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Effect of pretreatment with ginkgo biloba extract on declined mitochondrial membrane

potential caused by TCE in human keratinocyte
ZHU Qi-xingg, MA Tai SHEN Tong YU Yun YE Liang ping
(Toxicology Center, Schod of Public Health, Anhui Medical University,  Hefei 230032, China)

Abstract: Objective To observe the change of mitochondiial membrane potential (MMP) in human keratinocytes after exposing to
tichlowethylene (TCE) and the effect of ginkgo biloba extract (GBE) pretreatment on it, thereby obtaining some basic data for prevention
of &kin damage caused by tichlowethylene. Method Different groups of cultured human primary keratinocytes were treated with different
concentrations of TCE respectively for 8 hours as exposed groups some other goups of cultured human primary keratinocytes were given
different concentrations of ginkgo biloba extract pre-incubation for 2 hours before exposure to TCE as the pretreatment groups. Double-
staining with Rhodamine 123 (Rh123) and propidium iodide (PI) was used for cell stain, and MMP was detected by flow cytometry. Result
The results showed that the fluorescence intensity of Rh123 in contwl group was 18 734-0. 45, while in 2 0 mmol/ L TCE exposed group
was & 2040 66(P< 0. 01), the proportion of living cell (duster A) and early apoptotic cell (cluster B) were (77 102 08) % and
(12 33+1.39)% in control group, but they were(11. 900 56) % and (65 337 1. 45) % respectively in 2 0 mmol/ L. TCE exposed
group( P<_ 0. 01D, while 10 mg/ L. GBE pretreatment might maintain the fluorescence intensity of Rh123 at 13, 80 +-0. 92 Csignificantly dif-
fered from that of 2 0 mmol/ L TCE exposed group P<< 0. 01), the proportions of cluster A and cluster B were (40 902 10) % and
(32 10 1. 25 % respectively(alo significantly differed from that of 2 0 mmol/ L. TCE group P<< 0. 01), 100 mg/ L of GBE showed a
fully protect effect on the decline of MMP caused by TCE, the three indices mentioned above were 18 5740, 57, (76 5742 67)% and
(1L 631 07) %, respectively (neary equal to control group). Conclusion Trichlorcethylene can dose dependently induce the decline of
MMP in human keratinocytes, make keratinocytes enter apoptoss; and this change can be well prevented by pre-treating with GBE, suggest
ing that GBE may be used as an effective potective agent for the skin damage caused by tiichloroethy lene.

Key words: Ginkgo biloba extract (GBE); Trichloroethylene (TCE); Keratinocyte; Mitochondrial membrane potential (MMP)

. 2006—09—18 (mitochondrial membrane potential,
( No. 30471469 MMP)

b

No. 30671787)

(1958—), . s . h h



2007 4 20 2

Chinese J Ind Med April 2002 Vol. 20 No. 2 713 -

(trichloroethylene, TCE)

) , (keratinocyte,
KO
2, (ginkgo biloba extract, GBE)
159 : TCE
GBE s TCE
1
1.1
(99.5% AR Alfa Aesar ),
( 24% 6%
) , . DMEM.
Defined Keratinocyte-SFM (KC
) Invitrogen ; (FBS)
. 24
(Corning ), 123 (Rh123) (Sigma
), DNA-Prep™ Stain ( ) Beckman
Coulte ), ( ),
EPICS ( Beckman Coulter ).
1.2
D,
Hanks 3 , 1 anX 0. 5
an . 0.25% 4°C 10 h
, 0.25% 37°C 10 min,
. N KC, DMEM (
10%FBS)  37°C.5%C02 ,
KC
1.3
90%4
, 5X 107/ ml 6
. , TCE (0. 0. 125.
0.5 2. 0mmol/L) 8 h;
(0. 10. 50.
100. 150 mg/ L) 2 h, 2.0
mmol/L.~ TCE 8 h, 3
14
8 h , , PBS
. 1 ml 2%g/ml  Rh123
37°C 30 min, 800 r/min 5 min .
PBS 2, 500 ™1 PD
(DNA-Prep™ Stain), 30 min

s 488 mm. Rh123 Pl
4 . A: Rhl23 /PI
; B: Rh123 /PI

’ H

C: Rh123 /PI ; D: Rh123 /PI

Rh123 » A B

15
SPS11.5

( t , ISD-t¢ ).

21 TCE KC
1 , 00125, 005 20 mmol/LL  TCE
KC (Rh123
, P<0 0D, ,
Rh123 , -
) A
(P001), B C
(P<0.01). A B
) TCE
A ) B ) ( la~e).
22 KC

1 , KC GBE 2 h
2.0 mmol/ L. TCE 8h s 10 mg/
Rh123 2.0
(P<0.01), If~g A
(P<0.01), B C
(P<<0.0D); ,
s A ( ) B ( )
¢ 1f~1i) 100 150 mg/ L
GBE Rh 123 .A B
2.0 mmol/ L. TCE
0.01),
TCE

L GBE
mmol/ L. TCE

(P<
(P>0.05),

-

JAN\/7% AN ATP

Ay



° 74 ¢ 007 4 20 2 Chinese J Tnd Med  April 2007, Vol. 20 No. 2
2 g $ g | 8
Pl = o™ D I ) o™ @ < ™3 o
2. N S 3 S =23 = S 7 o 2 3 o
o ] g o & o] g o} g o] ‘
R to z B g o il = g has
i i 1086 S T Y 1T aee 1 1980 A 1Y T
RhizZ3 Rh123 Rhi23 Rh123 Rhi1i23
a: b. GBE c d: 2 e 3
o3 3 - E
& 83 <t St
™ po -3 = o ~ i =
g 3 8§ 8 j S & g 3 8
= pod = b e ] = =] b
@ 3 @ 3 [ o 3 ] o 3
N 3 & £ g S 2B 3
- ot - © A -
LARALL LA L Trrnm évevna RLALA LU e R e 1'1"; él’ae TII T TN T Hl";' égﬂa ) TTIRN T TN T rnm
Rh123 Rh123 Rh123 Rh123
f. 1 @ 2 h: 3 i 4
1 TCE GBE KC (Rh123 PI )
1 TCE GBE KC (xEs n=3)
GBE TCE (679)
Rh123
(mg/ L) (mmol/ L) A B C D
0 0 18 73£0. 45 77.10£2. 08 12.33£1.39 6 10+2 03 4 4+2 12
GBE 150 0 18 67£0. 71 77.53+1. 88 12. 400, 80 6 27+0. 80 3 80+0.36
1 0 0.125 16 230,45 57.5740.65 " 25.63+£1.20 " 933+0.78 1471+1.17
2 0 0.5 12 10£0.46 " " 300104154 " 42 474+1.147" 16 17£1.11 7" 11 2741.33
3 0 2.0 8 20+0.66 "~ 11.90+0.56 *~ 65.33£1.45°" 1270£1.87 "7 10 07£1.47
1 10 2.0 13 800,92 **F% 409042 10" *7 7 32.10£1.25°°FF 1583£150° 777 1L 17£107
2 50 2.0 16 73£0.55 " F%  65.00+1.68 *7 7 17.83£2.11 "% % 960+0.56 " "7%  157%£1.01
3100 2.0 18 57+£0.57 %7 76.57+2. 6777 11.63£1.07 %7 543+0 4277 637+2 15
4 150 2.0 18 57£1.03%% 78.4342.29 %% 1230+£1.25%% 323+E111%% 4 MB3+1.17
, * *p Q0L 3 , #Epl001
. 123 , 8
, GBE .
, Rh123 . GBE
s Rh123 . GBE
[6] [4
o ’ ’ b
s PI . (10 M Sastre 14
Rh123  PI .
. DNA .
, TCE KC s , GBE [312
. ) , C
TCE , . 3l GBE
. TCE . GBE KC
KC 1 TCE GBE KC
s » 10 mg/ L GBE TCE
. AWy ATP . 100
. Cath (7, . mg/L GBE
AWy C . . GBE TCE

21994-2017 ERREA cademic Journal Eléctronic e&%ﬁshing House. Allrights reserved. http://www.cnki’net



2007 4 20 2

Chinese J Ind Med Apnil 2007

Vol. 20 No. 2 75 ¢

(1

Pedersen P L. Mibchondrial events in the life and death of animal cells; a
1999, 31 (4). 291-304
et al. Protective effects of ginkgo hiloba leaf

J Bioenerg Biomembs

TuDY,

brief overview [ J] .
Zhu Q X; Shen T,
extracts on trichlorethylene-induced human keratinocyte cytooxicity and

apoptosis [J]. Skin Phamacol Physiol, 2005, 18 (4). 160-169.

[7

Brookes P'S; Yoon Y, Robotham J L. ATP, and
ROS: a mitochondrial love-hate triangle [ J] . Am J Physiol Cell Physiol,
2004 287 (4). C817-&3.

Desagher S, Martinou J. Mitochondria as the central control point of apop-
tosis [ J] . Trends Cell Bio 2000, 10 (9. 369-377.

Janssens D, Michiels C; Delaive E, et al. Protection of hypoxia-induced

ATP decrease in endothelial cells by ginkgo biloba extract and bibbalide

et al. Calcium,

[3] Eckert A, Keil U, KressmannS, etal. Effects of EGb761 ginkgo biloba [ Biochem Phamacol, 1995, 30 (7): P99,
extract on mitochondsial function and oxidative sress [ J] . Phamacpsy- [10] Janssens D, Delaive E, Remacle J, et al. Protection by bibhalide of
chiatrys 2003, 36 (Suppl D: S15523 the ischaemia-induced alterations of the mitochondrial respiratory activity
[4] Sasre ], Millan A, Garcia de la Asuncion J, et al. A ginkgo biloba ex- (. Fundam Clin Phamacol 2000, 14 (3): 193201
tract (EGb 761) prevents mitochondrial aging by protecting against oxida- (1] Tendi EA. Bosetii F. Dagupta$ F. - etal. Ginkgo hibba extracts FGb
. . [1]. Free Radic Biol Med 1998, 24 (2); 298-304 761 and bibhalide increase NADH dehydrogenase mRNA level and mito-
ive stress . Free Radic Biol Me : -304.
(5] Smith J V. Burdick A J. Golik P. etal. Anti-apoplotic propetties of chondrial respiratory control ratio in PC12 cells [ J] . Neurochem Res
ginkgo hiloba extract EGb 761 in differentiated PC12 cells [ J] . Cell Mol 2002 27 (4 319-323.
Biol (Noisy-le-giand). 2002 48 (6); 99-707 [12] Eckert A, Keil U, Scherping I. Stabilization of mitochondrial membrane
[6] John LV, Walsh ML, Chen L B. Localization of miochondria in living cells potential by ginkgo bibba extract EGb 761 [ J] . Am N Y Acad Sci.
with rhodamine [J] . Proc Natl Acad Sci, 1980 77 (2): 909%4. 2005 1036, 474-485.
20 mg qd, ;
A case of acute trichloroisocyanuric acid poisoning (IPAP 12 em HO, EPAP 4 em H,0)
a3 A, E R ; 0 5¢ 34d
(1. s 114014 ’ ' ’ ’ B
2 100076: 3 , PCO241 mm Hg PO»87 mm Hg, SO, O 96
. s ;3.
: 100020) ’ ;
. 15d N . N .
’ ' . . L .
N s N .
A b °
’ 2
Dy 700 ~ 800 mg/ kg . ) 39
! ° "6% ’ ’
1 cr. HCL ‘
9 b 55 b ’ ’ ,
2006 3 23 , 2 kg
~ ’ ’ ’
50 L s .
, 30 min . . N , , 2-34 .
. . . , o > 50 L s
C. s . 7h , 4%,
. : R32 /min, BP (0 065% ~ 0. 26%),
128/ 83 mm Hg, , , , ,
# . P86 /min .
b
. WBC 14 3X 107 L; pH 7.33
PCO,42 mm Hg PO 55 mm Hg SO, O 82
~ ~ ’
’ ’ s 15d .
2006-08—28; : 2006— 1120 s D .



