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A simplified method for isolation and culture of primary mouse hepatocytes

FAN Shi-jun, LIU Xin, YANG Dong, ZHU Yuan-feng, LU Yong-ling, ZHENG Jiang "
(Medical Research Center, First Affiliated Hospital, Third Military Medical University, Chongging 400038, China)

[ Abstract]  Objective To simplify and optimize the method for isolation and culture of primary mouse hepatocytes
on the basis of conventional extraction method, and to provide a reference for related research. Methods Mouse liver was
reversely perfused with the isolation solution (i. e. , through the vena cava inferior in, and portal vein out) , cut into small
pieces and digested with enzymes. Then the hepatocytes were isolated by density gradient centrifugation and transferred into
culture medium. The cell viability was detected by trypan blue staining. The purity of the hepatocytes was analyzed by flow
cytometry and the cell morphology was observed with an inverted microscope. Results The hepatocytes obtained by this
improved method showed high viability and purity, with typical characteristics of cell morphology. Conclusions The liver
perfusion is facilitated by reversed perfusion, and the isolated hepatocytes are with high viability and purity confirmed by
many times of experiments. This optimized procedure is an easy and efficient method for isolation of primary mouse
hepatocytes.
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cells, HSC ) 1 JiF IfiL 5% N B2 40 Jfd ( liver sinusoidal
endothelial cells, LSEC ) ¥4 B%, FT 40 Mg &5 JF JE 40 fg
80% LA 11 AR B 2R AL A BB I X
Z R AR LA SR T o AR R TS BR
BRI, HRIES N Z M, ERAILT
K, HANZENAT . A 8 A4 BRAEAF T 40
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1.1 SEIeEi¥)

SPF 2% 10 Ji#% C57BL/6J et /N 2 B, WA
Jerm e B A YR R AR AT PR A F] [ SCXK (50)
2014 0004 ], SCIATEEE 12 h, /NRFAR L it
FRIIAESS — 8 K2F 5 — W B2 Be s i 52 36 =5 N
HEAF [SYXK (¥1) 2017 — 0011 ], 4% 5256 5 ¥y i
1 3R JR I 257 NGB 3 SO,

1.2 FERAFENE

VS-1300L-U AU TAE G (P E DML 35S
HFARARAF) ;1300 RF A2 A=Y % 4 HE (L HE
Thermo 23 7)) 3 /8] '& BDS200-P 71 i fif 5% ( v [ & IR
B2 FRA )  FACSCalibur 3t 2 41 g 1%
(3£ [E BD 23H]) ; Harvard 2000 BUKE % 7 5 22 ( 35 [
Harvard 23 ®]) 5 CO, 18 5 41 B 5% #7246 ( 3¢ [E Thermo
3] ) 5 ST40R 5 X B0 ML (36 F Thermo 28 H) ) ;
Nano Drop 2000 43 %6 & i1 ( 3 [E Thermo 23 F ) 5
CPA2250 RIHL K- (F8[8 Sartorius A ] ) s FIH
PKAY (35 [ Bio-Rad /A7) ; ChemiDoc' XRS +ilf 5 72
B A R OCUR R S8 (3£ [ Bio-Rad 23] ) ; TC20
H S50 (25 Bio-Rad 23 Al ) ; iR B I A%
( [ Millipore A F]) ; Zeiss LSM 780 HOGH i TR
FE P (PR Zeiss 28 A]) s MS 435 A K MACS 43
A% (5 [E Milternyi Biotec 23 F]) 5 Weim Ik i # (
R RREAES ) s i AE RS (b iR
SAERTT) o

60 mL VESS &%, # bk i st (A% 0.7 mm) |, 1
ShasEt Sk o R BRI, W B3k, JCTE 10 mL 3
BEWGAE, JCIA 15 mL B0, O 1.5 mL B0 A, TG
P50 mL 204, IRBFFR5Y, IRBHE (- 1 KA
Vo) PPREAT, 1k B, /NSl ke, e RS W (IR
1000 pl) .

1.2.1  JH4HAE 3 B 1

D-Hank* s V-5 W (N &85 B2 F) 250 mlL
IR, A EDTA 46. 5 mg FI% 4585 250 mg, ¥}
RIS, 22 0.22 pm HIE, 5 A 50 mL JCHH &L
Hord,

1.2.2 JH4HH 53 25 1

Hank* s “EAA W ( 755 B 1) 250 mL Ry 3k
Bl , N A % 9% 250 mg  HEPES 1191.5 mg H1 IV
B 40 mg, IRFH B )G , £420.22 wm HIE, A
50 mL JoRH B0 A R
1.2.3 Ao B 10

Hank* s *EAA W (755 B 1) 250 mL Ry 2k
BB, A% By 500 76 285 % 250 mg . HEPES 1191.5
mg IV K5 40 mg 1 DNase 1 2.5 mg, 3k ¥ % i
J5,220.22 pm HIE FEA S0 mL CHE B OB 0,
1.2.4 AR o3 s IV B 22 vk

HL 100 mL PBS %W, INA 1 g BSA, ¥R 7 ¥ i
J&,220.22 pm HRIE FEA 50 mL OB OB,
1.2.5 HEHE LW (10% OptiPrep)

JC @ R HE L K (V/V=4:2), HEIHEL 4 mL
OptiPrep " fILA 2 mlL JoH 4 BEER K, Bl A% 6 mL WS
TAEW, FE 1R 5),4°C #EG, & A AL E 5 mL 1
10% OptiPrep , RUREHHMEL 1. 25 mL WS TAERIIA
3.75 mL G AEHER K, £ 15 mL JCw B O IR
5], 4°CHICRAE
1.3 XWHZE
1301 /BRI RS SR E ok

60 mL VST &5 W E T 2 37°C (1 R4
Y S B 1 I % HE b D R W AT S TR A OR R
I ST 05 1 28 7 T SR SRR P, BT R AT R 24 20
em JIAA, FEAT PRI, B TR UK AS BT RS G A
o ANRABEALFE S, 37 B A 5 AR Sk 18 2 Y
B T AW KEE b, 1 75% SWETH 2
FERR, U T U0 0 BT /N BRUKE &8 M, 0 e g A i
SIS By FRE L, R EE M IR &R, O A0 IE
R, O B I A 1] A S A
FEIFRBIHT T8 K, 28— 203k, F Ik i B 45 L/
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R T fk Ao U s e O, P e K i R 28
FEIG K, ALY S mm, IF: R /N B ik e [ 2 25
FIAEFSKATSGZY 3 mm 78, BYFRFIT# K, Bt I
UEVEEVE A0 o0 B 1, € S 6 mL/min , EVE
TRFUR 20 mL/ B, 7 1) A J& 6 ik itk A DI
IR T AT AT HE T T UL TR R R AR
SR (AN 1A) | IEZ s> | e 48 Oy
FIRE, TR, RS — VRS RS Rl RD
ST B R 2 37°C 4 JELAR T 400 A 43 B 1T R A7 3
Yk, TR K 3 mL/min , EVERF R 20 mL/ 2 W]
DT I R R 1 2 TG M0 VR WA A, T O
WiAs Sk B (AN 1B, AR K, FAF R
fil S AP 2 1 ) LA o] & NG BT

T A — MR B A AP DA
1 /N R S 37 78 s R

Note. A: Beginning of the first perfusion; B: Ending of the second

perfusion.

Fig.1 In situ liver perfusion of a mouse

1.3.2  /NEUHIE R B AL

FHIRBFFAR Y JC B # 85 2 JH ( LBRAZEES ) |
22 4°C, % 1% FBS WITCHH PBS RISV , s i
BRA O TIE 37°C B9 RN AE 2 259 1 Y 15 mL
KBRS ML oK/ BUTF A 22 AR A 39 59 22 K/ 1 mm?
JE A 3TC AR IEAL 15 min g 37 BV ) BEAS B 0
A5 mL DMEM #5525 (5 10% FBS)IR2), 1 1k
HIk,
1.3.3 A i il

THALAE P S T 8848 100 wm 41 E 5
THUEJE , FRZ 4°C B T 40 M 53 85 FH R 2% M A b 72
AFHZE 30 mL,4°C,750 r/min,5 min 5.0 %3 F
T, PS5 mL A0 23 25 VR 22 vl ,4°C 750
r/min,3 min %‘D,‘H’E‘L% 2 Yﬁ, H A 35 JC B i 1
L

1.3.4  JHAHR %25 BERE B B0 00 2

B S mL 10% OptiPrep , = 4%
WCFT 2 ARAT A M T ¥ 5 o A RS B 15
mL B0 FRE L2 A S mL F40 AR 43 2
BRI, IR FRCIE AL BT gEFT 4°C, 750 +/min,
10 min B0, 57 B35 I, FROIA 20 A 2 25 HH vk
YW MPE 2 mL,4°C ,750 t/min,2 min B0 0E%%, 3K
15 -4
1.3.5 DR AR T4 0 0l e 5 5%

R A 0 FF AR TIE M A 1 mL DMEM £5 3%
F(F10% FBS) 5, IRA), FHANHE B0 153 40
WL HAEF R IE R 2 x 10° A/mL Sz R4 Fp 17l
A KRR IR G /S FLAR S 4 i 15 = L
AN IR LT N5 32 3L DAL FR LR R 1.6 ~
1.8 mm M, T37°C,5% CO, MG H 3%,
2 h JE AHMO RE W 5 3, A 1 mL DMEM 35 5%
FE( 10% FBS) /N0 Uk 4% oK I BE 248 JfL, #5im A
DMEM #53: 3 (& 10% FBS),37°C,5% CO, 4l
B R kSR SR (IR 2) .

2 AR SR 24 h FIEAS( x 40)
Fig.2 Morphology of hepatocytes after culture for 24 h

1.3.6  TC20 AZh4EIHEGHA

A3 B 5 AR5 Y 4 i R SR 7 =X 4 i
Kl B A, %5 FITC Fric 40 M /A 25 [ 18 ( cytokeratin
18) LA (FITC-At18 ) B i (4 JF- 40 ML iE 47 43 Fr , BV 43
B BT AN B2 100 L, Zr B 2 32T 15
mL B0 8 N, i i BT X BR (negative control
NC) &1 FITC-At18 Fric 941 e ( FITC-At18-HC)
R IMA L mL 4% Z R PR 4°C | BOLFE E
15 min J5&7, 28 90A 1 mL PBS i&¥# , 182 ,4°C ,750
r/min,3 min &0, ABEVES 3 WK A 3% BSA,
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4°C , ¥ H] 30 min J&5,4°C,750 r/min,3 min B0, %
5 LI, FEHINA 500 wL % FITC ARic brdi g /f &
18 BRI : 3% BSA(V/V) =1:300 #5194t
& ,4%C  BOLE IR ;I H BN 1 mL PBS )
AT ,4°C,750 r/min,3 min B0, V% 3 K,
JIA 200 wL PBS ¥, #5470 = 20 B SR
1.3.7  JEACHF AN 3% 153 b

Sy B AR 1 30 (6 M B FE LS00 ) K
0.2 mL 4% G W IE R, A 1.8 mL PBS ¥ H?,
FRER 0. 4% VB & s TR, B0 855 1 JRAR
JFA AR 24 100 WL A 1 SZTEH 1.5 mL B4

N\ —NC

41 % H
Cell counts

== FTTC-At18-HC

WL ITA 0.9 mL 0. 4% 5 B i TAFEW ,3 min JeA)5,
FIFH TC20 H 3h 20 Jfs 3 H A T8O e 4 €2 0% 4 g
B, 507 A R EROR 0 AR %

2 R

2.1 #4ESH

WL TC20 H 2 40 i i BT 53, 20 M vk B oy
5.95 x 10° /~/mL; A I 45 Rk F | 2164 NC
20, W5 (0l FITC-At18-HC 41, 75 FITC-At18-HC 41
P20 A & 43 EE R 91. 3% , e AT TR 43 1 3 A5 J5AR
FFAmA 4t fE 4 91. 3% (WLE 3)
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Fig.3 Purity analysis of the isolated hepatocytes
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SE, RIS AR /I BT 40 10 i BOCE AR X T i 2 i 22
TR FE R L, IERAE TR R , W ML 2

2.2
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Fig.4 Cell viability determined by trypan blue exclusion test
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