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Nornal human renal cortex surgically obtained from eight patients were dispersed by trypsin
and cultured in vitro using Eagle’s minimum essential medium supplemented with antibiotics and
heat inactivated fetal calf serum (209%) under humidified air with 5% CO; at 37°C. The results of

these procedures and morphological or biochemical characterization of propagated cells were sum-

marized as followings:

1. Monolayer sheets mainly composed with epithelial cells were successfully obtained from all of 8
cases, and the cells grew rapidly for about 7 weeks. Under the light microscopy, the monolayer
cells showed marked morphological heterogeneity. In the course of maintenence, transformation
of the cellular appearance was recognized, which included the swelling of cells, development of
vacuoles or granules in the cytoplasm and loosed intercellular junction. Electron microscopic

observation on the cells in the 3rd generations revealed cells with surface structures resembling
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microvilli, or desmosome-like structure between neighboring cells.

. Population doubling time was estimated about 46 hours with the cells in the 3rd weeks and about
90 hours at the 6th week of cultivation.

. Alkaline phosphatase activity, which was detected highly in normal renal proximal tubular cells,
was markedly decreased in cultivated renal cells and only detectable in multilayered fibroblastic
cells histochemically.

. The activity of y-glutamyl transpeptidase in cultured cells was also decreased to a fifth in comparison
with that of the normal kidney cortex. The electrophoretic mobility of this enzyme was different
from that of normal renal tissues, but not the same with that of a novel isozyme detected in renal
cell carcinoma tissues. .

. Lactate dehydrogenase activity was preserved in monolayer cells, but the isozyme pattern showed
predominance of LDH-4 and LDH-5, which was a completely inverted pattern of normal kidney
enzyme,

. After the treatment with 10 ng/ml parathyroid hormone, the intracellular cyclic AMP level of
cultivated cells was increased 33 folds within 2 minutes. This finding strongly suggested that the
monolayers included cells derived from proximal tubular cells, and also implyed the preservation
of differentiated biochemical function in the cultivated cells.

. The detection of a estrogen binding protein in cultivated cells was unsuccessful, which might indicate
a disappearance of a biochemical character in normal renal tissues.

With brief review of literatures concerning the cultivation of renal cells derived from human

or experimental animals, the significance of the morphological and biochemical transformation noted

in cultivated cells was discussed, and it was emphasised that the biological process of this transformation

did not mean a simple “fetalism” nor “dedifferentiation”, but a rather complicated phenomenon.
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TR, IEEEES 5 500k BEEEO S0 kYysE
1, HRCRHEE P07 5 oD IS ELEA X
N, —EORKEERELARTLE, UHLEHHE
Ao &L, BERRPFALIIARICEBO TR G
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OREICET—HITZLDT H55 &5 EHT
H55. BEOHETE TCRe NEHEE EED
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TWiz, 2T, COX5 SHEEsEE RV Iomm
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DI 5 WEHZRT S OPBEREL, ChehET
THLEDL, EEURMEORBRETHEERE S hIT
FTHLENTEIOTRONEEL, BEEHOL
FERBEL D ATTMBORESBEZRATE. A
T3, TOr FEBBICHRT S BEERO B
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Table 1. Origin of the cultured normal kidney

cells.

Case No. Age Sex Renal fesion

i 27 f renovascular hypertension (R}
2 46 m renal tumor (R)
3 64 m  renovascular hypertension (L)
4 52 m renal stone (L)
S 53 m  renovascular hypertension (L)
6 47 m  renal tumor (R)
7 58 f  renal stone (L)
8 24 f  .renal stone (L)
2, HEEFER

R 2 BRE U BREERZ K 3mm kiT
MU, th® Catt, Mgt %&F 72y, Dulbecco’s
phosphate buffered saline (PBS (—)), %721 Hank’s
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balanced salt solution - TCEEIEL, TXx 57177 MmR
BaeBRETSLE. COEBFEZE W0ml @ 0.25%
trypsin in PBS (—) RNz =L o4 ¥Y—T I R
2 B L magnetic stirrer (TR TH 30 4
U, EERER2ET 2. B A ITYL
C@ trypsin JLIERHKEL HiRY &, BREMEBIIZ
IIEAAETE 5. MERER% 1,500 rpm, 545
DEICT DBEL pellet 72 74ufa%z PBS (—)
T ERE, B&Hyi Eagle’s minimum essential
medium (MEM) (penicillin 100 u/ml, streptomycin
100 pg/ml %5 X UHERHL Y SRR (FCS) 20% %
™) AR K 1x 107 ml R LY, AT
i (TD40, fAFRI L) Z70i3 petr dish
(Falcon 3003) 124y 10ml 25351, 5 BIRKEBY AE
ETF 370 K THEBERERZ B ST UEERGRE
B LI 8% 0.259% trypsin in PBS (—)
THEER LY, L pipetting 2d C0rHiE, #
M 2RO R USSP ICREE L) T 2 DOBERIK
FERIT R L2,

3. NRERNREZE

BRI 2O e (M BEME KTE
B OHANMNIRATAFTI 2R ECEERLD 7 0w
Y CEEH Giemsa ¥ 773 hematoxylin-eosin (T4
BLEEL.

4. ERIHRE

ERBEmCAE UICHIEERZ 7.3% sucrose 2%
2p 50 mM cacodylate buffer, pH 7.2 CE[EBEIEE,
29 glutalaldehyde (in 50 mM cacodylate buffer, pH
7.2) T 4°C, 6057 EFE. rubber policemen |
THIlREZHEELIZ0O B 2,000 rpm, 1553 OEILE &
zizvy, BN cell pellet 23 5. <zl
%Pkl X 2 7 & (in 50 mM barbital buffer pH
7.2) 2T 4°C, {60 EE, =%/ — VRN TEHR
% Epon TEUMEL), - = BRR, BRY 7 U ICTH
R UEELIC

5. HREBHEIEEE

BT 5% 102 g /ml T FHELL T2 i I BRI 2
2.5 cm petri dish (Falcon 3001) {2 2ml 03 L
HEBANG, ISEEMCCHULIRE HITHETT, triplicate 2T
URBREBICERICHE LU T A% 0.25% trypsin
in PBS (—) THMUMBYE»ZEL, AT 2
TiT ey bL, MEEMERICH A B0 MR 2
HELI.

6. EER{LFaviast

6-1. alkaline phosphatase (Alp)

IEREHR 5o X OF BEEEE & b Morton (DUF¥E
X DSR2, 3CREERUIITE®IC L b gl
L, ¥NERERONER2L I

6-2. 7-glutamyl transpeptidase (7-GTP)

CHREESS I O REEEIEL b bromelain JUHEIT
TR 2RI, HHAERZS Y, FRY 72 Y
VT EEF 4 A BRKECL YT A VYA A OHE
PRE U LN L HHBEOFMIZT CIRR~TZER D
'CT*% Z) 15)_

6-3. lactate dehydrogenase (LDH)

ERBEES L OEEMES2 1 mM EDTA, 1 mM
thioglycerol %&¢p 100 mM Tris-HCI buffer, pH
7.5 & & §iC homogenize U, 4°C €T 1x104rpm,
3053 FEE ks C i RiE R, BREREAER
Cabaud and Wroblewski ()5 L 5 LDH-B test
kit® CRIBAIETZE) 2HEHLBCRY, Fhrav
F A AT0.8BITER SV B Tz LDH-Isozyme test
kit® (FEMEZETZE) WToHEL, BE CGS-210 =
< hAF % F—ICT 550 mn T densitometry %352
72y LDH-1~LDH-5 03D 350D fEik 2 0 BERlE
vtz

7. EEERMAEHLRARET

Ve—l, FRERAITA RIS SARICNBBEELI
2K EEE 7 s v ) VWITTEEL, Alp ik
Burstone #:91k b, r-GTP (& Rutenberg et al.3?
Wk BHHE HOREL TS, %z LDH
HOFEY 2L PRELVT EEL, JBEICBEL
7.

8. parathyroid hormone (PTH) [Zx3¥ BRKIG

i3

Lpeeh 4 NRRTERE L & biRdE 37 PTH (R
¥ 1-34 peptide, Daiichi Chemicals) %2#iE ULIT®
HWERI I8 17z. full sheet OIRFRITH % HilE/E %
5mM theophyllin, 1 mg/ml bovine serum albumin
&ty MEM & & IT100HE#E LI O BPTH (F
HEE 10ng/ml) BRI, 20RICEERZODT X,
KoK= & 7 — v B IIA TR D 7 v 2 — ViHE
BER I8, 1,500rpm, 1543k, LiE Rl AEEEE
L1z2D b BRO KICHERL, chitaiiha cyclic
AMP % RIA WCHIEL. BOWEIKIZS % MY
ywov FEMEMAT AL EEO DNA 2972 =
WF R R hEE L.



1204 WRICE 26% 105 19804

9. estrogen binding protein
BENEE e FCS BE /00 Em e & 3 it

FEE U0 b Mid% Wi, iEEkE 08g 1.5
mM EDTA, 0.5 mM dithiothreitol 2%&¢ 10 mM

Tris-HCI buffer, pH 7.4 (TED buffer) 4 ml 214
FEDFARL, 1x10%g, 1KEO @ROEL LS
WED LB % cytosol &3 %, cytosol 150 ¢l jz 3H-
estradiol-178 (44 Ci/m mol, 0.45~150M in TED
buffer) 50 ¢l & TED buffer 50 pl 2Nz iz g8,
cytosol 150 gl T SH-estradiol-178 50 pl & FEiEak:
estradiol-178 (0.4 pM in TED buffer) 50 gl 24
728D%, BOBO duplicate T T18FHE 4°C T
incubation % I3 C 77z, % D% dextran coated
charcoal (1% Norit A, 0.01% dextran in TED
buffer) 100 ¢l Zjnz 0°C 2T 30 IRHRE L, Feis
4 estradiol Yz 3%, 2°C, 800xg, 20 EEIL
L, L& 175l % & b 2@ radicactivity ZIR{K Y v
FL—Varhwri—2CRBELN. ‘H-estradiol
& buffer iz 728 total binding %Z7RL, BED
JEEE:; estradiol ZN% 72 DT non-specific binding
PRUTHBH DL b specific binding O 21
Ui

& 82
1. #ERaiEE

8HID T L5 - L ER BB DEEZHRINTNS

BISERBORBER U RENEER4BERRCE—
WOMIADIEE RS, BWHEZEUYD, W1ERRIK
{% full sheet DIREE & /2 5. FERBEEANITIZIRIFICARA
AELBRUODTHZPBEY AL 5L DIHERFERE
TR S 2 ~3EE /A, WIEBETIHIZTHE
TR IR T 505 COIREETHIERO pH DZAL
%55 ERBEETHIBEDNTE Y, FEHL T
BHUTTIEINDS, BHEIX OB CREME 2 H 1R
LT3,

2. FERPHEHE

primary culture (2§ b ENiziEORICIE %
RT3 EFIERMENEIN TV AY, EEME
O T CNBEHU T, »hORE—H%
FL, EREEORES EIEROERIZINLT
{5 3HEHEFTRKALNAMBITIIAIUT2E
FOHEEBDY, 1 23ABEIIRSAHRCTRERIC
Bl 5 REZREEETH D, MISHERTHER &
HVBRICESIT A2 TH S, HEWL fibroblast
LT A DSRIR TN X 5 72RO TH L BiET 5

fibroblast & ZEEICIID/E W B2 THIRZ2E54 5
VI A AUEZEEMS T »2 hEL, MEER
RO THICERY A LN BT XN, Fo0Th
LETHY, KMARIEROBMEZET S (Fig.
1, 2). 3BEEDBICISS LEFITK - Tig fibroblast
MEIMDX 5L, —E TR INPERRCHEMET
% (Fig. 3). E7pldR U7z EREEHIE OMBEEP IKIZ
RPN S EIN X Sk h, EHEROES S
OIS, 6~THEE, HEEMIBOEENT
EBIEUICREETOERES Fig. 4 [IWRLTZ

3. ERMEZE

L 3 EE OIS O XEELIZE LA, HHE
B B L T T ORI E — ORIEIE 277 U
TehiF TR, MR EO—ETiE microvilli (T
FHEIL T EEORY 5N AHES, BHEMEE OMIiT
desmosome & 2 U iE tight junction Z2FEbE 5SS
BE%2E UImiasL 8y 5 i (Fig. 5A, 5B).

4. HWEEE

REGN 7 DIEEEEAE 3EE (MRIARE) 2EVE
LT & T MBS IR A6 T b, F726
ERICIE, HEEO /ST Y FhSEHIL - TohMHI00msR &
HiE sz,

5. EERMEE/LEMNFR

FER 6 ICHRT 5 4 HE OO R 2RYT. Alp
BB EASREDONT, LCAELAS
WEE L THEY 2 SHERERIRIC S DD TiViER
VHONBIBE Ish -1z (Fig. 6). r-GTP jZ bk
B & CHHEFRBRIE O WS RIC AIERESRY 6B
3, BICRBIOHMERMISIICZ OEEVENL S TH
% (Fig. 7). LDH 2Z/ 0351 D 5 HSAIR O
@D b, FREBRICGEET 280 CEEYSS
Wk 3 Ths (Fig. 8).

6. ER{tmpotHE

Table 2 [CER®, 2ESMED Alp, r-GTP 33
ko8 LDH QEBEFEM 2509 714 V¥4 » OlE
BEEDTELE. Alp BEEEHBICRIDDTE
WEMEDIA B LA I b b 3TN T S
EE2TRT. HREENCATS LR oF
HERHLNIDNC EZRIRLIC LIS D TH S, BRI
BHCAERIITOMERZEBOLNT, 74 VF A AR
BHOTFICEINTWS,. r-GTP §EmyiE ¢k
IEREEBICH UEHEEIZERIET T 4. COBEDE
SOKENT ST AL Fig. 10 WWRULTZH, FERIE
b HERPRL, CEBICALNS r-GTP &, @
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Primary culture, {§i|57 (7 175 %555 (miOOﬁ. .

Fig. 2. Primary culture, hematoxylin-eos‘in Yoty (% 200).
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A. MM microvilli TR G+ 2 8K (<2,500).

B. WiEd 2 Aiaiiciles b s desmosome (R L 7ofiiE (<8000).

Fig. 6. alkalinephosphatase DR FEFR S

(x100).

H 514192 & b SNz e b ERem L 3
NHH5s r-GTP L OB SN AHE 2R U
7z (Fig. 9). LDH jEMEEIZIEHR BHAOEME & 1313
BEETH B, 74 VHFA LODHTIR, ERBTIZ
LDH-1~LDH-2 )3K#5y % b5 2 DITR L, ik
a3 LDH-4~LDH-5 25Ky %259, 74V
4 288 — 2 DIRT SERSWELDS B I iz (Table
3).

7. PTH [Zx39 BI0&E M

pmol/mg DNA T % miciiL, PTH 7N 2 4%

TRV & A &b BRI

13 5237.0 pmol/mg DNA & 1313 335 D75 L5
ZRUIC.

8. estrogen binding protein

Fig. 10 }Z/R79 X 5 1T estradiol-175 (> cytosol pro-
tein |Txf3 % total binding & non-specific binding
OIS EY A LN, FEMIZOHITE estro-
gen |ZH{9 % specific binding protein (33 51178
W oLHEL.

IR &
b MERBEE % trypsin [ZTHIRTEL, HERS
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Fig. 7. T-gluamyl transpeptidase DEFFZMAR(LS. qu-{géi\a){f,}ﬂf}@.p;ﬁgﬁ:j)i&g
han, HERflcE @Bobhs (100).

Fig. 8. lactate dehydrogenase 6@%%%&%&{};%‘ —f&f@{ﬂ}ﬂ@t%m-‘@%ﬁiiﬁ
Hbd (100,

Table 2. Enzymatic properties of cultured renal epithelial cells in
comparison with normal kidney.

enzymatic activity

in normal kidney in cultured cells

alkaline phosphatase 680 t

{ mUsmg protein™) SRS
7-glutamyl transpeptidase

(wmol/min/mg profein) 0.8%5 0.166
lactate dehydrogenase

{ Wroblewski unit/mg protein) 4000 3344

Protein was determined by the method of Lowry el al (25)
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FRBIIS1E T ATRTOHITERZER % ﬁa:p Table 3. Analysis of LDH isozyme.
HUEMII DS 50, T OFEFE/S IR 7 #R >
WL GRS & MITREBENIT A T T Mk iffm‘\fai

LDH isozyme (%)

REMIIEDIRA § A 5N 503, Rz Hsia O-EET % L I 2 3 4 S
LTW% O %<, microvilli OFFEL b IRAIEIC normal kidney 40.7 33.6 17.4 66 1.7
HEEd 240 ISt EN TV B DEEL LN cultured cells (=) 3.3 20.2 38.5 37.9

. U U786 IR BRI AR E SE DG D A 5
N5 Alp (3158 ERREMIIICIIE E AR I NS,
F72 7-GTP 32 DIEHER & & IR KEI S EhE
DAL B 3. LDH fEH Iz #ian s
D, TAVHFA LD NE -3 FRBRED 84—
v &3 44T LDH-4~LDH-5 OB %5 U1z,
F722 0 HE Mo PTH 1T/ U Mg cyclic
AMP WL EF &0 IEZR L, FEALREED
HEACERME O—2REL TV B EZALLNED,
estrcgen |Z3f 9 % specific binding protein [FffH| X
Nzsh -1,

z =
, ; HKREBEYOIERE B (RAEY S 5 3ARITH
¥4 9 | 3 K) OFIEEII P Y EVEL 2 b 5, LkNES
e CREETIRETH A T E D, %L OMIKERITIE S Y

. AV 2 EMBRGIT R ST X259, s O%Bk

Pt —T ey BEIKFIILD 5 5OV SHOMIBIHILS £ 3

1 IE#S r-GTP, 2 ; 3%/ L b i TIs h10,12,16,17,19,22,27,30,40  Z (DIL > ITIZ B DA
HWxnto r-GTP, 3 ; Biifays r-GTP. P & D RIHNT I U TIER 1T B L antidiuretic hor-
dpm
5000
(J
z7 X
4000 H 2
3000 - el
2000 “
1000 H
T i T
InM 2nM 3nM
3H-estradiol

Fig. 10. estrogen binding protein (D dextran coated chacol assey.
Q @ ; *H-estradiol-173+TED buffer
- — - ; 3H-estradiol-173-+excess cold estradiol-17
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mone BSHE %R 012,940 fluid transport %»
BLIE-5>TOA I EHRBIN Ak, PTH o
USSEHE2 R3 M, 25 =8 K6 5H
[, »H3VREREEICHEL THEET 5 M s
EBDHARLEBHLNT VA, TRV
FOIUSRIRED A ICHE T A B ORENTRETH
BT EBWEINTL A82630,4D,

U U35, b MEBEBICHET 2 BIEOBED
BRY, BoNAMEOEE IOV TORFRIINEL
At FERCERINTNS L5 ThD,
al#® Tk AR BOHE, Williams et al4® o &
2153 EREMIL ¢ CEA BWESBIC BT 247
72, HAWE Ueda et al® T X 3 3 F R &M
OHEHEICET AW ERRLITET .
LOWER BENTHE, HMEBILLAATRTHS
#3, CEA BB OELIEA LN, FEHPB L
7o T HEEENE SR UHEE 2T 5k E
LIRVEDIRITEED LN, ThLANOHEEE T
WTREBCINTOEOOBERRTHSH. D&
5 IR AN T b MER B SE RSO HE 2 iF
FEITT 5 T & DBEMZ TS KB W TR,
FioE e NEOEBWEENRATETI2D50
DTRBNHEEZELLNS.

ITELZOHER LY e MEEEL D, 4ROER
ZVCHET AL b 2 100 B ORI TRz
PEETLIHEBHENE SN, O 5 ERHE
P REERICE LTSS —REIE SRR &5
VIE MSEEPSA DT OBRBPEE B EINTOED,
TR UTCIER BB mIE O RETR, AU
B0k 5 KHEBINANIITD XHBEICERL
THIZ. NSRRI ERERESE &4
3 A5, FBEEMITA T E 72 b (D heterogeneity 7R
FCEPEIRBETONL S, EEB 2T MK
DURERIE, FRER, MER BV IERY
WIS T 2 EARFE—EE2E 2 P E A
THROCL EE B A, HTINSFERMIED
HLDYDOVEBUHTHALELRBUTNSE ED
BALNA., LA, REERRGEL hBLNAHEE
MIBIZ I T 3 ATEHEN), BEREM & 5 g LEERi
3 heterogeneity ZR3C EAMEINTEHD, £
BTHAP»E LV T LRI NTOERMIE 2 =
I OB, U UBBENIC A T desmosome 35
ELOXIREEE S & microvilli % FEi 4 2 MR OREE
% by ONIBEOEAER Ch b B EMEB ORI RS B3R
MEFGEN TS C L 2MmRRLUTE D, AR
in vitro THFMUIBED — BV I ABREREIN

Stone et

v b IEEEREMROER 1209

TWA L ERRLUTWA., BRI A S & B
WRBEOFEEHBVEZFDT7 A VA ADFELUNE
BOERIND T LT TCIRNI. AR ERBR
RERmEMmEIT Alp BEOHFEICEL, EEX
KENZEL D 3~4KDT 4 V¥4 2% 3 D0 EHHEL

INTN 32020, Uh LR CIREERTHEES
DT SEERIED WY 2L, 20O FED
BEAEERLTLE-TWVA, ZO BRI TTI
Lieberman and Ove?® 1Tk b B lsbNiz v 4 £&
MRORBEBICIHNTA SNIER E X L —FT 5,
AECOBMBRENEMEMIEBOS T4 brush
border {ZH < AFHLTH b, BERNICAT HIEMIE
W ZAVTEDIT A fEB—EME I TH AT d b
D53, BREEENSEELTLE > T2 DEMEET
H %5 . MEOBERSL L BEE 2R % > Alp
OMERIFBEMITS LN A EERFENEE OMHEDS, &
BRI ERR BB L TLE - T B L E %
BRL T BEOn LNV, BEEiIzsyns r-GTP
DFEMEET &7 4 VF 4 2 OBALITIER W B%K H 577
REELZONS, FTTRBELUICE 5 W Biiama
BT 7-GTP ERERBCHE U TEETH S
B3, HE INTCERILEESONERICERES, BR
BHHVEITEFCALNE T A VFA & &R
1z 1-GTP R IN A, & L ADEEMETIX
FEHHEOET & & 3T r-GTP OBRSIKEDEIED,
EEE r-GTP tEmiamics 725 y-GTP Lo
MMz BEER2 >k 5B LU TV, 20k
falREo 7-GTP BEFE r-GTP LtAUREHER2R
T EPLW, BICHREL T A LI TET,
F PR BICTEME R & O N SEE 2R T EERS
CERRRETHHS. BIRUBELS, d50I
BroE Ak L LTI SO BEE D r-GTP OBR2H
N, COREEMEIRUIC r-GTP L —Zd aHifa%
RETZETHY, 3 UCNIAGEE L BRI,
COBRBUIRGEIT L b 72D s ROE (VR NTEE
OB EBEINB DS LN, o572 SHB0D
MERETH 5.

— K 2 R U TR iIc A 5 3 LDH ks
BINTT A VY4 LE — U DEBNT L LB INT
Bh, WK & LDH-4, LDH-5 x5 M% LDH
WADBEEETRTED, HAHWVIZTOME LDH ¢
SRPEBRRREED 3 ETIEMTICEBmMeNnT
WAHSILD  F BN R B DS, —Ric LDH 74 v
F A MIEEOEAIT & 3 720 MBSO shift
MWHEND EINTEHU2LNS, EHLDEZLT
EEEMEo LDH T E b0 BEELE
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IR—=FT 5. L L5 cheiEo BRIk
LIE 3 41y, BRRECi: LDH-1~LDH-3 i
fE %3R3 &5 Plleiderer and Wachsmuth®® (D&
ELWVENYETS. LU ABIEERBIGUTHE
IEFEBR D OWHEED S Lvans, LDH 74 v
1 LAOEHEPBRICOVTIRWEIETEBRIZL, £
3 BERF Mo LDH 74 y¥F4 A OEE %
N2 OB AREED S IZ I,

I TEIX estrogen DIERMEEELELLN, FT
v ]\6)’ 7\7x3)’ /\1\157"23);?0’;0{, | ]\1,34)IE'%
BTt estrogen receptor PSEFET AL & BT TCICH
EINTAE. Uk L BEEHEICIE L0 estrogen
receptor MR ST, TOARDLL TE LR
o, BiEoMEELZ L o0 A, LB v B E8
it estrogen receptor D#H I N BB EIN20%
KHLNBH, s OBl Sh 3 BEOART PR
FEBEERN 12A T low grade KAEINAE EDTH
B T EIZFOREE A, ‘ '

U EDNT § 70k 5 BRI RS s Hi%
e bie, BN R BiTichiz A% L%
EUTHA L ERRLUTNA. LT AT, BE
FEEL D SRR I FERE RS 5/
PEIENT VR L ENRBIMIL Tz, PTH
T/, BEoHII i ISEE2RT MIENEET 2
i, HEEFEMI IR RIS LB, PTH
recepior & 39U I BSRERSE ST I s L T
WAL ERRLUTINA,

DS R SHEB LT TICREINT NS
S o, BEBMER T CEA BWELES ST
&, BHIEED BEFEZ o vz smnl
EWREREZEDEAE, HEBLW) RICHIEZE
T ERLYAHONS IR UT BRI, ‘s
VALY EVWS X SR BMLEDOTELEL, »5
marker L h AN LU TTHEEDMITH b, D
marker & by A1UE, FARAL, Kol iEROD
BW0NE LS & RN BEA~O SR E RIS
N, F7fhd marker X bh A% & MEEBROBEEOH
TISEEMEGINAEE L 5. BMIUEEEE~O
BIGEEDNAELEAENTNS. ULLEWE L
CTEEZC &R L TEEEESMEORE CELIL
THENED LT AO TRV ETH Y, ¢D
RIS HB DL 5 SEE 2 R & ooy
RMEUTHVWA L EWHERERETHD L2 YE
STWAEWVZEL S,
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