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Quantitative study of hepatocyte mtDNA damage in rats with obstructive jaundice
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Hospital, Third Military Medical University, Chongqing 400038 ,China)

[ABSTRACT] Objective: To quantitatively study the damage of hepatocyte mtDNA in rats with obstructive jaundice and to
understand its relationship with the damage of mitochondrial function. Methods: Forty-eight Wistar rats were randomly divided
into 2 groups, namely, sham-operation group and obstructive jaundice group (model group). The obstructive jaundice model
was induced by double ligation and section of the common bile duct. The changes of mitochondrial function were routinely
assessed; the whole mtDNA and deleted mtDNA in hepatocytes were determined by real-time fluorescent quantitative PCR.
Results; Compared with sham-operation group, model group had reduced mitochondrial function and mtDNA copies (P<Z0.01).
The deleted mtDNA was found in the model group but not in the sham-operation group. With the continuation of the obstruction
time, mtDNA copies decreased in the model group and the percentage of deleted mtDNA in the whole mtDNA copies increased
(P<C0.01), which was consistant to the deterioration of mitochondrial function. Conclusion: The damage of hepatocyte mtDNA
is an important factor for the damage of mitochondrial function in rats with obstructive jaundice.
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1.1 SRz ERBER A HEE Wistar KK
CH 3 = K050 sh 4 b 32 ) e i A R 1K
i 175~330 g, F3(214. 94 +£32. 33) g, FEHLSY
2 4l AT ARG, JFIE S BRI B R R S
Sl AEREE B L H R R b 1/3 AT IH A AL
HEAEFL ARG 6~12 h W5 K B/ 251 (0, 48 B H i
P L L A R A S R

B AT SE s R BT A5 K 12 b, BREER H 2 ik
W AR AT H B K, 4% 4] MBS A S AR
Ja 1242714 d AR UERER AR S AR KRl 6 1,
1.2 &k b aeabml SR R IR 0T I 45 il o
(respiratory control ratio, RCR) . % % L 18 A M T
HEATP & fE WL R AR R4, 43 3 LA Es-
tabrook % HEL A 1 I E £ kAR RCR AR 4 e 1 LA
K Kimmich J73&0 I F4L4UN ATP & &,
1.3 FF#mie mtDNA 4589 & Z4nl R A2
SEHE PCR 5 125, X K BRUAE B P 35 980 AT 4 L dsfe 2 784
mtDNA K & mtDNA 5 15k £7 A0 4 2 & A,
41205 DNA $2 BUL R & B e 5t K B A A,
%6 E B PCR IAH & (SYBR ® Premix Ex Tag™)
W HREREYNA .,

P, (Bl 3 5 %1 3 878 ~ 3 900),5'-CCC TTC CCG
TAC TAA TAA ATC CA-3'; FiiF51 ¥ P, (W% ¢
5115 668~15 690),5-GTT GAT TTC ACG GAG
GAT GGT AG-3", F1W: F I B BH M 35 95 )1 4
il mtDNA" B R B Wi, X F IE # 1 mtDNA,
PR 458 2 1 e B RS DL A R K ) DNA K B
X FH A mtDNA WAl 4 A% 617 bp R B,

S mtDNANDD 59 . LE519 Py (B3 )7 51
2 813~2 834),5- GGC TAC ATA CAA TTA
CGC AAA G-3"; T3 % P, (B ¥ %1 3 058 ~
3079),5- TAG AAT GGA GTA GAC CGA AAG
G-3'; 918 i Be K 267 bp., B NDI1 A BH mtD-
NA & JE R SF 7 91, 8CH ] DL Bt DNA 5 i
mtDNA ) B &,

B-actin 51 LUEGI W Py (B FH1 2 747 ~
2 771),5- ATC CGT AAA GAC CTC TAT GCC
AAC A-3"; FIE5IY P, (BEFEF 51 2 900~2 923),
5'- GGC TAC AAC TAC AGG GCT GAC CAC-
3 R BeK BE 177 bp,
1.3.2 PCR PCR £ &% SYBR ® Premix Ex
Taqg™10 pl, DNA R 2 012 100 ng), EFiE5]
P45 0.4 pl(ZORIE 0.2 pmol/L) . H.O 7. 2 pl; SR
MAKRFR 20 ul, K H Roche Lighteycler %% )1 % it

1.3.1 PCR 34 6t mtDNA 519 L5149 PCRAL, AR &L 1,
F1 KREAMEE mDNA TUFERKHKEE PCR R &4
Tab 1 Conditions of fluorescent quantitative PCR in determination of mtDNA in obstructive jaundice rats
Condition of fluorescent quantitative PCR
Product Stage 1:force-degeneration (1 cycle) Stage 2:PCR(45 cycles) Stage 3:dilapsus curve
TTp TTm TTR TTp TTm TTR TTp TTm TTR
Total mtDNA (NDI1) 95 60 20 95 10 20 95 0 20
55 20 20 65 15 20
72 15 20 95 0 0.1
Deleted mtDNA 95 60 20 95 10 20 95 0 20
55 30 20 65 15 20
72 60 20 95 0 0.1
Bractin 95 60 20 95 10 20 95 0 20
55 20 20 65 15 20
72 15 20 95 0 0.1

TTp: Target temperature (T/°C); TTm:Incubation time(z/s) ; TTR: Temperature transition rate(’'C /s)

1.3.3 #rE & 43 BIBCE# KBRS DNA il 1
B mtDNA(NDD) 55 B-actin (445 i #h 28 , BUIF 2 8
P B T A REREL S 14 d KBS DNA i 1R i 2 2

mtDNA A5 i 28, & & W B A #2107, 101, 10°,
10%.10" 10 % L 7 B
1.3.4 FEITE  ARHEAR LT 5 1 S FAR
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JEYIHE BE L SR 5 LA JG F mtDNA 5 & mtDNA #Y
FUABVE M i 2 2 meDNA £ T 40 i H /0 A8 X e 5
PLE- mtDNA 5 p-actin A9 FABAE 4 48 L 5 mtD-
NA 5 DUEL ) AH T &

L4 witFam  AKRIEKRHA SPSS 12. 0 for
Windows it 4 #1475t 40 1. e it BE Rl & ik
KA z+s I CRH KB,

2.1 Mramm gk aetem 4R AP JE 4
KB EAE 45 L5 b (R D g B0 B B 3 5, HLAK
TN RCR . WA L H KX FA 20 ATP & &2 5[5 i
AH 25 AR TF AR A1 AH BB 2 2> (P<<0. 01) , [7] B Fifi
A L I [] £ 42 A 17 B AP R AR (P<<0. 01) , FEILER 2,

F2 XREHEEHEMABMEEIIEETLBER

Tab 2 Changes of hepatocyte mitochondrial function in obstructive jaundice rats

(n=6,x=%s)
Group Time(z/d) RCR P/O ATP(pmoles/g)
Sham-operation 1 4.0340.09 1.7340.06 2.99+0. 10
4 4.0340.09 1.7340.05 3.05+0.06
7 4,05+0.11 1.7540. 05 3.02+0. 10
14 4,02+0.11 1.7440.04 3.03+0.11
Obstructive jaundice 1 3.3040.15* * 4 1.43£0.04* * A0 2.21+£0.13" */
4 3.06+0.11 1.36£0. 04" * A0 1.8840.05* * A4
7 2.7040.17* * 44 1.23£0.03* =44 1.3440.10* =44
14 2.1340.14* * 44 0.9840.05* * 44 0.4640.07"

RCR: Respiratory control ratio. *

2.2 %AZFPCRAFEHXEBME L KRN
TP AE 2 L O R R AP (B 1A 2A 3A) 5 I3 TE
il 7 B 2k B mtDNA A5 o il £8 iF, 24 4% 107, 10",
10°,10% 10" \ 10" ¢ Ho A B S iy A6 Al 1), 7 10" S 10°
S TR DL AR 7, SOHBCRTT A4 B B AR B o it
25,43 HE 10° .10% ,10" 107 e BE 530 5 76 il 1 B-ac-
tin FRifE LRI, 254 10° 101,10 ,10% 10" 10° 4% Eb
s T 2 I B IS L E 10° ¥ BE wp o DL BH A 7= 9, 5
HI 5 v BE i bR o il 22, 4 504 100,107, 107,
10" 10 e BETFAE . Al th £ 40, 97 3% B 09 7= 1E
(& 1B.2B.3B).

2.3 Al mtDNA #4560 € 2 4R [
PR B 20 K BRI B AR BE S . B mtDNA #5 DUECH 3
W1 R R 5 R A SR TR L, 22 5 A gt
B (P<<0. 01), I Bl & 4 BHLI 8] ) 48 48 40 T %
(P<<0.01), X} FHK A mtDNA & & mtDNA 1)
B TR AR AL AR K B2R B meDNA ; i 78
15 BHL P B 2 A% B AH A5 38 AT DL B R B meDNA L
5B mtDNA 1 F 43 L Fifi & 45 BELES 18] 19 22 K 1 328 2
Hhncp<<o. 01y, UL 3.

* P<C0. 01 ws sham-operation group;~% P<C0. 01 ws different time points in obstructive jaundice group
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*3 AREMEMEHEENFARE mtDNA THER
Tab 3 Quantitative changes of hepatocyte

mtDNA in obstructive jaundice rats

(n=6.,x=%s)
Group  Time(z/d) TOt?%\]rBtl?NA mtgiii%)

Sham-operation 1 4.3940. 54 —

4 4,67+0.44 _

7 4.69+0.73 —
Obstructive 1 4.31%0.51 -
L 1 2.50+0. 61 A0 4441, 4708
Jaundice 4 2.1540.33" *A4  11.19+3,3144

7 1.64£0.30% *44 19,6443, 0344

14 1.1640.33" *AA 30,2443, 8540

** P<C0. 01 vs sham-operation group;24 P<C0. 01 ws different

time pionts in obstructive jaundice group

3 it it

A BEL P I R I PR — 8 LA L T A AR L
TR JIF S0 AE (00 50 AL L 0 4 4] £ B R g 6 A B 4
FHMARE A EEZE L, HWC AT K¥FHEX
ZAEAT TS L A A BE P R A i 2 R A4 1) R
K5 2R R DI BE I mtDNA W58 8870 .

mtDNA J& %S — B A 3545 800 19 i 7B
— 0 235 g AR X TR P T R O A A ) S A e
T 24 rRNA,22 4~ tRNA L& 13 584k ik 1k
BRMEZK (EEA cytC HALEE [0, W%,
ATPEE R & 1K 6.8 W%, cythe B & KW 3 L I
NADH ) 7 A~ %), mtDNA HE 4% 5% 45§l X (con-
trol region) 4§ HV IX (hypervariable region) , D-
loop X & il % 5% X, b 7b , mtDNA £ 2 A 2 8] 1R
AT AR A B L AU AE . mtDNA R 3 R 25 4 42350
RANE T AT N T

mtDNA 2 48 L F B2 R 5, M H i T4
KRR B R il 24 32 40, SR IR AT REA LA R L
M (D mtDNA JLF A3 DNA 454 & F (4 &
FO RS BUZ R 1. 5 2 S B E B (2) &k
LR N IR 5 /DNA R HAE AR = L il 5L A g s 1 1 3
TV SETE (5 40 0 4 DNA &80 i mtDNA |5
£ 5 (3)mtDNA TEHE A 20 f J5 1 o b T A 45 19 6
K& G Z AR R Z T AR T2 (DL RR N
ARERS 5 A A A 3k T Ak AT R
e ABAS B ORGE A BUA DR H ORI A 2% 25 Bk L Rk
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mtDNA 5 52 i P8 B0 i s R A B & %
B A8 1 DA M A A A8 45, T DA% R Fr Be i) & 2K i
JH UL (5) mtDNA 7E & il i H1 T mtDNA £ & i
y BB R 22, DL B tRNA 35 K3 07 5 B il A& e
8 b 5 SOCH A B A R ) B R T A% DNAMY

mtDNA JE R E KR AT BE Y — A EE KN ER 7
fnE mtDNA &N &+, Bt L mtDNA $ii 5 35 B A
NBEMERIZE R, & mtDNA &4 T i, & 5R 5
53 TRL N -

7 A5 BELA: B 0E A L BLAAS 1R A R i 4R
AR TG J3 REARE L BRI 7= A A A H L T 4R R
FEE mtDNA 1 —AE 2K R IF EAE R4 M0
AL IR D8 B 5 A Ak A IO I A s ik 2>, G 4
I H S0 BR B8 7 B X 45145 mtDNA & & g )l
MR R B L DR 2 i meDNA A543, 78 S /i Y
SeEs AR LA-PCR 454 BR 461 1 B 4 43 B &
FE DR 5 1%, & B AR R R BHL M A8 i v
mtDNA {7 7E & 4101 ~ 15294 §% 3 2 [\ /9 K £
11 194 bphy FrBek sk, HAEMFL WA firh .1 4
LR AT A 2~10 4 mtDNA, 1 48 A 41 g T 2
A 1000 24> mtDNA , B2 RF 2R k7 A IF H 1 F 1% 2
fil . BER A0 9 ZEA LB IE W mtDNA #0800,
M5 8 mtDNA B8 B A 75 35 21 3 A0 R B A4 2 L
SlIEEIS TR AL T RE S W . e, AT 9
JEAE i PCR J5 ¥, % 4 BH 4 5 98 K BRUR 40 i mieD-
NA W18 S EAT T 2 = BT, & B0 AR BH M B e
KB40 HfL A R A AR mtDNA Y 7 Bk 2% 4t
B, [ A A7 6 2 mtDNA (1945 U508 /b, X — V1R
T T A0 P IE F mtDNA $2 DS s b, DA R
SRR T fig 1 s e, BARSR BN RCR B A L
KNP L ATP & 5 F B JF H BE & A BE I a] 9 4E
K, BEIE IR . mtDNA (453 405 8 fn ™ 8, 32 2 B
iy B mtDNA# UL &0 2 | [ B 82k B mtDNA 76

& mtDNA ) A, R R f) H 244 ) fE 5%
TR Lok R 40 M RE B4R B9 37 T, 2
R Ty BE 2 DR E T 240 B Zh RE B — 4> LR AOkE
TRIIRE B4 07 , 06 9K 52 Wi B T 240 ML Zh ge . PR e AT
Wy AR B R BT 20 D meDNA B 45475, i i
TG 40 S 2 K A D) B A B BT S RE A2 400 1% B B IR R
TX A AR BELPE B 2 8 A4 4545 AL o) B DR 4 T B
SR OB A R, O e PR L R A7 B g S A B A B
BT AT S e 4R AT Bl

[& % X #K]
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