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[#BZE] BBy #HiT=-1'2# (panax notoginseng saponins,PnS) Rgl .PnS Rbl T |, fF£F 44k
REEALAR DNA =R iR (adenine triphosphate , ATP) i} 6 V.5 ATP [ 8 7 HE A HE PN RSN ATP
T, Ak 96 K Wistar JER /WX IRAL DU S ALk ( carbon tetrachloride , CCl, ) FF£T 4E 4k K R
HEAIL] PnS Rgl 41 .PnS Rbl 4145 24 L, BRXSAR41I40, HAy 3 A 5% CCl, Mt 5 ml/kg ¥ H
TIVERTEFAEAL R BUSRL . PnS Rl ZH7E453K CCL, ¥ [R] A 13 45 PnSRgl (5 mg/kg) o PnS Rbl
HAEBR CCL, WE B R B BEETEST Rb1 (5 me/kg) o FHAE W) & OGTA TN A2 4% 2H K BRLSE 9oy i K S 40 A 4
2 4.6 AR LRIy ATP 5 85 Hhid, $RBUTF AN SRR B RNA 30 5% 580 B AN S22 R
( complementary DNA ,cDNA) , FJE K H 4 U 7, 8 3 GenBank 528k {& DNA & 50 %4 347 0 %%,
35 PnS Rgl .PnS Rbl -7 6 JE G £ k& DNA (1) ATP i 6 73L& 7904-8584 [X 3 Fil ATP i 8 i 3%
T743-7946 [KIRFEF BRI . ER (1) 5% AL H, BRI 2 K R ki1k DNA ATP i 6 3%
7904-8584 [XIHA 3 AbzeAs . (8294G \T8505G .G8584 A, JH Fisher My W% R Y4347, S48 BN B 2%
PR L (P<0.01), PnS Rgl 41 .PnS Rbl 41 5 %f 41 AH L AR BE A B W E (P >0.05),
(2) 5XF IBZHAHEG , ATP B 8 W3k 7743-7946 XA 2 4b 2875 . A779Tnon \ T7863C, H Fisher 7§ LIk
FEATHT, ARG B E MR (P <0.01) , PnS Rgl \Rb1 £ 55 %f MEZ A bb 28 AR BE NS A B 44
BY(P>0.05), (3) FA b KRERAR ATP & &5 CCl, &b 3B i) 09 A8 5 M 4357,
pearson’s fnr = —0.935, RHAFHIC, (4) 4R KRR P) ATP 525 ATP fiff 6 WAERAS Y
FHICHESTHT , ] pearson’s K555 r= —0. 943, B HUAHIE; AT T 44k R BREORLR P ATP 5 & 5 ATP fiff 8
W FERAF A AASPE ST, i pearson’s K3 r= —0.961, 2 MK, 4518 PnS Rgl \Rbl ] D) {2 H il
QR ATP Bt NI, T LU 25 P Zoki iR DNA ATP [iff 6 W72 ATP fiff 8 7 5E58 48, AT #E Wy PnS
Rgl \Rbl Al g i/ 2kifAk DNA ATP i 6 8 I FE AR T P il e fd ATP & & T B, T E 28 T 47
el B KR
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[ Abstract] Objective To explore the changes of the mitochondrial DNA (mt DNA) adenine
triphospholibase ( ATPase )6 gene , ATPase 8 gene mutation under the intervention of panax notoginseng
saponins( PnS) Rgl, PnS Rbl for hepatic fibrosis rats which may have theoretical sense in the prevention
and cure hepatic fibrosis. Methods 96 Wistar rats divided into contrast group, carbon tetrachloride

(CCl,) group, liver fibrosis rats model group, PnS Rgl group and PnS Rblgroup, with 24 rats in each
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group. Except contrast group, other three groups were reproduced by repeated injection 5% CCl, solution in
rats into liver fibrosis rats model. PnS Rgl group were also injected 5 ml/kg, PnS Rbl group were injected
5 ml/kg, and at the same time given 5% CCl, solution. Extract RNA of hepatic mitochondrial and reverse
transcription complementary DNA ( ¢DNA). Gene-recommended and sequencing have been researched.
Then further study the PnS Rgl group, PnS Rbl group ATPase 6 gene 7904-8584 region and ATPase 8
gene 7743-7946 region gene mutation after 6 weeks. Biological fluorescent method detect ATP content. Re-
sults (1) Compare with the contrast group, gene analysis of mtDNA ATPase 6 in hepatic fibrosis of model
group rats showed that there were three mutation sites:; C8294G, T8505G, C8584A. Using Fisher’s exact
test to analyze, mutations have increased significantly( P <0.01). Compare with the contrast group, PnS
Rgl group .PnS Rbl group mutation increasing does not have marked sense (P >0.05). (2) Compare
with the contrast group , the gene analysis of mtDNA ATPase 8 were two mutation sites: A7797non,
T7863C. Using Fisher’s exact test to analyze, mutations have increased significantly( P <0.01). (3) Liv-
er fibrosis rats mitochondrial DNA ATP of each group with CCl, manage time correlation analysis, undergo-
ing pearson’s test r = —0. 935 negative correlation. (4) Liver fibrosis rats mitochondrial DNA ATP of each
group with ATPase6 gene mutation has correlation analysis, undergoing pearson’s test r = —0. 943 negative
correlation. Liver fibrosis rats mitochondrial DNA ATP of each group with ATPase8 gene mutation has cor-
relation analysis, undergoing pearson’s test r = —0. 961 negative correlation. Conclusion The mutation of
mtDNA ATPase 6 gene and ATPase 8 gene may be responsible for hepatic fibrosis development. PnS Rgl,
PnS Rbl were protective function remarkably for the mitochondrial of hepatic fibrosis rats through inhibition
of mtDNA ATPase 6 gene, ATPase 8 gene mutation rate. Therefore delay hepatic fibrosis development.
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BB LT e R B ATP il 6 V5L ATP g 8 7 5L
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il 75 2053 B ( Percoll ) ¥ - Sigma 24 7], 5l
Y eh R AR N W B . B A A I
W EE (AMV ) 300 5% SR g A% W A% IR i3 ( RNase ) 4171
]\ Taq DNA 450 . PUCm-T Jokz \Pstl Py ]I A
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R EYHEARARR AR . ATP {5 &4 T Beckman
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[ it 62 Ji 7 5 Rgl 5 mg/kgo PnS Rb1 417E 45 i
CCl, # 18 [F] I e 25 Rb1 S me/kg,

Y LA SRR R S B LA 5 % R R TIK
L4 FRACRAE S
L4 1 Zopifk ATP S EUUE RN A4 T 558
B SEB TG 2 4.6 Jil J5 BRI S ARS8 6 UK, X
BT, AR ZORL A, T A= W) R 066 D s 4% 21
KR SE AT M S TF 4 2.4 .6 JE I 2R i N ATP
B IF LR
1.4.2 ORIk DNA RS2 SE R sE el iy [ i
HEAT ISR A RNA 19 53 25 S I, 10 4% 5%y eD-
NA HIFZhifAk DNA ATP i 6 7. JE ATP fiff 8 W75
B P2 ARG o 2 BE SR A 4 B B 400 i £k
Kifk DNA #E4T PCR Fp 54 3G ATP i 6 JL[H 4 H
5 PUCm-T JERi B4, # A E. coli JM109 ( X 7 #F
W) (Pstl BV AL A B AR ) 2w
B H gt BB EA 1], 5 Rattus norvegicus (wistar
KB B A BB o K B 1 DNA
ATP fiff 6 W 3 7904-8584 [X i F1 ATP fiff 8 WV Jt
7743-7946 DX Sk [N e 41 A6 I 25 R 42 4%, il i gene
Bank 540ki{k DNA 0 H1F 8 47 LA, B 58 4ok
& DNA ATP fif§ 6 7.J& (ATP [iff 8 7 HEEELPR 1 ek AE
1.4.3 il ZkifA DNA ATP [ 5Ll mRNA 35

S M SCERERE 2 RNA 30655 5% ¢DNA | PCR 4
SR E T 1 2% BUISBEEEIRC L 50 V.30
SreP AT LIRS KR LR /& DNA ATP 3L R mR-
NA ik,

ATP i 6 JEIE 9219 %95 -AAACGAATAAC-
CCTTGAGAATC-3’ [1A (bp7879)],5° -TGGTGGGT-
CATTATGTGTTATC-3" [ 1B ( bp8594C) ], 4" 44 }- Bs
% 715bp. ATP i 8 S5 ¥ % 5 -ACAATGA-
CATGCCACAAC-3 ’, 5 *-GGGAACATAATAATGGT-
CAC-3” , P4 By 248bp . B-actin FEFA51Y)R -
5’ -AAATCGTCGGTGACATCAAA-3’ (B1),5’ -ATCG-
TACTCGTGCTTGCTGA-3’ (B2) ., §'H4 B A 270bp,,
L5 SiiteEor

GEiTH Ty SPSS 17. 0 Gt b da ., RAZHRY
FLAEHH R x C YR Fisher B PIMEZ0E . 4kiik
ATP 5 5 5 CCly Lb P ] i AH G 1 23 B ] pear-
son FH PRGBS ( pearson’s 7 test) , LKA ATP &
5 ATP [iff 6,8 V5L AR i AH M43 ] pearson
FASCHER S0 o B FORHT 80 + 22 (w 25) R
N N1 EeON € X T 9 = Y
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2.1 FEHJF YR ZE

6 JEA K ERZ R ik DNA 7904-8584 [X 15 ATP [if 6
TP HA 3 Ah 5875 . C8294G, T8505G , G8584A , 6 H KK
18 N ATREZE AR AL BRI K R ARI{AR DNA ATP fifg
6 MVFE 7743-7946 X I FE N K HERAZ R Ry 88. 8% ,PnS
Rel 20 KRR E RS # K 27. 8% ,PnS Rbl 40 K&
HRARARNY 33.3% o, L HNIKFR I Fisher fifi UIHEAE T4
KK, 22 A Gt 2 X, P <0.05, KR 4Rk
DNA ATP [} 6 VIR P AR IS5 R L3R 1,

F 1 BAHARELRA DNA 7904-8584 [X 4 ATP fiff 6 IV 5t
FER GBI (A ,n=6)

C8294G

T8505G G8584A

4153 RGARR
(130 CAA—GAA) (200 GTA—GGA) (226 Ala—Thr)
XHRZH 0 0 0 0%
FRIZH 6 5 5 88. 8%
PnS Rgl 21 2 1 2 27.8%
PnS Rbl 21 2 2 2 33.3%

6 JEA K BEBIR DNA 7743-7946 [X 5 ATP fiff 8
TWHA 2 42745 . A7797 non (e 2845) , T7863C, 6
HOREIE 12 AT REZR AR Ak , AU 2H K BRERiAAR DNA
ATP [if§ 8 V5L 7743-7946 [X 33 [F 28745 % 91. 6% |
PnS Rgl 41Kk Bl A2 58745 %k 25. 0% , PnS Rbl 41K
SR8 %0N 33.3% o ZHVHRFRNY Fisher i VAR
R, Z A G, P <0.05, K REpA
DNA ATP fifj 8 V.5 R )3 51 &6l U2 2, PnS Rgl
41 .PnS Rb1 £ 5%F FEAUA HL 2 AR %A 8 Pk
,P>0.05,

T2 BEAKBRLRIAR DNA 7743-7946 XI5 ATP fifi 8 W3k
FEHBRAEI(H,n=6)

) A7797non T7863C o
(BRETZ) (41 Thr—Ala)
popiiEad] 0 0 0%
REAIZH 5 6 91. 6%
PnS Rgl 41 2 1 25.0%
PnS Rbl 2 2 2 33.3%

2.2 ZORifR ATP )5 55 CCly b BRI a] AR Sk
o

H 252 K BRTE T 2T AT ) i v % P A
ATP (5 4, W3R 3, VR I R Z AL W) J7 22 70 M
S0 IRZAR LG, BRI ZHAE S 2 AT 46 T I, 25 5% 0
et B G H 4 TR PRI, 2250 A it X
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(P<0.05), %56 Ji FRESE W% (P <0.01),

PnS Rgl 41.PnS Rbl Z417E% 2 JH A ATP )55
W TATHULH , 22 e Jege it 2 S0 5 4 TR R BEAY 20
ATP B & TR i, PnS Rel 4 . PnS Rbl 4 ATP
() IR g X 2 ATP 1 5 5 4 1y T A A
M, R Z AN T 2007, 22 RA G # 8 (P
<0.05) . %5 6 AR X P2 FH R (P <0.01),

FH pearson’s ¥56 r = —0. 935, 4540 K BTENT 4 4
A I AH AL ATP (2 i, X IRGEAR L, ARG

x3 FSURBRERMA ATP &Y CCl, AFAT ]
FIAE CHE AT (umol/g, x % 5)

2057 SEERET KR AE R4 FE ke G
YA 3.8+0.72 4.02+0.82 3.78+0.85 3.88+0.76
MU 4.1+0.83 3.15+0.65 1.95+0.47* 1.20 +0.25"

PnS Rgl 41 3.9 +0.77
PnS Rbl 4 3.72+0.69 3.15+0.73 2.91 +£0.54* 2.43 +0.51*
T ST BT P <0.05,"P <0. 015 SBURLT LA, P <0.05,°P
<0.01
2.3 WYL K RERAN ATP 55 ATP i 6
MV, ATP i 8 3V 3L 2848 i AH Gk

FRER R DNA 7904-8584 [X i ATP fifi 6 .
HA 3 ARSI E 6 LKA 18 MRA A,
Ho3EE;2 4.6 JAR BRI A EOCH 4o [FIFER
LKA DNA 77437946 [X i ATP fifi 8 I 5L %
A2 4,6 HRRBLE ERAS SN 12 4, Ry
BE),2.4.6 FIRSEBRIRABECH 73 F -

ST R R BRI Y ATP F i 5 ATP
6 W RS IAHIEN: , 28 pearson’s #g8e,r = —0.943, P
<0. 0L 3B AR AL R BRERiAAR N ATP & i 5 ATP
8 HLZARAASM: , 4 pearson’s ki, r = 0. 961,
P <0.01, JFEFLEARREARARN ATP it 5 ATP
6 EJE ATP Jiff 8 WA A, W& 4,

R4 FERRLRARA ATP &5
5 ATP [if§ 6 5L ATP [ 8 VL5 AR A FH I AT
ST

SIS 4.1+0.83 0 0

3.34+0.61 3.12+0.51°2.71 £0.41"

ATP(pmol/g) ATP [iff 6 WAHERALAR ATP fiff 8 WALRAR

S22 S 3.15+£0.65 22.2% (4/18) 25.0% (3/12)
LH 4 RS 1.95+0.47 66.7% (12/18) 66.7% (8/12)
S 6 JH e 1.20 0. 25 88.9% (16/18) 91.7% (11/12)
3 g

3.1 JF£F4Efb KB RLIK DNA ATP fiff 6 iV 5 |
ATP [if§ 8 V. FEFE R 7 51 K 245 R 114 7 5L
Lok A RE B I 40 A, B AR R A ST 1Y

B RGURIAE W) A LA, BE 7 AR BE i, Al 2R BT IR
AR A AL T AL B T (5 5 05 i . 2Ok
K DNA G 55 2ok ok A BS54, J G 2 2 1
AT AR JFUR S R, T HL RS y A A
R R, sk ZAB R ALH, B 2 Y R,
SAEF I DNA 55 ~17 £, LR B FhLob
DNA 78 FITEU5

Uusimaa'® B4 I = A R A6 H A7 3814 15 5% 10
JLFEHA Alpers-Huttenlocher-like progressive cerebro
hepatic dise , 1 K 2R DNA FEGZki{A DNA
e e 15 2R OB UK W I A iR YOG R 45 SRR B
G352A,C269T My 572 5 I A7 5% 0 Al S0 Ff
Uusimaa 0 o BORIZH R SRERLIA DNA ATP [ 6
WA 3 4beAr C8294G,T8505G, G8584A , 3 Ab%E
7SS BT S A A B SRR Y AU < €8294G i 130 3754
LR 1 A5 E LML 9 A R, Ve S TR N TR
PEEELRR ; T8505G fiff 200 2 LML th =R L H &
MR ;s G8584A fiff 226 {11 B KEMR Hi N R IR 7L N /5 2R
BB S M I B R S VR S5 R DR T
ATP 5 EERIFE 5% V 2 FoF, 4100, ATP i 6 .8
W FEFE I G % F o F -ATP Jiggi K& 2> Fo (9P
R Fo BIRTEIE, 2 HORWKEZ F, B,
HEAL ADP 1 Pi A2 ORI ATP, A7 4RIE ATP i 6
AL T8993G %8 A% 1k 3| — i |5 {EL I} 2L Leigh
WG ERAR SR ATP P R A I 51 FF,-ATP
A AR

KRR DNA 7743-7946 [X 4, ATP i 8
LI PN PP A A I 45 SR 41 5 . ATP il 8 EAEAT 2 b
A% A7797 non, T7863C, 41 if 75 2 FR A8 i 7N & AR .
ATP il 8 JL[H 7797 {7 sk A HYBIS , i e AL
A e SR AT R TF 2B, & ATP i 8 mRNA 3%
KNI EE RN, AL R R R 5 E ST AL
SAAE R AR PR ST M b B 40 ATP [ 8 mRNA 1) %
B AR . SRR R B K CCL, %5 3 M)
B ARRE T ECATT97 non (BRI AL, ATP 6 |
8 DRI AL 3 3 ATP g s, by g 3 34k
KR DIREREAS . 5 55 Sh WLk DNA J2 340 A &
XUEE DNA, 4ifith 13 25 2 ik, 54% DNA $t[6] 2 5 4%
e At . R AT AT SR A DNA X35 14 58 75 4 2l
ASRERN A o LRI DNA AR 7 A S 1
DNA XUHE H) 73 B L2, e il 4ok DNA & Az it —
AT N R M E HE . BRI ZRLIR DNA Fr i,
BETT RETE LA ML P /N ER , o T RETELRLIA DNA 5
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nDNA |y F Ak, 1 P s s .

LR AR AR BT 52 Wi AN S B0 B H AT G AR
ARAGREIRIT 3k, S IIRIT A ok T 4 3, a6 2k
DR Ak, o R A e | ) o e P 5 IR 9 308 R R A
WUIEFA IE LRI IA DNA 582845 (H i F ik 2L 5L A
F BeAS B A7 78 A0 R 30 5 1, 40 M B, AR RS e T
&y [ oS 7 7 A3 e o S S RN i
JEU L AIGEGE FH B 4, ST RO T, INTE I
R LM 2 AT, ok T3 B 76 IF 2ok 4 %8
AR o AL A XS T s e B T Ak
W TP EE” BRISIA YT T AT 41k ) Wy Rk i 2540
TEFH PnS Rgl .PnS Rbl fERBFFEX4

PnS Rgl .PnS Rb1 & 541 il JIF-£F 4 4k A Bl ATP
fit 6 7KL 8 LAY S AR, 5B 2 K ERAH LE , PoS
Rgl 419875 # PnS Rb1 £ 578 &4 JME T %

3.2 BAANFLEL KRR ATP &80 i X

I 45 41 K BRE T &7 4k AL T Bt 72 o 4% B AR
IATP B8, 500 BRAL AR Eb , 1570 21 /e 5 — JR1 R
R RE, SR DU R A B B 22 5 (P <0.01)

ATP [if 6.8 FE[R 1) 5 A5 4 T B0 ATP [ 45 Bk
i, ATP &8 R, b S EER R AT RERE S . %%
LA DNA JEILM A5 3UE DNA, 4l 13 552
K, 554% DNA JE[R 2 58 e fb . PR AT (T Zehr
A DNA X IR 228 4 el s fig i ATP 7=/ T
ATP [if§ 8 S 7797 {3 sk IE A (R, {1 ] {32AE 42
WUAE B SR S5 AU IF 32 B, J2& ATP i 6,8 mRNA R
PR RN, ZORifR DNA S AR 1) =4, 3
DNA XU 53 B tL2s AR Z R4 DNA KA iF— 2
RAR ANERISHEHE, SR IZERLA DNA F W7, BE AT
RETE AN M PN /NS, AT BEZEZR R {4 DNA 5 nDNA
s R HE, b B R AR o Lok A P A Bk
RBARIR R — 5 SR E 5 4k s B T), i ATP i
M T RE, ATP &5 T F, BE R I AS &2, 4 M B A
REA AT RN RGO AL SRR T 000, UG SR
) ATP [iff 6 8SmRNA {1 il S iE—25 T,

ATP 5 50 BRZAH L, A Y 2 75 50 — 5 BH i
TR U B 25 (P <0.05), SN MAA
BEPEZRER(P<0.01), ATP i 6,8 WIHRAZY
ATP 25 2 5 B S5 6ARA S AR 3 T % B2 TG A

ATP 50T B, 20 0 PN ke = 2 R 4 i kA 7
EE A PETIRE R BE T , S04 M & A RAE VIRSE
ARSI AL R A

H1 AT DT 4E AL R BRZRRL AR DNA ATP il 6,
8 JEIN AL LA ATP 5 5N 2 S EUT L 4E LY 5
BRI Z —, PnS Rgl \Rbl i 2 4§ /> 28 ki f& DNA
ATP i 6 8 VHEZRAZ M A T LT 4AL A A K
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