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[ Abstract)

damage to serve basic researches of liver diseases. Methods

Objective  To analyze the Alb-cre/DTR mouse phenotype, and establish a model of induced liver
The introduced Alb-cre and DTR mice were crossed to obtain
Alb-cre/DTR mice and the genomic DNAs were extracted from the tail tissue of the mice for genotying by PCR. Diphtheria
toxin was intraperitoneally (i. p. ) injected into the Alb-cre/DTR mice, then the body weights were monitored and the sera
were collected for the detection of serum ALT and AST levels. Results By crossing Alb-cre and DTR mice we obtained
the Alb-cre and DTR double transgenic mouse. The intraperitoneal injection of diphtheria toxin in a dose of 0. 625 ng/g
body weight significantly induced liver injury in these mice, as showed by the elevated levels of ALT and AST, the gross
We have ob-

tained a novel mouse strain of Alb-cre/DTR by crossing Alb-cre and DTR mice. Liver damages in those Alb-cre/DTR mice

appearance of liver damage and the pathological changes such as necrosis in the liver tissue. Conclusions

can be induced by injection of diphtheria toxin. This established mouse model of inducible liver damage is a useful platform
for the studies of liver damage and recovery, as well as liver transplantation.
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B6. Cg-Tg ( Alb-cre) 21Mgn/J /MR (LA F fij #%
Alb-cre /N ) 51 B 32 [ Jackson 5L % %, pCAG-
STOP-DTR-2A-EGFP /MR ( LA T faii#k DTR /INEL) 51
B A BIEEI B AR AR AR A A, 8L &
Y& C5TBL/6 /NEL,
1.2 /PMREVAFFIEE

Fie 8 SPY 2 sl 1) S5 b e AE BT 0 3 AR
Il PR H L S50 S 0 [ SYXK (97) 2015 - 0008 ] 3
TR, E NI E 20 ~ 25°C, X 18 50% ~
60% , B HIEHE 12 h, /NEURRE oK Bk 28l
R AL EE B 5] R Alb-cre AT DTR /1N L4351
ZEEY RS R B = 1 1R 7 kAT 2 5H
BERUT IR G B8 W3R, 724 F1 ARASS /NG TES)
fF21 HESZAE AR 3L, B I BE AR i, B R e e )
FEIIN
1.3 FEiLH

SN 2L A 21 /)N 1 4 BGECR) & ( DK611-02)
12 x Taq PCR Master mix ( PT102-02) Il H - 7 3§
WEE PR A R B BBE M AT DNA marker 114 H b
weXEEYAEYEARERAF, AR H
Sigma 23 A ,
1.4 NMNEMEERBERE
1.4.1 /NEUBHRIEN AL DNA $2HK

F/NRE 0.5 ~1 em B A EP 8 #2081 ifg3E
WEE N F R S 20 48 DNA $2 BGR ) & pud i 35
HEAT DNA i,
1.4.2 /NERIEENZH DNA ) PCR 9748 2 7 ( Alb-cre
FIDTR ERIHG IR 1)

(1) Alb-cre/DTR /M, Alb-cre ZERIAY) PCR 2 Lif
(A

TH LR 25 pl B BR R .2 x PCR
Master Mix 12.5 pL, BS54 (10 pmol/L)1 uL, F
WES 19 (10 wmol/L) 1 L, B4k DNA 2 WL, Jill ddH, 0

8.5 uL, 3t 25 pL, PCR K454 A% 95°C 5
min; 281 95°C 30 s;iB K 62°C 30 s; ZEH 72°C 30 s;
30 MEIR, B 5 FELE(H 72°C 10 min, ZJ5 10°C 14
17,

(2) Alb-cre/DTR /N, DTR £ PCR [ A& £

FH R BRI 25wl AR BER % .2 x PCR
master Mix 12. 5 pL, EIES[#/(10 pmol/L)1 pL, T
W5 14 (10 pmol/L) 1 wL, #i4 DNA 2 L, il ddH,0
8.5 wL,3:25 pL, WT rosa-GT PCR ¥ &%/ . Hizs
P£95°C 5 min; Z8HE 959 30 s;iB K 62°C 35 s; LEAi
72°C 35 ;48 35 NMEIR, B )5 FREE# 72°C 10 min,
ZJ5 10°C15:4%, Mutant EGFP PCR 5 )i 4% 4 . #ii 75
£ 95°C 5 min; 251 95°C 30 ;1B k 62°C 20 s; FEfHf
72°C 20 s; 4 35 NMEIR, B )5 FREEMH 72°C 10 min,
ZJ5 10°CAR-AE
1.4.3  BEREWEEE R Uk 45 51 40 Hr

PCR Z J5 38 2 35 s W58 1 L Uk iE A7 2 5 . 1l
1% BUISHHEEIR , BL PCR W 24724 10 pl 3547
HLPK,120 V,20 min, HLUKJS (5 FH5E R G & G i
TR E o3 B B REWHERE I v VK R R A R Bt
2858 Alb-cre I, B A IR B BRI R
275 bp, B AL AU A AR R B %5 5E DTR, B4 7Y
4 Rosa-GT 5% 34 Fr Bt , K/INK 469 bp, 45+
N DTR/EGFP 51 ¥4t i 4 | Bt , K/ Ky 234 bp, 2%
A7 M 469 bp F1 234 bp MG SH K/NSE 55 A KL
LR/

1 Alb-cre/DTR /PREEF BI%E PCR 59751

Tab.1 The PCR primers and their sequences

GIE BN Fe51 ) K/ bp
Primers Sequences Size/bp
Cre-F ATATCTCACGTACTGACGGTGG 279
Cre-R CCTTAGCGCCGTAAATCAATC
Rosa-GT-F AGTCGCTCTGAGTTGTTATCAG 469
Rosa-GT-R TGAGCATGTCTTTAATCTACCTCGATG
DTR-F TCATGTTTAGGTACCATAGGAGAGG 234
EGFP-R TGAACTTGTGGCCGTTTACG

1.5 HREFRG/NRERNETL

Ht SPF 2% Alb-cre/DTR /N ( %5 cre DTR 2%
A) A C5TBL/6 /NER (W H L i i S s S 55 s ) vh
D)3 H 9 ~ 10 R, HEVE, TS2560 81 R0, 43 5
I3 A AT /N BRAS IS ALT ,AST fH, Z J5 FRIX
TR, 45 0. 625 ng/g NRIKREF B MR RE T
200 L 19 PBS W, 3 5k i s v 9 1 O X A
ST RS 1.2.3 .4.7.8.9 KIS/ LA B
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R, EIMPRAR T EIRFHE 1 h J5 600 r/min &0 15
min M L, T ALT 5 AST 845 (9GS2 56
S VUK FARAET /N BRUA 5 BBUT 647 R AR ULER , BE
WU 4% 2 R W g E , A BT, HE By S
S PR A2 AR
1.6 FitFEHE

BARBILIIE + bRl 22 3R, A R B3 {E ) 48
TR AR X ¢ K280, DA P<0.05 NZERA 5

R
2 R

2.1 Alb-cre/DTR /MR Alb-cre BEFE B EF 4R

i PCR A5 Alb-cre/DTR /)N BLAY Alb-cre %&
K7L 547 Alb-cre FE R 9/NERTE 279 bp A7 5500, BF
A TR AR R A, B U s (1)

M 1 2 3 4 5 HO

279 bp—

1.2 4 58 Alb-cre /NR(FA cre BEFER ) ;
3.5 SHBITE/N,
Bl1  Alb-cre J R 251
Note. Lanes 1, 2 and 4 were Alb-cre mice;Lanes 3
and 5 were wild type mice.

Fig.1 PCR identification of Alb-cre gene

2.2 Alb-cre/DTR /NG DTR EEBLEFER

i PCR #1l Alb-cre/DTR /N DTR 2 A
AU WY AETL R 469 bp, 4l HA 234 bp — %A, 4%
A7 469 bp 1234 bp FiscH (K 2A F12B)
2.3 FHRfREMNET
2.3.1  /NEURE ALY i

WS, Alb-cre/DTR /N R AR B 4R T R%, 46
4 KBEZEFAR, DA RAKEMN(87.89% =
0.8822), C57BL/6 /N M (100.3% +0.4490) ,
HESHEFEN (P <0.001), ZJ5 Alb-cre/DTR
/N B TR S H— B A Mt C57BL/6 /)
., C57BL/6 /MR — B B (B 3), 250
~4 RN BB R 7 ~9 RARRECH 2 H
(%5 4 X Alb-cre/DTR /N HERAET, M ARSE 1T H
C57BL/6 /INRAE R XTI
2.3.2 /NES AR (ALT) (HAZ L

W e B A Mk B & S, Alb-cre/DTR /) BB IfiL

234 bp—

H:1.2.5 %50 DTR 206/NR;3 4 5 G/ R
B2 DTR BEFALLESS
Note. Note: Lanes 1, 2 and 5 were DTR homozygous mice;
Lanes 3 and 4 were DTR heterozygous mice.

Fig.2 PCR identification of DTR gene

110 = 0.625 ng/g bw

wEE

= 100

=90 -
- C57BL/6
=& Alb-cre/DTR

3 G JIACE
Body weight change ratio (%)

B0 T T T T T T T T

15 C57BL/6 /MR L, ™ P <0. 001,
B3 /phRUAEAZ L
Note. Compared with the C57BL/6 mouse, *** P <0. 001.

Fig.3 Changes of body weight in the mice

15 ALT {H5 C57BL/6 /]NEURA bb 5 25 7, 7E G A e
FIZE 2 KA B WEME, ik (1419 +455.7) TU/mlL,
C57BL/6 /IR M (36. 67 +7.667) TU/mL, I # %57
BHREME(P <0.05), ZJ& Alb-cre/DTR /ML ALT
EREAR, 55 4 R X H R TR, B (1117 £3.0) U/
mL, H A — H/NEUF™ 8 50T, % B4 /N B
UK (37.0+13.2) TU/mL, & ERA BEFE(P <
0.001), ZJi Alb-cre/DTR /]yl ALT {H X F- X f%
R(E4),
2.3.3 /DR BRI (AST) A2 1k
Alb-cre/DTR /NRIAIILYE AST {5 C57BL/6 /N
SR HE i 3 T S ALT ([ —3%, eSS 1)
B2 Kk B W, Bk (1260 £ 329.1) IU/mL,
C57BL/6 /MR N (84.67 £16.13) IU/mL, H# 225
ARENE(P <0.05), ZJ5 Alb-cre/DTR /N AST
{EREAR, 565 4 KRR, (1293 £98.00) 1U/
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mL, A — H/NERJ4™ 8 BB T, C5TBL/6 /1N
BN R (73.33 £15.90) 1U/mL, i 2% 54 B3
(P<0.001), ZJi Alb-cre/DTR /)NE AST 1 X
KFEAR(ELS) .

0.625 ng/(g-bw)
2400 *
- C57BL/6

1800 “©- Alb-cre/DTR
=)
E
= 12004
5
<

600

0 1 2 3 4 7 8 9d

IE: 5 C57BL/6 /NERAALL, * P <0.05, P <0.001,
4 /NEUALT KPR 2
Note. Compared with the C57BL/6 mice, * P <0.05, ** P <0.001.
Fig.4 The curves of ALT changes in the mice

0.625 ng/(g-bw)

- C57BL/6
- Alb-cre/DTR

AST (IU/mL)

0 1 2 3 4 7 8 9d

.5 C57BL/6 /NRAHEL, * P <0.05, *** P <0. 001,
B 5 /NELAST /K2R fh il 2k
Note. Compared with C57BL/6 mice, * P <0.05, ™ P <0.001.

Fig.5 The curves of AST changes in the mice

2.3.4  /NERIFRMOULER 53 B 27 Wl 45 S

B Alb-cre/DTR FET- /N ERUF R AR 2%, LA
8 C57BL/6 1EH/INRBH AR 1, i 3 (& 6)

C57BL/6 /NEUFAH L4509 1E 5, IF /Nt 2549 52
H AR S i SEHES RN 20 A LA v ok e ik
St S CFARHES , A U 240 e A B SR A A AR
Ak ;1M Alb-cre/DTR FET-/IN BRUFF P4 38 H BT 141 i
Wt R IR T e S B 4 | 26 UL 7™ o A1) T 4
MIAFEM G (KL T) .

® —
' ”

w

T :A. C57BL/6 /INil;B. Alb-cre/DTR /MR,
NN N STE S
Note. A. C57BL/6 mouse;B. Alb-cre/DTR mouse.

Fig.6 Gross appearance of the mouse livers

3 e

IR AE T AR T fifp DR JEPAIE R G AR
ALAF SR — PR E 2 T B, Bt LA 5145 14 3l A 2
SERTF TR AR AN AR R B B H , JRT,
R Z 538 /NS RIAR R R E L R T RS AR 4
AACH W I R AT e/ B =, B4R
NS 2 BT N SRR R PRAE D), ke
FAFZ— IR EORIFA A 45, S A 200

g

X

A, C57BL/6 /M ;B. Alb-cre/DTR /M.,
7 /NEURRELE (HE Yt bR =20 pm)
Note. A. C57BL/6 mouse; B. Alb-cre/DTR mouse.

Fig.7 Histological changes in the liver tissue of the mice. HE staining, bar =20 pm)
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AF W2 ve Mo AR A7 55 i B R S, B 3
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Z & (diphtheria toxin receptor, DTR) J&[H | %3 [ )
A & A 5 SR 2R AR5 (STOP) 37 45, 7 STOP {7 £
PIIART Cre BEFRAIAY LoxP {7 45, Bk, DTR E A
FIK%Z Cre/LoxP 2 Pkl M AE 45 E ALKk
A Cre g, ]38 551 LoxP 1P STOP {37 s VIR,
MTMTE 8l DTR JE K 19335, Alb-cre /NS A TEAT
PR ER A A B A (Alb) S 3hF, 1T LATE
HFLH 2R R 4 T 35 Cre T, BT Alb-cre/DTR /)
BRUBE AT AE R S 23k N ik 75 2 32 1K (DTR) L 38
T T S A MERE R (DT) WA LA R i S
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AFF 5 3 0 2o U 3 S 1 e R BN BRI
FENL T PR A R AR 5 S P N BRBE R
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T RS 4 R OCE T I BI0E(E , 55 3 KAy [l 9% AT Re &
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5 22 W AR R 1) K 22 OB 9 R A A BB T
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MR Alb-uPA /ISR TR B 13 % 1y 1), 1 =R
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BRI EEST B TE] A, AT 2011 4F4 S8 S 11
FKB-caspase-8 W45 %) A] 75 5 M JH- 450 /)N BRUSE 784 AR AR
FCAR L, AR AT A it A BRI BR 9T 3 A
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