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AGING AND LIPID PEROXIDE
Kunio YAGI (Institute of Biochemistry, Faculty

of Medicine, University of Nagoya)
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Expectancies of Reproductive Life

in the Mouse, Mus musculus mol os sinus.

Takashi A. NOMAGUCHTI
(Department of Biology, Tokyo Metropolitan Institute of Gerontology)

KEOBAETCR, £ EO0ORKREKXKAXCHDIIDVDTXIL> T, EHOKT
B BsEBEZZINLh TN, £4F2EHEJT L5 X5KEHFTHhcEEER
PREEZOEBEEREIEBH UIVWERED, BAHABEBEBRKRTEHEO— T OH
HARAIEBRXREBULUTIITLLDDOD EHEL N D . D X535,
HEBMEZIELEREERPIT D> LETHEMKDOEMBTKRIGEREBEICLUT
MAREEDDI I EBIRBDHDIZIED XS5 T H D . T, K2
S agNY IR RAXAIOOEBBBHMBWMIEETO>ONTHEN, THRHIREIDNTEIL
DEMHRICAHVNSLS M TWNWEYT YT XADODEER B$ITD2BF5ILEOAMEIK
DNV T EERU .

(7 B

Ry ayy Ny IR AI (Mus musculus molossinus,
Tokyo /PK) Z2REKINTHRXTBEBIYE . T xbb, AU
EEH - -YRNTHEDTL, HEH, DEIHERIEEELHEL, B AL
DVThHD»BANETTHEEAH I L., PMHRIEETCHFV, B
BEOGEEBC, XBEBORBREREOICT D> . AR A U >R
WEBCRF-1 25 %, SR K KZEHWIC. By -0
X@drEEIEHE 1 EBIT-> ., Fx, FEEOBHEHRIC DN TR TX

£

VE®BEEr®BEL, AE, AE, BE, BB, ERE®2HWETUI.
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BB LR YaINY I RAXI,Tokyo /PK, DEET 4 B L
OHENBAEINCBEHRIT DWW THEH®B 2HND &, ik E R
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12 893.3+ 25.9H T.ABEXLSD AEEPEMOLE 36.5% T
 EHARRIREBEL NI TOAGTTM S BEEUCEXK & =5
HEEEBDIDBIEHBED S N .
MEGCHUTHERDE B PN OE S CHLBMN A= 3 ME &
EDEDOLNIZIN,TOEEELRE EERCHERBMARRIEELS NV X 5
THB. T O EBMCISHES SO, BAULU I 212 MO W EIC DN
T
2

3T
oo dt S

HBDE . EGHEBHRRBRSATLHEAD 20% BEEH EEKIZI 1A
% THhUOL,IThZ2FEHELLDDIECEENDRBLLBBL (4%) , =

(31%) . &= (18% ) . X F (8%) DE T H > Jic. 3 h &b,
HEEHEBHEOOCEFRBRBEOMICOHLBERIHERED SNIEDo> 7.
XS5, 2o OODEBEBMMBMITL TBIANEERODOREZIL 2 FANBZ &, B
AWPWILRBIT TRHEARBR ~—EDRTEL, EE/ HKEREBDBESS XL
BHEDICNUT,HE2MHBBT DI BICKE " EHE,BHBE /U
BREUEKE/  KEEM —-—TETEITDdD. ThEdb, K E,. K E,.BERIRK
EOETL WEBMEET, 25 CHMU KT .

(& &%)

WA FEOEMOLERSL BOFHFRELENILANILTRESN
T3 EXILHHhh . SAHERENTH D . — B . EWMEBTSERT®
SN YW EFTAOOAEAEFHBRODBEITICODERENEFMIRCSEREEU
BEBEAMBMMSAMENh TEHAOEHEZR T . By o BILEREEMEAME
R ->TAKEE BIWITAEERIKER ZPLEECST 5EFmY OB
BORBEET DI ERIZHEDES>STHD. EH R XCH57BL /6

EBEHEHEO TTHBULTLHLBTDO %&£ EHRETNE N 80EH BT H
DV EEHMBRO TEDL , NY I RXITHANCKERB T H D, 500 B B

MBELLEEDOND XS BDB.
FIG. Reproductive Life and Life Span in the Mouse, Mus musculus molossinus.

A solid line between vertical bars shows the reproductive duration and a dotted
line is the remained life after final parturition.
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R, BARME, KEE--. KEHAX
HEMEAL A TR SRERBER, KRDYHRE. LHEBRAFRE . Pk

LIFE SPANS AND MORPHOLOGICAL FINDINGS OF WISTAR AND F-344 RATS

Masayoshi KANISAWA, Kazunao KURAMOTO, Kenichi KITANI and Kunio OOTA (Department of
Pathology, Laboratories of Experimental Animals and Clinical Physiology, and
the Director, Tokyo Metropolitan Institute of Gerontology)

ELMRO/IDDETAEHE L THEBIT I/ HCORBERATNS. 7 v MY LTERNT
— 2 RMAUTEI—RE LT, BERENBALOOBRKBETNDODOH D, ME[R, F-344MK7 » bD
HBEMRLARREEREZPOLICHREL, Mo RE, O . BHICH+4DROBLEEEL S ->T
REFTDHIILERBX, ELRRETAVE LTOREDHRFAOLESR % LI,

G, Wistar BEUF -344 7 » PR BLIUHIRABBFTIC L 2EGMBEEI I L FHE

L7 F BTV, BT, BIBRIC KD BRSS & 40 BoK LB (RE) (K& BE L. ETFOERETD .
1. HESLUHE

Wistar /Sle8LUF - 344 /DuCrj SPF 5 5 iM% Semibarrier® ( 2 2+ 2°C, 6 0+8%.
1 2B501EE . 9/ hr A%, all fresh VICEBE L2V — VT v ZNICT3 I/ cage RELEAF L7z,
FFHE, BSHEMECRF — 1 &, KK KEKE, £ 110~640 HOMICHEF - B BEK(PH
2.8~3.0 )BEIE A MBEEOBAL LMFART v bES 2BHTIHIT. B LT, HBEEY 0
T, Sk, K& HBICERE S/, 2L, BOAKE9 OILT, Wistar RidA®32H8LY,
F-3111334H8XD, 1 HYEY 7.5 ¢HIMEZE26, 334 NG TO— RS Lo

FHWEZ 4B LT, FRIE LTS SR Licad, A fFR5 0 %R, B0 >72b i
DWTHISE BE DI DIRTEIEH Lo FBRICH L7z,
2. & g

D FHEEOHRS B 1HFOWREDS DVIIHERIC E b7 /o ZERBIT R VDT, Wistar R TId#iREL
LB 50 BATES SHUEEBMLAE L. SOLOKSHRIXMEE L S Wistar 205 fli% /R L7720 EL
THAMA DS, Wistar B TIL 650 H, #f TIX 720 Hilijfka D, F - 310 Tik, il & ¢ 730 HATEA S
BTl BT HE TR R0 IS IR ofzo ZORBIZ, VWF NS 8 5~9 0 %4 ABORELITHIAT Do
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BEBYVBIMBIZH) KB RLDTHIPELEEHATIH, RERT S FOBATEFTS S »
POBEHBL LB LR LTALYHRBEICH L T2 £ o0 (K1 ), SIREFEOKESN
ik, REH200 AR E TR ENFNOMLIEISALEBERLIS, FOREFOBELZH /-
HBL. £#700~800 HOBE T B ERZREDOL TV W,

2) AHFR K2IWistar Gy DEFR 77 78T Lico R I ETNFhORKTR 25, 50,
TS5 %EIEHBERLIce WHT » M T, B #E, FIRBEOBICHEFDILAL., BD 7 5 BT L
D5 0%ETHIEISE LAMER Lz, Wistar & F — 344 D H#E Tk, Wistar 23 il L 4 5 0 AR
MHGICHB L, Wistar L F - 344 B, Wistar IR BHLF - 344N YRAFR E /L o TV B,

3) KN RADORICRLT LB B Thd ofce RERTHOBRBE LM CRARLIBTEEES
NDOHMIZEDIETORELEEL o7,

4) BRREEES W%k%%®§1ﬁﬁk%%®&T§¢@ﬁ®ﬁE#Ewomvﬂ%&%&ﬁ&
ETEBOEANZE Aol fil. HANRE L A(K2 ), EFAENRPCABSEOHEBIZ X
A0, HIBABTI. BERERENRETLTEY., FRXTIBAHE B O Wistar T 1 /1 152RH2
N2/l P

5) IGFMMRE . B. B, CSCARMNICKRIFTRERDTVEN., HFTREFTH S,

3. EBREIUTES

1) Bz, EBICHREMICIIERERD bhic, TOHARSEORITRETH S,
HRABRCOVWTIRAMENREDRFORS . ZHFRBEFORNELETH 5o

2) EADBVODLSEEBINICOVTIRMEE o TWRWA., FHIEE L THRMICETEZ2HDS
BEIIART » PCIZRH &N HKTERTIE I O FBRETHINIDOMHRTELDHED L TEDINES
BRHEET 5.

Fia. 2 1o 3men curve o1 wisia Rat
Table 1. Mortalities of Wistar and F-344 Rats(days) -
. Wistar F-344
M°”ta12;{ W F I M F W
(rest.) (rest.)
25 728 758 836 778 813 -
50 804 848 - 853 906 -
75 846 - - - - - o
Table 2. Incidence of Spontaneous Tumors in Rats Fig. 1.
= AUtopSy Cases - uj‘cya:::::nc;::.’m‘:l’;ol:v::;.;s':‘.;:rwul Rats —
No. Pitu. Testi. Subc. Thyr. Others
cases .
Wistar " TR
M. 54 11 33 8 2 3 f.«/’f N
F. 25 11 - 16 1 4 ; " \
M(restr.) N 1 1 0 0 1 :
F-344 g o Tt tareivan
M. 42 9 39 7 3 3 -
F. 32 12 - 4 1 5
M(restr.) 5 0 0 0 0 0 ™ o
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STUDIES ON THE MECHANISM OF ADAPTATION IN RESTRICTED FEEDING CONDITION
(2) LIFESPAN AND CLINICAL PATHOLOGICAL FINDINGS IN THE SENESCENCE MICE

Minoru OKUGI. Kazunao KURAMOTO(Animals Laboratory. Tokyo Metropolitan

Institute of Gerontology).Kunio (MOTA(Tokyo Metropolitan Institute of Gerontology).

(B8) BHWAABERIC L - THERERT 2 LB LM TVB, L L, Tnd&XREpHH»
BoTwbdhEbhb2REKHETHIH0D, B2 TH AV, ZI T, bhbhd ABHRK
IV EBLTRERLALEALOLNRLIE[/LLIF T PALOES~ Y AL OV THREKEFR
EEEL, ELARTBRML %,

(K& ) SPFOCs7BL/e ik EASHRM 2o OoRBERMBN 159, 204, 259, 3094,
35 ¢ /BOHBRAKERBRLEABLKABO#REE 1 01, 122, 113, 2:2, 3:3
OAEFBHMR TREOHBRAEREN 1 FHMKOLAVRBBEBT LM TRBE LA, 72122
-3y 78, BN -YCRE, v- B 2BTXR LA, REIEE, KESEREKLE
1 BlEHH. —HRE, T8, ALHRCAIR. EERBOFEEL, BBRUEIIZ 28R
L %o

(&) O HGECHRBECHECLARRGBRLECS, BRRFOS 0 T A EBRALCHL
T, 3.5 $BLA409ERMAALARCShLELSKENNER LA, AFMBERTAS
BRECEA2OhAn 100 0 OALERAROERSL2ONT, @ MHBKEAREC, B>
1:3>1:2-1:1>2:2, 3:3L%b, hELABLTC-2s, @ HEHE1: 2
BRI RBL, DWT2 2T, 3:I3EBRVTRVCSRIBEHABIDIERIGTS 5fo
@ —KREozrH»T, BEQAVE., HE. BE, X, O%. NBrEL k. BEROKIE.
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(RRBEARERAER - REFHREE )

EFFECT OF RESTRICTED FOOD INTAKE ON THE EXCRETION OF URINARY PROTEINS
BY THE RAT DURING AGING

Yoshiaki FUJITA, Toru RIKIMARU, Mineko ICHIKAWA and Fumiko KURIMOTO

(Nutrition Research Laboratory, Tokyo Metropolitan Institute of Gerontology)

(B®)

HRER AN YA ABEBR I AT v P TE, B ED 2B RREE
EEOREZOMBFNLELLEACLETL, ThKEd it TRFND
2y N7 HEBMAEMLEBED 2 ENEENMCABRCHREINL TWD, &
THHB, ThOR2Y < 7HkoRBoOhABYHETO®L %2 D) BEHCE
>THEHFL, TORE2Y 7 RHULFS00BHULEDT » F T100% D
ZTH5kD, Thid, FBMNHEO1DO2THALLEREL bh TWhi,
LA L, TOROERET, MBRKEIZOBOMBRENEILLERF~ND £
YR I7EHMORBRABERREFKG LEECHRT A LEBREI N,
BFLD, MBCEIZILARNERTAZWZ En RNk, TH#K,
MBI ERIZNI00DD 2y N7 REREIALTEHREREL L 5L
7y POBRRER BRHIOEHER > TWE, —H, A ORERHYT ToO,
Mg ER R ORE Y7 BMOENENEL2EENKHBHE LAakEF
BOTIn, T TEAMRETHE, MBI EIZIBTEEMRTFRGF 2 2
HitoBL oh 2z, KEHMABOERSWE L THARATREZENLT » b
PHARTAHAADOFEZFHEYHL ALK THENTARINA, T2 T, &
I TBLABERO—BERET %,
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KRI TAMAREDC(3BS), £R1 THEHBRHE (1284 ) 5 5,
ITNEFhBERYBHICEBRLKT S Ad 1ibBEHEL, TO80B K50 ¢ &
KHIB LABY*BETH80DPBRUSOPBCR T 2, # LT50A KB TR
#HEBEETEBL, NHWARAR, HBMNLSE, RE2Y S 7HBEERIZO
BERUBAEYER LAk, XRERIKFNTHEH, TORELZHY 43004
LVBERBAREEL, REAY X I7HHPICHTIAEOLBYBEEL
o
(HR)

MABER IV EEAYHAEBERIEAT v P T, MBKED ZWRS
NDRAy SN BEMAEML, 850RS T 1 BRPHMMUENEDITIT20%
KAy RIENTED bR Tk, —F, BIEKL )V REREEY S H
BERBEOOPBECHRLABTARA Y7 HOEROHMERD 5h ¥,
50 HFRZLIEABABOTOOABCHGIREE TIEL 1000 BMIK KA,
Z LT8O BBEOTPHOEEZR LR, 3k, MR L2 > 272 0EXEKRH
L Ad 1ibBERUBODEE TE AL NT0DLL LR 58D, T OM 7-Gib, oy, o, 4,
DERXEHh ok, —H50BTH, BMEIERBFBE TEAD oA, £0
AEHEHIDHE, -Glb H50%LL Ex R, &, Alb, 7-Glb kW &,

0L OCHMABELY OS50 HIREOR EIX, R £ > 7 Bt % #El
THLRBKSGOERHRENBEIN Ak, LHrL50%HES » P ORKBIR
BOTEHF TCHDok, ZhiCWL, HIREOREZRBEL VDHKBLARE
BIO50%B I, RRIERIOS0BFHL Y EN, 430 AKHATE, Ad lib
BRUSIHPBETTNR LTI 192NA R 8IWNNBHDOR 2 ¥ 7 Bt B E
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BE BT BN BT (FEX-HE-£9)

Age—specific incidence of hereditary melanomas in the Xiphopherus

fish hybrids.

Kenjiro Ozato and Yuko Wakamatsu, Biological Lab., Yoshida

Col., Kyoto Univ,, Kyoto,.

BRRREE x # # D F 5 5 4 ( Xiphophorus maculatus) T= % o x 5 7 + 7 BILF 2%
S2pDE, ALUBEDY—FKF—iv (Xiphophorus helleri) #3ZEd % &, C D#EE
FRE-BUMBEECKERNII x5, —vBEL 3, BEORECESKTFESH 3
CEid WHABYMTRIESBDOoNTUL S, fIAE, L0 MEORBRERI, M
HUNXEBTH->T, EFSDOSFELSH TFCHHTEZ, COX > BEBOESKFYE
DTFEBFHIMCALEETADEI»IOVTIE, CnETIHFZARIZD 2 6 D0,
CN2MEARNCTRUIZ S DRKRIZE WV, BT 57 4 £V — K7 — o hitROERM
BEERCETE x5 — VDO TESKEHVBHAL IR > -OTHRET 5,

28 A7 x7BEFpEROT I 4 EHHRR a7 vE ) v —FF —VvERL
TROZOOMIKERA 2B ( Spx BRI, Spx7rivr s ), —REMADERDE
B EFthBict - THEEINZDT, COZH>DEMic> W TEFE 2R, £
®%107BNETRIECTAHEEKIZBILEAEREDONLLL, BEBWLIETEIZ 13 ~ 18
ryABEIRBONZ, 90%, 50%, 1 0%DEFELERTARSRZENZN10~ 124
B, 1678, 19~205HTdh-1, B2 6~74H, ¥HFEMIN157A
Tho1, BEFEML SpxHUMT2945H, Spx7VE, T255ATh -1,
ENR o5 L5, Zo0EARRRAKOEFHELZRL, BRI E4 FERTH-



o ChLb ORISR E RO TESORER : ZLOBREER LT,

Sp x BER TS ARSI TREEORFEIR N h -1, RBEEERIZ D,
BREHCERL197BS (1 040EFH) iz 22%icE LI, BEN80 %3
10 ASUBREELI, 1 07ASLEY DR, EHPRIECT 2BESBEIL L
UBARAINDEATH 2, RERERL2ASCHLTEANEY 5 7ick 2E, s
SO ERBRPRE NI, BERODEIZ2.9ThH 12, TDOL Lb b REFRERIZ

SO IFELHTACEBHL»IZINT, AEDT &L, SpxTIVE ) iITIIT AF
ERiIZHOWTIRLNZ D, COEMATIR, BBRIIBRCER»S, BRTH-T
RET S, BROAEIZ23~13Th->TORNE, 90 % EEHILBIITHE DE
Hlic#@ L TESBOREBETTIHAPR NS, CORPIRREFEMBEL DL LK
S BEEECER»ES (BK) .

COHEZBELT, BIEHINTIOR, AT 7 7 LOBERD L2 -, b
BOBELFBCRALUTV R ETH- T, LOHFRIEBOESKEFNED, TEFEH
HEMICEOT RN TN EEZRLIZEDTH S (KA —e—Sp x HFHE, —o—

Spx7IvE/ ),
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Expectancies of Life and Fréquencies of Spontaneous Tumors
in C57BL/6 CrSlc Female Mice.

Kunio OOTA, Takashi A. NOMAGUCHI, Masayoshi KANISAWA
(Dept. of Pathology, Dept. of Biology. Tokyo Metropolitan Institute of Gerontology)

EZLDEBIHRCHNONTNEITIRADEGOEERETDRMMCETNTRATHD. Fic,
GEEZBUTEBCOBTHIRELERLLS5ETHEE, TEILURGCHIEECEFEOHEDI
NRABEERUE 5275 . 20X 55RMIZELTESRRMTH B BB IN TV BELRE
TERRNICESERIEULASNDLDRBIINEN>THLARAETRIINESTHS. IHYRDOFMICET
BBEEINTNES— X FBRET B/cHIT,CS7BL/ 6RDBT YR ZMHEL . O S HHBEERT
SEEHLILERREEBORBERELRESVNEZREL, BIEARBOBERIC Y RBUMEICHET ST
EHalgEhEE L.

(5 B 48 WD SPF,C57BL/ 6CrSlc, YT U R 2 AR ERE R EBEESIOBAL, S
L7 7RAEERICREBEB ULV -2 SvITHEBUKR. EREEASTSERE, HGBEIZIE£22 °C,55%
& U, BRI 1457 - 1RSI DEBSRETH o> c. MBI F U L X IUNMFEUSCRF- 10) ERUATRL %
FHRU,BKIGEXE- EBMRNREKEEX). r—CHODORBHBIISETEEDY -2
BEITo . T EMEBCE4DEERZRE UK. FOH R EERT B c HDHEE & U TNMWF
B EHTIIEEER 04, P BRI 2008, BB H24FE 2 it U, St A B THE Y /IEEDOS
BREUMEBBREEZITo/c. CRF- RS 8OG RO 1EKIZ 100D BEATIT o 1c.

(% S) 1) 4£EXROHRE NMFETRL % 5 X /o BE THEEIT 35V TIRE H530g % & % 500
TOIMHRDEEREFADEFIZRTHBZAZXDEETU, BHABSIIDI (EEFTSY) L3RI
707 55, BIERIC 22D ([F50%) FEEAIZ826 05,45 D1 (E125%) FEHIZ925SHMTH »>7c. =
BUTHEEMLITOPORREF S BHBEAOEFEDHREZ2H DL, OEREMTIZ290HIBLIHBICTE
CT3@&EBREN, EER5D3 (715%) 25D (50%) 453D (25%) 3% 4548.574,625H#T
Holk. —F,BiEEAOLEFEETZ0EHISBN EEEBAOLEFHBRCH > THEL,50%4
28580 TH o i (1) . CRF- 1B S DM D L FFRIINMFBEZ 12T B L 422
HEBLIBICETUBRD DD, EEHERIH0BHENBEI U THESBL .



2) AKEOEM NMFEF DR EB DK E (Z400HE (£1FEXKI100%) T TENELED, €DBRLEEE
T 545,8600H8 (F45%) siBLSETHEDONL. DTHEFOMKERMIILBTEILT S
DEHULT, BEEMAIZ20008H 2 AX S SHWMBEEFLID,4708 K TRE/IWMER U, 750
B (£7FEF83%) LIRCETIT2EABEDHSNic. CRF- 1BEOKEMIMIINMFEACE ~N350F #
BRI CREBTHo M, ML EHLIIHEMOHERIZZIEALEDOSNIZLZo .

3) ERRLEEN NMFEREROEGEHRICE R TEEXKTS%,50%, 5% DRMHIC & 4 12,22, 858
DEFEHBR L, BEBBWSM CEHEYANE. BEEBESMBBNICHBICE > TRIIZDH,F, M
THEA, B . ORERSILABBACEDON, EEZEBI I /NG Thoic. T5BEGHITHITS
BENI ) O NRE, WIEEOSIFAITDEHD SNICDITH U T,50%4: G5 Tl TEARESS 25441, 1) > /X8
SFITHF, fC bR 4 IFIRIEL , EBRERIEBHADI6, F1(72.7%) THRBUK. 25B4EEHITIIB
EEMDST.5%DEESEBERIES, EERIEDLEDS NI,

(B |  EFORTIACTEL/6CrSICEERET 5 & BAMICAEDE LVAEHSED 5
h3d., 4SEEKENIO~S0DEEPEBREICTDIE, PDEHEUVIEBEAOENICHBBEDSN,ED
DIIDPEHEFOFGREBELLEN. TORAZATRECH»DILIEZAHL . CORMKIIHLERIT
BN TERIEE, NRIEESE DERBRE NGBS HAONDICEHLE, RENIREETRELUCEEOELE
DEEREDHB2) | Fic. T DR S AEERAECSTBL, 5- ob BAMEINTNS T &0 5 , BEHICHE
BEAERTEEOEEDL DI T IS, BB, COGBAORBHAICHT SHEBEEERIZ 410 EE
Thol. 22BEORNBDIFABBEROEGHBICAONDIEREZRZESH TRV, TR O ERE
BE—T,E8HBRIT> THT ALERSEEIIICAIZL S BIINFT27.3%,CRF- 1T23.2%, 813
%448.9%,53.8% TCH D , oY —BHIZIFLTHS. BEFORE/REBICHIIBEKEDE
ERHEMCEDONILRBZITCEHH ,LAFOEIXEFERERRIIFZAZINEEXIONEKS.
COEBARBEIIRDLEEDORTIGENCCON TEEDEREZRIEZTECEIITYREELD
HRCANSG FTHHERENRITIIS3L3ES5, T3OLL,LBCSNTATEOREFHITL, &
B EZERPE PR T DE S ,50%4ERFHOLDEZENLBEEUTHNS 6T, HEEX s —
RIIBFERIESHBEEER L > CFNEIBILBALKEOMTHBEINS BN+ ICHS. —24H,
BERTCHEIEEZIONIRBHUOREEZRETCEEXRITIHIVTUORETATHFRENIEBERIET D/
53, BILEBILPERET D LTCHEHIINFEEUTNETE, RENICKEDEB*RIET 554
DHEHRD HELIES5.

Fig. 1. Survival curves in C57BL/6 CrSlc femal mice.
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MORPHOMETRIC OBSERVATION, AT PERINDS OF ADVANCED AGE IN
C57BL/6 CrSlc FEMALE MICE

Masanori UTSUYAMA, Takashi A. NOMAGUCHI and Masayoshi KANISAWA
(Department of Pathology and Biology, Tokyo Mrtropolitan Institute of Gerontology.)

=Y AR ELDRRIZAVBHE, Walfordiz, HVa =0 AEADOEFMGLIHE . £EANEEL K
HBHEEMND 5 0 REFHE TEMBY. FOEROAMTIE TR ELMEFENICED S Z L& RHE
Lie D BEMRELARLERLEIO L T58. KHAOLFMHRICH > THRELED D Z LizHEI L
HETHIIEWE, 22T, KEADOEFHBO FRICH > T, BHFICED L H LHBOELNZD
HENBDh)n. REBFR<Y ACSTBLECISIcic DWW TEDABHUERV BB ERICDEHMETZV
& A4,

(K %)

SPFHfff = 2 C57BL/6CrSlck #+ Y = v # A NMFHIF. BEEKCHE L7, 1048H0 LHATEFF
FERL. BEXIA(EFRT5%). L2(A50%)RF1L/A(RA25% )ICELILEE. F—
ETHELLNOELOBYRBERYEEICEY. ADOHBINEE TR -1 ER. fEH. &
E. B@f. Bl RRICOVWTHAWV. £-8RECR. 8. . Fik. B8, 82 0T ER
BOERYAE Lo BRICAVWABSOREBOEFHR LEONBRE4LEFXT 4% ( 711 H) .
49% (833HM ). 26% (928HM) THhofco ZNIIICLTELNLHNET —FICEITNTM
BARIZKIT B LEDOHFNORITEZT R 7,

(& R)

AFEMBREDOIE. T RbLAB (LFLT74% ). BRE(A49% ). CH(RA26%)DREHK
& 412, 22. 8ETH o7
1L)ABKE HBHEVPRGBLST. EEIHHFTEILBbO/cAEIBAN. BRTRIEDO¥Y
B33 ¢ATHEEZIZDON A o7, CETRULIETERLE. WK EX Y IMigE



TORITELLIGR. WK —KEEENOTR. MEESHOREBRIMLR LD RERE T
BRIZOWTABYHETHL. ARIZABTHI23 m BHFHIS4m THENE.HEL S MHEE
REVDIZHLTCHTREENDAML., BHEED/NEL. PHEI2TmThH -7, HE. HWITA B
JUOBH. CERTHEZLL ~TREVHANAR LN, BRLCHICHEREDON AL 21, B
RIEAHETRAZY AMOETL L HICHMTIEMERLAN, BEELKRELS Ao/, —HZhD
DRUEIZESWTREELLEZ L TERDbT L. SR /HR. BR/HE. B/ hEHIIE 4 3.5~36.
20, 29~32 THMBICABEZIRD b Ld 272,

2 )BHREERE RICHBRRICRBTIEFHHOPHGEL ST ERBR PHER. ERHLELR
L7zo

TOERFHARIAVBAOICEADREITRLADHDIDN, A6 220, BB 18228, C 8 886
HY. HIRNICEFH L ROIBBOLES > THFEZTOIILAHRANV Y., EHEMBOMTE X
Dxto DEEBADEZAVWTEHELL D TH D, #Bx+  DEEAMNMCIIFESRSHBRNICHE
DFRERHDIEDONRFEHEH L1,

t REZ AV FRMN ( P<005 235 ) DR, B. EAFERTIRARL BRI, .
BIZBWTARLBHERUCHMICABREL > THEEOMMERED /2, ERBEBIZBVWTIRBHL
CHEICAEELZOR > L LBERIMMOBERNH -7z, ARICEELCHERRNZTA
IR, TRTOBBIIBWTARLBHRUCHBICAREZL S » THAERD .

(£ %)

ERARHRERTEEMB LN 3 AT AL 3/4A . L2(BE). 1L/4(CEMENICRBIT 343
MERUVBEERDOUEL) O ELABRICRIT ABEOFHEERIIOVWTETOMELZ B/ BYORE
DIFEL LTHEDNSEE MBI > TREEZNKERY ., REOFHORKKET{CHTR
RETTIHEAMES DI LT, . BE. HB. RBROEUEOCEH XK TRUHRBORBICA
HFEnso L. EREBOHTIE 3 HMICHREZED L b7, BHEERICHHL TBHLCHMICE
NEPLNBIEDEPLHRVDICH LABLBHERUCHEHIZENRKRDNAZIENOEFERNI15%0550%
W B MICERICRA LD REDREVASNIATEENS D . ARMOICHELREL L TR
Shi LAy, FERBEROTLL L THENRRDN TSI I L2 HNS /L. ZLTENNEILH
Br L THELLAMEDOXKE RSN L RDHDLEEDNS,

(LTV)

MR RMRFEDOE R, S1EWalfordDE ) 50% £ F MUK L LLARL TOHRJTEF XYL E
ALNB0., —H. TORMICE«DHRREBEDORELREL DD . KRODELPOE(LIZNS
WAL UBEBEINAZLETHEIND. EAMOERLZ EDOXHICERTINIH LHBEBRE

DY CREDH RN, BILREEBRLAFLRDIHDEE LD,
1) Walford,R.L. : When is a mouse '"old" ? J.Immunol., 177, 352-353 (1976).
Weights of Whole Body and Various Organs in C57BL/6 CrSlc Female Mice

Group X Survival Body weight Brain Heart Lung Liver Kidney(R) Kidney(L) Spleen
A 2y * 33.76(g) 0.456(g) 0.135(g) 0.153(g) 1.431(g) 0.228(g) 0.213(a) 0.097<(qg)
S.D. 2.27 0.010 0.018 0.013 0.175 0.027 0.028 0.021
B 4w * 33.29 0.469 0.180 0.199 1.755 0.249 0.254 0.140
S.D. 3.61 0.013 0.026 0.031 0.141 0.026 0.026 0.044
¢ 26% x 29.90 0.468 0.151 0.188 1.637 0.249 0.236 0.184
S.D. 4.25 0.012 0.021 0.022 0.182 0.029 0.027 0.078
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AGE - RELATED ALTERATIONS OF NucLEAR AND CELLULAR SIZES
oF BiNnucLEATE Human HEPATOCYTES

TosHimiTsu WATANABE * Yasukazu TANAKA **

Department of Medicine, Tokyo Metropolitan Geriatric H8spital *
Department of Pathology, Tokyo Metropolitan Institute of Gerontology **
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FoZEMkiE., X1 FDOELCBRICBIT S —HEELE LTHERB IO TEA,
ZOMBEMNARTIIEL LTHRABAEIXR LW TWIRETH S, AL EDHiTe b
FOE#ELR, RERUTEMBBKERY AV THEEMEROR L MiaD K & S0
DNARODRUEERT>TEH, 406, AROKRFTE ZZEMBIZOVWTTARV. ED
PR BEARDOTN AR LEEAGRE LW O1rDOFHF MR 2 B/.OTHET 5,

wE L FE
A SRFF R

BRTHON) oMU EBEDALGRAEVWL OB (30~90F . B5, %56
DEGEHCEBYIAE 2B L. KEBOES 0025 % + Y 7 vEZAWTHEHR
MIEOBLEORKEAY DV 22/ —LVEREFAFRBEPT ofco BILRHKE
AD 600 57 oA FEBRBRLATEREBE L. MRE. L ICRELMEE ¥
BRKIZ b VA LEBHBRBITRXE (QTM 720 ) CRRVFARERE WE L.
—fEFIZOE ZHAMAIE 5 0~6 0, BHEBMAEIE 100~150 BICO>WTH - Mg
FRE Lo —MOEXI A ALY /REFTRVEDNARLEAREZ AHENS
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XBHE (SMP ) THE L.

B #MMEX :

HRTH LN ) s UAZBEDALNEVWEE3I SH (1 6~100F. 51 7,
7188 DHEBEALERBEAVWTREL. —EAKE/NERIR 1T H 5
1000 ~1500 ADKBDENOKREEL ZORIHFET D _HMROBERFE L.
(LUF. ZEMfai (a+b ) THRDT)

BB R V&R

A B

© BB L FABEIZPolyploidization3A ShiniE L HIZEV 2 5 AD Ploi-
dy AT B, @R LD _BMIIX (2c+2c ), (4c+4c), (8c+8c)
DETHET 5. OR —BRICHABNS MKz K& S, DNABCEEAC, XA—
7 7 ADBMBRBDEN LS EZRV. @FhIZ(2c+4c ), (4c+8c )
Ploidy DR AZIBDEEEBAON. OFEHER LBLEEDPloidy i (8 ¢
+8¢)THbo

B # ha :

OMRERE I, HEE (ZEOM) LEEZHEEHD. @(2c+2c) (4c
+t4c), (8c+8c)DEEd O >MRERKIT. ThEhBEEMEND4c, 8 c,
16cDE 2O MBUEARLA L TH 5. OMBICH S E AMIDHESILIBD Polyp-
loidization LBI&ET 5o

C HBRHEE :

OV 205, TR EC (4e+4c), (8c +8c)DBEMIL
B, HBEBHECBLEZRV. OREFICALNDEBLD Polyploidizati onD BE
LIEMBOHBRARCEERAMEIZD SN LV. OFFERBICABNDI 2
MBEaBbicE®»E3(2c+2c¢)., (4ec+4c), (8c+8c)DNEALENH
Kk, AERBOLEZMRRPIZEDS2 c. 4c. 8 c DEFLIFHITHEUT S,
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Senescence in reproductive function of Drosophila virilis and longevity

of adult flies.

AIGAKI, TOSHIRO & OHBA, SHIGERU Department of Biology
Faculty of Science

Tokyo Metropolitan University

ZEOEANERIMERCIH 2D EEXSNDIN,. SFEPOEAXRDELICIZ . KNDFERE
DOBEBHMEIEBUTNSIESFEREIND, HIBEBUEMEOBILPTFRENMITBERKL TN
SO ZEROCEZET EICHICRZ, BELEUPTVWHEDSHFETHSE, FHARIZOLaDwIawy
/XX (Drosophila virilis) Z#EE LT, £HEBEOSLEHBILLTE S5 X, THITEFEBEED
SNRBEMBEHEBEOFGEDBEIREINTHI L EENE U, LGRS BEAD LRI
EHEMRTILOTRIINDS, INXNTOEVIERIOIEARWBETH O, TOEDRIBEUROEEN
CEBERNCEBESMRILHDTHAS3LNSTFROLEICHRELEDI,

HELER

ERIBITNTZ S CEARHET T, SERISHITIEZRANTIT> I,

R / S£HEBEOEIL B/ CHEDEFESEE. ZUEC SICENCHEOXERAIDOEILE
AUz, FMeB20HBE TREEENIEND, UBRLACETT S, HIDNTLATEIK
XEEK . B, PICEEBEBNTEMBEOEESUL, HOEIMIZ 0HEL®RKRLIZ
ETUL. BOESEPZEICHLBOTH7 O0HTRTI UL,

RBR 2 BEARCEOEMBEOET - XETFGEOHEBBBREZSHTLLE (R/) . Fazd
MTBLEVEBIEZRTHLOR | ETRRXERTROBH ., K TREBRTROPMTH -2 (B2
RUE3) ,

HR 3 HASRANORR MESEAK) ORECBEHEOZSHGIEELL, JIRECBIDE
EREFEQEOHEBOAIHNS |, HEAKBOBEINI X DS HICEBICHMIZDIEMSHBUI,

EOI, ERABBRIBIIFHD, REXOIFRADEERFEIELBEOENKREEFEH/ N, {08
BIRZSHUIL, BRECESCEIBEUEFEGOEBSLEIILT 50, EFHRETGHZOMICER
ISHBIERILUIE M o 7T,
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Interstrain variation in adult longevity of Drosophila virilis and effects of

environmental factors

Shigeru OHBA, Akihiko YAMAMOTO and Nagomi SONE

Department of Biology, Faculty of Science, Tokyo Metropolitan University

amYayNLIEYOEILBEOARIFEIEFTILRYD -DEUT, INETIHELD
HEBIIZNTNEN, TORBDERI, BEHN - BBENERCLIDTEDILLEGEINSDT,
ZILDBIRICHEHTBIIHCDOTIR, SEXXZEHMABLETHS, EARDEHNIE, YadPav
NIRBOLEGHBGIUTGE, B4OREH - BENEREOBEOHTRIL . BILREHR
DICHDOEBRREL ZEULTOHIEIIH D,

BRSEELUTI3ZO0Y a ™Y a XL (Drosophila virilis) SAVnSNIZ, EEICNET
ZB2lEOBARC KL EDONRTE /., SophovhoraBEDNDF A O 3w ao/)NT (D. nelanogaster)
D. subobscura & I3R73I S Drosophil aEEIMICE T D RBDY a U a INI T, HEEENBET
HO, ENEBREBEHPBEEBZLOREZEARINTOIRIGHBMETH DIXEDNT, FHPELHRED
FEFICHFTESIERBEL,, TSR INETDIATIadPa INIDRALINTIZIDNTOEL DA
REHEBRATEIIEWKCEDT, NFHERRIIDNVWTO—~BNEHREE D LTHEEBIIEHTH %,

2avPaINIDR—ERIIE T EIFBGOBGCHERICDONTOSDODUNHRIZ X DL 3Eh
TV, EFRTIE . BB RSN O EARS THAMSE 108 TEICERBENICHG0D B—MEH
RORBERMEUT, ChbhoBERCHESNCIZEKEEZAN ., CNS5DA—BREIS . Eit
R0BEFED/NBHATHREENTE D, BRIS2ZEDERIER I TIZ ., AXRBFOMEIZO0.9L FiZ
ZUTNDLDEHEEND, ZRICHANVWICEKRIZ, INTEYIYEBED TTERISHMEHNT
25°CTHT, MHBIPIELUICLD I ZERALL, PILLBICHEZI0N 2 I EDETRICANS A
HHZHZ RIS U, CHECHASEEZEFUCHACEEZIRE , £FHRB LU EEOEQNEZRD
. REKRBULTERAOBRERMED FTTADLERBRDO &0, HERRLTH 55, =5
KL<DHDUNBRHEZEMR CEBRICDNTRET 5,

WG 2 / O Onlfil \ TEX AR g, B/ 0. BIKREKXK /g 28U,
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Buwr7/70—F

e BT R B
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Clonal aging and death after conjugation in

Paramecium caudatum

Setsuko KARINO , Koichi HIWATASHI

(Biological Institute,Faculty of Science, Tohoku University)

PRI EY TH DV ) LY (Poeaudatum) @ o0 — v (2B H 0 DB
REOET., AEEBEOFREERERTLEMALADEIIRNRET T I LI CHOSN
TWd, —/A. COEYIRBZTH D2 RKEERETH B/ IMZOIE0ZEEFEDL |
AL NIWTBILLEBRNVEBETEI/EMHTLI=— 2 BRETAL D, T T, KiZlT—
FROTdH B4, IMEETENTFRET 20 ENHREBL THREKZ NIRRT,

VLY Do0—vIERISEILRENDZC IBHE_MBHRBIANOZA L LHBRLT
WB, LAL VI Y LYD2O—vIITEONDBILOTRIE S L CHEERZNOTF
BEFEEE,LH D, SOERIGE HBRENTUWARLA MR EAIC L 5 damage
NEBTDINSIEEEALNTE 2, SORFEICOWT, SEVIMRIBIEE TR TP 7
o—F L 1z,

CFunts 27aG3,St29 wZon R by ZIdRBEY LENBIZERL, 27aG3 (X
70—V ORHEREADHZ DERLLWCEN I DS T, FREFERL TN OE
TULfo —7FA. St29TEFREFREBETANHREMRT & ZEREFICHK T2, SDT
POR MY ZIZDNT, FHREFESIETL LBETENS O MEE FU P IS8
L1, ZO8R, 27363 TRHFHREFEOMENROALL 5 T2ht  SE29 £ A
B SIC L FREFEORE /LT, BID 2 v 27863 25T, FREFE
BT/ MZD damage THEBT &, St29 DHAI/IMERTIZA < KD 50 (249ha
BIZEAIZ L Bdamage HNBHRLIiH EEL OGN D, LLEL N Bl LS FH%
HFEOET GBI 4 S2#L S damageX FAARR T LW WS S & 48RS
PIZT oty LAL, SDL S BEFEBKDOELL NS STOEENLERLION, H D



> 1 > RIS
L‘fiﬁ’@*il:i@%%{t&liéfmi IWHEDA LN 3
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R ERERORHASE

IHAKIE FEMWK HEBAS  EE
VROA - EERHE - AR, 2BIVREEK - 3K - BEAIA
TRk - B - BER

THE GENEALOGY OF CELLULAR AGING IN CULTURE

T. MATSUMURA} K. MASUDA% Y. MURAKAMI? and R. KONISHIl

1Dept. Pathobiochem. Cell Res., Inst. Med. Sci., Univ. Tokyo
2Dept. Hygienic Chem., Meiji Col. Pharmacol. and
3Univ. Tokyo Sch. Med.

EEARBROMEHEERAERZEE L L 3P RBEERICRALR DL LN E
X, 20 KEEAXBREAOZS KB ZDOL I BRA LB O EZNENVISHBAI%Z
HEDL, EBLEERLOEBAKBLCEIIRARNL2ETVIERATH S, HEXELM
MR 2SR T HHICHLL LR > TR, L LEOBERBRBICWZLHRED
REBZLEFZATWAERD 1 D@36 {hMilEHAORHILHRTH 5, ML
TSR T LR EOREBE L > TEABLRROFEMEINET A T LT AL RH
THHOLEELREL T 5,

HIRIETE L EIRINTE, 2 LU CEFOEROBERBE+E X L CEE b E4ilk
DAB— 45 [CIHEFEEICE T 5 —DEESIT£ToTna, BEERE L TABKTWH
BB, ZOUICED SV =M, ~ v ABFMR AZL0K 7 » P FEREZR
LTk, #WEOHRELLT, av=—kliE Io=—KENHAROKHEMLE +
—FIVALSTT 4R IDBF IV ERE AL CEMESREIC AT
AntTns,

MIRRRH L5/ A LB T LD T E HF#EBE—MBEA/REHCHBROEIEE I TH
CRREIPET L LTEHNTHE, ThLOEELMRERKETEHEI L TR
FEREOAIR L ER L OBEEICRTHRTH LI, LrLLFLIBETEI AN, HIK



BLERFCENTREINAAMBEENZERATRRTEIOLALZLBELE 9B
CONWTHAS AR BLBTH S, ThOLEMEOBRYSY, ERROEIBEY
R, B HFF TS EMME LI 5 MR Lo IBEOE (L L HAEBRICON
TR\, BRRAHMBROEZBE TEILTH 5, HBHOEEM 2B 2EO PR
HETHEIREER L TWAK EHHFER AN,
ERREIFNRKENT W EAHREER, TERBRREE, WROVIEM THH
T HBAFHZE T, BETRAERE, 2bFCEENHORE, REXE LU TEMWER
FTWABILEMER 74 7 91 = > RFELEBICKRSH T 5,
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BRAE, muHE (RRBEARESHRERN)
FENEE, B EF (BHARSERARR)

MEASUREMENT OF DNA CONTENT IN HUMAN EMBRYONIC FIBROBLASTS DURING

THEIR IN VITRO LIFESPAN

Mitsuyoshi MATSUO and Kazuhiko KAJI ( Tokyo Metropolitan Institute
of Gerontology ) Tadashi UTAKOJI and Keiko HOSODA ( Cancer
Institute, Tokyo )

E P RBREAROEFRCEET AEBGEROE A, MREELOR
MREBECENWTHE T HAEEZEbON TS, Saksela &Moorhead T XN,
bR BRI (WI-26) OMEROS & AMARBIC L b3 1.6~4.5 %
THorkts, BHORMLCORI6BLEMLALY Lal, v BBEMREKE
BT BB 413, MEBPELOABBOMBLT*BERLTWEALE
BEBEBS BN L ANACREOSHBEBR LT WD, 34, ChE TRMH
REEVHOMBIECOWTOBEIRBE IR TWEWN,

e, MMpBELIERATELTHANT, BMEFELCELTWSE P BERES
MEMBE (TIG-3)ODNABYHEL, MADYH LKL ICESPHA I
EF5TIG-3MAKDNABOEH X BE Lk, FBCKEHTE TN,
ABRPAROBEHEOEHEX Bk, ¢ P BEBREEMBICE W TE, #E
HEOVME (<10 WIMEMEMB : PDs) & K4 (> 78 PDs ) (5 Mk Mg
DENENEMLTWEZERALAICE ok,

(HE) e BRI SEEMBRTIC-3%, 37C, 5BRMH R - 95HhZS
EEST, 106y YHBROE =vV>y, RV <4 Rmd—7
NEBWEREMICX Y R LA, KR, 88, S%HKE1 4, 025%b+Y 7V
BRI DT ok BEAN P IVHMHANEECELTWAMBEEYHRE L
BB LERAE (FACS-0I, 7Aoo ¥y - V—H%—488 nm, 78 £V VY &
2o vER)Y QEECRoTHbhk, ERELER (PI) AROL 5
cEHshneY 1 pl= 2 (HMBREFATO2"CEMBOEAE ) X /100,



(HBRPIVUCZZE] TIG-3HMBEOKMBET S ML 84 (KM K 46, 5
EAH334B) THok, EMERM K, 7T0PDs LLATIC(ZIRIT—F T 18~ 24
R TH o2y, UBRIBMICEEINA, MRABROESMEO DNA ECH
THRBBROBHRAEOT — 22 RCTET, kR WH ( 7.0PDs, &KL I5
B PI 111) &3kK# (819PDs, PI 119) KiE, 4 CL EDO DNA B%
BOMBZOEANALLACHEML TS, F1 (18~67PDs, PI 101
~102) KiE, EHF OIS U LOMEEL2CETH Y, #HEHE _MFHK
HMBECZ> TS, TLOLOKRBRAKEINILLI ZFIND, R UHAK
EHEMELEETHAPBEHREATE T 528, ThoMBEXEEARNICD >R
BEXYRBLTWSE0, AAMBEEIBEINABE CELARSEOBEKR
ERESH5000LLH0TH55, =V M VEBREFHAEOBACE, #
ROBCET HEREABORMABEINTLEZWY e rliRE =7 + Y
MEOMREAIERENVWME T 5, KR WHCA LN e + MR ORE K E,
HMRCESTELTH, #F6C, EEGKHMROBEEREL_E4GMR O %
NIDVBLUADLPIRENINDIIDERDNS, MRAKHBCENnWTHE, K
WROMMBEENE T T A0 THEEMMLC LIV ETLIERELERINS &
2z bh b,

MBEERM+TORL DNABRX Y OMBRBEOHES
M R £ H 1 2 3
B & & 19783 17197 28440
A SR A5 7.0 26.9 8 1.9
HOEKRE D 8.4 321 97.1
f& B kL 15 & 1.11 1.01 1.19
RH5DNAERXIOBKOHER
2C 85.2 95.9 81.3
DNA B 4 C 11.3 2.7 16.6
0.7 - 1.1
16C <0.1 — <0.1

{ k] 1) Saksela, E, and Moorhead, P.S.; Proc, N.A S,, 50, 390 (1963),
2) Ohashi, M, et al,; Exp. Gerontol,, 15 121 (1980),
3) Kaji, K and Matsuo, M,; Exp. Cell Res., 119, 231 (1979),
4) Kaji, K and Matsuo, M, ; Exp, Cell Res,, in press (1981),
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REEVALUATION OF AGE-RELATED CHANGES IN ULTRAVIOLET-INDUCED DNA REPAIR SYNTHESIS

IN HUMAN DIPLOID CELLS

Nobuhiko HASEGAWA, Fumio HANAOKA, Masa-atsu YAMADA (Department of Physiological

Chemistry, Faculty of Pharmaceutical Sciences, University of Tokyo)

Human diploid fibroblasts undergo a limited number of cell divisions in vitro
after which they stop growing and degenerate. This phenomenon has gained wide
acceptance as an in vitro model system for the study of cellular senescence. Since
a reduction in lifespan by exposure to irradiation at low dose and age-related
changes in the genetic material have been described in higher organisms, the idea
that aging in mammalian cells is related to an accumulation of the damage on the
genome caused by an age-associated decline in the ability of DNA repair mechanisms
in the cell seems reasonable.

Tﬁere have so far been many studies on the changes in.the ability of DNA
repair in the aging process of human diploid fibroblasts. They have utilized
various model systems and have resulted in conflicting conclusions. In order to
reevaluate the relationship between in vitro lifespan and the repair capability, we
examined the ultraviolet-induced repair synthesis in human diploid fibroblasts ar-
rested in an essentially non-mitotic state.

Human diploid fibroblasts (IMR-90 cells) were incubated at 37°C to reach con-



fluence. Then the cells were arrested in an essentially non-mitotic state by incu-
bation with the medium containing low serum for 48h. After ultraviolet irradiation,
the incorporation of 3H-thymidine into DNA was measured. In the absence of FUdR,
which is an inhibitor of de novo synthesis of dTMP, old cells incorporated more 3H—
thymidine than young cells. In order to examine this point further, the uptake of
3H—thymidine in acid-soluble fraction was assayed. 0ld cells showed higher uptake
than young cells. This result explains that the observed elevation in repair syn-
thesis was due to an increased availability of precursor from the soluble pools.

In the presence of FUdR, young cells incorporated slightly more 3H—thymidine into
DNA than old cells. This result favoured the idea that the changes in the ability

to perform DNA repair synthesis may be related to an in vitro cellular aging.

_37_.
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BREfE (Werner) #dD " Conﬁact Stimulation" OBEAREEMEEES TN

KEF@FE, MANEET BEEY  HER - B, »H1K - BB, $/X B - IR

Normal ability of "contact stimulation" of growth

in Werner fibroblasts.

Tadao Ohno, Toshiharu Matsumura* and Makoto Goto#

Div. Pharmaceut. Sci., Nat. Inst. Radiol. Sci., *Dept. Pathobio-
chem. Cell Res., Inst. Med. Sci., Univ. Tokyo and #Intern. Med.,
Facul. Med., Univ. Tokyo

BEHEEEENDD B, VernerfEERRR BN O > SVOERDBESL.. EBADBLIGENEND
Nd. BEERME X OEBEUCEEIEMERE., EBADENITHNTHEIEEEMSEL . in vitroT
VI VRBNSNBZWFEME &I TS, R4, B<H 5, Wernerffa2 58 LUicZID&D
HEDEEDYN, E¥#IEOLOXDHHBNIZILKITINTNED ., ThBANICXH5HLOD KBRS
ThHolc, BiF. WernerBERFICRBE7Z IOV HREBBENCE (BES, EE&ER 8:112,
1976) %50, DRMEFAIND & DAL DENCE (FABS . HAER 10:195,1978) . FHESF
ISR AN DO LA AZBOEEBENC & (BE, #E) BHISh TS, —F . BB
FIWL - 38DIZHUFRIZ AR Y > BIRINT 5 WA EH X (WeverS . Mech. Age. Dev. 14: 89,
1980) \ ECELUCHIIEBEIC BBERIIEITEANRS VRBRHSEZN (S, ErESLre 4:
74, 1980) EWHSHEBIT XN,

ThSDEENS ., Wernerfii@DEMEEIBEDZDE. BESERBHET I LASEZOMOYE
CXo T, BEHEE2SIZCHDTHEIENSFHVEST S, CORAIE%R, R4, MRKWHEEE
. ®lr, EEHEFMEICAS5NSD Tcontact stinulation] {Ohno & Yamada, #RESeR) DEEINC
Ko TR UKD THRET S,

EEEREIER B0 S B Werner fEEEE . 2WT SN BE R X VIS U ICARREIFRE KUWS-a 12,
TER AR RESE AT 305M D &k SIS BT ZIERPTRE S BAMEE LB, ConfluentiZiToic
Zhs kg, 3H—glucosamine\ 14C-leucine%ﬁiﬂﬂb\ HRIICIBHR R UM hicER/END
EBHEDBEORE A, MEABOERYRV TIHHET ZE . KURS-ald 305MD 2~3ZD SHREF R
U 20553z onTiae/ 3%, Hacon T /22 s i Ui, 2B ~EE0RR
TAHT, 6K  HHEEBESHIZHMUTNWBZEREBTHS, i, TH S OMEICX#R5500rad



ZREUICHE, feederMifdEU TE X, TOHITE FIEHBHEIEMBIMR-00ZRMNUT, Ju=—
ZERE®IC, BU, KNSl &> TEESNIYEAIC, MENEEEET ILOMNHNII. O
U=—ERFRETTEITTH B, UHURKHS ., 305MEfeederE URHBE LIZE AL ESID
o7, KUWS-a & [A#R7SWer nerffA T H 53058 % feeder & U7 & X213, IMR-900D 0 0 — — TR HIZ
DBUSWMU, KUWS-aDconditioned mediumrhiz® ., IMR-O0D MFE 2 [HE I B I T /s
Mo,

KUWS -aD IS M1 S M E D 2D &\ MR-90DI 0= —HEREHET TS & . IMR-90& KUWS-
ADTITEDBEMT X BERICNIING, Q0 —BRESERUSNC EIENS ., KUWS-alt ks
IMR-90D 1 O = —FERDEEMEE . K& 5. [contact stimulation] IZXBHDTHV. €D
BeZ ., ERDIEERN 5, 305MEENIINEEROND, #> Ty R4 12, sRDKHEIIKILE T
Werner¥BfEDWTEEEI ML HDI3. BOSDEETIYWRICKIBAMEEEZ ST HCHTRIINEE

Zb,
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AGING AND CELL MEMBRANE. A FREEZE-FRACTURE STUDY ON TIG-1 CELLS

Masaki SHIMONO, Sachiho KUBO, Yasukazu TANAKA and Yoji MITSUI

( Department of Pathology and Pharmacology, Tokyo Metropolitan Institute of
Gerontology : Department of Pathology, Tokyo Dental College )

- e, Bt MBEBOSIEERE L, TOBBKEILL AL ONM
MEMESERBRTHIB EEZLHLRTEDY, MROHBE L BRE L IEE KB
GO DB ENFEHEXIh T S ( Packer , 1974 : Staehelin , 1974 ) , #
ST, M gErs>s @RhoRBEP2 Yy 78RR EREFOELLELER O
MBEEcC I RBLTWS EHEEEI R 3, Kelley & Skipper ( 1977 )iz & + B
FhHExoeggFapunr v, 79V —X+ 73527 Fvy—BRrIbH, ER
VWM s s EROBANT OSSR EELREL, MBLIOVPEA
N FoRHELRBELRET I I EXRBELLE, 50, REAIEREEAESBH
RFHCHEILI AL PR ENBROERBRMEFT AN (TIG1 ) AV TME
REEANFOLSAEE Lt X I YHEL, SEMNK:toMALCLSDWTHEK
#FExH AL,

(BB XOHE)

M fla X 108FCS * & &r Eagle " MEM#, 37 °C, 5%C02 F T# % L & v t
BRERBROBHEFMAR (TIG-1 )DEA VI, 753 AF Y 7 ¢« h A — kg
# L % TIG-1 ®© late early stage & # % 3 % 22PDL & terminal stagek #8
% 3 5 66PDL( & % i confluent D R ) # 0. 1M BB R & 14 2 » 2 — o
7o Fe F (pH7.4 D)RTEELA. 10 ~30% 7Y ) vy CHK Ik
¥ L, BRAERTCHEPDLL7Z vA V22 8 IUVHRBEETEREL, 7
)y — X e =y Fv 7% (Millitore ## ) it T — 100°C T Pauli,et al.
(1977) D HERFE-DPTEHBKH L, AL » —F vy rXHFELTV Y » %fF
LA, V79 » 2 JEM I0O0CRTHEMZECHEHE, BE L, 80,000 K
sl LAHAEBEBEECRARNTOSAEE LN FOERLYXHBL =,

(&R

2 ToMMRRECTC, EFAE X HPPFAECSATIHANFNES L, £ /@ &
B & b 22PDLEK K L G66PDLDOD R X W B OBEBANFLXSHEL TV =,
1 #5323k )OBRANTF ORI 22PDL Tix PF @ 2 677486 (
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Effects of steroids on cell growth and in vitro lifespan of human fetal lung
fibroblasts (WI—38)

Hiroko Kasuga, Hiroshi Kondo ( Department of Biology, Tokyo Metropolitan Institute of
Gerontology ) , Tetsuo Noumura ( Department of Regulation Biology, Faculty of Science,

Saitama University )

NAROINWNFVMBIZXD, & BB (WI—38) 2, BHEDEELHPAEEGDEE
NH{/EEIND, RA4dDE FBIEATRMEIEMIZ (WI—38,IMR—90,TIG—1) T,BIUERE»NA5NBHT &
EBEUIC, 3T, b MREMBEIMEEEC T, MEAOEBIINT 2RE S BA B/ CEE
B EERATOA RKIVEDDSBENA RO ANFSURITHD, €NBWI—-38MIZE=HNT, N1
ROINWFJ/ U EZSGUEERTOA RFIVED OIS S BFMIC I XITTHRERMNTHRE
Ulc, TNS5OMRIR, SERAFOA REIVES L MEIEHBRESZMICRBRNCERE2TINES
DEHEODILITHLEHIC, GHMMUEDR HHEADOYR) EENEUABEYERE (SEHEGADOY
8) DEREZEHIHXOHICT BT EBPEHFEIND,

( #EEEE )

b hEAIEAARGEIFAEAE (WI—38) 3, KEDIMRE DWWz, M3 —27 IUBMEIC 105458518
MEEFEMREZSAICIERIZT,37°C DIRBHAA D FaR— R —FTEELC, EE Y —LIK
N 2IINITIE o e MF3#0.25% trpsin T AL, split ratio 1 :4 T Falcon (2lcm®, 3002) O
BRI Y —LORTHRTE U, MBI -V -9 R —TCRITZE U, "M Rod)LFJS,
ANFJS, FRARRATFOY, CERODFRABMRFOL,ITB —XT R FSOF -, JoP L RFo,
FTEROUIET7 VRO RFO02,IVRSTO0—ILE, TFIILTFILIA—ILICEML,IZEKRITIZ 171000
BOIERJ—ILBREUTHRMU,

HEA5OoA RABEER: 0.25% U TF 2 TRHMUK PD35—39 O monolayer O MEKE%® KM
BEL, MEXERNELUC, 2EEEOESHAILEY,RBITR/—IL (HBEULT) 22UMEK%E
BiboTY ¥ — LIARL, CNICSRO 2 SREDMRBERENAT, 8c® & ¥—L (3001)
B 1X10° MISTEER L, TDHB,KIFMIT, VI16EED S ICREBZETELC,

EWP AT oA RUBEER  BEAEMN31 (PD31) Ho6 ,MMBEEHZIE 5pg/nl & 0.5ug/nl DRSO
1 RERMU, FBECRZI TR —ILEZRMUTIZR UK, split ratio 1:4 TRMAZEL . MK




DEMBAHASNIIL IS o ICRETEM MIsbocbDELTK.

( BREEx )
I, fROBEINTEIEMMATOA RKKILEY DFR

B UL THEORToA RFILVE E 1 BEOGERAEADS b, & HIEIEMMERLEIFM (W1—238) ¢
BWRERELICDIZ, IINFIAAR (INARDINFI 2 ETNFVSY) BUIITHE, " Ko
FUUIRBCYRNDD, SETECAHANSNL Spg/nl (1.4X107°M ) OBETHLYENZISHN
o (7% DEM) 5, BADMEE 0.05pg/nl (1.4X107M) THASN B1%OMM . X,
0.005pg/ml (1.4X10 M) THLHIRMBR SN, THH ORI HKIEE CRIEEEDRNL
5B E%ARU, Cristofalo (1979) OBREEZRHUKL, INFS 2 RBNARoaLFI2 kD
BAEEDR DD IS, MMEBERILEDFRARRTOUIZ, 5ug/ nl DOFEETHEEG %]
Ui (10%), UHUL,0.5pu g/ nl X DENBE TR, MFHSESEEINIh o0, BIROKERZ
CSEROFRARRFOUTHEONIIC, BREFRILEY (17T —A ST A —IL) OMMIEADIGEIR,
BHEARILECOYREECHMAMEZRUKC, 5pg/0l 173 — T XA S TF — L3, MEOME*23% 11
A, FRARRFOCEOEBPHENIIFIREZRED, HEKERILVEY (FuoPxRFo02)3,0.5p08/ 1l
OBEETCIMEEEZNFEHUSVD,S pg /ol TREIIHF Uic (44%), i 0.5ug/nlk a7
NWEBETR, CL<OTOLEBEEZELTDIHDHLABN, TOREDODNTIIRHZIEET S, A57DO
ARFIWEDDFBRED ILVASTO—IVIZ,10 ug/nl OBEEF THEOIIHZS X X3,
ZhSDERI, & MEIEMBEFMRIELEMNZBEDILIDNF OA RICK ORISR HEE
Xh3T &, BEU. Spg/nl (1.6—1.7X107°8 ) XOBEOBEDYERS O A K& ILE D TR
Hxhsdl &E2RUL,
11, MEDOFHICHT BZEM AT O A RAILE DR

5ug/nlNA ROINUNFU IR, SECRLLESIC WI—38 DM EEET /23T, 4
AEGOEERE (X T UK (6%), 0.5ug/ nlNA ROINLFIIZ,5kg/nl ODHDOED, LD
BORIRERULC 8%), fif, 5ug/nlFRARFo 3, MRBEOMIEZEEEZIUHIETSE
BN, HRABMEIBEAZERLUILoIC, 0.5ug/nFARIRFOURMTR,FRENICKSI
HEEELHBESHLANBEELUTHo 1, AROBRIDEROFRRRFOLTHAESNI,
5ug/nl 7oy rRFoOR, MRBOMEEE S EETIRILLLIC, HAERBLER U
(9%), 0.5ug/ml7O> TRSFOCOHER,NBEES TN, THHSDORERIS, FHEMLE
THREGEF LIS UIENA ROIIWLF VU BEHMAETLFGEEI L, X, G AE THH)
BEEEBIULULTOY T RATFur BEFMABECOLEMEERLCIEEZRURL, ULLL, 7R
25O P ROFARRFOVOFATE, GHBHOETHRZSIES I UTDH, EHWGLETIRIEZ
EAEHEE b ICOIINT ENEOHNT,
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Long-termed Serial Cultures of Human Diploid Fibroblasts
and Effect of Hydrocortisone to them in a Serum-free Hormone-supple-
mented medium.

Hiroyoshi Hoshi, Mikio Kan, Yoshiki Minamoto and Isao
Yamane (Department of Cell Biology, Institute for Tuberculosis and
Cancer, Tohoku University).

Previously we developed serum-free medium, RITC 78-6 (m-EGF,
Insulin, transferrin, Tz containing) for short-termed cultures of
human embryonic lung fibroblasts (HEL). Under the condition of the
low serum medium (RITC 78-6 supplemented with 0.5% FBS), it was
found that human fibronectin (hfFN, 20rg/ml) stimulated the cell
growth on both young (PDL-21) and senescent cells (PDL-48). Further,
the addition of bovine serum albumin (BSA, 5g/1) made HEL cells to
proliferate in a completely serum-free medium as well as in BME-10%
FBS control. However, the long-termed serial cultures failed in this
serum-free medium supplemented with both hFN and BSA. As a result,
we found that thymidine, hypoxanthin, and vitamin B1o were required
for the long-termed culture. Finally, RITC 80-7 (RITC 78-6 plus these
organic compounds) containing hFN and BSA proved to be excellent for
the long-termed culture. hFN increased the cell adhesion and
spreading to tissue culture plastic substrate and stimulated hormonal

—44—



growth factors action. BSA was found to play an important role as a
carrier protein of various lipids in the reconstitution experiment
with defatted BSA added with lipids.

[t has been known that a corticosteroid hormone, hydrocortisone
(HC) significantly increased life span of the cultured cells. How-
ever, the effect of HC was serum dependent in the culture of human
diploid fibroblasts and therefore, HC appeared to be an amplifier of
the serum stimulation of cell proliferation. Employing our serum-
free culture conditions, it would be able to postulate and discover
so far undefined hormonal growth factors in serum which can react
with HC. HC stimulated cell proliferation and DNA synthesis in the
presence of hormonal growth factors in the case of young cell culture.
However, HC had no stimulatory effect in the absence of them. These
results suggest that HC stimulation of cell growth and DNA synthesis
were “permissive” effect for hormonal growth factors. We are now
proceeding for identifying responsible growth factor which can
stimualte the cell growth due to HC and modifying in vitro life span
in our serum-free culture.
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Effects of insect hormones on the life span of silkworm moth,

Bombyx mori
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Tokyo Metropolitan Institute of Gerontology, Tokyo
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PITUITARY-THYROID AXIS AND AGING IN NEONATALLY T.-TREATED RATS
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Enhancement of neurosecretory activity and &-bungarotoxin binding

in male rats according to aging.

Seiichiro KAWASHIMA (Zoology Laboratory, Faculty of Science,
Hiroshima University), Yuta KOBAYASHI (Division of Pharmacology and
Therapeutics, Faculty of Medicine, The University of Calgary, Canada)
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KT, Wistar/Twv REES Y "D 1TERTHERKERE
BB 2BELUK, SEII. BRBRFPRTHERE
Sy hORKTE - TEEBEHESIRREHEK L6
@ K- bungarotoxin (X- B G T) &SRO ITA T
XDENLCDNTHRET D,

HMZNEIRICI ., SRERDFEET D Wistar/
W REES v bEE—FRHTEHBL T SSprague-
Davley/Tw ( SD) RES Y vZ2HNW, —F., 8
AEEEEHLSD ADH BHEIC=—aF o8IV 4
BROANDBEEL TN B | T, RO 2
—B2O=aF ESBMEICH LT - B 6 THEA
mrmoced sEEanK, TCT, B LER
BREY R—bU, I'P-w-Bc T OReEE
BIZEUIc, #1813, 3. 9, 17- 19BBOES v W *8
Wwic,

BB ICE W Vistar/ Tw XU S D R

~ 201 201
)
c % 154 154
<3
- & 104 T e 104
; 9 e
5 > 5 51
> E 6] |6] |s] |7 5 [;-l
154 . 154
33 i
S = 107 101
> o
> 8
o
2 < 59 51
S E .
EI 6l @ |7 5| Is
S .
t 97T 801 = 80+
<5 601 ™ 60+
agg 401 401
o
258 2 rs‘lmm720 E]S
D >
17- 17-
3m5m09m18m° 5'“°18mo
Wistar/ Tw Sgrqglue—/ T
awley / Tw

Fig. 1. Water intake and urinary volume during aging.
Vertical bars represent the standard errors of the

means. Rumbe:

rs of rats are given in each column.

Difference from 3-month-old rats in the Wistar/Tw
strain and 5-month-o0ld rats in the Sprague-Dawley/Tw
strain : * p<0.05, ** p <0.01, *** Pp<0.001.,



—'3 v h@ﬂz’(ﬁ‘ ﬁi%:‘k Um,f—e%jgg (Eg/mmg) 72 fTable 1: Gexllera]. neurosecretory index in the
B1CRT. DRIy MK RSN ELBRROBE T —

D) BMUTIe, T BIAMER T—UBBTH | fmn oot e
Mg s, BRBRIFDSNINn, ThiTUWistar,/ ; - - ApR—
™WRES v FTRRBOEINE VBB, X 0iRIc ‘ : aeow
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ACCELERATION OF AGE-ASSOCIATED CHANGE IN NUMBER AND STRUCTURE OF
THE RENAL GLOMERULI BY EXPOSURE TO IONIZING RADIATION AT NEPHROGENIC

STAGE IN MICE

Shunsaku SASAKI, Fumiaki SATO, and Naoyuki KAWASHIMA
( National Institute of Radiological Sciences )

(B ) HMEBRBOFEMICBSREBHENLESPO Y ALIIBEDARREELIED 50 5,
HIEALIIENT, HRBLIUREEBITH <Y 2B 2AREHELEO MEE LD ERYEBEVORIE
DERZDR. SEHRETEDIE. (1) AREREERONSEL. (2) RAEREBEDRENE & EA~
DER. (3) %7 = YEEBORS EHEHORFIZIIEROBRIZIOWVWTTH S,

(FHi) () ARGORLGR: KEITASICXHI00RXBHENFZ6084BLT 600 BSRD
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Bach DH®KIZE »7co (2) RERGBHE T BAEITHSH 300RBH Y ABIUXMHBIZOWT. REREAR
MGEEY ) ORBREK (FSD). AL EMOER (CLD). ROUICAH vy F7 ADBEBRE(MVF)
EWE L7z, (3) MHEFD age PBHR: B6C3F M~ AxAV, BEITES. £% 08 4. 78
Ay X100 AT X# 300R 24 L. 800 BAICBWTARGHE LAREZIE Lz, Zhbic»o
WTikm PREER (BUN) &4 JE L7, '

(RR) () AKGHLGE: Tablel1i260 BAIZ#1T 5 MEMZ. Table 212600 B4 RicHT
BDREMERT. BHIED 60 BHICBITARIINMD 38 % ThH 5. HEED 600 HS R4 K& Bt
60 HFDENI D HPBRVEVIRRICE T HRBENZDIF. BYBORRERDZ 0 HMIC LK
LTI RPTDEVIRERRTH D, MEICLZBOBPICHR - THRXERITHMLT W (2)
FREBEOMSE(L . BRARIINBEICHNXTFSDLCLDANE{MVF RKEW, ZOE{IL60
BEIBWTRLIEDOND I LBALNIE -7 (Fig. 1)o ZOKEIX. M LD x 72 VBR
BRHENTORVEOARRGEREOT L 231EH ) Th{. BRENABRKICLRENDIZLEE
T 5, EGBICBITDFSDIRELLNEVDT. GROHMIZHIDOT £RABRERIZTE L WM
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LT\, (3) BHBSD age DHR : 100 B FOBHIZ X > THRRGHENONSELIZRESH T
Weo LL* 7 YEERIOBHOERIZ 20 ICHEBREKE N,

INHEORERPL. * 70 YIBRBOBMBRBHICL 3E4BIC BT 3 BEOAREELOERIL. 4
BOARBEEREINDZ L RO KAELEAARBLEEBRENZZLTHDI L BBSNS,

Table 1 Table 2

VoLuME AND NUMBER OF GLOMERULI VoLume AND NUMBER OF GLOMERUL!

( 60 DAYS OF AGE ) ( 601 - 700 pavs oF AGE )
CoNTROL 17 opc, 300 R ConTROL 17 pec, 300 R
Raptus () 31.2:02  B7:L0 Rapius () 90204 57,7207
VoLume_(10%%) 145004 219011 VoLume (1095 263£0.08 9.4320.65
No./wd 1745404 97,0839 No./md 80.2¢7.7 316270
WEIGHT OF KIDNEY (MG) 175.5 ¢ 4.0 1237 £ 4.4 WEIGHT OF KIDNEY (Mg) 289.3 £ 25,2 167.7 ¢ 16,5
No./xioney (10%) 2,976 + 0,213 1,158 + 0,064 No./kioney (10%) 2,231 % 0,270 0,473 £ 0,069

MEAN % STANDARD ERROR. — 0.01< p<0.05. ** $<0.01 MEAN £ STANDARD ERROR, r¢ 0.01

= Fig. 1. Survival curve and age-
; associated change in structure of
>
g renal glomeruli in female B6WF, mice
v irradiated at fetal stage of 17
L days post coitum with 300 R of X
- ’-—-#* ~~~~~~ Control ys p
?}02. -"*"‘~Q~N« rays. Data on percent survival,
P | “$ glomerular filtration surface den-
a orr Irradiated sity (FSD) and mesangial volume
oo
0 fraction (MVF) are shown as a
! function of age.
04 Irradiated '
/"”
: 02 ! ‘\\\ ",""'
>3 “@------" 4---+¢" Control
0
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Morphometric studies on the age changes of mitochondria in the
proximal tubules of the rat kidney

Tsuneko SATO - Department of Pathology and Clinical Laboratories,
Aichi Cancer Center Hospital, Nagoya (Japan)

Hisashi TAUCHI - Department of Pathology, Aichi Medical University,
Aichi (Japan)
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HEETHHY, BREBHERKREALAFFECERESERBDODODh EnEALDL, E7 vV
FeEGAEL I VI V) TOMBENEFEIN S,

120 HOBRHE L TE R TR IVPICPFYTHDZ VATFHEEBTHALAD, HED
BELABCRBCHTIRBHEDOIDEE L RN,
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Intestinal microflora and aging : colonization of streptococci and

its changes with aging in the human intestinal tracts.

Tsugio Watanabe, Yasuo Kawai and Masahiko Mutai
( Yakult Institute for Microbiological Research )
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BB M3 EIAE . L3R, IR R., CEles. MRS 28 EReEE AEEICED > T
NBHBDTHILDERBICEE*RIT —EHELEZSGND, —HFENAERIELONESE (RFfFIZE)
BXUREE (BXHOZEREE) BERICL>TERIDIEBHASNTNS, CNESDOERRBZMSI
XoTHENTEZEEZSNTNENS, BAHERLNINT IO b TMNSRBILETEHIEERISN
5,

BRLIEEDEAFRLQLICHENT, e BT ho—IVERELT., 0BSHLS530BSETOD
TYRIDNT, MY &L SERAEROBMNERELUC, SEIBE FEERIIU., BESKLIT
TEHENVNDNEIHBERE streptococci WCEHULUT, ERESMSEDBAR%E speciesNIVTH
NICRER, ETFOHREBILOTRET S,

MEEHE

i) W®, FEL220E BIGCKENCBITHSE, CO3BI10ZIHLUTIZEHKT < Bifidobacte-
rium breve 4006 Z10°@LEOWEL, ). PB25E (2~6F) . BEIURKA26E (25~51F) OF
HAMEFEIRBEANBEUIIC, FELEBIIODNTREZFNTHLGBRET 5~68) BT IEH, £
DHBIIIOHLI0HHOREII DN TREZRTO I,

ii) Streptococci M4}BE, Streptococci (DRIRIZHME LT KM, SF, TATAC %, IFERINIZHES
UTMREXRIGHZEALUIC, BEEDIo - —SHRULHRERREDEXER > EAEKSK T TH
U0 —EECEIEEZRUL, TXNTOERD Jo = —*>HARSHKICIBLIC,

iii) Streptococci DEAIE. FMHEZRUBXEHRTMIELUICE, 0.1% AFL > FIL—BRIGE.
PH 9.6 IZBITHEMME. NHs £ EHB ICEHMEERZ BT BDIC, FEHICDODVTENRSN
ﬁﬁ&:ﬁ%l)bt$5“5ﬂf?0)ﬁﬂ&§%b species ZRIE UK,



e

FrERD 515258k, 45 KURAMN S 14428k, B129678KD streptococci ZHBELA, 4EIIC
hon 5% Bifidobacterium ZHREUIHHE RN SD FHHEZRNIZ2209KC DN TRIELUICER
ZLITICRT .

i) Streptococci DEBY, HEBBIOEFEIIZITIW|E TH >z, Streptococci DEFIILE
#H IHEMSHKED, 3EHBIIBIBITZMEMEKICA SN, HEMSBBEE TD streptococci DB
UNIVOHEBIIBBEAZESAS SNIC, T35, ABNUNRNLVTERFT DX M7, B)RLICERLAN
WHBLBBRATF, OFNUNILVTERRTIBREEDETITDIRA T, DEFHITINEK
UANIWLBENZAFTDIToNI, YRBIXURALBITSEREL NILZENTNI0® /2, 107 /¢
EHBRENLANILTH o7,

ii) & speciesDRHFE, & FEFEM S Streptococcus faecalis, S. faecium, S. durans, S.
avium, S. bovis, S. equinus, S. salivarius, S. mitis, S. MG- intermedius,B XU S. sanguis
FD10 speciesSDEENI, UTIBESEITH TS speciesBIOMHEEERT,

A) F&ER O0~6HDE) . S. faecalis IL@EHELSFHENL, S, nitis HBBVREETH
o7 (10BIFR9BY) , EDMD speciese LTI S. faecium (261) , S. avium (14]) SRSk,

B) HAIE (30~90HSIE), S. faecalis MBFEUARIIFEL T, FEBC BN TEEBIIGE
UTWIC S, mitis ZOHSENSRISMTEIM o, S. aviun DFRERBEF N (50%) DI
WMTHolc, £/ S. faeciun HED o7 (50%)

C) HE (2~64), YWEMSWE S. sanguis] ZR< 9 species NIz, S. bovis & S.
aviumn D MEEDRLED 272, RNT S. faecalis XY S. faeciun VLI FWENI, fl
M species |ZRTIRD 4 species ITHEL . SEEEEZEN o0,

D) BRA (25~51%F), S. salivarius & S. faecium MEEE FHSN 7, S. faecalis
&SN EISTEEL TN, HRICHEREITH o/ S. bovis OFBMERMBETUNL, KFIT S.
aviun BRADEFEN S 1L IS NIIMN 070, HT viridans group & dON D S. saliva-
rius, S. mitis, S. MG- intermedius 75 MSEEREEC FEL T,

EE

BREESOBILS IIBBELEBHIT IS ATENSDBIELERIC B IT2E BRI EREYT S
cerEEEEONSED

SEOZERIT XK T streptococci BEQBIC KX >oTRIE - FHET B ENRBEINA, T2
DB, streptococci IXRFEGMITBISFHOBNDSLIRE (S. bovis, S. avium) | BRAR(
S. salivarius, S. mitis, S. MG- intermedius) 3 KU EE! (S. faecalis, S. faecium)iZbH3d
CEMTEZLEBONDS, FERBIHBNT, S. nitis VXL HBEINDZIEIBHEEILDHETS
BAEDSDBRBEAOND, £HIOHHEEICIZ S, aviun OSMHEEDNELID T ZRYERAD
BOTEZIXE S, SAIDERTESN N streptococci DEKEEFEALT. BRNMESOMSIT XS
ZEPEE (B R) ICHTHEES in vivo BEXY in vitro OERZPEUTHEANTHL &%
BELUTWS,

R

1) Watanabe, T. et al (1981), Microbiol. Immunol. Vol 25 (in press).
2) Kawai, Y. et al (1980), Am. J. Clin. Nutr. 33: 2458- 2461.
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Intestinal microflora and aging : "changes in enzyme activity in the
brain and metabolism of steroid hormones in the liver of aged conventional

and germfree rats.

Kazunaga Yazawa and Yasuo Kawai

( Yakult Institute for Microbiological Research )

B8

B ERIIEIEEANT ecosystem 2R L. BEDERBNRHDT > ETHEIDH D NI REHEE
WCBES UL, o, BIEEDOHRIEEDEEREDBIESIUIELED > T3 &EBHdI5h TN S,

CORCEBRAESI, BHEICDAL T, BTERBICEEEZEAXATNENT, BEtOBRICES
ZRiET—DDEHEERXSNTNSD,

ECTRAIZ. BREFEMBOBECHSIOEREZRILANS, BELEOHEDLOAENEEROHIT,
RIEFT-o>TND,

R4id, CNETICHED —D & UTHILE 5 L UFE. BRI SISMcoBxEremzL
+ 45 EBKEME alkaline phosphatase DSIBEEME M kv me R cELEBIE &%
RUK. £k, B3E" 5kUB4EYDAHRRC BT, 8BXU 4 0BLOEES v k (CF) &
EES (O BEUS0ESD OV 5y 2N, MILESXURRRE 55 zERErad
BETERGERE MSD BB ONTERELL, _

SEZ. T3S nonoamine LM, adenylate cyclase yEM#ESE cyclic AMP, 3K Uf in vitro
I3 D HFBE homogenate WS KB AT 04 KEKRIWERBMIIONT, BAMEREMNSOEEE BN
ETOHAIREBICOTHET D,

el & Ak

&¥3 Fischer 3445 v h (8) 2 EBOSILHEALIC, CV3vhE, 8,40,808%%.CGF v
F3. 8,4 08S%2AvIz, ¥ monoamine oxidase {3 serotonine & dopamine X HEEBEULT. B
HEEEHEIZEL, £/o, B adenylate cyclase ¥E#ES cyclic AMP ZHIE UL, FFRIIBHS0.15
M KPB(30m M nicotinamide®&{s, pH7 4) TH—{EL 7z, FF homogenate (B E25m9) % R3¢ .Chap
& Bedrak 0)75&&9)0:’@‘50\\ 170 - Hydroxyprogesterone (17(t -OH- Prog.) D EREEA ERIL S 4
AWT, in vitro ICENTHELAL, RIGKTH, SEOIT-F)L: Z00FKILA(4 1 1v/v) T



2B Uic, Y% BREH. _RcEBI7 o TS5 74 —\CTEBU., & steroid metabolite
NDOBEEREDEDCAERELUI,

BR

B¥ monoamine oxidase Y& : serotonine AEBEE UL HBEA 8HSHSTIZ., specific activity(s.a.),
total activity(t.a.) &% GF DB CV K DFEEBSEN o, 4 0:BSTIZ. HiT s.a. t.a.&dD
CVODAEDM GF KOFBEDNEN s/Ic, MBI ED GF DFBA s.a.t.a. 2HEBEULLIEDPDUL., CVOBES
s.a. t.a.EdH 4 0ESETHMUAN 8 0 BSTRELEEERLI, dopanine ZHBEE UICES
8., 4 0 ST CVODAM GF XOE\EBENEM /I, MHICKD GF DHEES s.a.t.a. 2HEULIR
DU CVOBE s.a. B4 0BSTHRILU, 80BSTI24 0 BGELBIERAUNILERUR,

B cyclic AMP: 8;@89 T3 GF, CV &HIFEAEZEDLSIND, 4 0BASTIE GF DA .CVED
BVNMBERIERUIC, MHITXKD CVODBES4084THRLL., 80B9TI4 0 B8ESEEUANILER
U7chs, GF ODBEEIBAONIIM oI,

B adenylate cyclase ¥E¥E: 8BS TIZ s.a.l3 CF DM CV LOE MO o/H. 4 0:BESTIT GF
& (VICEBASNIZLLIE oI, MBITXKD CVODES s.a.t.a.2H 4 0 BSTIIEMULH. 80
BHESTI2 4 0 BSICHINTR P UK,

FFB% homogenate T Xk BD17Q - Hydroxyprogesterone D in vitro TOZRHE: 170 - OH- Prog. @
WEIBED S EEIZ . 8BPD CVITHNT4 0.8 084D CVDABEM 572 ,F Ic Hydrocortisone
K UF, Corticosterone "D HEHEBDERVIAAIZ, 8BYD CV T ENTH. . LEEHEBBND L 7%. 0.6
BELIZNDITHN, 4 0BSGTIZ,. ENTN2D.1%. 9.4%Thoc, £/2.8 0:4 T3 Hydro-
cortisone 1.6 %, Corticosterone ~~9.19%, Cortisone ~\14. 1%, Aldosterone 4.7 %
DBEIEEMEXVAZ Nic, 8 YD CF BEFSD CV ITHINT, 170 - OH- Prog. D HSABD L &
ML, Fh HydrocortisoneZUF Corticosterone ~“DEDIAAIZ. FNENILS. 3%.9.2%¢F
Mo,

EE

B% monoamine oxidase /BN MESEILIZ, BEBIZIVRIZIBZLSIWICEDOND, £, BERNAES
{3 5% monoamine oxidase FEHDMSEILI EEBERIILU TN IHABESRBENI, BIBITScy-
clic AMP BdH DX, adenylate cyclase /EHIR . MBI KDBIENHDLEE NS, in vitro T
DFFEE homogenate {2 X 5170 - OH- Prog. DA BEEIR . MBS KSIELHD N, BRAERDES
BEULTHhSRIgBESRBENIIC,

SBEXR

1) Kawai, Y. ( 1980 ), Microbiol. Immunol. 24: 753.

2) Kawai, Y. et al.( 1978 ), Infect. Immun. 19: 771.

3) Kawai, Y. et al.( 1978 ), Appl. Environ. Microbiol. 36: 381.
4) HHS5 (1978 ), F2EIHAEME/LIAFR S, P42,

5) AHS(1979), FI3IEBEBARKMEEILHIRSE, P68.

6) W& (1980), HAEHAERELHES, P52.

7) Kawai, Y. et al.( 1981 ), submitted to Mech. Ageing Develop.

8) Kawai, Y. et al.( 1981 ), Mech. Ageing Develop.( in press ).
9) Chap, Z. and E. Bedrak.( 1977 ). Exp. Geront. 12: 43.
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Studies o1 age-related changes in metabolic turnover rates of the
central nervous membrane systems I. Determination of turnover rates of

myelin constituents by deuterium labeling and mass fragmentography

Susumu ANDO, Yuriko ONO and Yasukazu TANAKA

Tokyo Metropolitan Institute of Gerontology, Sakaecho, Itabashiku, Tokyo-173

It is commonly assumed that myelin, once formed, remains relative-
ly inert during the postnatal period. Oligodendroglial cells are known
to regenerate myelin in the adult brain(so-called remyelination). Sun
and Samorajski(l) reported that an age-dependent difference in wet
weight of mouse brain was not found, but the amount of myelin yielded
per brain increased about threefold between 3 and 26 months. Rand and
Ansari(2) found that myelin basic protein increased significantly in the
29 month-old mice as compared to the 6 month-old group while the total
protein was unchanged. Thus, myelin is thought to be an unique compart-
ment in the nervous system which gradually expands-throughout the life
of an animal. The question of interest is how the metabolic turnover
rate of myelin changes with advancing age. We have developed a method
using deuterium labeling and mass fragmentgraphy to determine the long-
term turnover of myelin constituents. We will present the methodology

and data on myelin turnover of young adult mice.

C57BL/6 mice (5 week-old) were given 30% deuterium oxide in drink-



ing water. Animals were killed at arbitrary intervals. Myelin was
isolated and purified from the cerebellum by the method of Norton(3).
Total lipids were extracted from the myelin fraction, and applied to
DEAE-Sephadex column and thin-layer chromatographies to be separated
into individual lipids. The amounts and molar distribution patterns of
deuterated cholesterol and fatty acids of phospholpids were determined
by mass fragmentography. The figure shows the incorporation of
deuterated cholesterol into myelin and disappearance of the cholesterol.
The present method could isolate the fraction consisting primarily
synthesized cholesterol (Fraction I) from the fraction(Fraction II) which
was derived from degradation products of deuterated compounds by recycl-
ing. Half-life for myelin cholesterol was found to be as long as about

240 days, while that for phospholipids was 15-20 days.
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Fraction I, deuterated cholesterol primarily synthesized by using D30;
Fraction II, cholesterol synthesized by using degradation products of

other deuterated compounds; Total, Fraction I + II.

References:
1. sun,G.Y., & Samorajski,T.(1972) J.Gerontol.,b27,10-17
2. Rand,A., & Ansari,K.A.(1980) Gerontol.,b26,76-81
3. Norton,W.T., & Poduslo,S.E.(1973) J.Neurochem.,21,749-757
-Biomedical Gerontology- Vol. 5(1981)
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ALTERATIONS WITH AGE OF CYTOPLASMIC LOCATION OF RIBOSOMES AND POLY(A) (+)
mRNA IN VARIOUS TISSUES OF MOUSE

Kaijiro ANZAI, Kunihiko TAKAHASHI and Sataro GOTO
Department of Biochemistry, Faculty of Pharmaceutical Sciences,
Toho University

SUMMARY

We examined the distribution of ribosomes and poly(A) (+)mRNA in the
cytoplasm of the liver, kidney and brain of young and old mice. Relative
amount of ribosomes in polysome fractions decreased with age, while
cytoplasmic free RNP containing poly(A) (+)mRNA tend to increase in the
old animals, suggesting decrease in protein synthesis in the old tissues.
INTRODUCTION

In eukaryotic cells a part of messenger RNA in the cytoplasm is
known to be inactive and present in the form of ribonucleoprotein complexes
(mRNP) (1). Although little is known about function of the free mRNP, it
has been suggested that they may be storage forms of mRNA which is in an
equiliblium with mRNA activity engaged in protein synthesis on polysomes.

In view of the facts that translational activities of cells decrease
with age (2) it seems interesting to examine if there are any changes in
polysomes and mRNA during aging of animals. In the present work, we
studied cytoplasmic location of ribosomes and poly(A) (+)mRNA in tissues
of mice of various ages.

MATERIALS AND METHODS
Animals: Male ddY mice of the age of 4 and 22 month-old were used.
Polysome analysis: The liver, kidney and brain were excised and homoge-

nized with a Tefron-glass homogenizer in an appropriate buffer in an ice
bath. Post-mitochondrial supernatant was mixed with sodium -deoxycholate:

and the mixtures were applied on linear gradients. After centrifugation,
_62_



polysomal profiles were recorded with a UV monitor equipped with a flow-
cell. Fractions were then collected for the analysis of poly(A) (+)mRNA
(see below).
Determination of poly(A) (+)mRNA: Fractions of polysomal gradients were
digested with Pronase P(nuclease-free) in the presence of SDS at 37°C
60 min and the amount of poly(A) in each fraction was determined by
hybridization with 3H-poly(U).
RESULTS AND DISCUSSION

Fig 1 and 2 show typical polysomal profiles of young (A}B) and old
(C,D) mouse liver and brain, respectively. Since it was not possible to
distinguish clearly polysomes,monosomes and mRNP on the same gradient
by a single centrifugation, samples were centrifuged under two different
conditions; one for a short time for the general polysome analysis of
subcellular distribution of poly(A) (+)mRNP and monosomes. Relative amount
of polysomes tended to diminish in these tissues of o0ld animals with
concomitant increase of monosomes (compare B and D). Poly(A) (+)mRNA in
RNP fractions as detected by 3H-poly(U) hybridization tended to be greater
in old animals than in young animals in these tissues studied (data not
shown), in accordance with polysomal disaggregation in these animals.

These observations suggest less amount of mRNA is associated
with polysomes in old animals, possibly causing the reduction of protein

synthetic activity in these tissues of old animals.

Fig.l Fig.2
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FUNCTIONAL ALTERATION OF MOUSE RIBOSOMES: ANALYSIS OF TRANSLATIONAL
FIDELITY WITH PROTAMINE mRNA

Nozomu MORI, Yoshiko FUNATSU, Kuniko HIRUTA and Sataro GOTO
Department of Biochemistry, Faculty of Pharmaceutical Sciences,
Toho University

SUMMARY

A novel in vitro assay method has been developed to study ribosomal
fidelity of decoding. Using protamine mRNA as template fidelity of the
translation was found to remain unchanged during aging of mouse. This
is the first report on the fidelity of translation in vitro where a
natural mRNA is used as template.

INTRODUCTION
We reported previously that the ribosomal fidelity of translation
in vitro did not change during aging of mouse when poly(U) was employed
-as template (1,2). But in this experimental system infidelity level was
much higher than that expected for translation in vivo. Fig.1 PROTANINE
In the present study, a natural mRNA, protamine mRNA was
used which should give a better estimate for natural

fidelity of ribosomes. Protamine is a small protein which
contains only 8 species of amino acids (Fig.l). It should
therefore be possible to study mis-incorporation of amino
acids not normally present in this protein with ease.

MATERIALS AND METHODS
Animal: Male ddY mice of the age of 2 to 29 month-old were used.
Preparation of components for protein synthesis in vitro: Ribosomes, tRNA,
and translation factors were prepared as reported (1). Protamine mRNA

was purified from rainbow trout testis by a procedure involving oligo(dT)
cellulose column chromatography and sucrose gradient centrifugation.
Protein synthesis in vitro: Standard assay system consisted of '"old" or
"young" liver ribosomes, translation factors, protamine mRNA, tRNA, ATP
and GTP generating system, magnesium ion, 7 cold amino acids (Met,Ile,




Val,Ser,Pro,Ala and Gly), 14C-Arg and 3H-Lys or 3H—His. Reaction was

performed for 90 to 120 min at 37°C.

Measurement of infidelity level (IFL): After incubation, the reaction
mixtures were centrifuged in sucrose gradients and fractions were col-
lected. Hot acid insoluble materials in each fraction were collected on
a glass fiber filter and the radioactivity was measured. From the radio-
activity of *H and '°“C recovered in the 80S region IFL was calculated

as the molar ratio of Lys ( or His ) and Arg incorporated.

RESULTS AND DISCUSSION
Validity of the assay system for the translational fidelity: Fig 2 shows
the sedimentation profiles of the reaction mixtures with or without

protamine mRNA. Radioactivity of 3H-Lys and 14C-Arg was found in monosome

region only in the case with mRNA, observations being consistent with

the idea that the mRNA is translated on monosomes because of its small
size. Possibility of contamination of other mRNAs in the mRNA preparation
was excluded by gel electrophoresis of translation products.

Comparison of ribosomal fidelity among aging mice: The translational

fidelity of ribosomes from liver of aging mice is shown in Table 1.

The IFL was in the range of 2 to 4 x10"% in all the animals studied
regardless of age. The level is in good agreement with that in vivo
reported by other investigator (3), but lower than that in our previous
study (1,2) with poly(U) template by one order of magnitude. Thus it is
concluded that fidelity of decoding does not change with age in mouse.
The conclusion does not support error catastrophe theory of aging.

ACKNOWLEDGEMENTS : We thank Mr. Mimura of Tokyo Suisan Shiken-jo for
generous supply of rainbow trouts.

Fig.2 )
Sedimeniation Pretile of Ribosomes Transioting
Protamine m-RNA

Table 1
The Translational Fidelity of Ribosomes from Liver of Ageing Mice

roc0p == N e T Age of mice MC-Arg incorporated in 805 region H-Lys incorporated in 80S region Infidelity level
T-r:"f e ( Lys/arg ) x107%
‘ 1800 1800 i 2 months $711 dpm 7.12 pmol 477 dpm 2.69 fmwol
- s 4836 6.08 I 2.13 3.65 £ 0.13
oo 1000 12 wonchs 3674 4.5 18 1.06
3 3 nn 3.9 146 0.82 2.20 + 0.12
18 months 3972 1.43 338 1.91
i 9001 300 4944 6.16 170 0.96 2.06 ¢ 0.50
22-29 wonths 4688 .85 299 1.69
o 6 6.7 249 1.6 2.93 4 0.04
0
g - o §
¥ i
] 3004 300
[ ] REFERENCES
! el e e \ 1. N.Mori,D.Mizuno and S.Goto, Conservation of ribosomal fidelity during
—— o A .
Frachen Mumber ageing, Mech.Ageing Dev., 10, 379-398 (1979)
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3. R.B.Loftfield and D.Vanderjagt, The frequency of errors in protein
biosynthesis, Biochem.J. 128, 1353-1356 (1972)
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FUNCIIONAL ALTERATION OF MOUSE LIVER RIBOSOMES DURING AGING:
DECREASED FORMATION OF THE INITIATION COMPLEX OF 40S SUBUNITS OF
OLD ANIMALS

Takashi NAKAZAWA, Nozomu MORI and Sataro GOTO
Department of Biochemistry, Faculty of Pharmaceutical Sciences,
Toho University

SUMMARY

Activity of 40S ribosomal subunits of old and young mouse livers
was measured in terms of the formation of initiation complex in vitro.
The activity of the subunits derived from old mice ( 21 month-old and
over ) was found to be lower than those of young ones by 15 to 20%.
INTRODUCTION

In previous reports we have demonstrated that ribosomes derived
from old mouse livers had lower translational activity in a cell-free
system where poly(U) (1) or globin mRNA (2) was employed as template.
‘It is conceivable that initiation or elongation process of the translation
is affected with old ribosomes. Therefore we asked if the initiation
process is affected.
MATERIALS AND METHODS
Animal: Male ddY mice of the age of 2 to 27 month-old were used.

Preparation of 40S ribosomal subunits: Mouse liver 40S ribosomal subunits

were obtained by dissociating purified ribosomes in a buffer containing
0.3M KC1, followed by separation of large and small subunits by sucrose
gradient centrifugation.

Assay of the formation of the initiation complex: Reaction mixtures

consisting of 40S ribosomal subunits, 3H—Met tRNA, initiation factors
from rabbit reticulocytes and energy mixtures were incubated at 37°C for
10 min. Initiation complexes formed were then separated from the original
components by sucrose gradient centrifugation. The radioactivity found



in 47S region was regarded as indication of the formation of an initiation
complexes ( see below ).
RESULTS AND DISCUSSION

Fig 1 shows sedimentation patterns of 40S ribosomal subunits and
initiation complexes. Radioactive peak with 47S sedimentation coefficient
was regarded as an initiation complex because of the following reasons.
First, the radioactive peak disappeared when either initiation factors
or energy mixture was omitted from the standard reaction mixtures.
Second, molecular weight of a complex with sedimentation coefficient of
47S was approximately the same as a calculated value assuming that the
complex is consisting of a equimolar mixture of the 40S subunit, eukaryotic
initiation factors 2 and 3, and Met tRNA.

By using the method characterized above the activities of young
and old subunits were compared (Fig.l). Results of two experiments are
summarized in Table 1. Specific activity per unit amount of subunit was
calculated by dividing mole of 3H—Met tRNA in 47S peak by mole of the
subunit employed. Activities of old subunits was lower than those of
young ones by about 15 to 20%. It is therefore likely that decreased
translational activity of old ribosomes are due to the decrease in the
rate of initiation complex formation of the subunits. But other possibil-
ities are not excluded.

ANALYSIS OF INITIATION COMPLEXES FORMED FROM
.
Flg . 1 . “YOUNG™ OR "OLD" 40S RIBOSOMAL SUBUNITS ON
SUCROSE GRAGIENT CENTRIFUGATION

v v v
1200 Young 4.0o1d 0.6
I 1000 0.3
Table 1. Summary of che activity of 40S ribosomal subumit -
in the formation of the tnitiation comlex. I
E 800 b 0.4
40S subuntt ’N-th-m in relative - -
age of mouss  applied (A) 4TS peak (D) “:;fz) na\;uy 3 15 ¢ P
tpmole) (fmole) ( ) T § l 0 o
S 408 2
Exp.1 young & mon. 70.0 61.2 9.03 100 E I -
.
old 27 won. 70.0 50.9 1. 20.5 400 402 ¢
3 z
} o
. 70.0 188.9 £ 0.4 27.0 100 “ -
Exp.2* young 5 mon 0 o 100l o 2
old 21 won. 70.0 162.8 £ 0.9 23.2 85.9 2
Z
® Zxp.2 was performwed in duplicate. R o
one Aygounit of 40S ribosomal subunit : 70.0 pmcle. o 10 200 10 20
Fraction No.

1. N.Mori, D.Mizuno and S.Goto; Conservation of ribosomal fidelity during
ageing, Mech. Ageing Dev., 10, 379-398 (1979)

2. T.Nakazawa, N.Mori and S.Goto; Translational activity dependent on
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TURNOVER RATES OF PROTEINS IN CULTURED HEPATOCYTES DERIVED FROM
YOUNG AND OLD MICE

Tadao IKEDA, Kaijiro ANZAI and Sataro GOTO
Department of Biochemistry, Faculty of Pharmaceutical Sciences,
Toho University

SUMMARY

Primary culture of parenchymal cells of mouse liver was established
which allowed survival of the cells over 5 days excreting proteins
apparently specific to liver. Turnover rate of intracellular proteins was
found to be significantly lower in the cultured cells derived from old
animals than in young ones.
INTRODUCTION

Altered and inactive protein molecules tend to accumulate in old
animals (1) which would lead to the reduction of general cellular
activities occuring during aging. The accumulation of altered proteins
should be results of either increased production and/or reduced degrada-
tion of such proteins. The latter possibility has not been studied in
detail except in nematodes where "old" enzymes were shown to have lower
degradation rate (2,3). In the present work we studied the rate of
protein degradation of cultured hepatocytes derived from young and old
mice.
MATERIALS AND METHODS
Cell culture: Parenchymal cells were isolated from young (4 to 6 month-
old) and old (20 to 21 month-old) mouse (ddY) livers by perfusion via
portal vein with collagenase solution essentially as described by Seglen
(4). Cells were cultivated in medium 199 supplemented with 107 calf serum
insulin and dexamethasone in Linbro multi-dishes (4.5 cm2 per well).




Pulse-chase experiments: One day after the begining of culture, cells
were labelled with 3E—Leu for 2 hr and chased in a cold medium. At appro-

priate times radioactivity of hot acid insoluble materials in the cells
was measured. Amount of cellular DNA was determined by diamino benzoic
acid method.

RESULTS AND DISCCUSION

Cell culture: Viability of the hepatocytes was usually 30 to 407% soon
after isolation. They were mostly binucleated (over 707% in both young and

old animals) and remained attached on the dishes for at least 5 days.
The cells synthesized and secreted liver specific proteins (though not
yet identified) as revealed by 2D gel electrophoresis and autoradio-

35,

graphy of the culture media after labeling with ~“~S-methionine.

Degradation of intracellular proteins: A typical result of turnover

experiments of intracellular proteins is shown in the Fig. Each point
represents specific radioactivity of proteins per ug of cellular DNA.
Clearly the rate of degradation was slower in the cells from old animals
than those from young ones. Thus it appears that rate of protein degra-
dation decreases with age. These observations are consistent with the
idea that accumulation of altered proteins in the old animals is at
least partly due to lowered rate of degradationm.

Fig. Degradation of intracellular proteins
in cultured hepatocytes from young (O)
and old (e) mice.
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N-DEMETHYLATION OF AMINOPYRINE IN YOUNG AND OLD MALE AND FEMALE FISCHER 344
RATS., AN IN-VOVO KINETIC STUDY

K. Kitani, First Laboratory of Clinical Physiology, Tokyo Metropolitan

Institute of Gerontology

Aminopyrine N-demethylation was indirectly determined in-vivo in unanesthe-
tized young (6-8 month old) and old (29-30 month old) Fischer 344 rats of both
sexes. After an ip injection of 14C-aminopyrine (4-dimethy1-14C-amonoantipyrine),
the velocity of appearance of 14C02 in the exhaled air was monitored for 30 min.
At the smallest dose of 2 umo1/100g aminopyrine, the CO» production velocity was
two times lower in old male rats compared with young countarparts, while in
female rats, the difference was very little. With the increase of the dose of
aminopyrine the velocity increased in a non-linear fashion with the dose.

Kinetic analysis yielded a 5 times lower Vmax value in old male rats compared
with young countarparts (70.38+8.81 nmoles/min/g liver in young rats; 14.72+2.40
nmoles/min/g liver in old rats, mean * S.E.). In contrast, the decrease in Vmax
value with age was only 35% in female rats (26.58+14.72 nmoles/min/g liver in
young and 17.90+0.93 nmoles/min/g liver in old rats). Apparent Kd values (the
dose yielding Vmax/2) also decreased with age but the decrease was more promi-

nent again in male (50%) than female rats (27%). It was concluded that the Vmax

_70_



for N-demethylation of aminopyrine decreased with age in both male and females
but that the degree of decrease was markedly sex dependent. Furthermore, it was
suggested that the decrease in Kd (and possibly Km) value worked to moderate
the reduction in hepatic clearance of the drug caused by the decrease in the

Vmax value.



32

BERXRESMES v b (SHR) B2 EBEERIEEGCEEITNGEOER
o2NnNT — EAFAGITULT —

FEXE, RER¥ . BRIRKHE
RAEXKENBEFHFRA KEREZHM

The Influence of Aging with SHR on Lipidperoxidation.

Hisao Itho, Shumpei Takeda and Taiju Mtsuzawa.

Department of Badiology and Nuclear Medicine, The Research Institute
for Tuberculosis and Cancer, Tohoku University, Sendai, Japan.
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The Effect of Vitamin E on Lipid Compositions and
Fatty Acids of Erythrocyte Membrane with Hypercholes—
terolemic Rabbit Induced by High—cholesterole Diet.

Dep. of Geriatric Medicine Y.Ishigaki, T. Imamura
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B .5 vy ERAEKELIREBREIHOMIE LT, ERELRETAEARDL L
EbhTnbd, —, ELBEREBEILIFE L OBFZET RTEBRERIBHEEINT
b, vy 1 vEOEBHILERARBHINTWE, Beld. FRE TV X700 -
MBETHBETH L1 v y/MEEFRMEREM L, RMERERN v ~ IRE B IR B
-BANENIEE OB, REAFRETE OB LEREBRICES T 2T LEREL TR,
ARk, RKREavzFo—vE, RUES ivEEE I L 270 —VvATHEB LUK
M BRI B RERF ICHR E O E B IC DN THET L7co

HEROHH  EREERRS B(NE) . 2v 270 — v HEMABEERRE S B(CH),
vy i vEABIVRT O -V EMARABRES B(ER) 082 CDAT, MR
vzFa—n, MEHDL—avzso—u, MiErs 1 vE, MEHDL -4 v
E, RinEEAL s : vE(HPLC#) ., RMERENER 2 v 257 0—n, FRIMEKE
Ry v IRE IR ( GLCH) O %1TR » 2o I bIC, NERU 1 0:8HE
BT, FRMEK% Murphy R TEHERMER & ZRMERICTH LTI 1T% - o



HE  MFER 2L 2Fo—aid, NES5T7+3027m,/de, 4:BEECE 490+267,
EB548+251, 10:@EECH1256+1160, EF#929+662 T, HDL —2
vax7Fo—nlt, N#245+387m/de, 4 BGEBCH11.8+32, EF155+26,
10@EBECEE224+52, EB205+62THo7%, MFEL s + vERIZ. NE033
+012%/d¢, 4 AEBECHEH014+005, EF096+096, 10BHEECH041
+0.31, EB173+064Tho%, HDL—t % : vEiZ, NE0.09+0.0 17g/de,
4 BEBCH004ALIT, EF0088+0022, 10:B8EBCH002LT, EF0315
+0.096 Tdo %,

FROEKEN s L v BRI, NEHBERMIK 568X 107 "4 cell, BILMRIMIK 4.4 8
+0.83 THbh, 4 BFBFCECHES45+257, EF623+1.24, 108HECHY
ERMIK659+1.58, ZILARMEK624+248, EFHERMEKE19+210, Bk
MK 9.62+4.89Td -7,

FRIMEREEMN v Y IREERIEBOES T »5 L, 4:BEB TR E#IL, CHEICHE~N

C14=0, C16=0 . C18=0, C20=0 OBAEM, Ci1g=1. C20=4 OEMEMR DA LN %,
4 BEBE10BFEB LB TS L, CHTHECi1s-108M. Cis-2 ORBIRHADL
hrs, EBETECis=1. Cis—2 OEMERAA LN,
ZRIAERIY, avzsuo—rvAFIOHELTEYY t YER MEav7o—1o
BmMEB5IELT, HDL—auv 70— 0L 2ME$T5, X, HDLhov s 1 v
E4tEin LCHRMIREROE & ¢+ v EHmL, RMERELICHE SRR v ~ IREERAR
Wi th O TR BE DI % 3 2 T A AR RBR I N7,



34
EBNEBESTOMBEIL

CTiL X B EH ——

IWHR., & &, BRAXH
HIEKRXRZNBABTHRESA KEKREZEHM

AGE-RELATED CHANGES OF THE CRANIAL BONE MINERAL:
A QUANTITATIVE STUDY WITH COMPUTED TOMOGRAPHY

Kenji Yamada, Satoshi Endo and Taiju Matsuzawa.
Dept. of Radiology & Nuclear Medicine, The Research Inst. for
Tuberculosis & Cancer, Tohoku Univ., 4-1 Seiryo-machi Sendai,
980, Japan.
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The imfluence of hypertension and atrial fibrillation with brain
atrophy.

Jun Hatazawa, Masatoshi Ito, Harutsugu Yamaura and Taiju Matsuzawa.
Department of Radiology and Nuclear Medicine, The Research Institute
for Tuberculosis and Cancer, Tohoku University, Sendai, Japan.
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An animal model of senescence being dveloped with mice (III)

Toshio Takeda, Masanori Hosokawa, Shuji Takeshita, Mika Irino,
Keiichi Higuchi, Takatoshi Matsushita, Yumiko Tomita,
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The Grading Score System in Senescence Accelerated Mouse

Masanori Hosokawa, Keiichi Higuvchi, Shuji Takeshita,
Katsuji Shimizu and Toshio Takeda

Department of Pathology, Chest Disease Research Institute,
Kyoto University

(% 3

B RS TRNIER, RABBEY YARBOT, B FVEMORRE2ITL - T3, 2D
[Ze7r< 92 |12, @it LELBRERT, prone R5R# (P-1, P-2, P-3, P-4,
P-5)¢ . BRUZLBERB%2RT, resistant R3KM(R-1, R-2, R-3) &bHu3, RAIIC
NODEHELBILTEICDIY, Cnb6DY ADRTELORR 2, EBOCHEL, HBRETS
Az, ZAEHETREADELEALL, LHLESOFH, COBUHEEBORIZLDOZHA S LA,
BRARBEZLEHTEELERL, BOTERL, SER 2, HEERLHKS NOEBE 25 >8X
K ARICHAX T I2B2HAI,

CEEHEERE)
ZHEHEERCSYZHEBHEB LL TR, BAOHALEALNZD, TN LE2EDHARLCRD
R OT, 1, BBEAOCERD v ARBOTHRENICBD o 38, 2, BiOH

ZLT, —R, ERCRRALELEEAnSE, 3, BREE b, RABKCHEE, BE
MmTa38E, 4. FHRLBAZACT, SFBcHlHcHEHKX B, 5. v 2g@s6®mA
BWEMATRHEHEKRZB, 6  HESCHOT, HELBELLBLLLVE, & Uur
DRE2EEZEEL, v ROELBET, FHERX, AR 3ZLRCB T, (Z1IRRLILLOD
BRAN, REKZOHBRBNT, FREEDI, XML, 0~4 80 SEEFMETE - 12,
FRBECOBRE LA, WHALLAZCECERT 2, A5, 0 :E L KELDEDS
LD, 1 EEOEEIALNSY, HELTLREVWED, 2B EEELBHOND
. BEOBENED, 3 i XEEOBEOETUNLED, 4 :ELDb-EbHETLIZED,
EEDIZ,



(ELEDHE)

TRTOTYRRDX, £H8HAUKI »ABKR, (K NJCRTHEBR2OT, &4FA %22,
Score Paper G&lJ) EMUL Iz, SHEEORRMEL, EO VY ROBHE LT, COBRED &
LT, litter KBTI PLHFAEZHHL, 3N LT, ERKOFALELHL,
ERFEHOER, ERMBOBRKIC L 2B LRI L, X, FHACSWT, FR02EL6, ¥
AI1UER2ERBDEL, ERMERBT S, ZORASTORMCOERE2RBH L, EABII T 2ERH#K
MOBEEDOE, A—FRKLLHT, ABOELDOHEE OB EZRY L1z,

(HRRUEE)

BRéECBIISB, BEOFHDOHB®A %L, 8 »AR%K;1.41(R-1:1.22, R-2:153, R-3
:1.73) P& :4.01 (P-1:3.76, P-2:471, P-3:375, P-4:398 P-5:250),12%8 R%; 2.99(2385,
299, 343) P%;:7.95( 747, 813, 9.60, 840, 11.0),16 vBR% ;: 527 (4.76, 795, 535)
P%;1080(1041, 1221, 11.29, 1167, 140),20 #HR% ; 717(6.60, 7.95, 535),24% B R
% :965(772, 11.19, 800),28H R% ; 11.0(9.0, 11.40, 110) £ 723, L DT ZABIT L
T, PROFARIBICRRLDOBL, RR, PREb I, FRIBAKE & b CRBiCWMI 3, Ly
b 8 VABOPROFAIL, 16 VAMORRDOFREL . X 16WADPROFRIL, 28 nHBDORRD
ZhREHNIET %, ARELAOHBOZRFKEX LI 2HERY, BB I 2E0HBE2A2% &, A4
FEER ) 22EHEIL, 828, 12488, 1638k T, R(R-1, R-2, R-3) T, P (P -1,
P-2, P-3, P-4), C& %, R, 8, (10.8%, 83%, 17.9%)P.8, (34.9%, 37.0%, 875%. 4 1.7%)
R, 12, (174%, 28.6% 286%) P,12, (77.3% 70.0% 100% 714%) R, 16, (455% 933%
571%) P, 16, (889% 778%, 100% —)&/23, CORRHEE s AMcEnEmL, PRCH O
THIREBERRY,, COEMRMBOBEBRCS T RRICAEDHLENS,

Ubokkie, thbs0HBRB 7 20ZMDOBBEFRCICHETSE, Lrd N b6DEBIX, P
REOHLBEDLNIFHRLBEETIRLC, RRHEOBH O DX, X HhEEHCAD LN BZEL
THIFLHA D, 35 XPRO1 2HVBHMTOZHEBOHEE S, &4, RR2 07 AKOEE & X
ZRFET2HEE, PROVFEF@I5vAD, RROPEFG 1 2.8 v HIHNEHL T 3HLE
ABERERKBORATHS,

& &

REDOH, COHFEREBETE, uBAOBRTQAE L L OEABEINT VS, BIAIZ,

1. oD HBREZELCABCEOREMEL T0a0D0, 2. i, X hEULELOKEE I
3HEBER, LORLELDTH20, 3. FXOHADFHADL, REFROHPTHD ZHSIIRYTDH
Bho FTATDHLD, L LEAIR, CORLEBLBUTEES, ZBMOREEZ, DIBREERM
T 200, —PORER25A3BLEEAL, LTOMBECOIMA 2T/ > T3,

ProTocot For GRADING Scome

CriTenta ror GraDING Scome of Sewrscewce in flice Animel No.

&”j Age (Month) ] 12 16 20 24 22

(1) Bewavion ‘: €2) Eves Body Welght
1, Reactivity H 1. Pemigewtnatnic Lisions Reactivity
2, Passivimy i 2. Coangar OraciTy Denevier Faestviyy
1) Aspeanance H 3. Ueeen of Comnea z:'“""'
reeness
(1) Skt anp Hate E 4, Catamact skin air Loss
1. GLossiness ' (3) Seime Ulcer
2, Coarsemess H LorookPHOS IS of SPine Periophthalmic Lesicn
3. Loss or Ham Eum Oniess ye Corneal Opacity

4, Skin Ucens

(%]

Spine Lordokyphosis
Others
Total

_83_



38

([ZEFV9 X JREBLNZLMNEROE I DNT

(B18)

MFELE, MIBHI, ABXE, MOR—, KPLXK,
TrER S KB SR TR B

Cardiovascular Chanrges in Senescence. Accelerated Mouse (I)

Shuji Takeshita, Masanori Hosokawa, Mika Irino, Keiichi Higuchi,
Kimio Yasuhira and Toshio Takeda

Dep. of Pathology, Chest Disease Research Institute, Kyoto
University

F @&

HEEHSVHGLHE L TKRILELEF VY 2B T AROMBIRLE X cTHIRMNEFEDE I %
BeAZASROPOTHEHRENTHAIL, Prone® & Resistant % & THERF L,

ME e RE

B L BB BB EBMFE L b DR, EVREERIT - T, MRS OMEIIRME >0
THEHEBEEZT -1, BRECHLINERDLC L IABL VTR T 04 FEER2ALZOHDT
boto MIEAEEL TR, MBORRAOMETCERERL TV A3EFR2REFCN LEATH 23|
VT, ABREABRZAELNE-HNBE/NEX100(%) 2BEHLZ, GESEEE 7 a0 Lo nE
RHEL, EBHONBEREDORE IO SO PHEL2HEH Ui, AIEL cMEBIRCEE 2 0 2L LD}
D, BHIRTEE3 0 LU ED L DIEAL L,

= 2

(L EEIR €D T
MSEINBEOEIOHNEGOFE T, AR 10752 THHKTEE, PR508%, R%
46 9%, MABPROFHEL , CHidEHK 11~207AS THRTATHRIABREOELEFLY
HoWBEPHLITHEMUIL, RRIRZOK B ERALHE I, SEMBEEHEOFEGEEZ T L, T
NODPRERREDERFANTHD E, 50%LUED 4 DIZPRT1117(64.7%), RRTIL8/25
(32%) LB LTHERDBADD o1, oT50% 51 D ETORABICOWTXYRERT
2L, 5HDERETCERCPROAVBHELEART CLBEABaNT,

REBIRICT DT
HBIREOE I DB 2N TEKI107ARETRENTASBE, PR46.5%, PR40.3% ThH b



4}
70

60

50

40

6% PROGVBEERUIc, EHIN~NDr BETRPR O IBE PROS VBB ERLIZ Fig 2
KRTWS, PR, RRECEBDREOE IDOHEGRIRBIRICEEMELITD 512,
SEMONEEOR IOEYM%Z2 7oy b L, ARECHRERERD TAD L, WTHhEFEL
ERER S NI, HEBOEAIRPRA0.844iICHLR%R 0491 Thbh, PREDH A EBOME
AKX OVEAR D - 12, BRPRRREAZAOT, BELEIDOHA L CHRBREREZRD, 20
LT 2B TORELTI>L, PRRROZERBBRE IS TERLELBD 511,
iXBIAR , EBIIR CTHhOHE L NEOH S HLERERRBD SN d - I,
ZE #
ATHSHE . THABLINIRLALROEAD I &, DOEROZLRELLBEELBRCD
5, RROHBEECFERAN L b B2 EBIRBEDS O IINERE, RHM% b 72 5 TRERELIZIES
L BEECE LCHETLTRIEZEALLN TV S,
21, AHMOBREE L UTHA L Werne r FEREF© Progerialk B0 T 4 MBERMLHEHTDH, B
WREMIEZH > T3,
BRADMBLTOEIELEF NV ) RADOKERMC OO THRENITBREL T, E»TRD
BrBRMECAKRLEEZEIBIRELL2BDIALDD1c0, CRE6DTIRTEABTRINZ LD
EMBEEHGEDSNIHE»2¥E T2FONHEL T, £ TROMEIRYE FieEBlkic>0T, Z
OMBEEOMK I 2HEBETHENCRF LIz, BONTKRL SHMT S &
1 £#H%IOYBS, 058 TOPRERRLOEGMHELBL TH 5, KEWR, BEIROTH
LPROFHVBEEBEETR LI,

2 TBERCHSOCTERER»SBONIBERIIPROADVRRICHE~AUEE OEER LI,

3) TEBIRT. PRRREOLFLSRDIEBMEREZTRC LIICRETIE, PRERREDEIIH
HTHEBTDHh, PROGHVEHIREOEELZH SN,

Hie, PRREAMBIRCSOTIR, NS TOERORINETTIEE2HBD TERBTD
e, RBIRCHNEHIRTRETES, 3BTH3L L, NEORERELECHBROZLT
HHILBEALNBLLFRAKROAIRTHS .

coronary artery ° Pro
— Prone

brain arteriole QO — Resistant

) @ — Prone
Q — Resistant
o
©oe
° ¢ o % oo
& ® 00’ e o8 °
83 L 80 8)
O of
8 og o"’o' o °
5 10 15 29 25 30

Fig 1 MOonths after birth

S 10 15 20 25 30
Pig 2 Months after birth



39

[ZEFVRIR JRELNIHBRROEMLEZDONT
(FBIH) —HMKDOT o1 FLE -

Hkmls, AHFES . @B, AR —., ABXE.

gk X" YTE &S
HEAFWEEBRRF . REEHA, FHEREBEN

Musculoskeletal changes of Senescence Accelerated
Mouse (II) — Amyloid deposition in the intervertebral

disc —

Katsuji Shimizu, Masaharu Ishii, Masanori Hosokawa,
Keiichi Higuchi, Mika Irino, Takao Yamamuro¥* and

Toshio Takeda

Dept. of Pathology, Chest Disease Research Institute and
Dept. of Orthopaedic Surgery, Faculty of Medicine¥,
Kyoto University

o7 i o4 FihFiR, H< oMo T3 7 o4 FHIELUNT. M
I - TEHEECRLZHARTHHL LV ON T A, Ladefoged 51330
B0 HIEE TR 2 MEERCRE L, BB TIZ9 3%, MIETIZ4
HiILF7io4 FKEEZEY, ERLEBOM I AEOEMED 5 & 2N
s ErmB L N5 HIONRATHBMD EBE L. BEETRILE
Ak, ERELECHEELEML, 50 FBULETRT7ITHEART I o4 F
mﬁ&%mruafm

LB EBELMUFELE MM 7 o1 FLBER2RBHM O
TR BGR LG, BERKLRIPOELEF V2 AC3MBTHECR
B CBREEMc tof FEENRC 2T L2REL Tarz, Miio7 2
o4 FLEHIEDKEPCEAROEXE, ¥AROHMILESR . transition
zone COMTIACUNKBRASND, BUBARIULEFL LT, KEY
BrkBErRohL 0, 6 yABLUAIORERILCPRTRAKLEE LD
Mz BBOEMLAD S, I RRD2HFADOER Y AITHRFENCIIAED
7iD4F&§%£®%P

LDELEFINC DRI - THEDOKRRE TOBE 1ordokypho-
sis DIMMA L B, lordokyphosis IZ$HE , MIEZRTAMCTE NEMT 3
#, PRTERRICH~L VRN b BEERT. ¢ OBAHERSE TOH%
Q&DS,EKD%QTJDg%?bQ% 4[] D lordokyphosis DR RIT

—~86—



EELRBALFOLEA LN AEMFLERENCRRELILE LS, BEER
Fiod FLER2BDIZ,

P%5 1%, RE23FOWIE~Y ROHFR (M~ ) 28RIL, @
£, A%, FORRARFERORRET 2HROYF 2ED . HE, av I
K, FAFI725ETORRBRTG, 20 IRFEFERTRAEERSE TcRE
RAERIBEC7 to4 FBELHEL 2,

ZORKER, #ERDO 7 i o4 FLBERIRERCODAR LN, KT TI2TE
e R OF b ER M HE DBORERS (CBRIB L T 7, AL lordokyphosis @ 9 b TE B
BEEDALNIBALRIT—HT S, ERL6 7y ABLAOULEI LS, P
RTIRAMLEEL IABOEDHE 2R, P1(10/10), P3(8./8) Tid
125U ET100% OFMICL S, ENRRTH/BIHRD 3FlIKAREOWL
EnHONI,

ZE7 104 FEOBREBECHLOLDO7 2o FPROEARE THE
BANTHHW ,BWO7 o4 FLES NP L BELBERE2EOC LHEE
ANTOB6), FIRL - ECBETMOT t o4 FILE L AKFI CRME CBEL
TERARBRTHLBLEHFBEINIBUDTE TS, #ERDO 7 t o4 Fik
ErRHENCHRUICBERRY L0, BhEFNVNI VI RACEOTHRELL
ERTI, UBRCHERO7 : o4 FREOHEERRAK - ABORBL2EL
BHELHEML, »OHBRORRTEHAFERILCLBEICL 2 LAKDOLELR
Donb, HMRLBEHEEDB LORUBL2EAZ L, #HBKDO 7 L o4 KL
EVEBERLEBELHERERSDCELEE2RRT S,

(1) Ladefoged ,C., Christensen,H. E, : Acta Pathol Microbiol. Scand.

Sect. A 88:55,1980
20 Uchino ,F., Nakamura, H.  Kamei, T., Nagasawa, T., : Amyloid &

Amy loidosis Ed. by Glenner, G. G, , Costa,P. P., Freitas, A F,

Excerpta Medica, 1980 pp55-59
3 Shimizu, K. , Hosokawa ,M. , Takeshita, S., Matsushita, T.,

Kasai » R,, Yamamuro , T. Takeda, T., : Biomed. Gerontol.

4:18, 1980
4 BB K, HE@d:

H A EEK 37:3187,1979
(5)  Thung, P.J.: Gerontologia 1:234, 1957



40

rgresrveoxlictabnsd7zios FOE
LENHGE (B1R)

REBARFRBEE IR, REFHF

Biochemical features of amyloid in Senescence

Accelerated Mouse (I)

Atsuko Matsumura, Keiichi Higuchi, Katsuji Shimizu,
Masanori Hosokawa and Toshio Takeda

Department of Pathology, Chest Disease Research
Institute, Kyoto University

ELEFVEYEL TREBILZRS TOB I ELEF VI YR JO Prone ki, BIE
B 2KED amyloidik&E DA 6N DT Lid, BLclsh l,r:f,l) SaEk iz o 208
BB L amyloid BEAOHBEEN 2T, TOHBERXD2OTHHT 21T - 10D THEL
9%,

MRE G

amyloid EHIZ P-1%~< Y 2D & bPra(sm, Glenner(s)B D LTk B
B ELUTHHEL, SMZ7=20 38« 1 MEER% B 72 Sephadex G-100 D4Vl
i - THB LI, MU 2 amyloid BRI 4 )V MAOF (B FHMSE CHERKBE 2
U7, B2 SDS urea polyacrylamide gel electrophoresis i€k b 3 FH&EH—
HERHL, T BONET > A6 Edman EIRL BANKH 7 ¢ VMO KR 613
B

s R .

KAOBYEESD & L TESLNT amyloid EHD shadowing il L 2B FERBEER 2 Fig.
1ZRT, BRCRINZRCHRLE WVREHD 2@BEBErREI N3, CcoEA®
Sephadex G-100 CTH VB %17 - LB DB %4 — VI3 Fig.20M< T, Bohi-ES
(UFAXEBT )% SDS-Urea-PAGE%21T -2 D5 Fig. 3T 5%, TOKEIRB
SNNBESHE—Tdbh, 2FRIING6000THBL ERERLTVD, TNLCDESDT
§ /B ORRIE Table 1 @RLAWMIT, BeBEINTOET Y 20 AAEE]mtl;
Ro T, Edman KL L HDNKRW7 3V BIH 27T7-72&£ L5, HPLC, GLC TPTH






A
St

HBEAHRBT45(1980) 38H

(Spontaneously Hypertensive Rat(SHR) OMEBOIEE KM EE)

A 6., 14, 2577

= E

a— b3 7 2 —-N a7 a—w

_90_



