Tian HX, Wang CY, Chen WY, et al. Biomechanical prop-
erties of fibroblasts after posterior scleral reinforcement
treatment for rabbit experimental myopia [J]. J Med Bio-
mech, 2010, 25(3) : 190-194.

Zhang QY, Wang XH, Wei XC, et al. Characterization of
viscoelastic properties of normal and osteoarthritic chondro-
cytes in experimental rabbit model [ J]. Osteoarthritis Car-
tilage, 2008, 16(7) : 837-840.

Yamashita M, Yamashita M, Ando Y. A long-term follow-
up of lung function in survivors of paraquat poisoning [J].
Hum Exp Toxicol, 2000, 19(2) : 99-103.

Onyon LJ, Volans GN. The epidemiology and prevention
of paraquat poisoning. [J]. Hum Toxicol, 1987, 6(1) ; 19-
29.

L, R, AEABUNS gL st J]. 1R
P BA: 5 R &gz, 2006, 24(4) . 180-182.

Ingber DE. Cellular tensegrity |. Cell structure and hierar-
chical systems biology [J]. J Cell Sci, 2003, 116 (Pt7) .
1157-1173.

Stamenovi¢ D. Effects of cytoskeletal prestress on cell
rheological behavior [ J]. Acta Biomaterialia, 2005, 1(3):
255-262.

EEWE, BRAES, WK OT. 1RO PR R 2T 4k 20 B 3% 5
WHPEL CTGF Rikmgm [J]. EHAY J15%, 2010, 25
(3): 186-189.

Wang GH, Chen WY, Xie YF. Effects of mechanical stimu-
lation on proliferation activity and CTGF expression of scle-
ra fibroblasts [ J]. J Med Biomech, 2010, 25(3) : 186-189.
Wang GH, Xie YP, Shi D, et al. The effects of mechanical
stimulation on proliferation and CTGF expression of human
lung fibroblast [ C]// Proceedings of the 4th International
Conference on Biomedical Engineering and Informatics.
Shanghai, China; [s.n. ], 2011 1554-1557.

PRigIge, BelE 2%, et ded kom bl pr s b e [ ], By s
B 24k, 2004, 20(4) : 386-388.



