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ESTABLISHMENT OF A CELL STRAIN, JTC-12,
FROM CYNOMOLGUS MONKEY
KIDNEY
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Several strains have been established l’mm k!.dmy tissues of rhenu mwllmr&
However, few kidney strains are found ori
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The established cell lines isolated from m lian kidney were charac-
terized by its t tiviti inst hormones and the ability to synthesize

Biochemistry of Renal Tubules
—Studies with established cell

— sulfolipids localized in the renal tubule,

I Inalatad fooe The level of 8':5'-cyclic AMP in JTC-12.P3 (monkey kidney) cells increased

San kidner aalt _ in. 2min as much as 2.5—5-fold "R n with 1.0 unit/ml of bovine
parathyroid hormone or 1.9 units/ml of synthetic parathyroid hormone (1—384) .

P S resulting in intracellular cyclic AMP concentration of more than 40 pmol/mg

— protein, Prostaglandin E, (14 uM) and isopropylnorepinephrine (10 uM) were

Departmeat. of Blochemistry Teikyo University School of Medici also found to increase the concentration of cyclic AMP by more than 80- and

~ “ffold, respectively, Addition in medium of
" adrenocorticotropic hormone
cyclic AMP level in the cell.

In contrast, MDCK, a cell line

calcitonin, _nxg!.nine vasopressin,
The cellular population in the kidney ia very heterogensous. Epithelial and glucagon caused no significant changes of
cells in the kidney have each specific blochemical ch and functl

inherent to the portion of nephron. Thus, it is usually difficult to obtain

meaningful knowledge by analyzing whole perfused kidney, slics from

i

- isolated from canine kidney, i to arg
I » Isopropylnorepinephrine and prostaglandin E, and only slightly to
parathyroid hormone. MDBK cell line derived

cortex or medulla or even lsolated renal tubul Ons approach to solve from bovine kidney or fibroblast
this problem is to the h kidoey cell lines retaining _ullli.nutromntlungtud;uineaplakidmydidnotremttomynfﬂw
physlologieal and blochemical features of the cells originated from nephron. hormones specific to kidney, i.e. arginine vasopressin, calcitonin or parathyroid

The hed cell lines derived from llan kidney were cha- _ hormone in the presence of theophylline. However, in the presence of 2 mM .

racterized by thelr receptor activities against hormones and the ability to
synthesize sulfolipids localized in the renal tubule. The results suggested
that JTC-12 (from cortex of monkey kidney), MDCK (canine kidney) and

~— and prostaglandin E, was observed.

isobutylmethylxanthine, small but significant elevation of cellular cyclic AMP
levels in response to calcitonin, arginine vasopressin, isopropylnorepinephrine

MDBK (bovine kidney) cell linea are of epithellal origin
i 1

luted tubile cad

These cell lines may serve as a e

and MDCK originated most probably from pr

dullary colleating tubule, aly
good model to study i of kid lally d with
speclfic function of nephron. . .

o[ Dibutyryl Adenosine 3':5'-Cyclic Monophosphate

Activier o Monkey Kidney Cells § 3
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‘Ihe induction of alkaline phosphatase (ALP) by dibutyryl adenosine 3':5"-cyclic
tuwonophosphate (Bty,cAMP) was investigated in strain JTC-12+P3 cells derived from
wionkey (Maceaea lrus) kidney cortex. ALP activity was increased by Bt,cAMP in
2 dose-d d hing a plateau at concentrations higher than 5 mm
with the activity being about 4 times that of the controls. The concentration of
Li,cAMP req for half-maximal induction of ALP activity was about 0.8 mm.
ALP activity was increased rapidly by Bt,cAMP for the first 5 days and thea con-
tinued to increase gradually towards a plateau level. Removal of Bt,cAMP from
tiie medium caused a rapid d in the activity, ing that the induction of
ALP activity by BtcAMP s reversible. ALP activity was Induced synergistically
it the presence of 1 mm sodium butyrate together with Bt,eAMP at concentrations
from 001 to I'msm, It was also found that in the presence of 1 mu BieAMP,
sudium butyrate Increased ALP activity in the same manner as Bt,cAMP did in
e presence of 1 mu sodium b Although d i & potent gluco-
cwrticoid, had no effect on ALP activity in control cells, the hormone suppressed
iie ALP activity induced by BtycAMP In & dose-depend At

Lulions above 0.2 mM, two hine derivatives, theophylline and 3-isobutyl-1
nwthyl-xanthine (IBMX), also inhibited the induction of ALP activity by 1 mm
LigeAMP,  Inhibi of protein hesls, cycloheximide (1.5 pg/ml) and pacta-
1uysin (10 pg/ml), as well as inhibitors of RNA synthesis, actinomycin D (2 ug/ml)
10d a-amanitin (50 pg/ml), suppressed the induction of ALP activity. Hydroxyurea
w.arkedly enhanced the induction of ALP activity by 1 mu Bt,cAMP in the range of
dosages examined (5 to 80 ug/ml), while it did not caise any change in ALP activity
i control cells,  3-Bromodeoxyuridine (BrdU) did not affect the level of ALP activity
L control cells or in cells treated with 1 mu Bt,eAMP. Thus, the level of ALP activity
1 JTC-12F3 cells was found
codium b d h and hydroxy

l.or Agents on Induction of Alkaline Phosphatase —— “> o
f 4
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DIFFERENTIATED PROPERTIES CHARACTERISTIC OF RENAL

PROXIMAL EPITHELIUM IN A CELL LINE DERIVED
£)-1

FROM A NORMAL MONKE'IY KIDNEY (JTC-12}
Fourth Dapartmant of Intarnal Medicine, UMQ?MM@IMM. Tokyo 112, Japan ; ‘
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lthrnpt lo ulurmw!.u the thlhl q.uuu-. Pluu oontrast umu:‘humd dnmo?mt{m
and . elect P led P
b and d b cells, Sonicated cells, showed activities

il o 0 i Semarce btven ol Sesoud e shovd st o

ymes of renal proximal pithelium.  Alkaline phosph actlvity exhibited the characteristics of & ~
renal type § + Furth fluent’ JTC-12 exhibited Na‘-de transport of
bexoss, aminc “acid ws wll.l . borpnl.s -phwphm - Thess M[ﬁ'l Indiollc that JTC-12 cells .in
monolsyer culture. mak b i and phy 'y les of IIIIll. imal
splduli.llulh Thhw!.ll.lmwmbcnnlulaw th : dles on cellular functl -\'nnl] i ol ," li

A New Approach to the Modification of Cell Mem!:

Glycosphingolipids: Ganglioside Composition
JTC-12 P3 Cells Altered by Feeding with
Galactose as a Sole Carbohydrate Source

in Protein- and Lipid-Free Synthetic Medium

'I:ATSUYA KAWAGUCHI

*1 TOSHIKO TAKAOKA,* EIKO V7'
“VIASAD TWAMORI,*# KIYOSHI TAKATSUKI,

Characteriution of Na"-dependent phosphate npuke in cultured kidney cells
‘(JTC-12) from monke!
3 e (5 ) i 2
Yoh TAKUWA® and Etsuro OGATA . .
Fourth Department of Internal Medicine, University of Tokyo Sehool of Medicine, Tokyo 112, Japan,
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Phosphate uptake was studied in confl 1

yers of a epithelial llline OTC-

and YOSHITAKA NAGAI*#!

*Depariment of Biochemistry, Faculty of Medicine, Unlversiry qf]'m 73!
Bunkyo-ku, Tokyo 113, YSecond D Internal M

ent of N raln Rumi Institute,

A significant difference in the glycosphingolipid
lished from monkey kidney tlssue was observed when cells cultured in a protein- -
free synthetic medium containing glucose (DM-160) as a sole carbohydrate 10+
transferred and cultred in the same medium containing galactose and pyruvic «
170) in place of glucose. In particular, the amounts at.-n.lh-lduom.om.
ﬂneﬂheuuuudhmlwms:l- 17.8, and more than 8-fold those
that of g

IZJ d:med from monkey kidney: Phosphate uptake iof a Na*- cultured in D
pendent; t, which rouboutlo‘/onhcupake.mdam- i hinced I 6ol adtuocd s o pstide 6 Skasiooo s pyrvt cubl o e
bl N|" dep d P was specifically : cells cultured in the presence of glucose. hMﬂﬂwlﬁnlbndﬂﬂlln"
on the p Na" and has an, lppulnt K, value for with N-acetyl-o-{"C): ine for 96 h, the radicacti d into the

phuplmg of 0. tzmu at 137-mu-Na*, which is close to those reported in the brush-
..« border membranes in mammalian kidneys. The presence of Na* in the uptake -

solution decreased the X, for phhphlle without l.lfmu Hw V thplm.e

upukc was I.nhlb‘ltsd by wbouyl prurifl and
is an active, tmm-depmdtm.pwm
across cell b With respect to the
igmoid relation was seen t the initial .

and is dtpemm\t on an Na'- di
effect of external Na* jon, a sigr
veloeity of phosphate uptake and Na* and Hill is gave a Hil]
coefficient of 1.8. In the pH range 6.6-7.4, phosphate uptake décli d with i

pH. Phosphate uptake was stimulated when eelh were cultured in lhe preunoe or
insulin, and was also affected by cl inp in
medium. These results indicate that JTC-12 cells Iuv: an Na*-dependent phuuplme-
transport system with many of the fi of phosp in the p

tubule.

Regulation of sodium-coupled phosphate transport by
extracellular phosphate in cultured kidney cells (JTC-12)

v (£)-3
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Snmnur_;‘ ; daptation of renal P, port in
1. Cultured monkey Kidoey cells (ITC-12) have """"“d‘““"’b‘”‘"‘“h“"
: T.hmmrkﬁ::‘ - similar nnrlihn { the renal Key words: adspus h
with ¢ ol
; I tubule. Na*~dependent P, uptake in JTC- fq":’ cell, sodium-depeadent P""P“"' trans- -

lzaellakwwnmewulouinrhend-
_ tre medium. In this investigation, further
ization of this ph was carried

out.

2. Loweri of llular P,
"{SOMMMmGJmmnlA]lndandlnln:uueh
Na”-dep P, uptake d with that in
control cells maintained in 3.0 mmolﬂ P,, whereas
~ Na'-dependent transport of hexose and amino acid
was not altered, This response was first evident at
4h after the Tl was
- reduced and slowly devel

24 h,

3. Kinetic analysis showed an increase in the
V... without & change in the apparent K_ for P, in

Py
ped over the sub

sides of the cells in DM~170 was 10-fold that of the cells in DM. 160. Among 1" - :

m«mm-mm:nmwmﬂmhncmcm. Gl
Q'I.'Ib“u y labeled, | ing that the respon:i*’

cells cultured in the low P, concentration compared

with control cells,
lmmpomoﬂilupuhmonlypumu, T S
prcven!edbycyehheﬂmde,mmﬁﬁn;
protein h P and
hanisms are involved in the d nd'thu - AL
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PROPAGATION OF HEPATITIS A VIRUS IN A RENAL CU!!

JTC-12.P3 OF CYNOMOLGUS MONKEY ORIGIN
%}o{. TAKEGAWA, M. KAITO, K. MIYAMOTO, S. SUZUX1

Kmnmno;h University HM«J&‘M 221 Honjyo, Kmmm aod
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: is of s are significantly more activated In eells eultured in D! !~
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Summary. - Human hepatitis A virus (HAV) di 1
infacted marmoset liver homogenate and faeces from acute he—
A was successfully propagated In vitro in a new cell line, JTC-17
The cell line originated from the renal cortex of cynomolgus me:
which was adapted to growth in a serum free, protein free, chem'=
defined synthetic medium, Replication of the virus was !‘ollmw

solid phass RIA, immunofluorescent staining, and immunoele - :
microscopy. The propagation of HAV occurred over several ;i

sages, with the 1st and 2nd passages requiring at least 8 weeks ~

However, with the increasing serial passage of virus, the p-r- '

needed to detect it was shortened, suggesting the adaptation of |7
to the cells. The identity of the newly synthetized virus particle
HAYV was established by immunoelectron microscopy and imm:
luorescent blocking - with human convalescent serum.
HAV propagated in JTC-12.P3
sity of 1.32 g/em? in CsCl

nm in diameter were observed mainly in the lysosomal vesicl=:
freely in crystalline array in the cytoplasm, too. Addition of 0.1
various anti-H.A\f nesuturs sera or of prost:_slmdin E, to the e’
m A '“ed 0

propag

mpomhnﬁmnﬂ:hhulﬂmlht;ryeﬂmm

P, uptake in JTC-12 cells, did not affect this
.. Tesponse. —

5 Theudmlnﬂcucmunc-ﬂuulrupoud
1o ch in by
:mmmm--demmnwm:ymmm

response has a number of properties typical of the

banded predominantly at » '
adient, The infected cells show: ! .
specific signs of CPE. Ultrastructurally, clusters of virus partici::







