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Primary culture of adult rat hepatocytes and assay of hepatic functions
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ABSTRACT

Rat hepatocytes were isolated by collagenase perfusion method and cultured on the collagen coated
dish or on the floating collagen membrane. Using the primary cultured hepatocytes, the efficiency of cell
attachment and the hepatic functions such as gluconeogenesis, ureogenesis and albumin synthesis were
studied. The cell viability was kept above 50% until 5 days and the hepatic functions of ammonia metab-
olism and albumin synthesis were maintained until 7 days. Floating collagen membrane was found to be
more efficient than the collagen coated dish for the maintenance of hepatic functions in-vitro.
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Collagen—coated dish2| FH|

Michalopoulo 5-(8)¢] HF{-& <7} Hiwla}oc] A}
43199t} Rat tail 258 Bold collagen fiberZ of
7t =8l & 400ng2 33l 3% acetic acid 100méd
o ol 4TalA 2417 HE el F A 2
fiber& ARl AAsta, pH 4.2 2A%
% 0.45um Millipore membrane®.2 H#F3igch.
Collagen €9 30uf 2+ HBSS 3.0mé2 60X 15mm
Petri dishel] 713 & dishS A2l 30871 8
Z), 4e] o] yellowdl]A] reddish yellow = &}
™ humidified CO, incubator(37°C, 5% CO,, 95%
Air)dlA 20217} AX incubationit ¥ ANrd
Pasteur Pipette® 2 dish®] solutiong AAY F
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Collagen gel dish2] FH|

Rat taill 24 Bohd collagen fiber 1g2 24A)7}
Zol Atd 70% alcohold] H7} AR 3 484 7F
Eol 4CdA AFE 0.001% acetic acid solution
300mfell H4ich. 24217 Fob WA gt FA] 9
fiber2& A2 ¥ clear solutiong A& AM-3}
grh. $19 collagen solution 1.7mf-2- 60 X 15mm
petri dishelj 274 coatingdt & 1082 F=%
DMEM medium 0,4mf2 A 713k}, oF 1527} tissue
culture plated &5 & F geldA$ Asiod A
o)A 3027t WA 8l bt cell & AF3bch(8).
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A FEE -4 200~250g2] Sparque-Dawley
ratsE Seglen(2) ¥ collagenase perfusion technig-
ueol] oJ#A] Hejsiglen Fejd xS AES
2 o 90%9drh.
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Cell suspensionS 10% FCS(fetal calf serum,
Hyclone) 2} hormone(Insulin 5 zg/mé, Dexameth-
asone 2 ug/mé, Aprotinin 5KIU/mé)e] A1 Wil-
liam’s E wiA}el] $E7} 8 x10° cells/mé% A 343}
I 3méE 60x15mm collagen coated dish (Nunc,
21cm?)ol] AHE3}l 225571 x10° cell/0.15mé/
em?=E)A k). Cell attachment & $)3te CO, in-
cubator(37°C, 5% CO,, 95% air)ol|4] 4A}7} v}
& F, HAEA] o AXY AAE A 10%
FCS¢} hormonee] &4% MZ$ wix] SméE w3t
3lgdch. Collagen gel dishE o] &% 7%= ANF
% Pasteur pipette® 2 Petri dishe] 7}zl &
swirlinggkch. wheja] vl ofA|7te] ZAstgl o) whe} col-
lagen gelo] Petri dishe] wjetel|A] Eaj=lo] gl
Akl 7} €] 22 o] & floating collagen membraneo}
s g} wiAwd & 24117} S CO, incuba-
toroll A wioFgt & ZHE AYS AAslgon 714
X AFA7L vl oFahaA Aol o} £-3gict.
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HAEEE 05%, 1%, 5%, 10% 2 H3X]A coa-
ting3t dishel] A EE AH£&te] attachment H3-E
ZArskd ot
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Ammonia =T B Urea MMsE =

wlek 24217 ¥ wjAe ImM NH,CIE #7}3}ed
At w2 gkmuole] FxH ket urea HAFE
Z Al =3 48417 Ao wjA] ZEA|
oir} 1mM NHClE 37kl 22 AgS 39
t}. Urea ¥E9 24L& oMHIYlA T4
assay kits(urease-indophenol method)e|] &3] &
Azt ¢®uol TE+ Wako Pure Chem.
(Japan)el| A T3} assay kits(indophenol meth-
od) & o]&-3ld A 3ict.
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ZYA 2] wokr)zlm} WA Z8e] W glucosed
Eew3lE 24319} 24uPE-L glucose oxidase
9} peroxidased ©|-&3} colorimetric methodol] 2]
& AA sk ch(15).
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XF rat albumin(Capel-60130340, Japan)}
goat antirat albumin-antiserum(Capel-02130341)
< 0]4-3}9] Single Radial Immunodiffusion(SRID)
Wy oz s,

HzZW ATP &%

M E] Al oFS AR F A E AELE &
a7 g8l MEE flask FHoIA woid 73
AE2zrt 43 aske @48 957 93l
of AlEY ATPE & sle] Ao ANINYER
& AR WE o83l ol F& A2
4% AFH ATP %7} 343] 3ashs A$ o)
431 7io|c}. Serum free mediad] =<l 0.01% co-
llagenase solution(Type I, Sigma)° 2 #|§ 7}
A= suspension 100 4 ¢ & polystyrene vial(12x
47mm)el| &3t A M EL ATP F5A]<F(NRS. Lu-
mac)-2 HEPES-magnesium buffer(pH 7.75) 7mé
2 88A)7 7 100pl & 4 ¥ Luminometer
(LKB-wallac, Model 1250)& 10& Eqk9] 49
oke =3 standard ATPY We| o}a} njwsle
ATP9 oS AlAtslact.
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el EAA7P AZFZe] vjAe d3S ol
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Fig. 1. A:Attachment of rat hepatocytes on collagen
coated dish; O, poly-D-lysine coated dish; @
and naked polystyrene dish; ®. Hepatocytes
were incubated without serum.

B:symbol;, see A. Hepatocytes were incubated
with 10% fefal calf serum

C:Effect of calf serum on the attachment of rat
hepatocytes. Hepatocytes were incubated
without further addition of serum.

e S doh g HFE 05~1.0%
e M2 RAEo] 60% FFo|d Yy
T 5~10% M 80~90% 2 Z7}stsch.

AL A7 %2 naked dishe] 7S Fo]
A7) g olfi= A E7} Fu)skE albumine)
polystyrene dlsh-4 Fd] WA bindingshdA 7+
A 2] Bag s3] WiEel A2 Holu o]
Hhl FA o] H71E Qe A E o] 2RHE o]
= ¥AYd| =A)3k= attachment-promoting fac-
tor(o| 8 &<} fibronectin)E°] adsorption-inhibi-
tory activityE A1 albumin®.t} polystyreneu}st
of Agtshe Fo] 21 ulebd o]Eo| plastico] 2
gl A 2SS fF2sp] g}, 22y col-
lageng A& dishelde= & Ang A4y
A7) e A9ol SlolH TAE B Wrhe
Aol Bolx] gkee] L ol g AIZ Zxhs}
+ collagen receptore]] ZH| %7} $A- o2 A
& 4 9lomz Ao Ex}sk= attachment—pro-
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Fig. 2. Variation of ammonia and urea concentrations in
the primary culturg of rat hepatocytes, A) using
collagen coated dish or B) using floating collagen
membrane. | mM of NH.CI was loaded in the me-
dium at the begining of culture.

Ak $FEOF gl o 1047 Felle A2 g
HE & 7 8ok o] 5 1047 37 g 58 3
AbsP 1.7pg ammonia/né/hrol} #w3slc). olw]
o} FXx9| 2147}t 714 2.2} ureogenesis 7] 5ol <3
Aolehs AL 7)== uread] ¥E2 o $ gich
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gens A& dishelH B} ¢tmyol AALE 9
urea AFSE7 A vehded 53 2] 447}
9] d®yo} A AL %E 3.01g ammonia/md/hr
o] urea PAAEE 7.2ug urea/mé/hro 24 col
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%7} collagen coated dishell#] ¥} floating colla-
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A7beled dE o} Frmsle} old) Wl urea ¥&
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Fig. 3. Variation of ammonia and urea concentration in

the primary culture of rat hepatocytes. A) ammo-

nia concentraion, B) urea concentration. ImM of

NH(Cl was loaded in the culture medius at the

begining of culture; ®, NH/Cl was not loaded; ©.
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N2 F23 A7) 5d] s, ZhelA ]

= ghilale] 40% o)A AR Ek= albuming] §
Azt EuE £ 4 9ok 53] albumin £¥| & in-
vitro Wi eFell A L 7158 4A 4A = ejok o
o 7k AARIAHEGF)2} hormone(dexametha-
sone) Eo] W& G e Ao odeix 9ot
(16). 1.8 4= x|Vl &= dexamethasone ¥} nsu-
line] albumin g4l v)2)& G 3FE AR Zlolo)
Insulin®} dexamethasoneS 7 713t 497} in-
suline]t} dexamethasone& 747t A 7kgh A-$Hch
albumin AAtel] 2] AR vepton wfokel
Well o] 5 7}#] hormoned 7+7k 713k A5l ol
o)L insulin®] dexamethasone®t} ¥ o AH
o Aoz vepyrl. 53] o] F 714 hormoned| 3
7he wlokz B wiof 12047t o] =43 albu-
min Ak 2 &3} of FE8H vebks A
o2 Hol 72 Av|uokt A7 frAlel W
ZA] Friglojof & A= ARl
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o : Williams'E + 10% FCS(hormone free)

A Williams'E + Insulin + 10% FCS

4 : Williams'E + Dexamethasone + 10% FCS

© : Williams'E + Insulin + Dexamethasone + 10% FCS

Fig. 4. Effect of insulin and dexamethasone on albumin
secretion in the primary culture of rat hepato-
cytes.
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Fig 5. Variation of ATP, glucose, urea and albumin con-
centration in the primary culture of rat hepa-
tocytes.)collagen coated dish B) floating collagen
membrarne.

ke Aoz Helr) wjokd W9 glucose, urea
28] 1 albumin FX9 #H3= 714 29 gluconeo-
genesis, ureogenesis 12| I protein synthesis 7%
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