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1 Wistar Table 1. MORTALITIES OF WISTAR AND F-344 RATS(deys)
100 Wistar F-344
| Mortality male wmale female male male female
é () (std) (restr) (std) (restr)
a 25 728 836 758 778 905 818
" 50 804 956 848 853 1049 901
50 15 846 1089 962 927 1179 1005
100 979 1262 1147 1113 1490* 1211
* Expectancy based on the gaussian probability probit.
ol Table 2. TUMOR INCIDENCE IN WISTAR AND F-344 RATS (Z)
’ 400 700 1000 1300 Wistar F-344
days male male male male female
- " (std) (restr) (std) (restr)
scher 3 Effective No.of
100 Kot Evemined 49 64 57 60 62
Pituitary gl. 18.4 7.8 21.1  15.0  43.5
r) Thyroid  gl. 2.0 1.6 15.8 8.3 4.8
a Adrenal  gl. 8.2 7.8 10.5 11.7 9.7
4 Testicular gl. 83.7  43.8 93.0 55.0 —)
a Prostate gl. 4.1 4.7 3.5 8.3 —)
v Uterine&Ovarial. (—) (—) (—) (— 11.3
50 1 Mammary  gl.  (2.0) (0)  (3.5) (1.7) 16.1
male Subcut.bsoftpart 18,4 3.1 22,8 8.3 11.3
(rescr) Hemopoietic 30.6  28.1 36.8  33.3  32.3
Brain 9 3.1 1.8 1.7 0
Lung 0 0 3.5 3.3 0
1 female Forestomach 0 9.4 0 10.0 1.6
(::d; Liver 8.2 6.3 5.3 1.7 4.8
Others* 6.1 1.6 3.5 10.0 4.8
0 400 700 1000 1300 *Salivary gl. pancreatic, bone tissuc, etc.

days

REFERENCES: Yu,B.P. et al. Life span study of SPF Fischer 344 male rats fed Ad
Libitwn or restricted diets: Longevity, growth, lean body mass and disease. J.
Gerontol. 37:130-141,1982, J.D.Burek:Pathology of Aging Rats, CRC Press, 1978.
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Age changes in structure and function of the mitochondria
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FEBERRIBABEOITE, B2V X7D2E1E, 182ATERICEL, B
DLEELOMIB 120 Bl e—20d06h, MO IFHELOMICEEBEZE2HTZs I O
—EEEAD 2 )V X5FOEIRBMAADOAZIONHEDO I VCBEWTHRABROERT
I~FRERBEO I tOMTHEB2RBCLE-FHRBOZEAEL BERZRICL,
BREBELEME I VP —F030T, BEBTCRI/BEONEEZATNSICHAELR
WEWS BRBRBEI A MACLTHEIRTOKREZIODOI POMET, FHLT
182HAT 2 VRTODRERIRLELHET, 25~290B0ERTRHIELET
Holko TLIVTVO—FHEBEARAD I VRTEFOLEL1 80 AFTHIEOMA
‘:&Lfﬁﬁﬁtcﬁb‘oto



BER, XEEME, EHRMETL, EEMEE, I XRTEABICHELTRLIDA
5NB25~290AOEETIE, I VOKNEHEIBREHEIKIL, 0ED 2 ) 25
DHABRSEZEFNERL, I POBRMNRICH T 2HMERBOHBERR L EX 1o
HE, FEERE, THARMENR, EEHREIRTEEe—2I1ChHhd1 80HDEET
3, I rPOMEK, RER, HFo2k, MhitMiEZs-) TRAMEEZRT—F, 2
PO —~EEEHTOVD 2V RTOLERRVELETH-T-DEHFHBTH - o

BEH%7OB (EEH), 1228 (FEBE)IBIU 2E (EEH )DSMAR<
v 2REE103LEAY, BB —FY > 1ng 25 hEL ABEBEEREELT
6 FREIEHBEL, MEKTHD 2H, 9H, 1 HEELELBEOFMEKECONHTTT
Koo POBHAHBEEC 27V RFOFFAREREZ2BMRHI LA, 320D
AEBFOFHEZEDO 1400 0B XKBEEEZH Y, FH I 0EDO I HICDNT,
i, BOEE, 20V 25042E%30ILA: (EGEBFEE KONTRON MOP AMO
—1Z2FMo

BHICBITEZIPOEMRE, HOESOEY, FBCB IS FHExEHT I L &
Hi, ZVRAFICDODWTEHIECEFED, I POmMMEE021~04 00w, O
41 ~060UmM-&02umMOBRT? 7253 %T, SERBEOPREIC
HY%3 2 P RH2Z2IVRTFTOEHLEZRDE, TERBBICBIAREIID I Y X
FOLELHMBAI-VDI V2L, MR-V —EEBHOLVOEHEE
DYV ZATFDLELERDEZe 2V RTEFOEIOMICONWT S RBEC T, EE
’&ﬁof:o

FTIRELL LD, TR -BoXEXD, E>FFSEFEQOET, NEHR
2H(DT2HEW) THROKEZIRZE, PEBTRL T 5, FMilazFER
B, B, BERCARL, 2HBTEEBCOLABFELREBAON0, FEHT
BIZEAEELSR L, MiIfgbl-v DI v BIEI3BELL2ATHRAL, obEET S
B, CORBEIFEHIRLIEBE LV, I VEAOEXR, 28EBWT, #, ZEEHET
FECHMTEY, PEBTREEALES I,

SAEOBMBRHT, $ POEREE, I VREODIW2HTEELLHEMT 3D,
EEBICBR ELS, FEBTREDL - F4DI VOLKHEHEO 2 ) XRTDOHE
3, ~BICPEETROE, EEHTE T I VO EEISHEMT 22 H
BT, FEBTRZVRTOEBERIRERL, EEETI—RKRIC 2 )V RTOE
FoBMoBERALEALN, BEEHETEIMNAOXEIDIINTE 2V RTOBEELRE
EHmMS AN, MY, OV —EEMOE-VOFHEELED 2 ) 2504
Ed, 2V 2R570BBESEMLTWZCEHOT, I +ORBoEER 20 TIRT
NTOBETRDPENWIKERCREY, TORIDBIZ2VRTOBEOHEZPTERICBWL
TR HC AT, BHEBEXMARBLENRRICLY, COBEOHLLEZ Y X7
(i3, cytochrome—c— oxidaseffEBlVHELHLICALNTNED, XEHL ~N
NTHEFMECEIT2BEEFHABEENRRREATIE, SDHEKRIZ 2 TEE R
REE2LTED, ChoOFRE, 2V 270BBHAAREETESIT S,

fhiC LT, I VORBICHES > 27V RTOBMBEBICEZET, FMEK, 3
FPEEBCEVNHFEETIE, I PRECHLT 2V ZRTOMMMBBEETHE L ELL
bh, EHICHLULTFHEIDCBATWARLEDEISITIOoN COZEiZHIEHD
SO VERERMS EEHERBI O 2 ) R70EHMICKITA1 8 BHELE25~29
DEADEBREOHBREBEHE —-CLTED, 2V XTOMEEN g BEER
EBEREHOD—DTHBEILELEHYE-> T,
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Changes in the Tissue of Salivary Gland in Aged

Leprosy Patients

Norisuke Sasaki National Institute for Leprosy Research

BELFrEOLVOEMBEOFHEST60FL LLEBSILERL. BRLES 60
. 0 F R -2 ¥ RLTVE, BVWHEHEOIBLLWEOMBEAMMBELIEAT
SueMrERL., MREXEIEVL AL VWHE (LB )D0B L, RERENLL
BIVI®E, ~HEOHMBEIPHNEIATVIEREE (TR ) DB LT OTFKLELK
LRTCESPHEYBEZTEMcbs#BTEBT L, LEBIftct LBEL K
B, ZARBOVBREOMBELERBECB TR IDZLARRINL, REGOHEM
¥FRLTUHBHR DL, BRANBEF 10U L5 BERL V-, BVWRICERI A
MEMHBREAXRBLTHSIY, 22TROVEORBINVEREELIIERIL., %
RO BERELLTRAREL TS LA LY, ThXELLBRBAXL TR
CxE»s—EB¥rhlTwdtiK@bhi,

EHEPCOCTEIEOAAXMLT. VTR KETVBHLAL bR TR 225,
bhbh 3 FOMEZRRXEOMEILORELXY LD TR ), EFORKYELR, BE
SVCHEAKERAMEOE VB —ERAMAB A Soy=) vEYACTIHPCXTOLR
%%B#Kbﬁto%@65?MLD%%tﬂ&WO@ﬁﬁﬂﬁwkovrimk0&
HD ECRELILLOTCHRE TS,

TRHHACST 52X ELOBEY RS LTCHLTEY, LEFARLGVEORBIK



IVELCEHRE(ETHROY vy SIS IO EEERL LTS )X EhY —RNE
LTvbL50BbnERLRELOHGYERL (TRELXEDDLLE DS,
MEXHcRAR, SFOX(IPMROER, WIRABNMLA, HF - HE., ©

B, BHALEOEEMAEXTRL, BECETH LRSI VEAEIHBBEELEHEHE~L
ENTT56232L, ZhitM~TOBRE, (AEANREEFELEBRALE )MED
BERBBYRLTY, " RCELSECLHARRBRBIUELELRDL DA E W,
UEogxits Bt OBGREREL 12,
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PITUITARY-THYROID AXIS AND AGING IN THE RAT AND THE MOUSE

Hiroshi OOKA, Saori FUJITA and Emiko YOSHIMOTO
(Department of Biology, Tokyo Metropolitan Institute
of Gerontology)

HERIOBMICEBOF ORI D 2ESHT BT EICL>T, FRBEEERE FEdicwys
RAE—=3v FEHIFFED, TOFMEHELUIC, S Y FOEEFGIIGBEOM4INA
EEUKL (K1) , BRIEXVBEETRIHINFGOEENA SN, FRREBGHETS Y b
DFCHTII2ANAWME TIRIMNWEEBITNDS, TOBRTCEXBETL, BESGOLERLIC,
CHOHERTIOUES Y hO TEADEILZUONS D, FTEEEBIELS YL (Y1 AR—,
TA V¥ —344) RUELT R (CS7BL, BDOFI) O FTEMATSHMRZHS v RTSHERANT
BERFUAETREUTEHE U, 22BBLIED 7 v X FTEARREICIITSHEE O RE MR

(Hyperplastic nodule) A4 5h (X2) MV IYATRIDHEBHAMBKEL 3> TEBILT S
cEBbnsEsonic (K3} , TOTSHELMIGESIIF S v RLHTRRGB XN T, &R
WCTSHIUA CRESINDIBARROBELSSNDZHOHH D (K4 , ES5 Y O FTEHAKIC
HEEIEN BTSHHROEERE A Shic, 26BBLIEDS v b TEHEATIIAERERIC
TSHEfADO EBH BEET DEMENH I EHIBEINC, THHSDOHFBIXDODNT, HERTIA
BSY MBI EMRERHATH D,

ABRDO—EZ63. BILEHRFIA ITHA IR - TOS 2 NIHRDBIERAERICE - T
TFbhhic,






7o bDEy NI RECK TS EEGREHOR

BEBXH, mildrhF, BEXXF, DALM
(RRBEARBHAER - REFWRE)

The effect of the time to start dietary restriction on proteinuria

in rats

Yoshiaki FUJITA, Mineko ICHIKAWA, Fumiko KURIMOTO and Toru RIKIMARU
(Nutrition Research Laboratory, Tokyo Metropolitan Institute of Gerontology)

Y BHERLTWS I » VST B2y 2 REDORRL MK
LR O FEDEFAAZ ISCHMOh TS, LoL, BAPLY AEGIER
(EHERBEOCSOPHYE ) ¥R /7 v b TH, TORF LS8
MEE, 1200882 TOEEYEL TFH58+26MADOERFHIE T &
RO, LT2H%, BARIIIDISTLABHRBRYRT
Jybd, REBERLIVMAKGCISD, KFBREOCETI IR IND,
ZFTCERAEREPNTE, REHAUBELLODOEHFIRDOFEKLK L o T
Ry 78 Mrartiae—aATaEoEnEInkEaL L,

(F &)

Wistar RBE 7 v P 8L 1 H L LA, 74+ —7 1 TH, 3WEHED
Ao HEEOYSOEEK 2 THRHENYBEEBERI ¥, £TDOK0% HIR
FREL, BARLIOVOABHIRELBROR £ ¥ 7 St HIFHR 54
bhBnronBE LI, 7+ —72TH, AHOBEHMEBERKIIRY
KRE2Y XI7HBMOASBN D X 977430 Bs X b HEEHIRYEHLK
L, PSBECHET LA v "I/ RECHTHEABEGHIRHROE &L H N
oo Z N —7 3 TiL, HIRARBRIK LY 1ELECE > TRE ¥~ 8
forbNicmotFy PEBHBERERCEL, REAY N7 BMtAi05 2



AMEIMEBE LI, BRERK A —74TH, S0EKB X b AEEIREY
2, 600 AMBEL Y I REDER ALV T v P, B 21 ¥
—EREES0RGIRE LA LR, 2y 7V BRBEXEHEREDOT L
LRI HAEBERE L, BEGIRIC X SR 2 > %27 St 1§ & F 23,
THAAF KR IBED, Rz 2FIBIILSIDHXHKEL
o

(% ®)

BEBRBEARYMIT MBEOR L X7 BB, 758 TD 64+£31m
/BEHH 6008 KK 2508+626m/HE THMMEICE /e oTEH L, &
NIt EX80B@W O BRERRERITLIAN-T 17 v PDRE NI
MEE, 7808MBRELT CIOMBLUTOEEE*#F TH L nTE
foo —H, 430 Bk 3 TEHBEBEBER Y KT 120w/ /B DR 2> X7 Hito
BREINTWVWDT v T, AHAGIRORABL LIXHBELIRD L,
& GIRE LA 200 A &KX 20241220/ A% TEB L, LOLTDED
RE2 vy 7 BLRKkEBNF2—>d, 2y 7RET7y POFNREEMUL,
E¥7y tOFTht@dRotc, ThIRKHL THIRATERIK XD 430 B #
BERZ2 " 7#toRobich ol v P BRERICERE L 1o,
Ry "7 MABELREMLEBED o, BREK ZA—7 435 5 + TH,
A A IERBRILTCIRLE Y " I7HMOBEOEMEBER I LT,
AEGIBRIC X2y "7 REREPFHHRLEL, TR 21 F -HRICX
D37 INKIDTHAHIEBTRIBRINT,

(2rto)

1. AEGBR (BEHBEABEOS0PHEYE ) KX Wistar REEZ » + D

Mg Edi 92y I REDRERRAHE I/,

2. BMABEELDLDARILOLT, 37RO DELK T R ORHE R
Bohnt,

3. 2V RXIRETy PAWTHEEHREER £2 S22 HitE DO
b L, TOEI KRG N2 —YEIEE Thdhol,
4. AFHIBECIZR 2y 7 HMHBDHBREERC T 5 1 ¥ — FEH
BRIC X 53D TH o,
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The relationship between the period of dietary restriction and the

adipose tissue cellularity

Shuichi KIMURA and Muneo TSUJIKAWA®
Laboratory of Nutition, Faculty of Agriculture, Tohoku University

* Department of Bacteriology, Tohoku University School of Medicine

ng &é)BDﬁ%U%ﬁmioT.ﬁmﬂmﬁinOLﬂewml%ﬁﬁé%%&hﬁC&ﬁ%éh,-
B I FIRALEED Life span 20 TOTREVHEEISNDILIiCE -7, L LA, HIRORKHL
R DFH VRNV ED, BEICHIRT L Life span BT 5 EHERBYOMEP age H50 L
FRHIRADHBIC L > TEZOYMRYRILBNLE, RRJRFILL - TRAUABERMBAONBL L OS> TE, DO
bhb, ThiT, MMﬁmwﬁﬁ#&ﬂﬁm /NG ERMIRAD Life span ZOETIELERML, ZoOHIH
iz >V TKREL, wntféto

£E MERECLELERAVCSHhIAHSRE VI EDONT, ZOITbhBRSLEOKE-McED L
SicBifRT 2RI LD THET 2, <Kk T v F OREVNMDOAMEIRS, LRDERMBEBOREE VDS
BEBELOMPEVITLREERELIT-12bDTH B,

< EBR H &E >

EREBME BEMK : VAR5 %o P EEREWE L TR, BEMRET Y7 V69%. H1€4 v20%, KB
5%, Harper HiR& 4%, Kistkr s I VRS 1%, IR I VBRE1 ¥ TH S,

BARSE (VSARKEFHMERTIIE®IERIc#EILS ¥, BHBIEE (control) & HIRE (Restric) &iz 5
12 HIRBICIIEBHBNEOHARDNEEEL 5L Iic Lz, QBASIRERTHE, FNTHEBIFE 4T
W15 o FBE (Litter size 4) L200t237fHR5 v bEE (Litter size 20 ) ik, 3EEIQSRRT »
FOTTRAABT S €1, 3BMBKRVTNORDS » b b Lt~ ERE*HHHG €, QEHI» +O
AHHRKEERTI, RBMES » iS5 v P2 mate &4, IFRET v PCEHBEBEAIELH (control ) B LU, HH
HAESy FHOBARDOIOFEESZX 1-HIRAEHE (Restricted %547,

ZhoT~TOEY3 9 BEBLCIZBEBIKRLT, hESITHR— & ichslie
cellularity % &3 L 72,

Z2WToh
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Rl g-h oo e ARG DA% & o 4 XDRIE ki 24T @ Hirsch mﬁ%v»nsﬂgmm&ao, ISHEF—ET
Fellifnius st s &, ThoowrPeeillE, MlihtveERL, Renkonen OHFET, IGUMIIaOE » 1 X%
HE L 12

<EEREEEDS
(1) SFUBICE T 5 AfHRD %

SRS AR U A2 7w b i3 O WIEch g g <, Ao b b 3ME T, Biliaon
Control D¥PERDET LATIH » fohi, KEHIRAMRENATHOZICES LESICUERMARICE D,
Control ITBL > FiAAH SN, T LTIMH, 128Bicsd 2B TNL LU T OME v 1 %
A 5L, MBEEHTODNSOHINNS SNALHHINCEED RS SNIE 1> 1,

(2) BT oL fH k| RO %

BRI o BN | BHRE 70 D FUFRE200EIC T2 ETIThiLhs, CDEHVIREN 3 ME IcH 1T 40
IR KENENB LN, O IBH, 12BHICE>ThHAL LTHD SN (Fig) o BIRIEDHIE
DTS BI2MHKICHENTS L8BEHTIT/ANL, TN T ORI b4 4 ZORKESIOHS»TH - 12
(Table) o
(3) fEiRIHAO BT IR D L4 {F ~D 3%

HEdR O BER i x4 B tfilibiid, A foo LTS E b b, — it iGFomilsid o, /gL
THEIAED LD L & - fo, HEL 12 EID ([ 134T Control LRILED bDEENHDEDBHD, Ch
HE bE bOKFHEONT, KHDEKL DDV THS LRSI B & ST OGO Er 1 XD kLT
b B HlHA S,

CHSOERDS, RN ORP YA XOKESERET 2 LTHUNOHALHGKE (RE LT 3T & HM
ShItii -t

X ik

1) McCay, C.M., et al., Arch. Biochem.2 469 (1943)

2) Berg, B., and H.S. Simms, J. Nutrition 71 242, 255 (1960)

3) Koga, A., ard S. Kimura, J. Nutr. Sci. Vitaminol., 24 323 (1978) 26 33
4) l((iiigz)x, S., et al., The 2nd Radiation Biology Center International

Symposium "Perspective in the Modification of the Rate of Aging" (Kyoto)
Abstract p.32 (1978)

5) Hirsch, J., and Gallian E., J. Lipid Res. 9 110 (1968)
6) Renkonen, 0., Biochem. Biophys. Acta. 54 361 (1961)

sof
Elect of litter size on cpididymal adiposc tissue
ful weight and cellularity.
Age Litter size Pad weight Cell volume Cell number
mr - e
= (weeks) (g) (ng hipid.cell) (= 10M
~ 9 4(6) 2.21+0.20 0.2459 +0.0093 7.5834+0.54
g‘r:c 20 (®) 1.10+0.07* 0.1626 +0.0048¢ 5.47+0.52°
b} 12 1(8) 3474021 0.3129+0.0109 9.46 +0.37
b = 20(7) 1.934+0.09* 0.2553 +0.0097* 6.52+0.21°
Values represent means £ SEM. Significantly ditTerent from litter size 4 * (p<0.01). The
N N " number of animals is indicated in parenthesis.
0 3 5 9 H

A {weeks)

Effect of litter size on body weight of rats. Q. 4 siblings: @. 20 siblings.
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Age-related changes of intestinal microflora in rats and humans

with special references to streptococci

Yasuo Kawai, Nobuo Suegara, and Kazunaga Yazawa

( Institute of Medical Science, Advance R&D Company )

(B8]

BRI RE . HILBRUFREE. REBRE. BIGR2LBEBRELLBACEDL
TN CENOBBECERT> —BREEL OIS, KoT. BRMEROE T T 28 &EY
B THEXENOBEYELDPLTEELEDIhS, §EZ, 5, b et OBRAER
oML %25 EHYHBL, B LBMRE streptococei (str) ¥ PLRKERE E MS DO
% species VA TENILERYHET S,

(HE)

5y b I Fischer 344/Yit (#) BAE 5, P xBwvnri. o BS &R 1 BRLUNIC &L,
10 BE2 CRBEThUNOBE (B - XB) 43, BRI oBE#EYREL L,

e I HER208 (EBE2S5~6H) R 25&(2~6F) RUBRA264 (25~5173F)
DHFHEFEOHMEBREL 1.

steptococci DB . BRI M E L TKMN, SF, TATAC% ., FRIRIEH & L T MB BRI
WExHAwre, HRLca e =—BY¥ERBI AT, TRTOEED 0 = - HFARIH I8
L,

streptococci D[EE : AWk X 0.1 B2 Fv > 7o —BulE, pHo6 ToOMMME, NH; 45
BRUBHBREEY B, BCAT 72, EBYTREAHNE) O & e RREC LY species
RIEL 7.

(&R

1) 75 P OBARMEROER . HEBROHELEL OB L2 BRI Z2d o, EH 1
BEWKE (10%/9) . ABRU XS (10°/9) CHEAREIA, 2 BE MBI AL & lacto-
bacilli (lact) 2 BE¥ TH o7, 21HHKIXHTenterobacteriaceae (enterobac) .



B RO KB T enterobac & streptococei (str) 21103 ~10%/72 CEHEL, EKET
%5 bacteroides (1 4HB KA > TR LB THREHINEB TOV ~apBEh o, MILH (3
HE) kinnd B Tenterobac, BB T enterobac, str, staphylococci 21 < . L&
b lact AR EBE Thotc, EHBTEstr DEBLV v MEX O TH 2ok, 40 HFTX
+ B To lact, str DEMPIFEOTH o7, str DsPecies VXADHHEFHF DL,
84S TiES. faecalis U2 INEdhotcd, 4 0 S TIIMICS. faecium R S.mitis
2, 80B4TIxS. faecalis &S. faeciumMBEHI NI,

2) EbDstr DEHF . strDEFTER 1 BELI LMt o, ERS~6B 2T TDstr D
BUv~ L ofBIEEGKENSION, 4 547 CHFb R, HREFBADOEBR LY ~rix10° %
LHBHE Do .

species VXA THELTHBH L, € PEFELSHIXS. faecalis, S. faecium, S.durans,
S. avium, S.bovis, S.equinus, S. salivarius, S.mitis, S.MG—intermedius &
*S. sanguis I ™10 species 31D BEI N, FER (0~6HE) TixX S.faecalis & S.
mitis B VBRERY RLIc, LR (30~90HF) TRS. aviumDBREENT W & 1N
t5»H ., S.faecalis & S. faeciumb@ED o7, R (2~ 6F) TIXS. bovis &S. avium
DEBREZIELE . RNWTS. faecalis & S. faeciumBEH o7/, WA (25~51F) Tix,
S. salivarius & S. faeciumBBHEECHEI L, S. faecalis b HBHNEL-7c. $H B K
BBy % S. bovis AMETL. BKKS. aviumiZ 1 ks ABEIh R p o7, ML S. salivarius,
S. mitis, S:MG—intermedius Z ¥ ®d viridans group 2 EEETD > 7=,

(E8]

Syt OBRMERECENTIX, HEBERIOGMBEOEEAIL 20, lactxECnwbY %A
HESEREEIILDKEZL. R Thacteroides 2 X DIREEKSUERELEBUTOHILE
KEBEL, —RICHEANE CCRIEBXIVHERUBIRET T2 LEDRTWE N, FRRT
EAROBERTH o7, L L, species VRATRET L EMA L bR HmrELL 2.
Txbbt, stricBL Tk, A I N B species 2H (RN, BRHEEELMAKC L b A
KEBZEXTREL TWVD, 2D eI PCFVWTLRABEELON D2, £ b EETDstro
sPecies ¥WNBEL 5, P CFTBINLRI B HETHN. EFSBRISTELIRRZDH
HERTCENAL L E R, TADL, HREE (S. bovis, S.avium) , B A& (S.
salivarius, S.mitis, S.MG— intermedius) RU %{RE (S. faecalis , S. faecium)
AT rT ENTEIR, ZOIoK, BRMEEOMSK L L Z o EL2 BRICIDET 52 &3,
2 DOFAL NI L TEMCBLLIOL2EFE4 D5 L TCEETHD L EbNR S,

Xk )
1) Watanabe, T. et al (1981), Microbiol. Immunol. 25:257—269,
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Age-related changes of myelin-associated proteins in the rat

peripheral nervous system

Yoko UCHIDA, Masanori TOMONAGA (Department of Clinical Pathology,
Tokyo Metropolitan Institute of Gerontology)

FAFERDBNICHESBEEUT, HFHMEBRERDORDBHISNTHEO, TDRED—DIT HHi#
XX YUE) OBEBERZSNTNDS,

KIFMBOIT U VBN, PL (18K), P2 (14K) DIEREMEZFED, PO(28K) , PASI(14K) DFFEET.
X(21K) , Y(25K) &H &, 28K I EDEHFREOBEET 5 EDONA TS, CThHOHDEHDS B,
PO DITOESFROBENZ, STYVEEKCHHETEEEA6N, HEOBIICE S 2BIITD
NThH, HBHESNTND, UDL., BLAFEEHCHEHULLDRIZEAE I, EDHHE.
BENCDONTHLRIETH D, SEHLR KR IT Y VEOESFREEOMSEILIT DONTR
HUrOTHRET B,

(HF)

ITYUUBEOMHE : Fischer ROMET v F (6, 12~14, 18~20, 24~26 7 HS) DLFHREE
spinal root ZHXOHI U, Uyemura 5 (1972) D FEIC L VFE R LU IC,

SDS- RUTZ VLT X RAEKHKE : 3E% 8M urea—l%snsﬁa]i’éﬂ:b\ Laemnli (1970) MDFEIT
U, 5 ~15% linear gradient HRUTZUNLT IREANTITE >k,

— RSB ¢ alkaline-urea solution (Horst®, 1980) CILEL% AWML L. 0'Farrell (1975)
DIFFEZ BN, HYE (Switzer, 1979) £ 7ol fluorography® 37857,

IR AR (SCC) DEEHI NI L FHES v EDSCC%H , 90MEM-10%FCS-6 mg/ml glucose-10

-18—



ng/ml 2.5S NGF-25 mg/ml rat brain extractTHEEUL ., IE# 488X 38R, 14C--g1y6inea“:ﬂil?0
CEH,
(REH & ER)

PRULCITY B, T—FIL- TR J—IVTHRBL., SDS— KU T2 U ILT I RESE ki) T M
UchER, MBI > T, PO, PIGHEHDEDE & HIT, 190KEHDOHDE 105SKE DM D S5h
oo Micko® (1978) M AFEEITHEVY, myelin-free axon& I T U ZIZHMIT B, 105KEBENT ILTID
0.85M sucrose homogenateFIICHEFEFNAM. KESII T U UHEICEEL. axonSEIZIZIEHS
NIEMoic, iy TOHMAR . KFEMZEDurea-SDS homogenateF I HIEMHESNDZ I EMS, I T Y
VHEDEOEATHIC KD DBDTIIZINEELN S, —F, 190KEENS, axons @i 8 Dneuro-
filanent EHED—DTH D 200K&HEH & FFRMIEN 2D, neurofilament EHFIMH S Dceontamination
MEDNDEN ., ZIRTGUES KB OREE ., 190KEEZ pl 7.3~7.8, 200KEEE pl 5.9~6.2TH0
WEIRIIHEHITH oI, HHIT, 14c—g1ycine'c-—7/\°wén7;5cc (EEHED A SERINT
NB) B, SANILENTNENESS Y BO spinal rootEEETIT Y VRFH LN, ITY Y
EQHRITIFEAE SINEBEDSNID o0, Flo. SNILENK SCCEBEAY “RTGESIXE L.
fluorography® 4373 o /oM, F-ik 190KT pl 7.3~7.8DMEIC AR Y MMIRSNIID - 7o,
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Studies on age-related changes in central nervous membrane systems

II.Incorporation rates of lipids into mouse myelin

Susumu ANDO, Yuriko ONO and Yasukazu TANAKA
Tokyo Metropolitan Institute of Gerontology, 35-2 Sakaecho,

Itabashiku, Tokyo-173

It has been believed that myelin membranes are rapidly formed
in an early stage of development and then turn to be metabolically
inactive in adult ages. Such rigid myelin membranes, however, are
deemed to undergo slow turnover throughout the life of an animal.
We reported in the last Meeting that turnover of cholesterol was
very slow but definitely occurred in myelin of the adult mouse
brain(1l).

Myelin is the most lipid-rich biomembranes, and it contains
an abundance of galactocerebroside as a specific component as well
as cholesterol and phospholipids. In this study, we have examined
the incorporation rates of these lipids into myelin of mice of
various ages to infer age-related changes in myelin turnover.

In order to accurately measure such a slow turnover rate as
in myelin, contributions of fractions derived by reuse of tracers
have to be excluded. We have developed a method using deuterium

labeling and mass fragmentography which provides a determination
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of primarily synthesized molecules to be separated from the
fractions formed by recycling of tracers(2). This method has some
advantages superior to methods using radio isotopes.

Three age-groups of C57BL/6 mice, 36, 197 and 471 day-old,
were used. Thirty mice of each group were given 30% deuterium
oxide as drinking water. Three from each group were killed at
intervals of two weeks. Myelin was isolated and purified from the
cerebellum by the method of Norton and Poduslo(3). Total lipids
were extracted from the myelin fraction, and applied to a
DEAE-Sephadex column. Aliquots of the neutral 1lipids obtained
were applied to a Nanoplate(E.Merck) to be separated into
individual lipids. The amounts and molar distribution patterns of
deuterated cholesterol, fatty acids of phosphatidylcholine and
galactose moiety of cerebroside were determined by mass fragmento-
graphy.

Replacement rates of myelin 1lipid pools with newly formed
molecules were employed to represent turnover rates of the myelin
lipids. Cerebroside was still appreciably incorporated just after
active myelination period(at 36 days of age) with a replacement
rate of 20% per 10 days. The incorporation rate was revealed to
be decreased with advancing age. On the other hand, the
incorporation of phosphatidylcholine was supposed to take place

with a constant rate irrespective of aging.

References
1. Ando,S.,0Ono,Y. and Tanaka,Y.(1981)Biomed.Geront.5,60-61
2. Tanaka,Y. and Ando,S.(1981)Biomed.Res.,2,404-412

3. Norton,W.T. and Poduslo,S.E.(1973)J.Neurochem.,21,749-757
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Physiological properties of peripheral unmyelinated nerve fibers in

adult and old rats

Yuko Sato, Harue Nakamura, Kenichi Ito, Akio Sato

(Department of Physiology, Tokyo Metropolitan Institute of Gerontology)
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Electrophysiological properties of tissue-cultured nerve cells from the

aged mice

Jun Fukuda and Kazuhiko Yamaguchi,

Department of Physiology, Faculty of Medicine, University of Tokyo,
Bunkyo-ku, Tokyo 113, Japan
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MORPHOLOGICAL PARAMETERS OF AGE-RELATED SYNAPTIC CHANGES IN THE HYPOTHALAMIC
ARCUATE NUCLEUS IN THE MALE RAT

Satoru Kobayashi®, Akira Matsumoto* and Yasumasa Arai*
° Dept. Biol., Tokyo Metropolitan Institute of Gerontology
* Dept. Anat., Juntendo Univ. Sch. Med.
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Neuronal plasticity in the hypothalamus of old female rats and its enhancement

by estrogen treatment

Akira Matsumoto
Department of Anatomy, Juntendo University School of Medicine
Yasumasa Arai
Department of Anatomy, Juntendo University School of Medicine and
Department of Biology, Tokyo Metropolitan Institute of Gerontology
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Brain atrophy and intelligence deterioration in aging process

Shumpei Takeda, Taiju Matsuzawa, Hisao Ito, Masatoshi Ito,
Harutsugu Yamaura

Dept.Radiol. & Nucl.Med.,Res.Inst. Tbc & Cancer, Tohoku Univ.

1) AR HE ST
SITARINZITUVIZ Py IRHDCT/ T2BRAIE 22— X —WHE
HEHOW., BROBME TCCTENS19D 5100F T EHKX D FHCTEXICH
UBRDCTIE®D FTEI30.572X —1.8T, EE*100& LT, €0/™ICA
SCTEZRODOEBXEE»SHMABEHAL., BERKBINIT SIHTE.
DUMKKEEBERBIZT S,

2) MBTEKDIWERDOEH

BoKBEHELE. Bo»EXFELZEH I N30981 (F514481 . X 165681)
WONWTEREFERICHEVBVIZFHB UL, BRHLIWAFELLEITHEBNT
BMOEBMBBHEILEFT UL, EUEZDERER B TCRIILUTOR
Kb DELERLLE. BEOBAE., 10T BCARBVINEL LN Y
FOLRKELNBEM, 50FATHOBVIRERORLERETT, DA -T
NS I EMINETLIE o, 60FBLE—-—RUTBVIO¥YEBESEL U
NITYERHLRELIE oL, REDEE, 0FELUE—-BHUTBVIDE
TZEDNTIYFHLRELNBE L. BRERZRD S, A0FBTRREH
DBVIBMIEL NI YFHLREL, SOFTATRBXEDONSTYENKE L,



60FATIBEDONTYFBREL, T0FELUEBEDBVIOD B M IE
INTVUFHLRED oK,

3) AR & AR
M@wgﬁﬁi\memmﬁﬁ%%mmmm%(%ww\KMW)
WDOWNWTVWAISERAHBBREORN ., BIEEREZ BT UAEREEEZNE
URMAERERE OBEREZEANC, BB EBUTHREENETTBHICD
NT, T0EFOBRTHBEEVSERPV I TR UEVWAHIEEZR > CA
BRI D . BVIBIOZLUTOMEMEREL TS A3 HAEHEHS
ORABICNETHIHERMNES NI,

_31 -



16

s K BB E RS & Mo &

133

— X#CT & XeZ U7 SO ABREBEREOHFR —

WsEd, SHMKE., MSHE. ERTE. @RE. BRAR
 HLKRERABERHAT KN BEZEM

Reduction in Cerebral Blood Flow and Age-related Brain Atrophy

— A quantitative study with computed tomography and 133ye
clearance method—

T.Yamaguchi, K,Kubota, Y.Abe, T.Fujiwara, J.Hatazawa, T.Matsuzawa

Department of Radiology and Nuclear Medicine,The Research
Institute for Tuberculosis and Cancer,Tohoku University
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Effects of smoking on regional cerebral blood flow
--- Smoking and brain aging ---

K.Kubota, T.Yamaguchi, Y.Abe, T.Fujiwara, J.Hatazawa, T.Matsuzawa
Department of Radiology and Nuclear Medicine, The Research
Institute for Tuberculosis and Cancer, Tohoku University
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BERNZIEEEEZINODOTHO, BEVHRMOWICT LT, LB BRI
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Effect of protein nutrition throughout gestation and
lactation on behavior,brain DNA content and life span

in the rat progenies

Masatoshi Kajimoto and Atsuko Sasaki
Institute of Public Health, Department of Nutrition and

Biochemistry

MK RLAZEOBRERESS Y FORPATTEOIS TEFTINEZHEHELTNS, 4%

TORER., EEORREMTHY . SEOROBRIARBEIZERT S & bhoc, 4EIZ
ik - RAMHZELC TEEHRTHBSNICFORIMINAZIDIEL | BHE,. BETRTUAN
BUF-2atZ2FoTHEELRNCEHS I NEEEETUSBCEEOREHELL,

(5] (ERD) BABR>Ua- RES Y h2AG (R
R1CRT RO N TIO 18, 27, BFH LA [F0 FR@  FOFnE s
B ABOFESR2ALE D DI, EESE315g/ B 10 18 27 36

(EhoU-) &L, BRLT D EITHEU, B (E8 - BAK 10 Ys 36
(ERID T4 vov- K5y hE@EIEELvague (L on® R 0efehopeneiofis]

AL (A L6
SIEE - BAHEZEBUTION 18, 36% WA ARZE |35 wEew 10 18

% . HEE3E RN LEREROFE=61010, 18, 369% LF wamMe g 10[18f 10018
A )ﬁ@?fgﬁﬂ:é}ﬂj\ Q%%Té i'@ﬁgbto ¥ Table 1. Composition of experimental diets.
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(BRI TJAvi¥-F%S5Sy F2EEIHEHX D10, 18 [Comstarch 75 67 S8 49
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T I EMBEA Y, BABRRIBABEEHUCIEAS
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Changes in Voluntary Runwheel Activity during Life of the House Mouse,

Mus musculus molossinus

Takashi A NOMAGUCHI

(Department of Biology, Tokyo Metropolitan Institute of Gerontology)

ABSTRACT Voluntary runwheel activity was measured by allowing the animals
access to wheels of 0.65 m a circumference. The animals maintained as an in-
breeding colony marked with Tokyo/PK sign were found no spontaneous tumor and
no special disease, showing 5.0 + 2.5 m-olds in primiparity, 17.3 * 2.9 m-olds
in final parturition, 28.1 + 6.1 m-olds for female and 27.8 + 6.6 m-olds for
male in mean lifespan. The mean maximal activity showed 20,447 + 5,139 counts
/day at 7.5 m-olds for female and 17,599 + 5,388 counts/day at 3 m-olds for
male. The activity declined markedly during aging process after final par-
turient period, but the circadian rhythm was constant throughout animal life.

EBEELLHRICBNONDI Y RDERKSEEFRTET SHHNT, XK I AC57BL/ 6
EXREAIBBISANET YRR HET I &, ERREEEBOADH S NIV EEA DK E#25.0 +
25815, ¥ERZL7.3 + 2.981, ¥HFEM28.1 + 6.1 (2), 27.8 + 6.6 (5) B,
BAEMI37.2 (?), 41.2 (§)B#THolc. ThESDF—RIIE TN TEEREF*X LU,
FOEENMBELOBBEANDIcHil, EEOHE<DRKPECH ZEBOBEAOEBR IS ES
FNIC.

(B8 & 5EK) K ET Y ADTokyo/ PKREH DEBBEDIEERE # RRXEEED R
EHETES 5 AMEEIZE UK. EEHEOMFIR 0.65 n, EEKIZ 30 SEBICHBER UK.
BB XUEIEIIER 20~27 C, MEERNIC X DHIBERLETTIT o 2.

& B) TR 1| HOM, 16:30~07 0028.5~14. 5K EREE ET DL, TDE
BAZ 3~5 HECBSEEZRUK. ?URAZEBACANDICECIIRBEL*ERL T,
| BOREDEHREZRTEDE 2~%E 5 HD 4 BEOEHBRY 5 HOELSKDK. BIEL
cBEom, 2 7.5 ST 20,447 + 5,139 counts DREFEIEXRERL, 1, 5, 10, 25,
3] BBDEEHBRIITNENRFMED 45, 68, 48, 46, 21 % ThHh-olc. HERZ 3 ARICESIE
BHBBEE (17,599 + 5,388 counts) ERU, 1, 11, 23, 35 ABTRENTHBEED
67, 75, 58, 35 FTHok. Fic, | HOBBRMIB TIIRBLONTEL D, o#EER
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TRELAZHDILHUT, BETRNBICA-> TERIT 2HEALNA Sh .
FEEEEHRZEH—EEOH4DABICONCHANDE, KEMRKEREDHDIN, & i,
MED RN 10 B3 (22.9 £2.9) X 10%counts, #REEES %X /c MESBRICISNT 20 B
BT ua1i14)xuﬁcwmmzmazﬁﬁfm%n%h,(LeisJ)xm%
(2.1 + 0.5) X10° countsT, MBBRETEHRBOELNE FTHEDShIC. FTbB,
REBIMBRIOGEHEROZIEHBPVD, BFEAEBVOIHLUT, MBERICSIBZIHENEL
WEmSESHS NI (FIG. 1.) .

(& =) NOADEBEHRIBEARANOHE 4 DEFERICXREINZ LD EAHN,
FA—WTEEZENBDHONSD. Chid, XKV IADBETOHEART, WKIEEDEDR
BEULETIS. —F, BEKREEZEUCTHEEDY XLAXEE, #RBLTNELDE
Aoh, EEHEIGEEEEE > ICRHEHICERFLU TTW, HRORBEDEMNOBRBEOEGICIZEA
ZEEINZIN. REBETIICNBERT, BEEFHESEUIETFTUTIHFLDIZLEHE
EEBEOBBERBRUTNDIDHDEASNEY, TOBBESNWTEHBICASNSHEELTIE
RBEFEBEDHITEESO DB MBEDH SN .

Age in Months

0 10 20 30 40
RO N [ U U S WY S SR U DU S S T N N SN S S S SN SR S SR G U S T T SR
arrest of stop of
relative growth absolute growth
H N T Py B T —T
1 Growin Reproducttive A g ing Senescent? 1
; ‘3,,4F”' P pro
veaning mean mean Male,Female Female Male
primiparity final parturition mean life span max., life span
Month-014ds Examined Lifespan
Animal Ko. | Sex 9-1 14 - 16 19-21 | 23-25 29 - 30 | 32 - 33| Month-olds
22029 F 22.9 £2.9 19.5 1.1 7.6 £3.1 2.1 20.5 34.3
09030 F 21.4 £2.4 9.3 20.9 25-
16089 F 22.6 2.6 17.8 £2.5 | 13.4 $3.0 30-
17108 F 15.5 22.0 4.4 £1.3 [ 1.7 £1.3 37.2
08089 F 14.1 1.5 14,8 5.1 6.6 1.5 28.4
1 12129 F 7.5 0.8 3.1 1.5 30-
" 14080 M| 18.8 137 13.8 £2.2 20-
16089 M 23.7 35.3 . 16.6 22.5 30.9
08089 M 16.0 0.5 17.9 20.6 [ 12.5 21.8 2.1 £0.5 33-
18050 M 15.5 2.7 8.3 t1.4 25-
22029 M 13.4 £3.9 | 12.6 0.6 2.3 £0.7 33.7
07108 M 11.0 £2.3 2.6 0.9 35.7
29088 M 13.1 23.5 4.9 :0.1 38.2

*(Mean Counts ¢ SD) x 10°

FIG. 1. Longitudinal study on voluntary runwheel activity during life
of the house mouse, Mus musculus molossinus.

The value was shown as mean counts per day in revolution from the second
throughout the fifth day in trial.
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Systemic Senile Amyloid in Senescence Accelerated Mouse
(SAM): A Unique Fibril Protein(ASSAM) Demonstrated in Tissues from
Various Organs by the Unlabeled Immunoperoxidase Method

Keiichi Higuchi, Atsuko Matsumura, Atsuko Honma,
Shuji Takeshita, Kenji Hashimoto, Masanori Hosokawa, Kimio Yasuhira
and Toshio Takeda
Department of Pathology, Chest Disease Research Institute,
Kyoto University, Sakyo-ku, Kyoto 606, Japan

SUMMARY: Specific antiserum was raised against a
novel amyloid protein (ASSAM) deposited in SAM. The PAP method us-
ing the antiserum stained amyloid deposits observed in various
organs and tissues except for brain and bone medulla in SAM and
aged R series. The amyloid observed in most of the P-1 series was
ASSAM and in the P-2 series, protein AA frequently coexisted with

the AS .

INTRODEQMION: A murine model of accelerated senescence, termed
"Senescence Accelerated Mouse (SAM)" was developed in our labora-
tory most recently (1). Spontaneous age-associated amyloidosis 1is
one of the most characteristic findings in these mice (1-4). A
unique amyloid fibril protein (AS ) has been isolated from
livers of the P-1 series (5). We ggge now used specific antisera
against ASSA and against murine protein AA induced by casein
injection lngo CBA mice to identify amyloid protein in tissue
sections of SAM and R series, by PAP methods.

MATERIALS and METHODS: Isolation and fractionation of amyloid
fibrils Mice of the P-1 series were killed and amyloid fibrils
were isolated from livers according to the methods of Pras et al.
(6). The amyloid fibrils extracted from the mice as water soluble
fractions were dissolved in 6M guanidine HC1l, 1N acetic acid and
chromatographed on Sepharose 6B column. The 2nd peak (Peak-II) of
3 major peaks contained protein AS . The amyloid fibrils iso-
lated from livers and spleens of casein treated CBA/St mice were
fractionated in a similar way. Antisera Anti-AS antisera were
produced in rabbits by injection of Peak-II pro%égn into foot pads.
Following the booster dose which consisted of a subcutaneous injec-
tion of the same antigens two and three weeks later, the rabbits
were bled 1 week after the last dose. By double immunodiffusion
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The Grading Score System in Senescence Accelerated Mouse (1)

Masanori Hosokawa, Ryuichi Kasai Keiichi Higuchi, Katsuji Shimizu,®
Shuji Takeshita, Atsuko Homma, Mika Irino, Kayoko Toda, Atsuko Matsumura
Mutsumi Matsushita% Toshio Takeda

Dept.of Pathology. Chest Disease Rescarch lustitute and ‘Dept. of Ortho.

Surg. Faculty of Medicine, Kyoto University
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L1FE-SPAN OF ULTRAVIOLET-INDUCED LYSOGENIC BACTERIA
BaciLLus MEGATERIUM 899A

NacasuMl Yaco®, SHINOBU TATSuNAMI*, AND NoBuo Fukupa*¥*
ST.MARIANNA UNIVERISTY ScHooL oF MepicINE (KAWASAKI)*AND
NATIONAL INSTITUTE OF RADIOLOGICAL ScIENCES (CHIBA)**

I. A%

WIEM/Y7 5 ) T Bacillus megaterium 899A (2 19314, den Dooren de Jong IC & - TH ik
Xh, 19494, Dy 727 27 —KRETJI.S.MurphyMERHBELTHINTN 3 D, 19734
Murphy(3, HEEBEPCH L COHIC—EBDENABRERBHTELZORE v -2 s VW8
b—EDHRGEMEIN.LOWMICERE,, BEEVMICAIONIRELTRTE TV -V DER
CE>TRBRTICEERALLY), THDL, B tICEFBEER e (1)3, WPMEZE r(0)
EThid, mEEHLELT,

»(t) = r(0)™ (1)

THEEABICH P BICENREBHAT AL 7 7 —VOEESRBEIN, BRORIKH > THERT
AL hid, BRticBI5EE8B (V) ODEALER, Kk E2FROEEEHELT,

J%§i=k3w)-ann«mé” (2)

ThHsdo IPEEB(0) LLTH/AT S L,

mt
B(t) = B(0)Exp(kt - 2(2e— z(0), (3)

Murphy D EEREE ( XHR(2)D " Basic obserbation” i3 ,Q)RICBHTRWHEE TT14v L 2),
—F%, DODNIR 1974 ELUR, EARBFTFOFERRICHET S 230 9— SV 1 EFHER
L& o TELDEBRR/EFRL TR (5 3) ~7) )o Murphy DEBREZDRRRB/HIBRE,
LOUDLNDOBRCEI > THFEDFNICEBSHBEICENHAOHEN SADT, TIKEET 50
0. = i
(RE 1 VEDNARBRILL TR 77—YDNADA RV —2 - I—VF, BEIERHV IV
HAFRE->TINHINTE D, ENBRAZOARICL > THHBFEBRINNIETT -2 DNA



DEENEEINE o RoT, 77—IDARVv—4% - I— v OBEREICE, NHEBZAD 2
RENH O, TOMICREEENV, BLOV, CLZEBLEBNFHNRIL THEERET 20

v,
Repressed <—=Induced (4)
Va
FEARBICHIA RV —2— - - VvORE (D) BLUEOUPHE(i(0) X, ThEh,
2 - £5(000Vs = 500V o Fy(0) = (1+ 27 =1 T (s)

(RE2 )ENABEBHILIOV SV S FORBHASETLY ), V., BIEHBEMIC IS
BERETHIT, bEEHLLT,

Fi08) = (1+ e3bt)-1 (6)

(E/E3 VT r—JOEER, FERBICHEARV—2 - I—VDAEICKFILTHLN, Ch
> THDOEBNECEDTHINS, METIERFERPL Tad B, B ICE
ZEBOELBI,

dB(t) _ _
2 - kB(t) - of ()B(2) (7)
(®E4) (1) ROKPIEHaE (6) RObICKATEEDELY,
a=gb (8)

EB&E, BELILHBRILT 5,
(g ILEickn, (7)) REMATHE, CERPEHREL T,

e-a
e kt (9)

e
+ e-(a-bt)

B(t) =
1
21835, XHPD/»¥F7 At —2%a, bBLUF kT, Fletcher —Powell & ICEDHEHL o
m. BREER
Murphy DEBRERICOWVT (9) REHELA-&LER, a=309358, b=03009,
k=001324%2%87, g7, aDB (1) DT, BHRMHELERMBIIA-KL %,
BEEWOLHEGICHLT I EHBRERMZEOMOFUHLE L I N, COLHIT, ENAEBY
BorRU 77 )T - K2V Y a VOMBEFTERFV NVOEOMEL L TRESC
LMARETH B, THbL, (4) KTHRbEhZ23//,5— 2V FOFHEIR, RPMITIE,
(6) ROLIICEHMbEMUT, TAWMICHEBT LBFHTHY, ChdHRav—vaitEk
FE2BEOHMBERETSLELOND EBbIZ, ZBILEBMER ST EMERL Do
V. X R
1)J.S.Murphy, J.Exp.Med.,igg,657(l954). 2)J.S.Murphy, Mech.Ageing & Develop.,2,
125(1973). 3)N.Fukuda & N.Yago, J.theor.Biol.,46,21(1974). 4)N.Fukuda & N.Yago,
ibid.,58,131(1976). 5)%& . &M@, |, WE , XREELHR,1,68(1977). 6)%tk . tum.,. A, H@.
ibid.,2,10(1978). 7) &t . M@ . H) . HH ., ¥4, @8 ,1bid.,3,74(1979). 9)J.Roberts &
C.Roberts, Proc.Natl.Acad.Sci.USA.,72,147(1975).

—45—



3

NAAFFEROTIVFF—LrERIC BT D EM R EmEsic kX 381

HiE B AN HREBARGHIRT L£YEI

Sextval dimorphism and age-associated changes in arginase activity

of the silkmoth, Bombyx mori

Toshiro Aigaki and Minoru Osanai
Department of Biology, Tokyo Metropolitan Institute of Gerontology

—RICEOEFEPHIFEICEETHD., HOIEYWOBKE LGB ORI 358V FEEBY
BEBEETICEBHESLNTNG, S£HICEEUCERDEICIZ. HIBEDOFRITKD
3THZ O, EOHIIEBILBEILZDS5D3bNDEEXONS, £FEBERR. £HEMEOERL
NCORARTETLOAEBSE, BRHRCTOBAOBETICE > THIRENISNICHE, T
7O SLADOEBBIIE> T, £HMBEOEREZRUD ., BHNRHEERTH 4 DERFEHES/S
b, HEB—TOHM., £AFEEBTSOhIcE, MBICHE> TEMBHIRETL. B
BRI TBLICEERT IS, FKAPCEBICHSONICRBR/IEATRL N2 i
WiBT B, FERZ, WAAHEKBOTILFF—BEEITISNT, RIS EN_BOHERA
EMBICHESTEREDHEBEZBE UICDTERET D,

HKIREANMUR (1980) 12, SETHEATOWA ANKET, HETHEFCREHEIINVRED
HBARZBEPEC DI EEZRE UK, TOBBEREITDICHIT, BEEREOLERKILBEET D
METIVFF—POERRUTERZITEo &l S, REEBEBETIVFF—BEEDOMICIEOKEES
BIRBIINENSEREBIL, ULHURKHS, BERFEOMBAETILERIULLEIC, &b
ESBEURHFUNHIREBEIC &N TE,

FILFF - BEEDORITICI, ZROR3SHFEEMBN I, 1Di3, Brown & Cohen(1959)
CRE> TRBEERIGC X > TEREXNICRE%R 1 - Phenyl- 1,2 - Propanedione- 2- oxime T
RExY, HEBTRITIH5ET. YHOBMEHEAEALLE, 51213, BB UTHSET
WEZUEAN, ERSNICHGFEREEZOLCYLT —ETHRL, Bl Eh co, PK
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BFEEAZUTIE, N2 518E&HINRTTDHE SRS 0.1 % Cetyltrimethyl
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Effects of insect hormones on the lifespan of silkmoth, Bombyx

mori, and the age-related changes in amino acid pools

Minoru OSANAI

Tokyo Metropolitan Institute of Gerontology, Tokyo
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Lifespan and age-related changes in amino acid pool sizes of Nd,

a silkworm mutant having no ability to synthesize fibroin

Yumiko Yonezawa and Minoru Osanai

Tokyo Metropolitan Institute of Gerontology, Tokyo
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Preliminary Report on the Correlation between Radiosensitivity,
Superoxide Dismutase Activity and Life Span of Different Strains
of the Fish Oryzias latipes

Kunihiko Kator, Atsuko Shimada and Nobuo Egami

Zoological Institute, Faculty of Science, University of Tokyo
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AGE-DEPENDENT ALTERATIONS OF LIPOGENIC ENZYME INDUCTION

Nobuko Iritani, Hitomi Fukuda, Akihiko Katsurada & Yumiko Ikeda
Tezukayama Gakuin College

When 1-, 2- and 9-month-old rats previously adapted to
a commercial stock diet were fed a fat free diet, the rates of
synthesis and degradation of lipogenic enzymes in liver were
measured by following time courses for the change of the enzyme
activities. The magnitudes of induction of glucose-6-phosphate
dehydrogenase, malic enzyme and acetyl-CoA carboxylase were very
high in young rats and decreased with aging. The rates of
synthesis of the enzymes were also markedly decreased with aging
as compared to those of the enzyme degradation. The Ouchterlony
double-diffusion analysis showed that the enzymes from livers of
different age rats are immunologically similar to each other.
In addition, the immunochemical titrations clarified this
information. The Km of the enzymes for substrates were not
altered by aging. These results suggest that the impairment in
the enzyme forming system during the induction caused the
decrease in the rise in enzyme protein quantities in aged rats.
On the other hand, the capacities of insulin binding to hepatic
plasma membrane, erythrocyte and adipocyte of rats were signifi-
cantly reduced with aging, whereas the dissociation constants

were not changed. The insulin binding capacities correlated



the magnitudes of induction of lipogenic enzymes. It is
suggested that insulin binding is implicated as a possible cause

of the age-dependent modifications of lipogenic enzymes.
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Biochemical Studies on Mucocutaneous Lymph Node Syndrome

£iji Onhtsu (Kitasato University)
tvosaburo Senaga (Saiseikai Kanagawa Hospital)

Introduction

"Inflammation should be a teacher so as to keep our crea-
tiveness basically young." Mucocutaneous lymph node syndrome
{MCL3) invades into the developing heart of Japanese infants to
cause coronary aneurysms. The mechanism of coronary complica-
tions is quite unknown. We have already clarified in the first
place that MCLS with aneurysms (Type II) was characterized not
only by the Ca'?-supersensitive thrombocytic leukotriene (LT)By
biosynthesis (around 104.4 ng/min/mg) but also the the moderate
and Ca'2-sensitive thrombocytic increase of prostaglandin (PG)Ep
formations (24.4 ng/min/mg) both from 5.0 ug/tube (0.5 ml) of
arachidonic acid (E.Ohtsu, R.Senaga & M.Sakanoue: The Interna-
tional Symposium on leukotriene and lipooxygenase products, 1981,
Pirenze). Subsequently we have found that even the less amount
of leukocytic YGEp formations (max. 2.4 ng/min/mg) in both type
I1 and MCLS without aneurysms (Type I) at their onset, if com-
bined with a concomitant increase of LTBy4 biosynthetic specific
activity to the level of max. 736.0 ng/min/mg, were suggested to
cause such a typical hard edema as demonstrated in the animal
skin by #ord-HutChinson et al (E.Ohtsu & K.Yashiro: The Ist Kawa-
saki Disease Conference - Pediatric Internal Medicine, May,
1982). Ve describe here that only the lymphocytes of type II
vathognomotically biosynthesize LTBy, to the corresponding degree
of leukocytic formations in the early stage.

FMethods

.ymphocytes of infants were collected by separating them
with Ficoll-Hypaque (d=1.078). 50 ug of arachidonic acid was
incubated with the proportional range (50-1000 «g, protein) of
the frozen and thawed cell lysates for 10 min at 37°C. The ether

extracts were passed through SEP-PAK and LTBy as a main isomer
III (6, 14 cis-8, 10 trans-5, 12 dihydrooxyeicosatetraenoic acid)
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was gquantitated by the method of Bokoch and Reed (J. Biol. Chem.
256(11), 53%17). The isolated LTBy, which had such submaximal
peaks or shoulder, as described, around 281, 258 and 265 nm was
identified by gas/liquid chromatography mass spectrometry and
chemotactic activity also was confirmed using nolymorphonuclear
leukocytes and macrophages.

Results

The LBy biosynthesis in the initial stage of type II was
elucidated to be 10 times higher (l41.3% 75.7 ng/min/mg, n=8)
than those of type I (10.3t 4.3 ng/min/mg, n=7) and the controls
including other infectious diseases (8.5 +*5.6 ng/min/mg, n=7).

Discussions
spirin administration has nothing to do with the main

difference. Such symptoms as gallop-rhythm and sustained fever,
which represented heart inflammation of MCLS, were thought equi-
valent to the biosynthetic LTBy-forming capacity (E.Ohtsu & H.
Shirai: Kanagawa Yediatric Congress, April, 1982). 3ince lympho-
cytic LTBy will attract leukocytes to the inflammatory area and
elevate vascular permeability to form aneurysms in case vascular
or thrombocytic PGE2 formations concomitantly enhanced, prognos-
tic value of lymphocytic LTB4 biosynthesis will be expected. The
role of lipoperoxide also will be discussed while some years-long
abnormalities remain to be watched. DMeanwhile, the thrombocytic
leukotriene By biosynthesis in some obesity has been elucidated
to be CatZ-insensitive (Vth International PG Conference, 1982).

Heart-felt gratitude should be paid to Dr.Tomisaku Kawasaki
who has given the first author valuable suggestions and samples.
Thanks should be given to Mr.N.Akimori of Hitachi Applied Center,
Miss.E.Saito and Miss.K.Abe for their technical assistance.
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Structural changes of hepatic ribosomes during ageing of
mouse and rat

Nozomu MORI, Etsuko NOTANI, Hiroyuki IIDA, Mikio ABE and Sataro GOTO

Department of Biochemistry, Faculty of Pharmaceutical Sciences,
Toho University

EZILCHEZ>STEBEHEZEHAENBLET T A LERL 2B HICEPNTE
CHEbLRNTWwAE, COHRE, RABZEAEHREBEOREOMBEILITDODNT
M LTE2k, TORR, VFYV— 20 RBARBEHLETT L LY, 4
K, V®FY—al¥7a2a=y POBRBBESARELTRoTWEZ EP %
BobArlllLk, T, COLOWC)VFRY—LOEHEBET T 55, nRNADH
BEFRSPELBREHBEHXESoTIETLAEVWT EE RAY,

Y KY—2aiC@LTR, B, TOHBEEAE DI bDIPA, TOHFEREH
BCOWTILZbhELALATWS, BEOETR, TS5 95 ¢E]
P, BELOML2OEIELTHALONAREZOTHS S5, EFBEH
EBOBEZENCRCIIVALACETLTWS, TH, FREWNnokknt

DIO>%BELOEILNROLNEIES S0, EMETH, VFVy—2EBH,
) KRY —affEETAHE, VFY—ARNA, FThThoREHACNBCHELZ 5K
2B L Ao

BEEHE

L ddYE <= v X (4~27TA#) &Wistar®ki s v b (5~22A W) & H
Wk TOFR, MEOoMARI IV FR)VY —2ZBilL, ChZta—n8=<4
VYREBLT, VFY—atR) Y- FEBHECHHELAE, T LK,
YRV —2a b )V KFYV—2FHHEEY)VFYV—LRNA L2 HAM LA, BADA
MOoBWHEROENZThOESRKODWIEERB YT 2V, —RTT, 50T,
TREOCBEAKBIC I AHEETE o ko

BERLER

(1) Y &Y — »RNA : 28S,18S,5STRNAL ATV D OB B K 52 25 d 5 23,
MBRILZ2EEBD LA Aok (Fig.l), U I =v 7 }
K LLETEZNVWIOSKR A% 5,






Sy rHOmMBECES tro—2 - TET— VE2REBESR KB
BEAHEERRBBROEKL

HE T -FH & - XB 22
M OETHSEAKERRE - EMAER - EEEIMRRE

A novel method of two-dimensional electrophoretic survey of

proteins affected by aging in rat liver

Toshiko Fujita, Toshifusa Toda, and Mochihiko Ohashi

Department of Biochemistry, Tokyo Metropolitan Institute of
Gerontology

PRLONICILIHLLABINRZRLERRSETHANWT. MATHE
SSPF7y t FOKBMHUHBBELERMEOLELEHRHE L. CTCTTHW
K2R BERKBERL /e —X - TET— B2 RTELRBET 20
BEE. X ere—X - 725 — VErEATLIHCI ) HRENFEE
KBEERA>TVWEHETHE, —ERSKEOHWNTE. EAHOLRE
RTE2TOLTBRELSBMURNTERTESL, 27y SDSEOEALH
AlEFEHLAZVWADIK EHE % native 2RETCHBETE HBEOBE
EUHSOBAITHETDH, BLEkBIE 1 XRTECRBARBEL LS B
EOtro—x -7 +5— | BELRkBZTAEV 2RTERKRE L2 — 2
TeF— tEECOSBEABRAKBEF 25, 2RTEOMRAEATHKD
BERL DR —ECAKIOIE— (BT LATED, HiE 1
KB EARLEE. 2KHEBEBERLE. SKEXREFXHNLN. 4 KB LR
efs - - - HZORABBANTAELSL, HEZTTKbhbhiEd. v r MEE
HEKOWTIEALY HTTRF oy r 2 0BBHL. TO2HbT4x Ky D
WTREFNWKEET AT ENTETWNDS,

—FH EOBBLTEAL LT AXRBFLERINTETVWAIEAED 2K
BBHICEL T BEQORWEBNERLBLINTWDE, ZZTHRO?2
REBEABEORA LR D £,
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AEAWASPFES v bids 1.5 ,6 ,12 , 24 Ao Wistar F% & ¥
Fisher RO MiETH H, HFO—HHO.1g %M L KTI0%*k x> %
— bt & LN 10,000X g LYy T rilftlic, V7 ardiEiishs
pl (CEAH G 70pg) T @A L, 2 R B O% Al &0 & sk 8 T R B8
pH range (3.5 ~9.5 ) ® Ampholine # ik 'y #H80DMAH =X # v |
kI N, HMEAR Yy PICOWTORBIIL PH range 2 £ £ 5 %
DELWH L NWHHELELEET LN EEARKy PICODWTE M ICHES
KEZZHEZRDOLN T DLAEKREEFERBRARAFINLTVWEREF T
27, Loy o AR o b 2O ENTHET HH LS. ST M
CHNKECEHT A AKXy L 2B bR, BEMIC 6 ,12 BT
BN 1.5 AMTEHKBSY 24 ABMTH=~Ar— 2Ky P ELTBEBEINEL
o ToAKFy bid Wistar , Fisher HICHICH BN T MWK IX B#n & 13
Fa(CBEIhELZDL ok, LoTZCOAKXy P AMLD»OETHEICH
L 20 adaRI” L TWLEERATEZVWR EHEEI N B, T b ITEE
LWi#KE 2 COBEBRARRDODWTHD Tnhi,

ks 2RTERERIBREMNELCDOW T E'T-‘:‘ié’ﬂ‘%ii*ﬁﬁ?ﬁfxba"‘uté/‘g-/&:\
AEEBLCEPNWTy ZEHTEDEH2 REGOBGLBICLEENILLT v s
o ERLN EHMNREZAEZMNET L ENTMREZ ok
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vIad-REEMBEOMRICHES DNA K £ 5 - E¥EKEORKT

HORZ, #B R’ ARZEEZ (RRBEAKESHRER &£1b)

Decreased fidelity of the DNA polymerase isolated from the late

passage cultured fibroblasts of Werners syndrome

Takahiko TAGUCHI, Mitsugu FUKUDA and Mochihiko OHASHI
( Dept. of Biochemistry, Tokyo Metropolitan Institute of Gerontology )

B

5l
HEH20VATTOSy P EXEFLCCBEF-OHL - 38 LA DNA FY 25—
Ya A TDOREE(HEDNAKHTLIHZIMOBE) B2, £HR23» UK
D5 v PFEDNAFR) A5 —Fa £ 1 DEEEIETLTVWEGE, SXUEST »
PEAEFF DNA KY 45— ¥ aRPEFPRBEEEDEVRRLEREOENEE N
FEL BERAXEMEZIRACIARETHHABX2»RAIT TRHRELTE 1,

2 LimERIVEEMBE CLRAKOMREZIN, b b 2EEREFMAB(M
RC-5) 225 DDNAKY 45 - €¥DEEEIIEEZI9PDLOMMB XY 56 PDL O
M TEEETLTWA3ERREI L TWS,

—F, ELSTHO a0 ESTHAONLHARETR T, bW progeroid 23515
nNTWnb, & b Dprogeroid D—DOThHY T ArF —FERHEBE T, EHEMI
HA0A T, 20406354, NOEITAE, EMER HEOL%E, BARE, KK
FEDERBEONTnE, T VEF2REEREFMBICHEN, vt -8
ENOOMBITEN#EAB CTHREXFLETLILHEEINRTWS,

FTTHAZL, BB CHELRBIETS vz MR T MREOMAKL
DNA FV) A5 - ¥DBREELLITDOW THRE L,

A&

ERICHAWLYZ AL F — MRS DEEERIOIBILLDOTH D, MEIXI0S
SRR MWEY St MEM BERP TRE L, BEME X confluent IT% - LK
ThY) B ED, 1 04 split DMRATEEAXITZ oo DNA KY £ 5 -
Ext LEEEYHNDHHSL, confluent WELAMABE%EX 1 I 2T split L,
24FF IR EAR L TH W,
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DNA £V 45 - €¥3&H1 X100 BAOME*BEFRLEL THH LA, DNA K
VAT —FallhkRktro —Rp5L272n0=bI57 4 —RIDDBEEBLL,
BE DNA K1) 275 —-EFEH X activated DNA #8# ¢ L, *H-d TMP OBRAHE
AER~NOBRD AR THIE Lic, BEEEDOHIEIL poly dA-dTw 2 723 poly dC-dGuo
HEEE L L, HRHIHL EHMHIKRIATAILXRZVvAF VLI LMD, 44
BOHKEYAITNILR 2 vAF FPOEAVEME TR LI,

R

CNDEBRTHAWLYy A7 —#RIZI0PDLE I Y MMEBEEWETL, 23PD
L L DORKRIIAEE TH - o

DNA ) A5 - ¥DOBEHIERCAVWLER IHKRKE DL N4 PDL #ifs T
b@E <, KRB oMM L TETT5EmEA2LRc, K14 PDL ME®D
EFTHRE LD > o

BRERBOMBEL DD DNA K A5 - ¥ aDHp» BABBEEY AK€ 0~
AhSasu<b 374 -LDIT> 1,

poly dA-dTu %k B L L, ThIKHHEBEH X7 v A F FVTHD ICMPOE DAL
YHIETHEL, 4,12 14 PDLEMRL2LBONSDNAKFRY) £5-Fa Tixel
dICMPOER DAL BZBOLOLNA T, EEBEINWTNR L L4600 L TFTHotc, L L
17PDLOMBROBE THT LK ICMPOBM D AANSA 5N, 19PDL MRs 54
HGN5DNAKR) A7 - F¥aTREOENEML, EBEEIXLM40THh o1z, — K,
#70 PDL 3 THH - BT 5 PREMBXRTIG-1 M (EEMMK ) 048 PDL
M2 58605 DNA KXY A5 —¥a Tk, dCMPOER DAL HIHNT,
BEEXLNM1000LTF CThote, sLRMUSBETHEMHEN X2 v 4+ F ME dGMP &
L#3A& T%, 14PDLE THO YA+ —MBRAEMRDNA KXY 25—+ a TiTL {dGM
PiEHAZTNS, BEEIXLAF00 LT THSH2, 19PDL D & D Tk dGMP @
BORAIBHRELNR, TOEREERLTI0O TH o 1,

E HIC poly dC-dGuXk S5E & L, FHEMHU R 7 v+ F ML L TDHJAMP & dTMP
DR OVAXLXZBHARBOMELOLBONILBETCRATLICHERD poly dA-dTox 8
BELALBELAIEEL TH - 1,

%
vIaF-MRYEERCB LSS, HBMEI23PDL TEHEELAL, TIG-1 #
RERCHAOLNTWAMOERE 2EGBMEFMER IO vz v — R TIXHEEED
ARTHEBIBLLICE N, TOMBEEDOELEM(19PDL) DM HH7-DNA
FNVAS - aDEEEWIETLTIRY, REEORKRTLMBHMAEOEL L IMAL
HPOBEEXYRTELRDONS, TOLORY T —MRIEHOREEL M
RKENWZLEEBNWT, BEMABORMPICEEEDENWDNA R £ 5 - €25HHR
T5H5HX, MRC-5 SEF2HAMBEFAROMARMOREBLU TS, ALK,
TTREADBBELILLOITKESS » r ODF20BONHDNA K A5 -—¥Dh
EELETLTRD, TOIIZEBKEDENWDNA F) 25 - EHBEY»MERR
DRBECRAWLBE, vt -HBELEATELETEHLII LB N,
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Werner EBEBMINODNABYURE COWT

RESBELS || AROLTHER |y (Wekmbdds ) PHITHO
HARZLEX, BEXWE, {EMXHE, LHER

1) HEKY -EXD- MBEAE  2) ERKY - KED - £Ep

The abnormal DNA replication in Werner's syndrome fibroblasts

1 1
F‘ujio.Takeuchi,) Terumasa Miyamoto.) Fumio Hanaokaz,)‘ Masa - atsu Yamadaz)

1) Department of Internal Medicine and Physical Therapy: Faculty of Medicine, Univer-
sity of Tokyo 2) Department of Physiological Chemistry, Faculty of Pharmaceutical
Sciences, University of Tokyo

Werner syndrome (WS)d, B&HMUBCREL, BN CHEKELXRTREEL LTab
ATLE, CORBY, BACLKCTHABECRE L, $ROASERELRT, KEBEHR
P fibroblast Tk, life-spanDEHE. SHOMKREBORD, DNABGNEEORI L,
DNADBRENRENVHRESZ N, ELOBANREXN T2, 4@K 41X, donor age
DRUBZSADTEBE, 3ADEHAHEED early passaged fibroblasts ¥ v T,
DNA-—fiber autoradiograph &, alkaline sucrose density gradieut @ 5% T,
replicon level CODNABMERE, replicon initiation DEE X i Lz, DNA—
fiber autoradiographiX, Huberman and Riggs " &k oo DNABNEEA,
FUdRT3 0 2 aTin®tk, 10, 20, 30, 60AM®Dlabel X h, inititaion HAER, [
Re s LT, 105 pulsetd, 205Xk 6 04 chase L sample X D JEL L, &K 4
DFRHTCsampleid, 4 KERL, BUREOHECR, tamdem array DEML BT, &
300U ERRBL, TORHEZRDA, Initiation HFER, B sample cDETZ R
2L, FHL KDL, M, WEWCIE blind procedure ¥ Av fz, B LU sample ¥ 3 &
fif lebel L, 104, 304, 1204 chase LT, 5~20%® alkalime sucrose
density gradint €»i}, 90,100X7T1209M&E L, BUIN/DNADEBZHHFE
¥R®i, ¥, FUIRMERMBCIHTAL, ~—»—(Clk, C-labeled T4D phage
DNA # fiv-72, BIEWC L replicon DDNAMMERE X, EH fibroblast T, 0.38%
0.08um mr, WS T, 0.39+0007u¢ /mal/ch, £&EBdld o7, X, donor age (C
k5%, % samplefldd distribution pattern DEHBdish o7%, Initiation HAEH,
205%60%5 chase DM TEX D okDT, HEL T LD TFHERDI, WS TIRL53.9



+204,581+204,56.1+1.90,51.14+236,56.54+221, [F% Ci%358+1.52, 33.4
+1.25,320+1.47 L7 0 P<LO.01 T, MECERD oo X, BH L2 —VICHBNAD o
oo CORFIL, WHEBRAFK L — L7, Donor age L L BEE, Bdith ot 74
AV s HIBEARELCI2DNABREEDOHE T EZpoint TODNADFEHH TR
BWSEE#HEOMTEXEDHT, 4112045 chase D sample THEMW=178X10°% x /o
2o X donor agelt L BEL ot BlEX N, WSTHL, initiation DHEN EKTLT
kb, Thb, overall DDNA synthesis@fgi-F'?U?io‘C LTW3B4DEELHND,



e b ZHEGEAMBODNASKE R
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Reinitiation of DNA synthesis in senescent human diploid cells

Ide, Toshinori, Tsuji, Yoshiaki and Mitsui, Youji

(Hiroshima University School of Medicine, Tokyo Metropolitan Institute of Gerontolosy )

e b O R NS, AR Ex AR oR UMM NDETL, PR THEEXHLTS, &
DRREFRMPAV A RBSTHELOEFTFALLTELOHALIERL TWBH, fH—EDOHM
RBOECHBESET I COCTEI—HL AR EZR I ESs Ty, R4BZHIEFOM
Bai b8 T50 Cidded, ELMRXAUKME®IZL (LLTHERSL ) XHBL T, MMAIL (
EBlL)OBMYBEAL> B2, MBROKXLLLT, +5 v A+ —4aififs (HeLa, SV80 ) ¥ E 1t
g MlamETHE, ZHMBEB~DF i v hZABBBECIHER S B, ZDOHEKETIR
FS AR - akfad YORBBEBIOHRYILLLEPKOVT, BF VAT TEZ
RN Bbhb, RAR, bo bHMAYMER I> TELMBOMMAN, 272 dD
NA RN RO v LBz, RaMBEZTINT, cr e v/ FEHA 28, AR TR
TRCBCHREF D2 o1,

ERERTIE, DNA 914 AATHBSV40, LV bH A bbAHFor LA (HCMV) OES
k&b, ZlLMRK KT 54 DNA SEOBEH ER Eht,

(MBS IVSNE)

e PRI KM TIG-1 (60—62{ACHMBIELT S ) 2B\, BN EEAL
DO HLEMZHRE MW ET OV, 3~4BECRBREHBL .

(R RFB LT B%)

ZMPaTHLr LORBL L UTORE e THEAYXRICH VI
a) 60—62 PDL iKiEL TV 5Z Lk,

b) AN "B M THAHZ L,
c) Milai My 3HME B VRDOL LT &,

(58-59 PDL ¥ Tix 1:8 split T4—58 Tconfluent K&ET 3 ),

d) MO EXEESTHHZ L ( contact inhibition BES 78V ),
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1) 2hbOHIBOH-7 12 (H-TdR) A -+ 5
A F57 4 - LHBEERLS ~40%D F§5 RMA
HHETFTTL2%LUTTHo

2) BFAERSVA0 &SR, 248/ T O°H-TdR CEHE
L, DNA % Hirtiiit X5 CLi# (7 1+ ADNA)
L (KBDNA)DK AT T, Lh 'L L,
M1kRT<, iy DNA ~DL D = AL 8 ~10ff%
K kR L.

3) ORI A -+ 3047574 KX BHEHEM
g omme & —%L .

4) *H-TdR D » b t*H-GdR X Ak & LTRAWT
LEBROKRXEBO N2, LHZALERIHKF
sV F—HIEUDO LR IRLE D DT,

5) BUdR¥ & bz 87k, HBUDNA%XCsCL D
FPRBEIRLE LT LR, &0 DNAAKT
7 {, MY DNAASRTH o1,

6) SVaongEAT 2B 222 RT-HilL t-
FEDO L, t-HEYEALBLCRNTRE dL940
(RAREMBHLOE ) 2 AV T Btk bk & [tk
MR XBOLNhIcD Tt-MFETELMIDNAGRFES
KARETH 5,

7)) T-HHcIETAHAERIUERKE tsA900 (3K
AEMSLOMEID ) 2BRTHLE, B, KA
Lt DNA ARER VA O, tsA0 T SR
et =Y a vy gL AMBORECHL TIRE
St TH 5, Hfs DNAARFBKOWTLRE
BRHETEILCZEEFELRE G,

8) SVA0O D THE 2 HAKAT AL, BERKF
YR LDIANEBRAY TR ERBAALE KR
T THEXH T 5MED80%5° DNA 8% LT
Wi, THERESHFLE THI DNA SRR B D
THhiEIHEVHBLEDLY v, BLAEVE LD
Ke/cBd, BPRETHEYELETE DHMEHED
BwZiled b,

PlEoks R, ML > Tk DNA &R LB
E{LML, SVA0DERICL >T DNA AR L BH
L535Zt%RT. X, LM TDNA 82 HFIL
LTV50DiX, DNA SHOBBED LD DMK, K
BrELC T Db Tiril, THAR(FEHL RS
s FHBREYRT )Ll o CEH I on TN BEET HIH)
KB HDICHERZ L RHBL T 5,
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INCORPORATION OF S3H-TdR (cpm)
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CELLULAR AGING OF BOVINE AORTIC ENDOTHELIAL CELLS

Kiyotaka YAMAMOTO, Mari YAMAMOTO, Kozi MATUOKA, Youji MITSUI (Dept. of Biology

and Dept. of Pharmacology, Tokyo Metropolitan Institute of Gerontology)

Dr. J. R. Smith, Dr. Y. Mitsui &k 0, 2O KEIREISED NSO $H¥E & LR ILM
DN, UbLLIDBEEFRAKFMRR ., £EARORNEMEORRBETHETuR
RYyA 27U (RNHFMRHRESLD) EEMRE, 7OoP0F 702 VEREE (T IUHBIE
A2#E) OmEEEET I EMEEINK, T, COXS5IRKAEARBEET 51
RN FMIER, EEROASEMBEICSIER SEARMEELICHEI->oTH I &2 IEEE
DEXSTEET 0%, BT I2OXEFFEIRTHD, SEIZ. NEMEERAEEL.
MR SHEEFT ., DEINWICHEZSINLDDDNRT RA—R—~DEIL, XU, LEILDFRE
BED, DHEMBICEINEDXSITEINLTDDD, FODNTHNICKERERET S,

A EZMIBEE , A — 27 JUMEM mo%ttﬂébﬁjm%’z-ﬁémbrc%%ﬁt 37°C, 5%C02 —95%
air TIER UK, M., 7THE (3FTHRBICET D) €, 0.25% bU TP +0.02
% EDTA THEEL, split ratio 1:8 TRHRIZEUC,

ZDRHET T, HBHE RO M (PDL33) DO HEESMEERIZA21 KRITHo I,
HifZi2, PDL 0% BX5T A0S BMAMBET UKD, SBFam (B57) ZPDL 110 TH-
c. REACRS D MRS GHEAGSEE) (3PDL 33 T4.5X10° /cn® THBDCH L, PDL 110
T 4.5X10° /en® EREETUTNE, REERKBOMEREXIEL, £€DHIC
HEEELIRETITdILOELEDNDS, —4, BRMEEER, SEMKBE EHI
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BITE&YITRDS LTV,

P 2RI R (polyploidy) DB DNTR, 70 WA I—U K TUFEE.
488nm TV LY —FM, FACS 111 TEIEUK, PDL 33DMKITIZ, KE845H3
2 CTHD (95%) . 4Ci34.5%. 8C 130.1%, OHEFRTH-ic, PIL 715FTI2
4 C ODHBERIZIOHBLITTHDH, €TDBREFEDE FICLEZINBE AR O ZIE I
U, PDL 105 Tid, 4 C »#935%, 8 C 7.4 ZHEL TV,

R, AEMRORRIBBOS B, JuXRYA 7Y VEEREE, T7o00F 572208
BEXOBEERELCONTHNKE, HBUKRIEBOMEBOTOR R YA 7D VEELRR.
meicrzsn ERT S, Chlitau, 7203572 v D ERBEREERZ. 2ENB 0
HnhoaMETTS, ChoDKRI3. 2BMBBHMED—BRETHDIE NS HICH
UTUBUASTENTH D,

Bi%ic, NEMEOMIBETEILICDONT, MASKKEECIDMELU, &8
7 BOMK (KE5ICHOMBTEHSNTND) % EDTA TUEL . BK ki =+
FUic, NEMEOBSXEIEIZ, PDL 42 Ti2 - 1.086+0.058 THotc, ZDHE
SN DEITUTD, BKKEEEIROLEET B, PDL 84 TiE - 1.056+
0.056) , FEWPOMIITLH, - 0.96040.039 ( PDL 110) THholk, ITDXSIT, POL
42» 5 PDL 110F TOMIC, BKEKBERIDITD 0.12 ETT BRI Eahoc, LUAT
BEUKCE MRRHEBMETFMZIZ, RETELEL, TLRXREFBOMBELLKATH
i (BIAE, BEEsED TIG- 1 Ti&, PDLIST - 1.658, B|#X PDL 67 TIWX - 1.173T
Holc) DITHL ., REMIAI., REFBSES, F2BMBICEISBZEEABOELDOE
ELFEHITPIINCTEHAES Lok, KWNEMEOREEBSRMERD € HICTNE
FRICE, €TUT, H¥RBEBEEET OMREOEXRDY, REMBETAIHED, HS7EM
BILHUTEDBIEEDNDISNT &, BEHDIETRBL->EHSLN, HIE, MEED
BHZEL. HMEBBEEILORE, FONWTHRFRTH S,
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EFFECT OF GROWTH FACTORS ON HUMAN DIPLOID CELLS IN CLONAL CULTURE

Yukiaki KURODA
(Department of Morpholoagical Genetics, National Institute of Genetics)

Mgy ~ricBid 2EEOBBREOHECETIMERICIE, e FIREHROEY 2 A4
NEDETARLELTILFEREND, coMifaizHayflick o#8&ELIE, #5 0B o Mlus
HEMER THERT I LREFOMEEC LV ER, BEINTWE, LI5TI050ED
MRREREMET 2 > EHN OB 20, oMM LN LS 5%  HWHEEREZ L B0n,
¥, BEEEoMROMECH LT 2 ENMON TWHIREHHMERT (EGF) %,
BAEFHEMMERT (FGF) % e VEX 2B MR0OMEARRCH LT Y0 h¥B 52
200, ThoomeRAbrict+s-0, vt BEMBROMBBEEMOLEWF V" L,
M ENMOS " Rk LEAVT, BE—flarbnse —vERETRY, EHAEER
TR0 OVT, TOHEFERNRC, Che BIETHMERTFOREERE L,

& B

SEHNOEROMANEB T, ATHREL<1 0840 PRELVSEE L iBkoMiaz
Bz, TOMRBIER 2EGORBERFL, 2 094K EnNE St Leibovitzoll
SITER TR Lic, RIZ MY 7o vABK IV HRESEB L, 1 2598k k> THRL
oo “EVHRTELTRHARE6RE (6 PDLIzHY) oMifaz, ™ &RMK” L L TILHN
18R (18PDLIcN) oMlue Mz, M7 o — ViR, FHLAMAES X10
BT O2RD6 0m75AF 97> —vicHE#L, 34C02, 97 BZLEKOKHEPCEE
L, 2AMRMBECIMOY » —VERIE, RELT, £150 BEOMEKLOVT, 58 -



BLTaer=—2BELTAGARCO 20 = -4 OMRKOMIN L KEFICERE L, £,
pEwIcEGF, #7213 FGF%1, 10, 3XUr100n¢/mo&FERE A, £ R
7m— R LILMBOMECS A DEBERE Lo

B B ’

(1) " FHOHRR” L G RER " OMAEERR O L

CEWMR T, BEERCETXTE—MIRTH-b 00, EEIEDICONT, 2#E.
4, SEELAMANASHNUET RS dODEL, FHEO 2 HORMAROFD 1 MO AR KOS
WETASHO, FAMOEENBF 1ESFTHULAVTH—HROEETLELEEZ NEH -
foo CHEZR LT SRMI7TY, ZEANCR W LRABLESEER LD 00, 2L L
THEBEEENBELRD I MG -7,

2 MEOMAKR N T SHERTFOER

Mo HEERC T 25BREVEGF 3 XU'FGFoff iz, " HWilla " icx LT,
EGFRIUFGFwIhd, MlanEAmmEEEACRE(tEEAL VT, MRS HEE %
ELREETE, L L, “ #R#EBR 7 LTz, EGFRXUFGFiz, TomMagEXe
DUEBECRIFLALHEBEEA RO I LN -1,

# %)

e MEF 2GR0 7 p — vERICE - T, MREMEHBRT 2B« oMz, HAKOR
BUEP 1B BT CBE—EROEETCHEETI I 000, FTRAUEORVWEETHHT S
$NET, BARBSIEETHRTOIMREOBELTVWD I EMNB LI o7, ERE LT
OMIfIBAEMARY, = e =Y OFHHaR 2 Fc M, »5MRRT T IED
F#EELTSEOMEII 2> T,

OB HMaTicd, MRV LoD TS, et 2 EEHROH
50@ &S MEKENDOPICE, EOBBIOFHUEERTVWIMBLFET I L2 HEX
hr-,

IDkS rEoEER T B3EFF3Xt°F GF offfis, EAM 2SR C T
¥5a5z i, 2B LTHRAHOEE LB IEDZI0T, ZoHRix, " FoMpa”
TRELL, “HRER TS oMBERFCHTAIREHLIEZDNTWAZ LER LA,



MmZE Lt MBEBIERF [.WI-38MlEOMMBE(CHOIEBMESLHLT K
BITHAMRRERANFOILE

m W M (KRBZEAREMER 74V —-THRE)
Paul D. Phillips, Vincent J. Cristofalo ( The Wistar Institute,
Philadelphia, PA )

Cell aging and growth factors I. Changes in response to growth
factors in serum-free conditions during the in vitro aging of
WI-38 cells

Kazuhiko Kaji ( Tokyo Metropolitan Institute of Gerontology )
Paul D. Phillips, Vincent J. Cristofalo ( The Wistar Institute,
Philadelphia, PA )

BYAREOKEECE, BAYEL» LD EBIEHICI0%AEO MK S 5\ Xk b O
M Mrxic B EAVOR V%, B4DEAT, BAF>OMAKBMAORML, MO
KSR, EEBBEMRETS EcMFIIL> TV 5, A, G, Sato B, MO MITHH, ¥
m%u.%D*K%in6v<ow®¢»%QK5thC,%%%MK&E@$»%V&Mit
TEEREM YRR Lo —4, R Ham %3, TeA@ckRemz, AR L CESY Y
ReTHrZ0LBERYHE L. BE, RO»OMRECe tBREFHBOTL AR IEHHR
EEnTvalle MERER TR, ERALEY 227005, MAOHBICHMTZRLEES
BERATHHLBbhd, EHMOMBBERT L MBEELOMUGER IS IR, KL 5 XA
DRYEL THRENRTVD, Reik, WI-38 fiflaxA\v, EMFHBEHBTET 5 EMBERK
FOEMY, MK MKME L CMRAMTEEY 54 -2~ L LTBEL, hhERmK
BT HHBRMERFoEAIE B G L 722,
(MBLAE) et lRIME RBMFMAE, WI-38 3% MEM-10% FBS FTTA F » 7 B L A,
COMRY, MAFRET T, 1X10HEJCGOMIQEE CHEL, X@#582 L TMCDB-104
AV, Zhic&litr etz (OB YAE LA, MRBKRE T, EGF, FGF, MSA,
h-a-thrombin ( ¥{%, CR# ), brain-FGF (2K %, KOR4 ), PDGF (HMEF K& &
SR, CM+7 7752 AR X3 ) ZAVio
(KR )OWI-38 Mg Table [ K AT X5k, MRILA R Y v (5ugMm), + 5
A7 =Y (1), TX¥H A YV (55n8) Ik, KIBABKAFTHSEGF(2508) &5\ i3,
FGF(200n4), PDGF(14%), brain-FGF(200ng) ¥MaxsZ ik IHELVHIMEXRL




7-(3)o MSA (1.6 #%), h-a-thrombin (<1 22 A EB A O NIgd 570, MARMMBEEL,
ThoEMBERTCLOME (10%) RMMEDOS0%H 5V ERUTCho7co 2HORERFY
ERCML Ty, ELCEMBRI#DS nILL o,

QU Elh k¥ > cr EVERBOELL HAr 2y OFRHABERAKE L, HRELK¥L >oTE
b L 7g D o fe(d)o

@M 5 K5 T 2B IEHIE mis L i fRfI B OB E L iIcHE > Bk Fig.l KRT
Ik, wThofmmEETosTd, MREL L ENRBEER L, —4, gtk
FIEEIHYL 1o

(Bg)chiTk@iGEhice PREFEROEMAEMKIE, WThi EGF & th v
b, Z s T, FGF, PDGF, XX brain-FGFREGF LHMOEM Y RT 2 L XWAL K-
%o fic, PDGF, FGF, MBS TH22» D EGF X ) b GMLMEA MBI L, in
vivo TOUThOMBERAFIHCTCE00BREDLLART -2 ThHHN, AkOhLBL T
Zzgéoam»{yoiﬁﬁﬁﬁ,w@m%m#oz—ﬁmﬂtntxb,%@fﬁ%#Tkﬁ
WTHMBEORMMESRRY THI L, BlELLMREE, SETFRAFLALALEY TRARKRSL

THMMESEIE LV xR LTv5, USRI 2 2 8BEMS LUBIEOBIXEIN

3 . . MCDB-104, insulin(5pg/ml)
RRETH S, Fig.1 transferrin(lpg/ml)
' dexamethasone (55ng/ml) Table I

-
S -&r- M-E medium growth doubling saturation
I M-F factor time depsity
(ng/ml)  (hr) (10" cells/cm?)
_P -
~40F - M ‘ M-E EGF (25) 23.1 14.8
e -O- M-FBS M-F FGF (200) 18.4 13.8
o M-P PDGF (1000) 20.7 13.5
© 30 J M-bF  *b-FGF (200) 23.8 8.5
E -
—~ -
- A M-E-F  EGF+FGF  18.4 13.8
o0 k.:;/ﬁ_—:‘_‘:& M-F-P FGF+PDGF 17.9 13.3
g0k e 1 M-E-P  EGF+PDGF  18.7 15.3
= of 0—0 M-E-bF EGF+bFGF  20.7 16.3
3 M-F-bF FGF+bFGF not tested
S M-P-bF PDGF+bFGF not tested
107
M-FBS FBS(10%) 18.1 32.0
M-g - 58.5 -
0 . . : l g 38; 29 PDL, *brain-FGF
25 30 40 50 60 70 ’ TR

population doubling level

1. pnillips P D & Cristofalo V J, Exp cell res 134 (1981) 297, Yamane I, Kan M &
Minamoto Y, Exp cell res 134 (1981) 470, Bettger W J, Boyce S T, Walthall B J &
Ham R G, Proc natl acad sci USA 78 (1981) 5588 2., Kaji K & Matsuo M, Biomedical
gerontol 3 (1979) 42, Kaji K, J Japan med asson, 85 (1981) 803, 3. Kaji K,
Phillips P D & Cristofalo V J, In vitro 17 (1981) 257, Kaji K, Phillips P D &
Cristofalo V J, In vitro (1982) in press, 4. Phillips P D, Kaji K & Cristofalo
V J, J gerontol (1982) in press
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RIS ICEBDOE N ERHEFMIEADNA RO —F VSO DR EZTDRBHEES

L B, HFHMF (REESARESHIRFEWSES) . BT (HERFEEESEEE
HEHE)

Effects of hydrocortisone on human skin fibroblasts at various
ages and its specific binding

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

b MR IBARE RN T ANAM R0 =-FV VOB S HIANDNA RT3 F IO
RIS EOIEDS in vitro aging TETIT BT &, FTHhEOMHICEINTNSG, BIE
FHERT DML, X700/ ROYMRITBELT, BILIZEZINELTIHLE SHITDON
TOHERZ, FEAZEINTNIEN, €T T, RIE>ICEBDL SR ic & FEZRBREIFMIADE
BT INA ROA-FI/ODHRE, MENOFFHYAY S (BRI ANFIAR
T, MBEEEEULINTCEIONARODI—-F I OLDLOIKEERICEILANSGNS) O
BREMESITDODNVTHRHI LK,

( BEEHE )

MPpRUMEEE: COERTIR., BIE (TIG-3S), BA (ASF-5, 2lyears old: ASF-4,
36years old) . EA (ASF-2, 65years old : ASF-3, 77years old) » 5Dt h EZRHMEFMRT
EEV, BISREIMEE Dr. Y. Mitsuik D, Fk, KA - BAOHDII Dr. K. Kajik
DN,

FHf 1 — 27 ILBMEIT 105 488 1B IS L TEW B Z S A ICIGRIR T, 37°C. 5%C02 A1 F
N—R—TiEE Uic, confluent 75>/, 0. 25% LU I T ¥ — L (Falcon,
3002) mS5IIMULT, split ratio 1: 4 TRCZTEUC,

N RO2—FJ/OMHEER: 0. 5% MU TP BTEMULK confluent DRE%E
IEREBCBEL, MEEERNELL, 2 SEEONARDI—FV/IUXRBIR/—I)L (MES
UT) 28UVEEBEAL TV Y—LICARL, THICERD 2 FREDMERERZM X
T, 8cm® Y¥—LdHich 2 X 10° METHEELUL, €TOH, RARFRICXI 16 BRIT, M
RgERE LI,

FERY A ODORBHESER: 3H. F32Y XY 2D ponolayer binding {3 Griffin
5NDBE (1976) ILHETNTHTIToik, confluent OMIKEE 0. 5% LV T BTL ¥



—L56RML, BERCKREL., EEERNTELC, 8 ci® OIEEA%E 6 DLDIIRAX
— v —rilT, 1 EEEADHICD 7. 5 X 10* flaB2nh, 37CTEELUL, 4 HEHZ 6 H
Bz, BHROUEBEME (10%) ZAANXISRBTEREZEA 2 UK, 7 HEIC nonolayer DA
% 25 oM HEPES (pH 7. 4) &8 A —27)L BME T 2 EI¥&EL. | nl OB UCEEMA K,
Z® monolayer DOKBIIT 10 uM FEERFIX Y XIHVODOBFMTRIZ> CIEE (2 - 60 nM)

D M FERYRAYFISRBMAT, 37CT 45 HMA > Fa~x— Uk, ZOH. 0.2%41
BPIWITIUESU BN RABETSEE, H0.9% NaCl T 2 EIHEH L. 0.05 N NaOll &
CcHEFBEOU, CO—HHEX0EARBOBITELHBES O FL—2a oo R—-LXD
o NORIT R U, #EEIE sister culture XDOHT L.

( BRE&EER )

BEOERTOEESRME T THED in vitro OFMERTT D&, TIC-3S (IEFAEMB
69 (PD 69) THAWE&EILEUN, X, ASF-5 i3 PD 66 T, ASF-4 i PD 78 T. ASF-2 {2 PD
54T, ASF-3 & PD 43 THAZEILUT, ThOoDERIZ, FBIEE R AB D 57 iR IE
BAD in vitro DFHIIEZSIIND, EALSDHLOTIRIELNT EERL, S FTOHE &
BLHR—HLX,

MR T ANA R0 I—FJ O DREFHET HE, TIC-3S KKiIFMBNA Roa—F
VOTHMSIIEIE N, D 4 strain TRYWEHSEES N, BEEKEHEOLE ., Thb
BLTEBENBENS SEEOERNBETCYREFRDOUTHD | MB#EFMEOESEBC X
B, "M ROI—FV2UDRBRENYRTHDEEbDNS, TIGC-3S BNARODI—FV 2T
HMHEN DO THELOBRA L., BRAMERORETFMIZ (ASF-5, ASF-4) EBABHKDBHLD (
ASF-2, ASF-3) »W#ET BHE, "A R0 I2—F IV OBMADOHRIITHE S LB EHNTH
ABCEH 20 - 3BBWL, MHEDERBETEAMLoc, b N EWREIFMITIENA Rod—
FIUTHMBEEZNDIDHODOE, HASHNEHZINEILONHS, T35, heterogeneity
DEETBIDT, TOYREZHET I3ORIEHLLN, £TC T, MEANDKILEL OERIKES
B2 U,

MBIC T B °H FHY X5V O OMBEHIE, TIC-35S T 4.4X10 M THO, KA (
4.5X107M) - BA (4.4X1070%) BROBEFHEEZSRE, 10° MEBCODF £ 4
YU DREESEMIEIZ, ASF-5 (PD 21) (& 345 fmol, ASF-4 (PD 19) (2 390 fmol, ASF-3
(PD 17) 13 315 fmol THYU, HEAHKDOMEFHIBIBXADDLDITHNTHF 0EL TN,
ng EERDH O DIEEEAIEIT, BALODBHEIFMIZIMIIBBRAD LD L DREND T,
BADHLDLVEEILELIZE, TOHDORITR, HELBEABNEEPEO A THELTNBED
T, HORBETHRINIE, GEMOEZRIXDEEBRXIZOLL LN, TIC-3S LT 3
FHFEY ARG OREESMBGEZICPZL (105 fonol /10° D). ZOBHKEH ST
BicHITiZ, B o BHAGZMBEECORILVECESHMUBERIET DI I & &Hlc, kD
ORI DN TR ZIMABZCEBUNETHBIEEDONS,



EEEROECCH IS MREARLEAECERETZTEEREOLSE
AEEBEZ, BRREF (KRHLEAKLESHARA)

Effect of hyperbaric oxygen on the cell size changes of human

diploid fibroblasts during aging Zin vitro

S. Honda and M. Matsuo (Tokyo Metropolitan Institute of Gerontology)

<EH®R> v fEtBREFHERIEREMLCH - THEBEEBKL, &
HRCHEBN T HMBERI AT RT L MbATWS, LAaL, M
REACHESHMBEREREROBBAHELA TN, bhbhEdrIKE
EMEHNC P “EHRARO (LY RETHCLERE BLTHE,: B
EBEZLBR I b P _fEHMEO NS KHE S KBRELLEMEIN S
CEenFHRIND, MBREACHEI MRERERBROBBEEAOFEH D
EROT, MRERPAOMESENMRCRETEEREZEOEEY AN,
<HBELAE> e rEBREMBRBH#FMB (TIG-1)%10%Y VI
RfMEaSRMA — 70 XEE#H THABELAL, HEODEERZLEL
NN DBEBP T o, MBEOERAFEI — 12 —H v v £ —
EFNZBI XTI —NE—F+F 74 —-FFT C-1000 ¥ H
WnTHNT,
<HRLER> MBREACHESBRERSIAOELLEREIN [ T
bLHMRL LI CHMBEROSEFEMBENBRL, R THEERD /A
BEIb, DnkrE—-77n8HEELAL(EL ), :
FHROMBOKKENMCRETEERK (50 E, 1EHAOAE)
DEBERNI, RO ME (32MEMAKEME : PDs, EEH



£ .64 PDs ) DRBAIBENLEBR I VEFH KT S, K,
AR L R DKRA A ICR 5700 —F, RS MO MM (55 PDs )
CREXDLETH L GREMAL, GEIBOBLED oo TOH, #
RAETTd BB GRAHICED ¥, ma IS ZLr i,
o R M O A B R A N2 ( 63 PDs ) X 0 % 475\ B 5 R AE 0 %
(59PDs ) THREKXZFB (X1, HEO® )% 527,
CORRABEREC I HAMREPOMBO L REY TR L, &
ESEsMRE Y RETHLEVOINBOBBREYXR/T 2, bhbh
CEBECHREMO L F “REBRCE T BERERSHED LAY E
BLTED) DL EMEEIBE TIEEBECK T 56 M5«
BENAEL DL RMT 5, MO BRAL KB E 5 M (L IC 5 4
BRI ADRRICK > T\ b AERAS B,

1) AABZ, BRXYS , BREALHR, 2, 68 (1978)
2) FxEB=, REXFE ; EREMAFHE, 1, 26 (1977)
S.Honda and M.Matsuo ; Mech. Ageing Dev., 12, 31

(1980)
X1

e




