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[ Abstract] Objective To investigate the effect of liposaccharide (LPS) on hepatocyte damage
and find out effective hepatoprotectants by means of single cell gel electrophoresis. Methods  The
hepatocytes were isolated in the way of liver perfusion with collagenase. Transmission electron microscope
technique was used to observe the morphological change of hepatocyte. The biochemical changes were
analyzed by the DNA agarose gel electrophoresis. The SCGE was used to study hepatic damage and find out
effective hepatoprotectants. Results  The hepatocytes incubated with LPS exhibited the condensation of
nuclear chromatin and formed apoptotic bodies. The DNA fragment was demonstrated in biochemistry, but it
was inhibitory by Quinacrine. The rate of hepatic apoptosis and necrosis has a good conelationship with
LPS-treated time. Panax notoginseng saponins Rgl can inhibit both of them. The inhibited effect had no
difference with Quinacrine. Conclutions Panax notoginseng saponins Rgl can inhibit hepatic apoptosis
and necrosis remarkebly, It has a good protective effect on damage of rat hepatocytes.
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ARSI FH 3% Gt BT DNA S5 M F Uk | BP0 R 95 M v
VK (single cell gel electrophoresis assay, SCGE, X
R B FELUK ) R LPS T S50 48 400 5 09 e i, JF
P =L Rgl HUTF 40 M1 7 5948 F R AR AL
L by R BT AR A 1 AR T DR SRR BE PSR

1 ¥R5H*®

1.1 FEFEH

LPS K JRE§ IV .percoll 334 B sigma /A 7] ; triton
x-100 5 F Furka A7), =L BR Rel NEHEYHF
FBT= o
1.2 XY

Wistar KR, 32 R, /&% (200+12) g,
1.3 ZRFE
1.3.1 JFgfisrs5adk  BRIFEERALER LS
BABITAR, 2 BCRD #47, B Wistar KB, 32
RBEMA 0 4 4, B 8 R, BRRE A MR LB
KBNS F & B 35 HEBR iR 20 1) A 4 B 77 15 2R
>90% , iHA MR B, AR AR R 10° 4~/ml, F
EEX R4 LPS 41, LPS+Rgl £1.LPS+Quinacrine 41
S35 A 20 mmol/L PBS.3 mg/L LPS.3 mg/L LPS+
20 mmol/LRgl 3 mg/L LPS+5 pmol/L Quinaceine, T
FEMERIE 0.2.4.6.8.12 /M43 HIWcsE A48 A F
YL SRR T IERNE
1.3.2 BHBEENE FaARBKE, BLFLE
#,PBS B¥E=K,2% R BB EE,1 mo/L —H
MREH R EY, 1% MELREE, FMESI B
K, IREW ISR, A R aEME,
1.3.3 DNA FERYIREL 2 RICR™ IRBUE I7 T
YR DNA KB, 2K THRE, BT 20 pl B
#KH 4CHRTF, FIT DNA BEEHLIK,
1.3.4 SCGE ¥l ZRImPIFmeiskst, F
45°C,100 pl 1% IEHIF S BB T Ca> | Mg>
PBS BB BIEM Y Dakin B35 H_¥4ifb/EH
Frafe#fT BAR=R, REWH BEKFEK
WET 0.25 cm, 7ERR P 13K 2 vl Pk B 20 43
BhE 25 V,300 mA, L3k 20 434h, F 0.4 mol/L
Tris(pH 7.5) 8%k, MK 15 250,35 3 K, A5 AR
T KBRS, Fefa )T i A I 40 B B R AR
FER G BME T NE,
1.4 G

Seit k4R SPSS 17.0 it ¥k 43, SCGE 3
F F CM-2000B ¥ & AR RE . B

Ral

B ats TR, HEESHREUR T EZFTHERE,
FT-5IR 50 Y ik A 2R AL AR 3 43 T R Al pearson’s
KX, Rgl XK B4 sk e 5 R A
FESAARE ¢ B,

2 &R

2.1 FAMEEFEEL

KBFF4RAEMA LPS (4 ¥REE 3 mg/L) J5 3k
IR 2 /NBY ESTELGE T AR, B 1 T AR AT
Jraife ., RERESERETEER, BRI HHHR
REF AR, ZEEF T R—NB/MIRT/ME, B
2 R BLIEZETE BLUA T /0 Ak B JFF 40 B, 2 440 Mo o I ok
4, AR REAE K DARSHTT/AME,

~

- i
B2 LPS A3 2 /)5 R 4HBE IR it e B B ( x3500)
2.2 DNA BREFELIK
BH KBTI m AR ERE T 4 /M6t

JERBUIM DNA,7E 1. 5% BBUIRHE L3k ,35 V,
Bk 2 /NEF, 3K3E 1 5 marker, 3K3E 2 #13 H LPS
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2l VKiB 4 S LPS+Rgl 41 JKiE 5 & LPS+Quinacrine
2H,VKIE 6 S I RRZH  TKIE 2 F1 3 X B SR
BT, UL BT TR Ykl 4 FIJkIE 5
1) iy A A, T B T 4 e B ol | kG 6
X REZHTC L RS , A B PR T4 (LI 3)

1 2 3 4 5 6

B3 DNA B2 Lk

2.3 PN FRLEE M R TR AN

TEIEH G OLT , DNA XUE AL E A %L,
TETE A% /IMAS . FE A% /NMA T DNA Ry 8 B8R e 45
¥ nERAT 205 R0 M, A B R R AR B
DNA BT 5% B 0928 55T 1T Lo S B o 1)
BT SL3, OHi R , M IE A ( WL 4A) , WnRE
i DNA Wi gl s 7E % /M E Bl— 1> DNA 242,
DNA WL 5 | 8 SR e A 1%, Fe Uk B DNA B %d
[i] BEAR A, T2 SRR AR 1 5 AL ( ILIRT 4C) . 41 i 0
T DNA 7E 5t B4 3 LA i Br 54, 3k o Iy 24 AR 25 &)
BEOX R E s O T2 ER T EA
AR AT DA R T A B i, AR R R Uk,

IRHEAN A R 120 I 32 452, DNA B AL 24, % A% %
AR E (LI 4B) o R B R UK REHS
TE R 2R A T 4 A RN VR T 20 M b X A ok
FIT ARG B TR T IR AR ST, AR RS 357 1 40 g
FAREFRMAINA I H R FH 3% 0.2.4.6.8.12
INEFIEATHLK B 4 SR RLTK 2 ZINEE Y 45 2 A, X
WEZH ] TE % 40 ( DLIE 4A) T LPS 4H M T~ 40 ity
(WE4C) SRFEA AL ( WK 4B)

A TEF A0, B RSE4RIL, C T 40K
B4 AIHIEE R Lo

H % 1 7] WL SCGE 34 LPS 175 5 H- 20 At 4
TR ARTEASAE 6 /NI P 8 T 4 A A e, 8
/N R SR AE A0 B S RIBE I, 12 /N IR SR A0 i 5 4
KEZH

2 L =L Rgl B WA LPS fr sk
e I R I 7 N A = 05 2 K I 5 e |
Quinacrine JoHH B 25 57

Fz 1 JH SCGE &K LPS 15 S A A i 1- SRR A AR AL (n =8 345, % )

0 /N 2 /N 4 /Nt 6 /N 8 /N 12 /NBsf
JHT- 4N 0 7.2+2.6 13.2+3.4 16.7+5.1 19.5+4.6 22.2+5.4
WL A 5.9+1.1 10.2+2.4 14.5+3.6 30.2+4.4 42.2+6.4 45.2+7.4
VE AT A0 M5 Ab B A E] AR A r=0. 971, P<0. 01 ; SRFEZNE 15 &b F A 6] A AH &4 r=0. 941, P<0. 01,
2 Rgl X LPS i3 M FACER 3% 8 /N K B2 ML B3 3 A9 A E F (n=8, ws)
4 P4 (% ) IRTEAAE (% )
TEH X RRZH 2.2:0.4 6.1=1.2
LPS 24 20.3%5.2° 42.5+6.3"
LPS+Rgl 21 11.4+3.1° 13.4+3.8"
LPS+Quinacrine £ 13.5+4.3" 14.9+4.1°
FE . SIER X BAHANMAR L P <0.01; 5 LPS #HAH X" P<0. 01,
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BAAKFEER LPS SR ZHMBE N ENH
U EZBMOE RN RSN ERS
BHABITEY. =LteRAARK LEL. 5
FEIER , (B0 St B 40 M 5 45 9 1 FE DL 5 R I
#®%, EXLEP,H LPS(3 mg/L) b HRAIEFH
JF4RH 2 /e, B T D S A0 ) ) T 4 LA R
h, DNA R Bk th X AHE W R B E, B
SCGE #:3 R 38 LPS(3 mg/L) b3 2 /INeit FFF 40 Bfg B
AAEIFATHEHE 7.2% +2.6% , 3K 3640 R
10. 2% 2. 4% ,$#7 LPS 558 i ¥ 8 3 00 1 IR B ™
EHRE, XEH LPS U EERSFARATS
W3, LPS 51K MR Ew e HEEEL, 24
RS, 250 A SCGE kUt — 28
WARALPSSIEMFARAT-SHARRABER
A AIHERE L,

SCGE M| Z B3k, R—FEEB R LA
Jfe DNA 4GB kAR >, {H SCGE % ILRi
FHRABRBGHFRRMRIE, BT SCGE BB IER 4
Ji2 . 97 T 40 Bl A SR 5T 40 B s b X 43 7, T L R
HE . ERE MEER, B PRA AR AR
Z%,SCGE i B #t B9 1995 4F Vermas B YK ff FH i
Annexinv/pl ¥ %€ B 437 98 T 40 i 5 3R FE 40 B B 7R
TEZHREE, HUGHTFHFREFNHR, A
SCGE i JRR3E 5= FF 404, B 3 mg/L LPS 2 /M
R LAVRER B B B A4 A4 B A = 5 3R 5T, X He B
SR LPS 10 mg/L 4 /Mt R - A5 3R5E
HRBBRNES, 1 BRES /PMFZAFET 4
Js 5 SR TR 40 B B4 38 1 45 4k BR B () A BA B A A G
B 12 /A T 40 RS S B T B, T 3K 5E 40 B 2N
%8 BT RE LT, TF 12 M S KRB, A%
#7 LPS % F i FFRE 3 & B — M FF 4 i i =3
WRAE R, X—7 AT 882 40 M FE v B R
WARKE, KEE T A TRAR T S5HERH
JFET R ARER, BEFERNREL LK,
ENZAREE T LRI R, B2 EHBE
FRREAR. KO FYRMMERUK B bENE
B, B—HER—-MESEE, WA LR R
HF LPS, i T8 ] i A [ T -3 BO% 4 = i A A

Rgl

Mrex,

Z<¥EkH A SCGE #:3%HA LPS & S A0 il &
WHREUNETERE, A I RA BN RIAIT
MODS KA YR A BEH* TR E K
Quinacrine FJ LAkl FF4 % , B35 B2 B Quinacrine Y
YEFIA MRS L 1 BN e, B TE A RTT
ARG, A FE R RBREY, £E
HhEE 18 MODS FR 04 B, EAA RIT B RS
B A st A SRS R B (L
) SCGE M &1k, HRRABREHR B
S FEEEAN=L2REK Rgl X RPEFR
EAVIBMHEEH, BEBMHFARATS5K
3C,ZEWRIT SR F Quinacrine AT F LK
Rk, Bs N ) Z TR,

B2, A%k R SCGE ¥ 2 8F 5 I 41 i it
FHFTHYIEN RIF T, FAXEEE KA LPS
V5T 00 I 40 B R 3 R — 1 DA 40 i ) - B 3R 3T Y
AR, HEL =L BRK Rgl HFARBREFNA RN
B30, 4L T X+ MODS BikiR, i MODS BIRYT
REEFH BB
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