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ZEhe=7s vBPREBIOHAA (FI1H)

rE®SE, @IBH, TTER, AFXE, AR —, ATEF, EHBXTF, TEAXK,
BKER, AHFIERE, LUBEX
HAHMBHRE - FTAREEAR

An animal model of senescence being developed with mice ([I)

Toshio Takeda, Masanori Hosokawa, Shuji Takeshita, Mika Irino, Keiichi Higuchi, Takatoshi Matsushita,
Yumiko Tomita, Kimio Yasuhira, Katsuji Shimizu¥*, Masaharu Ishii* and Takao Yamamuro*

Dept. of Pathology, Chest Disease Research Institute and Dept. of Ortho. Surg¥, Paculty of Medicine, Kyoto Univ.

19 6 84F Jackson Lab & b AF L7 AKR ¥ ¥ X 2 UAMSBIIREIC T Rk It h#FLTV L T 3,
19734EEEX b litter itk Y AHREMHERERT OV HADICK T, BEUVELLHETLT3LEbh
AREMESHEEBY, ChoBRTIRMEP-1,2,3,4,52 LIz, NE LTRAL AKRITT LRGSR &
LeRTEEALGNZIWERICAGIARTIRFERZR-1,2,3 & LEBRE L1z, 4, PRI IMRLES
BR»31c%, H£E84 Aicisis 5 grading score( GS )H ( #6R ) B2 AR>SV TPRT2.0LUT, RRT40
DEEFTEIR, 2NEUSOSIE 2RI Lz,

EREBVPOZHE L ZBRANCHMT 2 5EL LT, RRBUELEHEH 3 LEA SN TO 3 WTEHEQO passiv-
ity @ reactivity @FZEBTR® glossiness @ coarseness hair loss @ulcer GVEB#FTR lordokyphosis
@HRFTR, © periophthalmic lesion @ corneal ulcer cataracta ZiT D TAG 8, 12, 16, 20, 24, 287 AiT
BOTEBERORBHRE 2T, EEZEBRSVWTZOREDOMIICEL TO0,1,2,3,4 DG S 22312, &A
BDOG SOOI 2EDAEDGS & L, EeEBCESHEEZHL, ISTRHBOFHEERHI, gcchs~
U 2O VEF R 2R EBICRH LRMEBOFGE 2 RNz, —HRICH T 3 EFHR 2 EH LK 4 ORBEORM &
LTomsAR>\RE L1,

DEOKRUBRE(1980F4 8 )T CieERFS Y ADGSiIER-1,2,3 /K THR4 175 7860C, 106
507PE, 43816108, P-1,2,3,4,5%¥TRA 153865905, 49 18205, 258880, 1647
PC, 2B 4LIRDVTREINIIHR-1,2,3R/MTERL4FHG6GS 1.12, 1.35, 1.36 2R7TOIRMWL, P-1,2,3,
4,5 REETK 4 367, 447, 345, 428, 250 2RLRFEMHELPREREF L HOGSHEEZRL, BBRsEL
REDBHACE2BMI . INEB125ADGSIER-1,2,3, 7 Tk4 264, 257,258,P-1,2,3,4,5%
BETI3K% 742, 838, 821, 8.90, 11.0 2R L, HDFEH R, P itz inidic L RATMAL G SHO MM E AT,
CDIHRRLEF245 ATIER-1 775, R-2 1164, R-3 850+ b PRizkIIBEF1 24 A Dffic
BIZICET 3G S 2R LI, Cho PRMKICA LN EEOG S iz FicfTHhiE passivity. reactivity D{ETF,.gl-
ossiness DML, coarseness MY, hair loss, lordokyphosis , periophthalmic lesion® & b BRIDHB &
%@Eﬁmm&Zgwt%iéﬂéoitP—S%fﬁ@@%wibmuwnyD&Tﬁlbﬂﬁmﬁbﬂ@ﬁw
o ABX b cataract 2PHEBRBET I LOIFHERLTV 3, REBOREHFMIR-1.2, 3 REoK 4 191,

—12—

@&

&



~

51, 32[iIk>0T, P-1,2,3,4,5%#KD 187, 130, 32, 27, 11 it > THEINIZHR-1,2, 3%KETE
%120, 158, 1297 A¥H 1367 A, P-1,2,3,4,5RETK% 10.0, 87, 9.8, 102, 8.44 A FEo4rA%
RL, PREECHED L PEFGOER (31%) 2aE i, &1 MROEFHSLEM BN LI ¢ 5, HRi
HNiTR—D*% - %/RL, RR, PRECNBHBERBIC L > TRETA2HBLEMTH B LE2RLTV 3,

DLEFEFIR D 3 DS AREBUZRA TV S [BLEEF VIR | OO THOBOEBOBERSRE L1, B
WP -1,2,3,4,5RETKL 14, 15, 15, 13, 6 48, R-1,2,3 F#Th4 12, 11, 1120 F 21 T
3, SEEcitezELELEF VERL LTOMREY 2MT36DTH 3,
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PITER, @I, ABXE, #AR—, MNETF, RTERF., KXAXK, MHES
K B RE

Pathological Changes in the "Animal Model of Senscence".

Shuji Takeshita, Masanori Hosokawa, Mika Irino, Keiichi Higuchi, Atsuko Matsumura,
Takatoshi Matsushita, Kimio Yasuhira, Toshio Takeda
Dept. of Pathology, Chest Disease Research Institute, Kyoto University

REZLEF VEPL LTREZHILOoO53AKR <Y 2iCii) 3 28 BBOBIBEN L EL% &R
ICBRFEFNIT DT, Prone R & Resistant 3o ( FEFERE ) & THERE L1z,

REZNFRE LTOEL b DIR7 T o4 FILH, B, KRE, PREEORMETH -1, 7 1 o4 FILHEIC
BALTi, BHEE2HERE, a7 -RENE, FF 758 D TRHRERZAV, 7475 0 TRATERE,
HE, ERBOVTIA»2EL, 2203 - RPEEBRTREEX2ET360%27 t o1 FBEE LTHELN.
RER % i3 Prone %P -1,2,3,4,50 58 Resistant RZR-1,2, 3D 3BT T35, PR (52158,
RR (144G BRLIPTT 2 o4 FEREORBFAERIPRETIZENAENP-1(722%), P-2(88.9%),
P-3(586%), P-4(824%), P-5(778%) THhsDitH L, REMTiIZR-1(16.7%), R-2(55.9%), R
-3(450%)CHb, PREDHBBLORBEZR LI, FCP-2TIER 6y A 28B4 3L, BREALBiCT
Tod FRESBH SN, 7104 FORRFEE 2 ABBRA3 L, PRETIRER4 Y AEBTHEIC60% DR
BRERLTHY, ZO®R LR LT, £R107ALBZ90%OREAR 2 TH S 4> > 7, —HREHTi2E
BR197ABEITR40SDOHELNT, ZOBRIRBERSEHREL, 257ABTT0%IcE TRLI,

7t o4 FBERRLCEBSRGE, B B 0, OCoFBERSoMicRE, IR, &8, BT, NMuE. PRE,
Y »oofh, BAMS, MRER, BHR, BRSOMERMAR, ThiS=NBREEOERCLSO/MOECBH 6N,
7 o4 FREHELHRFKI, Lo b X0EER LIS, F, B, BETHH, ChdbiH-TE, ML,
i, BEETH -1, WEHPPREBON 3RO, FTirRs ) v EROME, MTRRE[IMEEL 5 Al:
B, HRBILEL7 o4 FPBREINTHEEEFE TONLELERTEcEY SN2 »H 12, o35, BHE
MR 2T -0, BE, BRKECHSOT? o4 FEROREELRR LY,

EESSE Y > /¥ REEDMHESS (thymoma, lymphoma) 25P R (7.0% ), R3R ( 18.4%)ic@B» ch, ZDMBILEE, B
DORE, REORBEsRoNi,

REGCREREHSET, F, B 0, BORBOMCHE, BNE., SMBL L BRI, Ch b0l
BEMLIP R (41.9%)TH RAM (349%)T b HABEBD o, MEMOZ > 10,

FRIRFREDRRABIZPR62. RR23Th 325, 2h 6 DEREMLTOREN L b O ROMSHIROER, &
i ores s - vz, OMIEMIIA eosinophilic body D#HTE ., @YEMIEIRER (status spongiosus) TH - 2o
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MEEROEMELEZ/PEO 7 v+ v QR LEROMEEIRICED S, DTLEEREKARIICY ) — v 2ic
Bah, MEBORBAEL B % Rz . MEMEZA eosinophilic body i RIC R 4, I & iTHIMOBERI % & -
oo BREREBR/KHEE, AKEEO—R2SUHEAREBD ol BIRMEOELIIPRRJ1FEICE 5N,
RERBICL2ZZHALHLTLUD I,

DEo®BEs6, COELEFNVEIYTH S PR, ReVELOEED1 >& LTEAL TV 35485 5 Dgra-
ding score (FEEREG ) DBRMO LR, 7 t o4 FILBF LB S HEBTHE T3 &0 Ed 6, ELIBEL
CHEFTTIREOZ AL LTRHETH S LEA S, LIPIRMZOBRELIS I 50 ABELIEED VD
BRERRABY DL NIIDTH S5, SBRABEZHLTRETITETH 3,
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|INBAI, MTTER, THRS
FUE K R KX Y S 2 F8 BT S BT s BE B Y

Ophthalmologic findings in the "animal model of senescence"

Masanori Hosokawa, Shuji Takeshita, Toshio Takeda

Department of Pathology, Chest Disease Research Institute, Kyoto University

AKREY2ZBWTELEF VEIOORBEIULORAB L INTO 3R LEICERE Lz, iR
T, 20BRFHEE LTz, WIREERE (periophthalmic lesion)it prone % (p-1,2,5% ) Tiz 8 » A 33%, 778%
LEEE I ADicd LT Resistant 2 (R-1,2,3% ) Cid® 4 2.2% 5% 3.6% L& HE, X P, RIGRTH
£ EHIAESHEMT 23, QBRABEOFEERIP-3RTHIEL 120ATTI5% whsFer@fE Lz, XPR
Tix7 o4 FREBESECHAR A O, ZORABRMSTHINL, BSCECTRRRZLVTE»LH
DEETAH LN 3T BN, SERLIZVBAMDIFFRET 5 P - 3 RTRIBRIBA R 2%, L1z, @ P, RROE
= v 2 DBEBRPIRR 2T - 12, ARB-Y 2 2B L, 2 ORERFIRR2TL -1z, Blbick b A
WeHAMALBIOTCHETE, WP-3FR~I2ERIHA~157F3900C% A, BRMERM ( {RFFEEEL
RO IRIGHEE ), MR, ARG (ARAB LRETES 0 ), SRR (ABEARLE@EE L 0 ), AR (48
BREXDILNED ), K20 T 0~4D5 BPENM (grading score, GS ) 2fT4 o1, G Sk, L 84 A
OERL, MSE e beimLI, Lo LEZOEIMERARY, FREOVTRBEDOELBH LD 512, AR
11 AR ERL, 137 ALBRTIRSO%ELEE L o1, COARBIIR 2HATSHRAGNIIN, 9B A
THEIENEFESETCARETH» 2, ChoDBERIP -3RXALNZHAARMIBEXRMZ bDOTREL, M
PRRCBRELIZ L DTHI3HEN S bbb s, ARBBIER2 N AL S 10~20%0HEETAHALN 8 # ARL
hiimezrr Lo 3, RABERRZ 7Y AL ODHALMS E & & BINT 3, ARBSHIIERS 1 3 7 A LRSAREY
Binds, INL6HB_BRIMOPRE LN, FREIABKETH Y, ZOBRERIEL Lo ETLL OISR
MTH5, @PR, RROKIE~ Y 2 6 3Flicisi} 3 BERENERR 2T - 1t RERIBFHEARE R V<Y 0T
BEERHEREZ2TL -7, X7 204 FREOR/ I VT -FK, #4758 0 TRERTL -1, ABRREL LT
2, BSEEFOENE, ALER, BRBER, ARETE~OSZOMKBY L MEHFELPRRRCEN I, Zh
COFTIRT XX, AIRBREHFINTOL» 10, H@l, KERKCRFES IFRIBLhL» -1z, 720
4 KD LT R, REEXERL, »oF 475 TTRSB~EREBOMELRTS b DEBEL L1z,
PRTIZ6IBRRTIZ1IBRBUETH - 12, ERUHBAIBREIFEERE TRHEK, B> ROREEEE.
RIS IREERE Tica shnic, AR, SR, KK, BE, Bl TH -1, B3P -3%, R-1%R0D
BARE~ v 2 REk 2l L@ & RBCHRZHRBL2T -2, R-1RCRFEESIMRARBShigd - 1095,
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1

P-3RTi2cARETRED SRIIRBI»IIT, ) U585k, 775 X<k, EMR»SCARREGROSE,
KBAE TS s REOEER, KEEEEOBERK, BELE VS BELMBOREOARBICIZA 6N O
BRumRealz, BEORIZZDEMEF v~y ROBAR IS L BELWHESH D, G.SIEP,REATMS
tbRERTE, LY LPRRZOMMBELL, BHKP -3 R CREANBONAH LR T3, BRI EEER L
7iod FEFOMOL LD, EHHERALNZDERAUBICPRCEEHBE O, P - 3%RKAHA LN 2PN
SRBRLTOALEREINIRLE R ) LBOABENHEKS,
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fZEF1v=9 2] RALNLBERROELICHONT

ke, WIIBAN, MTER, RTERF, THE—, WSEX, THESH
HABEAR . HRXEBTHRE

Musculoskeletal changes of the "animal model of senescence"

Katsuji shimizu Masanori Hosakawa* Shuji Takeshita*
Takatoshi Matsushita* Ryuichi Kasai Takao Yamamuro Toshio Takeda*
Dept. of Ortho. Surg. Faculty of Medicine and Dept. of Pathology* Chest Disease Research Inst., Kyoto Univ.

ZEhEFv= 9 20HBEROEME LTOMKER, B, FRHD 7 2 0 4 FEEOHBRIEORE, @ lor-
dokyphosis DBRE. QEBEHOBTERLOEBFENRRZT -1,

(VBART, B, BB 7 T o4 FULE

P%4 8HIR%R 3 S PIOMIE~ v 2 DIUKEAR, BEH 2+ ) EE, BiKE, 203 -K, 475 TH
BEFO, 30T -RiehkF b BABEEERLISOF A 75 o TTREYUERTRTIDE27 2 u 4 FBEE L1z,
mEBAE & LCIRERM, B, B, B, N, FEH0oSBH2RA 1, BficotE :BRBBEomMEOM,. EAF
REXRE, AREKE, XAROBHIFNHL, transition zone DIREFLEHTicAH ohiz, BHETIREAFRS
{Iguds, HEMBIFMIROEEBRHCULELSS -1z, BRRFEROCThOrEBEDOH 2 s D2MBM7 1 o4 FB
Hedass6sr ABMUBIORIER LS, P-1, P-2 TR AL LICABESHEL, P-2087 ALKT 7/8 (88%)
P-1D97AD®RT10/12(83% ) DBEER 2RI, RARTIER-2D 165 A%, R-3D20%4 A 4B
TRIR-1TR 24 A2FIBHTH -7, 2HOBRBDOLHTIRRENEH TR HAKICKSIH, B-F-HTr hE
B, RHBEEI CHILE S b - 1o, BERRFCBH 0, BHBEADP-2 0 3 fliciks T BH Xz EHRID
Bigfhicr : o4 LB LB,
" {2) lordokyphosis T 24T

lordokyphosis & RFREDKIREA TOEBTELICH > THEEBRTRORE, FHOMNBOHEESLL 2, &
LROBBICE 3BE 21T lordokyphosis 2BH L D% G S — 0 (GS= grading score AT ), BB
IHBDEVBRA L AZMASILERIOMBETZI6DE2GS-1, A bLRITE-THEHELEVL D%
GS-2¢UL1. 85A, 125H, 165 B TCDGS-1ELEDHEBIIR-1(0.71% -~ 8.7%~6.1%).,P-1(26.4
%-~545%-66.7%)DCEL PRTEOTNOBIC s BB LR LIz, P-1 6605, R-1 470% D= 9 A&
12D X &K TD lordokyphosis DB 2T ~I12, R-1TiRGS-1845 A, 107ARZ 1 AHETIOAT
P-1Tid85ATGS-1H8%), GS-2»6BHHGS(0-2)RiXGS(0-1-2)DCELETTS Dk
11fH->7e —HGS(0-1-0)DTELGS-1DHRIIERRIcE hMET 3 6 DS b lordokyphosis @
ORI rigid BB T flexible kB H 2 EEAON D, B = — F VB TCHFRERARD X 4 18
B2 T BIEEAEE, BB 2T T2 L PRTIIRAL 0 b 0B 2R Lz, BdhomEic iz &, %, B3
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MBORCHBERE L2 LBAON Y, B, EHMBEHE~DO7 104 FhERZO—-RELETHS5,

(3 BEBART D BT R D T

Zi< v 2 OBMIIGBITHECSA SN S L5 Sokolof f DTS &%, BIFEERE 2 L bh2BE
ficox, BAi7ios FEEEBRRLIDOLAL, PR4SA(35A~23 5 AB) RER3I8H (35 A~30
YRAB)DOHEBKZRRLIZ, PRTIZ2 +DEOEMIEIASN S >TtBRRTIR 14 BULED4HliT 2+,
1B 3 +OELMKAE LGN, ZDOL LIZBBMO7 ¢ v4 FILED, BMOBITHREICH > TES 6 DTi2 ¢
iz 8 r ALBIREDN ALBRER L » THEABBESET LERBN 38O LR 231 9:BFH
E¥mflahz et $BEAoh 3,
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AGING OF THE WILD MOUSE,

Takashi

MUS MUSCULUS MOLOSSINUS : PARTURITION AND AGE.

A. NOMAGUCHI

( Department of Biology, Tokyo Metropolitan Institute of Gerontology )

BEEODERNFRECEOERR &
ELOERIABRBRBHEPEREF
BiILHMIit, BRERZhxrdbo 88 <,
LHITIREBSARBEERIIZHLE N,
BrROEFG®T, £EEBRBICB Y D
BEEPRTCEHBEATH B .

ECT, BILOXEBWBHF RO & &
BEEBNBECHI, FPATRBKL
FTCHREBLEFOARZBET 5.

(5 &) .

Bl sSOBEIrmTY ¥y —< > b
( Mus musculus molossinus ) % # HX #f 88
1978 £ 1 Bl 2 rBiTRRWMULILD
REAE2EHRID> . BARAKHIIEHH
BEBL 21 ~30FHEHEZHFLL & —
BRXROBRRETRXREEZERU .

FHFRT7LVIBROSECEATY R ¥
_RUVy PRAREBIEBEUCREEER

( % g )

MAKABEAPRPOHRIBEOEXRY

YZ]

musculus ) W HEHXERTHDL, EVWRKXEABTHD .
B HSTokyo/PK K2 2 E 28, Tokyo/PMRIZ1IETBEZHEBU,

FTRBLHML{ILBEBLTINS .

B S R\

&

7/

Lo
i

v

4

( Tokyo./PK, Tokyo,/PM )

A

NOUAPSYPBHFATHEBEZTHLRTNDI N X
VCTIRBRHBTERBOPRERRAERZBEE T UTHRE
BRHEODRERBILXEEIN TN TEHOARNRD E FF

ELOoOEXEBMAOIBMERBITILHITRERR

DEBHRBRELTHLOEREREBELPNBREUCE L

3HM4ADF -2 BPBERIYTTAODRBBATEEF
EEmEMETL, BREMEZ L. TTIL, RE

FILXOVBMEShihR>>advnyhRX
BE2PR-—4r—>RTCHEBBFTLEL. £05 5B,

DHEES I EBERLS U B

BoREE TN, SR THEL c B B B
RBUK. sk, st BEETETREBRULU,

THTW, AEOYTORBEFTSFSFBELRE>THERD

B, #HELBCPLPBRBOKRER E2ES X

DEMTHDIA Y any hRrXI

c .

( Mus musculus

MEETEIRYOE 1HMHLOH
HEETIIE 6 ML, &

4

Tkyo,PK R 2 8 B DB 1 AR EHEL, BIEROIDOFEEBE ST 2 R L& 7
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AR B~ B 00 BEJ -~ B 8 =

1

SEMF TRABAIMMERL, 10g Aithicisd.

6 B H AU K. H2MEMHETIZI
O B R B A 2 7 B D E 4 U 4GB
EoTWNB3HBbDB4ERBRBERT
QWMWK DA~TD QEMBERDS BERE R B
R, FERASBL4ERET #ALALTN S
2T W B.

28 HR2EL WITFhd»oOMAKT HALCEE

BN BEEE2E5RXA2EBLBIED ST,

B BB 6 6EDEIMABEEERL, 8L B 3 MK
ZHEoeH B2/ EEFRSIULBEREBETE 5 MK
HYVL, BOHRLLBLTOVLEILORIBHEERT S 5 .

BOHMA/L BU LA, DEREUBER IS
MBM.CL,e,HREUIBEBRRIEIHKLT (L&

HMRAIABIIUROHEABRBOEECLKREL EFXTRE2HMLO B4 0
BEHHRKOHBEFTTIO01HTHDIOILHULULT,A,D,BEERTIRIEZ 4 462,496

MHEOH N, Yh &b, HED® SRR

— %5 , Tokyo/PM R i3 B & T & ~N % G 7 »

< ,B1I1HMREL 1E,82HARAR 2T, E3HHKIZ16EOHERKSNR, & 4 14
CRBRUTNIBAHUERNITRLIEZDODATDH B .
BRERAREIRED S Tokyo/'PK R I D W T Hl Generation
Matters Fi F 2 F3
CHBIEMIT ST — X *BBIT 52%1 Minimal Primiparous
Age (Day-old) 134 62 57
AT, ZoXoBAAHEBHRIRRE]L - ..
Maximal Primiparous 370 208 301
KRTwR134 B, B2RTR6 28, Age (Day-old)
Maximal Parturient
3R TIETHTH ore. Tx, BAE |  Age Dayold) 576 555 (376)
Minimal Days Between]
B#HR3IBL1,BL2,BI3IMRTEZ< 20, Parturitions 20 19 19
9, 19 BHTHBZ &5, DM®DHEM |[Maxinal Days Between
Parturitions 253 817 (79)
BRI s EmMIBEBIREIND. 256K - - n
Maximal Parturient 13 (8) n
ERSEHBR S1ERTRS 7 6H, D Numbers S
39.8+419.0
#MRTIIES5 58TH orc. EHWEMN "“"3"‘"53‘?“.“"’" 36.3+16.5| 42.3%27.2| 26.6+ 7.1
arturitions 45.2%19.9
BEROSBEBLEEBLULBIECODONWT & B &,
1t TR 3 6. 3, T2HMLTIR 4 2. Table 1. Parturient records,
’ between August 1978 and May 1980 in the wild mouse,
BI3IMLRTR26. 6BTHD, 2 HE Mus musculus molossinus Tokyo,”PK.
o EBHHE EABEREL A TCITT EN
84. 18B®THY,2EBEHEL96.0BHH,E30E258. 3 G&8HT, S 2 itR
2%4183. 6.,250. 8,279. 488, B3H_LTRIIL1IO0O. 7,152 8.0,
18. 3 g@wTH>I.

COHDEK £ LMBCONTHEBEDOELEB/NS S, HERDKRIZ0.92 THD, RARBPTHS 3 BHTIZ4~5¢ T,

Uhedd, TOROEBOMMIBWE/3D, 1 5BHTIZI14~15g €ix

N, TNLIBOMMIZFIELTS 0BBMIE > THIREAEESIIN. EZﬁ&CﬁﬁﬁfKﬂi@Etba’%ﬁﬁﬁ’é%lcDT{)QB?‘W\.
¥, BEOKRBERIEDOLEBREVHEASSS5NS. COHMOBHCDONTIIRIEEATHEMI+45 TR RETH S M, LERL
KHDH, TOH/IERBOLEFLUTEHED, 880 BHEBATNS. ik, ALRKONTAHBE, 20TRTINSEETS
LOBHY, 4 8HMETICHTII26.9% (18/67), BTI215.1% (8. 53)DFEERERLAH, LSS 0:8@®mET

FETTBHDIRASHhIZN,

4 8 it £ TOFELD REI BT K

BiREETHD.

:5)

(= ® )

S5HOT, FWBOEMIIRBERBEHSN T, HOFE XSO

ARRYIATRANETHS C57BL/6 R, HOKIIIHERTIZ1g, 3ELTIR] 38, SEMTIZ17g THD, 158mT
3268 T, AROWMIZSILHESTL, §0EBTRIBIEL40g TRTIN5, THEHBU TR S 2% 1Y 372k X ITokyo /
PR RBODICARTHIO0HS. Hic, MHEICEmLERSE O30 ERIE s < » BERD HOAMEESTHHEARET

BTLRLDS, BALRBOTHEC EN5LNRD.
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Fischer F-344 i > v r DFRBHEBENRE

BRRF (ERBEAREHARFTERFEFK)

HISTOPATHOLOGICAL OBSERVATIONS OF AGED F-344 RATS

Masayoshi KANISAWA (Department of Pathology, Tokyo Metropolitan Institute of Gerontology)

EZHReFLE LTERBYEFA T2, 20BYOELDEELC LIIMBELOERBZ T -
BEOTE» LIBETILENH Y, S ECHBBENTROBENIELL 23, L L, REXMBREY
PERIBEIOLELDY, IRICABAENZ YR, 77 FTCLTHEBRICRITVIBRTSH
3, TO—HATELHARDO B TMHIBMF ERABELEALINT, BELLT, H5\ViES, A%
HRVRLTEACHASN TV 32, Th 6B OBBENSER 2R GE»P R BT LT
RIEARL & LA, '
AR, ROBERRCR?AER, H2VIEBFRCIBLLRSLLBEN T 3Fischer
F-344 57 r 0#BRcHON 3 MBELL BRAREEBORBIC > HBUBENICRE T oL 2
BMicTbhlz, Bo—Hic>&BR <3,

1l HRBXUHE

F-344/DuCrj SPF> > r DAl 6» A0 38, SHMHESL 152, RECRF-1 AN THE
L., 380A®» (1)29, (2)23, (3)17»AIELLBET—FICEHKRL, &%, 4
BEREEBZ 77 vERB, 7 71 7Y 2 ) ARFHCRE, —BERCO VL TEIBENCLRE
L, Bit, SIS AfTE CRAKXF Y —A XY A—HDY) 7 —AT, TOREIRIGE CITEAN
#%& (Clean Conventional ) CHREM#FEIN L, SREBHVEIZ (HP 2 ARFRIEAFZA
BoBME ). (1)82:9(12), ¢2210(14), (2)82:11(11), ¢213(15), (3)s=
14(15), ¢214(15)TH 3, ZEBRREEBOREICIT, EAHATHTFORETHANSENT
W3, HgRER EARNEGTOOALI DL,

2. BERROBE

1) 68, BEERK Table 15X0°2ic, EHBHVWOTHLAE, BREERES L CHEISERGERLE TR
Uk, hEMMICH DML CRBER ICA 3 MBS ) —BRAYMMBER € ObiEHT < MBS SK
Boonsd,

2) MHEWFE mBCEL O TARSNCEZAREFBD L0, B, L EASBRE S S
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L

ETAEBERETH O, FTEEZLW/DAEHE L BERERE (BCHE) |\ BAEMGH OB,
L N ARMAEREOSRE (HICEE ) rBoon, BT, REKERE, BowmannE, RAF
EEEBEOIRE, MEOKEL, ~¥ ¥y a0BE, RETESLEMR~OBEEN OWLEL, LT
B OBHERE, BROBMEELOCLRBABRESLORESBETEVECED SN,

3) BRELES Table 3cHRREBEHOHEEZRLIL, BhoLleydig MIRBOFEELRES
FOICHGBESHREBORENRKACRDONE L, BEPRTENEBEOREZ A/ L, NG
LRICHMT A L ENEREND, £/, FCRBESORERA, DO, BB E© /MY FHE
MEOBRRMBOSRED, HEBEEEIEDONZIZEL L, EHIEHBTCONERORE DTMERE
MRBEENI,

3. ¥ =

BLOUEROKMIZ LV, FTEFEBSTCOLROEIMRETILLLTEE 77 t CHET 3 », &
PEISLADBRLORLDODEREL TSP DEEBHRBBOFELZEALZINEIRLZ VDR, &
NRWERUEOHY TCOBREFVLELBbN S, T L CECHRICHT 3 HEOFMETHLErH 3

- Table 1. Body and Organ Weight and Organ-Body Weight Ratio in Male F344 Rats

7o

Age(month) 29 23 17

Organ weight Organ-B.W. Organ weight Organ-B.W. Organ weight Organ-B.W.

ratio xratio ratio

Body waight 392,75+29.40 443.84+23.10 456.62+30.45
Brain 2,10+40.09  0.53+0.04 2,1440.07  0.47+0.02 2.16+0.02  0.47+0.03
Heart 1.174+0.11  0.2910.03 1.0740.06  0,23+0.01 1,13+0.14  0.24+0.02
Liver 13,44+1.65  3.44+40.53 13.68+1.30 3.07+0.18 15.12f1.21 3.3040.15
Kidneys 2.7140.15 0.68+0.06 2.7140.22  0,60+0,05 2.67+0.15  0,5740.04
Spleen 2,1842.22 0.57+0.63 1.2740.21  0.28+0.05 0.83+0.07  0.17+0.01
Testes 6.92+2,17 1.76+0.60 6.35+1.02  1.42+0.25 4.024+0.62  0.88+0.18

Table 2. Body and Organ Weight and Organ-Body Weight Ratio in Female F344 Rats

Age(month) 29 23 17

Organ weight Organ-B.W. Organ weight Organ-B.W. Organ weight Organ-B.W.

ratio ratio ratio

Body weight 266.44+30.69 262.22+37.91 225.35+24.27
Brain i 1.88+0.05 0.7140.06 1.9140.03  0.74+0.11 1.9240.03  0.85+0.09
Heart 0.81+0.10  0,30+0.02 0.76+0.05  0,29+0.03 0.67+0.04  0.29+0.01
Liver 8.47+41.07  3,19+40,37 8.03+1,22  3.0740.35 6.9240.73  3.06+0.19
Kidneys 1.89+0.40 0.70+0.16 1.69+0.12  0,64+0.09 1.51+0.09 0.66+0.04
Spleen 0.78+0.25  0,2940.11 0.62+0.08 0.23+0.03 0.46+0.04 0.20+0.02
Ovaries 1.1040.26  0.41+0.11 1.15¢0.41  0.46+0.10 0.7740,06  0.33+0.03

Table 3. Incidence of Spntaneous Tumors Observed in Aged F344 Rats

Age No. of Hypophyseal Thyroid Mammary Adrenal Testicular Others ( Site of tumor)
(month) rats adenoma tumor tumor tumor Leydig cell
tumor
% Z 4 Z *
o M 12 350 4l33.3%) 10835 0 12(100%) 9" BaratbypeidscBrestate...
F 16 6(42.9)  3021.4)  3(21.4) 2(14.3) - 2 Subcutaneous
23 M 11 2(18.2) 3(27.3) -0 1( 9.1) 11(100) 2 Subcutaneous, Lipoma
F 15 6(40.0) 1¢ 6.7) 1( 6.7) 0 - 2  Uterus, Subcutaneous
17 M 15 1( 6.7) 3(20.0) 0 0 15(100) 0
F 15 2(13.3) Q 0 0 - 0

Number with * indicates number includes malignant tumor(s)
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Animal models of so—called adult diseases in rats circulatory

and nervous systems

Research Institute of Gerontology Nippon medical school

S Lasic

EBEEELDBE. Thd, WhOLEROE s, R, LELEMMELZ5L 25 Thb0 %
LD A n=Xal, MEC LT IRBOMT LD . BLENINEZThEEZ 5ZNTHS 50 Lo LBRAE,
BUCELOBRE . HAMORBHS b OFTHERE LTRATHE LRI DDo REEHLIUEL. MELL D
CHERTAREAENC LS, MR LI CBERTHLIATHD. #>T, ChHORE, WBEMFTHCL
B MECE VR > TREBLPTVREL VW SBAD S, EO A7 =Xk BER YT BT L S THECES
90 AMKOZAL, REOMTEITOICE, Dl bENRETHON, BB, ThED LT T, PRI
BERINLIEFEFLTRRINLGTEDOS (b, WDWIHEKRS - 2ORHKEERE AN TNLEDOTHS
90 Lol BEEREYFIRICIL, M~ OHI#HS Y . 2ARECRSBERINIBAKL W OTH @ . HNER
ARTITRTHEHL LM 4TLWE LR RREWEHR LAKBE T 1ICE . BRRERLAAT 286

t-Aé%K%%éh%%%th%éhxﬁo&m&&ﬁﬂ%OKiﬁtkotonlﬂbﬁdﬁ%di&‘t

LT, BEOMBICADL, EQBERSWEAORBETF L 2ERL . EBEOERKOAMMTLTE 9L LTWA.
KRGEWMOOL, LhbF 77 t i, EXRBEHRBOALT, £ - 20FRENRG (. RERBNHEST
55, Z EOFRH DD Ll . REMKNII(, FHACRE TS 280880 BER, Th HOHE
EFRMBL., 77 2P0, BAORBETAOEBRERATVWEOT, 4RO L, TLLTHER. K

WRERLIC, BHMOKTHE IBET Do LT, Thbn, ZLORFRE S5V, BHEOESIEDN .

SRIBEMERRTHLET, EOL ORBHRNEDINICONT, ShEOERS,
SEBETrO—K

TRE TR L TN 2HER, RERKEEFLOER IO, ROBY TH b

. BEBBRHFIRIC L 5 RESELIRAFEHE S » b

. REABC L 5 BERBO~ &, REERT 7

. MABMERHIC L AXEBRBOEHL . RPABIC L5 0 LIEUREOGHITER
B, TREA A EBEMIROS RO & . FIEI M

L eNF I/ NXIORTF (ARTF) OBRGBMIRE AIC X 5 H5eK HBIIREAZE B O R K

wH T O o >
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F . X&k{t8 o el
G. AT ORRTEHIRE A X 55 EEMHMO ER
H. LEWERBIRMEC X B EEREE

 §EBEFAOEREE

RAORIBICH T B BEROEAEOMEC LAEETBRLTWLIEERL, A 21 Avy 2LT, 57 V&R
HHREEHE L TVA L. BHRECEECRBYBERNFORELI 2 (Ao REZORRE., EHCI 2+ %
FAELTWAMREL, LELERRTILIATHY, GLABHTALEEN>2TEAD 90 Ll B-
T, ChEBUORERE . FALHLOERFREAVTREIT L LAL, KEAHNEET L LR, BHICE
BHKD o ZCTHER . FIKIDL SARENCOBICELNEER Lico TOKE, ThEMEPHOMIC,
BIOMBICE S RNKEBED, LY DI HEE L BEABRCH DT Eh Moo 32D S MERAS
DR ENBOBBYHNE , EER LIEREEE T L L8 LIRICEET 2882 BRI 50 22T, %
WHEEEE LR OB AL b BEHIBGICL 2BUEEOEMERERS 2 (B) o COKR, BELB.LIC,
MBEEELD S . URTEINEBHHEBEEZ SERXSHEIRS « Ch CBBOMERED . £her
rMELTERE DICERE DD 0, BPEFREHE Ve 22 TRIC, RIROHICHLES HET 252, BT
EHIC, RPHBROBE LFLOBBERELREI TCLENRTEL(C)o Lo b FhiE . ABE 5T 2V
. BBECKH Y 50240, BYRBEELRT T L2bh ok o —FEREIC, BREEBORBERLTE . B
REE(L, MBRERZ E. OBOTFREOMC, HICKRICEN L Th TS Raynaud . Burger Hiz £iCh
rohbo ChLBZETR, MEOMIC, HEOCHENRDL L FRINTAEBTHOE S o HBRE, T
B3 2R EIR . BICHT 2 BRIk %% & T . XEFROBRBEELR LTESEW (D). G5k .
BORBSOBRRMELRTICE . AHBIRL Y ERTFHEATLCEATIRThbo RERFOERTF & LT
FRTERO, BBIRL VEATHIECLY, RADEBAMKELDC AL (E)o TOBEMRTH LI
LYVFREOBELITIEIICL 950 2RI, BERECHRALZ CREHERLEMKIELT EICL Y,
MrOAHEEDO DV iko ThTRESEORB L L THIK LEEZ (I % & 1 5 BSKALES YO fERL i TTEE
T chid, REHIRL DOBRFEALDATETDS. ZOFEIC LD, spongiosenbEHK{IELD KL
MERT560EThi (Fo LA L. £EGICEEMETIBEXTICAHELEL 9% 0 TO—DICBEIC A
THANEORENDD L, ChFRAIKL > T, BROMFHREOREIC SHL 550 TN TR, MBICEDL
SERBEOFERBEL 7 P TRLIY 01 ZNETOLETA, HE028mDFY) F 2 — 72 EHMER, g
MIESIRBAICE b, BEE, BBOKRBERES (G. H) 28I T LN TE D,

. §EEROERETRETS LOER

NHLORBETF ML, EEEOMRELEDL OZTHREBL Tah 1 ME(bEiYr, WKOREFREE
ZE ESBCEVWRBORRETLE LT b EOML TR TD D o T HIC. KIGHERRE, KIgHREE
ERBC T HBAEORICEEC KRN b e b o REHER , BIGEUERCEOTBOER &\ SHGEDH
K, AEEdHbNEHCERTLIENIEAT. BOTEEEABELAL THD . HEREL RS & TOHLEA
BRIHRCERETH. TLT, SOKEZRFLOREAMbS L ABRIEZARICHB~LHnh 5, TEHbLE
HEHEARAEORFEL, MBI LU CRERBBEBIEZHE L TWAEENL L 9. —FMBEAE LIEBEFEE .
B, EERZ BCHBEELHT. TOME  BEEEERZ EVHDYWAMERARIERT, BEEED
BEY LD, BICEEELHBIEI LS. ZORFKTE, ZhoOBRIIRRICE » T TFEMAK] BHr8EE
RLTNnEENE LI ELTZOOOHEBBNTNINDWEmitotic AR THHZLEEZR 98,
K EEORR e #RETAHBITUL, mitotick DL, postmitoticZ 3DED 5V ABHRTH YL T
NBENEENNT FRTERZOARI 22 HRTHH0RMH T ZOIORBRTBZ LR, kAKBEKE
HENEBCHFETAROOFRBNEROBCLELCELENNT
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S5 v hOMBICE DT SBHK - SRAK EBKRTEH - TRAREROEIL

AMBR, JIDEE—EE (RRKSFEEREW L)

THE DEVELOPMENT OF POLYDIPSIA AND POLYURIA IN OLD RATS, AND ITS RELATION TO
THE HYPOTHALAMO-NEUROHYPOPHYSIAL SYSTEM

Yuta KOBAYASHI, Seiichiro KAWASHTMA (Zoological Institute, Faculty of Science,
University of Tokyo)

Sy hBITS, MBICELHTS5K ~-DRBRUOEILIZ. UBBLLENBRTRHONS EB|EETNTNS (Friednan et al: .
1967, Turkington and Everitt: 1976), 53\ SRAKMIIARE CIWMP T 3 DICH U TRIEIMINT S /0312 ZERT
HBEDT, RIKBHICODORBIBEMHITHMT B LRHBLTNS, THhIZHUT, REOMRETHBHU TN SWistar/ TR S
v FTRIAHRERR DT ANSEK - BRERTELEBBHEADN O L EZRBU. W ODDEREZIT> KRDT T ORRER
575

HERIZBWCSY PREFXFRIAOOET, 128588 - 12KMHEHORATC, K& Ty 28HRERXTHEB UK, 18,
FICIFWEMH C 0 Dk BRARLXURIHZ, 2 XRY vy —VEANTHELUKL, RAIZIEBIICURMAIRY v
S —PEANTHRELCHS, 1~4EHOMICERIIBIBHENIIN > i, £ TRIDEOUE D PHMEEEEEDKEEL
2o BRUKRABORATONT . BAFUBEFERIGE., ERAAVRBI0SARA—&—, TR I glucose-UVERICX> T
HELUC, HARBIVE> (ADH & UTlysine- vasopressini={&H1100g3 7c U 2, 50U TS Uic, MRBRTIIADHEBM U
BB UIC..

17- 98BD S v b5~ TABOLO LT 5 (RERTRBEHhE

heBEBH LX) | KE100gH7c 0 DRKENZ 1, 765, RIS 3, 565 Tim F#1 BES v o) dKKE,. BRi. RE.,
LTnic (1) , BEROBEEHN, RLDSY PBCBNTR ., K F RES D736 X CHRIR 100gH 72D OF SR
RBEDODHTRPS N TNS 2N R D, \Ehalie fkkiite OriciaHEBIES
BRYBHDEERXSNDIH, ERARIBTHBOEBHIC B > e, KKBH 7T “
LORAENZ., 7- 98HBTIZ31+2% (0=6) . 17- 1958 TI265+-2% (n Young (5-7H) Aged (17-19M)
=6) 'CED\ @K@ﬁ%&—-ﬁ(bfcﬁﬁ]’&ﬁ?ftﬁ?m<a ﬁ‘b‘a&bﬂ u.::{/::;:u 12.550.6  (6) 20.740.9  (6)
FThok, Pood (g/day) 8.740.4 (6) 6.040.3 (6)
mEic e b7 SMKBOELZEITRU, 18HHC D OKKBOEY Urine (ml/day) 3.840.2 (6)  13.5:0.7 (6) ¢
i3, I & DT> THIOL TN, EEH100gdH 20 DR THIR . .
Na*  (m=q/1) 131.2420.4 (N 29.143.3  (6)
THE. 18B8TIX23,2140,8n BB ETRRL . LIBEIKRL TS5- 11898 & sz . 306.3:21.1 - ”_0:5'5 © =
T 1B THol, 2T AMIAABLIE, FUIMMLU, 16- 18AHK ca* taze/l) 1.420.1 - 0_5;0.1 .
Ti32mlEZBR 7, gt (m2q/1) 33.8+7.6 (1) 15.0+1.6 (6) <
BRERTEHBS v b2 NRBOFH®S v b & ofRkTto BREDERL o1 meq/1) 175.249.6  (6) 38.544.0  (6)
k@b‘z’eﬁég- %g_-j w babﬂﬂ&tuaﬁukﬁttﬁ'ﬁtx( . BEwomms Glucose (mg) 18.240.6 (3) 5.841.7 (6)
3. RKTHIAAEE - BHE LI, ERS v rOEBBENFEEKH o t, & Kidnoy
_ \oay250g5%) 908429  (5) 1168434 (S)
5 v T3, RO 128 ORI ( SBEES KURBEIOLE
DIMMT SEHEESATNI L LOH DS T ) LRKMDI2IHBTHY |
HEHBS v TR THoic, Lo T, EBS v M X SEMEMHKK S + BRI A N

Hk o —E O kAR e I T3 < | BB OKKERINCD H B v IR EEEERT .
SEEALHND, :
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© RAOAFIBEINTHhD. SKERTEBRS v TR, BHBS v bT 1/ 10098 W o
B, BRTED o (#1) o UHU, 1HHLDOBA > OBkt 30 b

< BERDBE., PEOHBEIBHONIIM o/, FT RIFCONTY, % / {
BSy hTREBT v MTHNTEUBEMEL « 155720 OB it

. TREBBEDHOSNIIh ok, MEDT &3, TOBHK + ERESBBREOR
HRAETHDONIKADERRDETC LS CEERBLUTNS & Bbh

. Bo TOREEULTIZ, BHIC K15 BRIBIBOET &, AHDIBDIE
THEXSNB.

. BRERTEBZS v FTR. BRBEERELY., DRALBEOBIELE
FTUTHD, KB100gH D OREBYMLUTWIC( B ) , GRAEROL It

L BERSE, BIMMOBEEBSKAR SN, BATTRILS FEERD 2 4 6 5 1o 12 18 16 18
LDEL BV | HIEO AL IFHEBEU ETUCL OBSHRBELT Age in Months

. Wi, FRERIEOSBHBELBEBHON, BAERBMML, g8 E1 MBI & &5 S RKBOEIL
FROFFVURED x 51T THIC, MEDT &3, BRICHNT LS EBU AR 10085 72 D DA, SR EEE
DHEIFUTB O, BHK « BRO—EF 73> T SABBEERBL TH 525, Y. WIS, b v 3 N ORI Bk
—5TR, BREMICERE&E256Nh3BAME, HRE, BATLEHTE 2RT,

. LTn307T, BRCEOBREORENH SO ONTRASRDFET S,

RICADBFRE UL C 5, BRERTEBS Y b, BBS v bEbICHE m!/160gBW
BRKKBOETERUL (@3 o BRERLTOIES v bOKKRISEE® 4
Sy rOURIWETETTSC &S, EBT v FOFRIZADHC+HCRE
BT3B TENTEEHK - FROBEE & LT TREFRERD S O ADHIHED
ET2EMUSINIRSIN, X6, BB v FTR, KRRV
HEDUAILIZEEULEH.. BB v hTREFBENSMABES e,
COBHIAETH S, 5 v FTR—BIICEIIC & b5 > T, TRIEHE
BOTE Y REBEWEONSD, NAADHORSSBASNTID, K - B
RERBOZICILE BISSEBLITIZ ADHOZALMBIS T BT & WRMEh
TV 35 ( Turkington and Everitt 1976 ) ., RLDHERIZ TS DHIRE

T —RUTNG, £CT, B - SRS E TERAMBERE XD LMok
BOmEe OBREERTEORIBBEBH DL EX6NS,

T AW DBRAIVEY QT EBRTH SR EHMEEISBITHNT
. RIVEYOEESXUSBC T EF LY VRBELTNSENDIT
nd, &, PEFIIYIIRSFL—A( AChE ) DiEHEEE®H L 215H
D Sprague- DawleyR&ES v hTHIR U, BERERILEMTCREL TR

S ERTNUFRINGEESIC X o THELE T 5, HR LB SRAEIE | _Light
BATI20,2064+0,010 (n=4) . FWTI0,186+0,007 (n=4) THF (p< 600 1200 1600
0,05 : MG2EELRE) ICACKESEDETHEHE NI, 51T, B S Clock Time
DEIIT 1813 BENEDRAEEMBOEE L HSUT, BETh TN M2 S v Tl SHRKEOHRZED

« 1000 DN DNTREEDAEE2HAND S, BEBS v FOMEBOEER BASB : 06 ¢ 10~18: 10, FSHH = 18: 10~06: 10
A/ (p<0,01 : FRE) KHHEHOBRMNHoIc, THT &X, Mz e 1788 (64K . : SHE (7TME(K)

- DEEQESDOEN, BHBS v MBI BEISIILHNTEIDAINT &
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< BROBBEIHELTNSEEISGNS,
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#5 v F T 5 choline acetyltransferase OWIEFIC DO N T

N B & ¥ ®B R E #&
(RRBEACCHRIBEERDES)

EFFECT OF AGEING ON THE AXOPLASMIC TRANSPORT OF CHOLINE
ACETYLTRANSFERASE ACTIVITY IN RAT SCIATIC NERVES

Yoko UCHIDA, Masanori TOMONAGA (Department of Clinical

Pathology, Tokyo Metropolitan Institute of Gerontology)

Zilee e dit, bfﬂ%ﬁf&ﬂﬁ&&(}'ﬁﬁ, FEAEREBONY), WEXEZ FORBENTLERDA .

BT LEBEONTNE, TNLOELKH THERORENEL b, 43 TO & T 5, acetylcholinesterase
BUMEAREREA (=2-07 454> BAE, BIEEA, 7277 REA) OBMERRORIHBBREINT
W %25, acetylcholine (Ach) D& B TS 5 choline acetyltransferase (CAT) OMIEHICONWTE TEBTS
-

FCTES(24 2R84 )5y LBEHBOCATOMERZAEL, COLEOFUREFT L AT LA, RU
LENMERARERROOMM M & HBRE L ko

(HE) 1) CATOBMEHR: v+ 22 -FO#Ty + (31AE, 618, 24484) 2R, 2v7%—
CRBTCERLBAEONARELERNRLONBMENERAR L. SERE2 iBRITHBEALLTHRET &
bHL, HRABFHL 5mE S5 mONF Y L, Fonnum (1975) O FEICTE - T CAT HFE#E £ BE L 7o

2) 4EHENREREDOER: 2+ F RBEIEHEE, 01M KCl, 0.1mM GTP, 1M sucrose £S5t 67mM ) >
B> bV Y LB (PH 68)THhEYF 4 XL, BLtk L% Borisy (1972) O HFETHIE Lo /2 SDS — # Y
T2V A7 FELBIKDE Laemnli (1970) O FEWCHW L, 5~ 15% linear gradient KY T72Y AT 3 F
FrgRn, 77-X b7 ) - Y- FOF TREEHET v b2 M) -, BEF L%

(&%) 1) CATOBER

BEERLECLTWANWLBMETO CAT 1L, SmAhfdArb, 35H4ST 51331078 (p moles Achin),
6 " A4 T 67791451 (p moles Ach/min), 2 4 H A4 T 10361317 (p moles Ach/min) &G & & dICMmML T
e, BEDAVOBHCEL Aok TAKRK2 AFHTO CAT FEHOERAHXBFNO 5 Rl 4 (TR
BLTWw k. CATEEO1 00 % BHEINSLbOLRELTCAT FHOMERCHREHHATH L, MHBE3 S

r

A4$T56110.67 @Aay), 6 » A4 T 26010.58 @day), 2 4 # AH T 2474070 (WUay) THH, 6 P AFTE

3HTASCHLAEBCRITH, 24 7RSSR 6 HBEEENR Aok TAMIMKE IFOMMIKEIRD 6N
&ﬂ‘OfCo
BHCETAHCATERIE, 6 VASE24 P ASOMRERBD b %D - Ko
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2) LBHENOBHRERS

IneFrREEEHRE, 6 P AST3964%1.78 (cpm/ug of protein), 24 H AL T 2776+1.60 ( cpm xg of
protein}t Wb Lo TASIS —KY T2 Y)YATI VA LBREADHTORIEERS (HF4: 55000), 6 » A
£T933%, 24 HAALTIISE Thofkett, =a—07 4454~ bPEAB(SFH: 200000 160000, 68000)
16 7A4T1339% 24 #ASTIL693% LEHXHA Lo HoT=a—74 542  BHLEINERAD
W, 152556083 ~EHD L&
(ZH) a3V ft=a2-o ONRERWHATDIAchTEL LTHRKRTEMNIN, tOAHBETS S
CATEHEMBRBERNTOCbh, MERCL HVAKRBICELIN S, COLD, CATOMERTERNHCEZEE TS
Bo LBLBMERNCHSTHIFERRKLBBHAINCEL LT, T TCRMERNCHEET HCATEK®RDO 1 0 0 % 25, [@—
RETHEZEINDILOL L THELHEL o

BADRBRTHE, 24 7ASETH, EMCHFACATOMEROEALIEARBRDL 61, T/, THECEHIT S CAT
BEEVAABALLTWEDofke LHELZHL, LAHRNOBRKREARCE, areFr EAERHORD, &
U=22-8745;7 BEHOEBLIBIZEOERXEBOON, BHFEALXEOHEOMP BT AN 5,CAT
OMEMAENMC L > TENLEZNVDOD, AchE PRERXFHAOHE L VBN TRILTIOHKOVWTE, B
BHTHFETD 50
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RAEKRF  RaBF  REmpESAED

Experimental cerebral infarction

—— Brain-swelling and its suppresion—

Takashi YOSHIMOTO, Satoru TANAKA, Hirobumi SEKI and Jiro SUZUKI

(Division of Neurosurgery, Institute of Brain Diseases, Tohoku University School of Medicine)

A

B&Y: 55, BmEAEECHL, AROCOTERALZTy, EEE~OOR ¥ HES ¥ 51EESH
EHBIR IR TR, ZHEL, TIA 2 RIND OFEFIcHR LTt A% TH 5 A, completed stroke it
LT, BEAERRN L, 6K, MEESUHMCKTAEEORTE, BRERYELIEDIDL -
HY, REBRTHLOBELHD, ThOOBIOERLE LT, BUMNMEER~OMTERECH
e 5 BERRC, HIHEESORELBTOR TIN5, ThALORBEBLBEHEL, BLALE
HIhTiev, FBRTR, RREY, ROMERMEOENT, BBk » IR L RERC L, BE
TERELLTHVWOATVS, =v =t —ARIU/Y ve — A%, mMEEHSTENCESE L, MMEE -
DR MH TR B Hic o>\ TRE Loy )

REBFE: REEOER=FLELT, RAVHMACHARLE, ANERLHEASAELFELT LAY
Ruwic, Zoe7ri, ROBERLED, —RFiANKENR A, 3, AR A, BEEBRS DT, K
SRBHAR, BARBIRGE L BBIIR I 3 L ORI/ BMBIAR D 5 # T M+ 5 2 Lok » TPERL L 7o, 23,
RALEEWIERF & U, 2 BRI X 0° 6 BER D MBEEMT 2 77 e\ ~, EEMich s X OSENT RS 3 BRRic 7o b, ’
FRML VEREOERLOBEYBE LI, KR, BENLLT, ENMBEBELY, ~v=t—n, 7
Ve — ARHENCEE L, 2B, 48R0 L 06 RERIDEMT A T, ALERNIEE & R TR
Brek 3Rt h IMER BB A Tic o Tte EhIZ, £ 30 581 Evans’ blue % E# IR0 S -
L, Evans’ blue i cR X h 5 B EBAF o BB o T bR L 72,

RERER: © 2ERMEMB T, ~v = —ABIVZ Y vr — 1053, BEEORBYIELE -
o LoL, 4B 06 RREMBE T, ~v =t —LOBREC I > THNERORBE LY I LE L
prolz, @ Evans’ blue DK DT, 2 BEREMBE T, ~v = b — A B E5EHT, BOUBRL N, ~
RWHEBHTH 1, —7F, CBREME TR, ~v =1t -1 BE56, BAUBHLLBHIZHATH -1, .
Teds, BfERR DRREE & Evans’ blue D2, » 2 BEABBGELRL T s, 7V v e — LB EHT,
BUEREE 2B T B1c b 2vivb b, Evans’ blue (B iR & Zob e BIASEAE L e, ’
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B OE BEOP (MRS BENERATAR SARRBEHRE) -

ON THE NATURE OF AGE-RELATED CHANGES OF POSTERIOR TRACT FIBRES. A MODEL OF AGEING NEURONS.

Kohshiro FUJISAWA (Department of Neuropathology, Tokyo Metropolitan Institute for Neurosci-
ences)

Nerve fibres in the posterior tract of spinal cord (axons of spinal ganglion neurons)
undergo degeneration and loss as the individual (both human and other mammals) grow older.
This fact has not been so well-documented as it is well-known. The precise nature of this -
'involutive' process is yet to be determined and its understanding will contribute substant-
ially to the knowledge of ageing of neurons in general. We used Wistar-Imamichi rats for
experimental material, which were reared from weaning to various days of age upto over 800
days. Animals were fixed by perfusion through ascending aorta, embedded in Epon, and stud-
ied both lightmicroscopically (semithin sections) and electronmicroscopically. Spinal cords
were dissected and studied systematically in various levels together with posterior roots.
The following were the cardinal results.

(1) Morphologically two distinct changes are distinguished: one is involutive degener- -
ation of myelinated axons and the other axonal dystrophy. They affect different axons sep-
arately within the same fibre tract (the gracile and the cuneate tracts). -

(2) Involutive degeneration starts early in the life of the animals, even as early as
"before 100 days of age when animals are still developing into full maturity. Its incidence -
increases linearly with the age of the animals. The incidence and severity are always and
significantly higher in the gracile than in the cuneate tract. Difference in incidence and -
severity between cervical (distal) and lumbosacral (proximal) is always insignificant, al-
though it is always more manifest in the former. This seems to mean that the involutive ~
degenerative process of posterior tract axons does not take place in the form of so-called
dying-back type; rather that axons get atrophic all through their full length at the same

L

time within the posterior tract.

(3) To look into the matter more deeply, some quantitative studies were done on the
degeneration of the gracile tract fibres at the level of upper cervical cord, and the fol-
lowing were found: a Absolute number of nerve fibres progressively decreases, especially
precipitously after 700 days of age. b Preceding this loss of fibres, mean diametre of
myelinated axons begins to show a decline after 500 days of age, in the dorsal part of the
tract. ¢ Apparently in connection with these a and b, the cross sectional area of the gr- .
acile tract becomes smaller than the mean value after 600 days of age. d That the decline
in mean diametre of axons was observed only in the dorsal third of the tract seems to sug- -

-
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gest that axonal atrophy involves predominantly nerve fibres originating from spinal gang-
lions of lumbosacral spinal cord. e This atrophy is not a general phenomenon over all of
the axons, but only a portion of axons are involved in the process at one time or other.
Those involved axons are thought to grow progressively thinner in diametre until they re-
ach a critical stage in which they can not continue to survive any more and they can do
nothing but disintegrate. Age-related atrophy and disintegration of axons is, therefore,
a selective process among nerve fibres of the posterior tract, and there remain a great
number of nerve fibres even in old age which are quite free from any morphologic abnormal-
ity.

(4) As described above, degeneration of nerve fibres in ageing posterior tract is pr-
imarily axonal; myelin sheath remains long after disruption of axons., However, outside
the spinal cord, i.e. in the posterior roots, nerve fibres show another kind of change;
this time it is unequivocally a myelin sheath'change, i.e. hydropic swelling of myelin she-
ath with relative preservation of inside axons. The causal relationship between the change
in the posterior tract and that in the spinal roots cannot be hastily determined at pres-
ent.

(5) Concerning axonal dystrophy in the posterior tract nuclei, we have reported sev-
eral times before. It is a change involving terminal portion of some of the posterior tr-
act fibres. We report here that axonal dystrophy is not limited to the terminal axons,
but that it tends to progress retrogradely and proximally and to affect axons within the
posterior tract. Axonal dystrophy of the posterior tract fibres become more manifest as
the animals get older in the upper cervical cord but less manifest in lower levels of sp-
inal cord, so that it may be called as a dystrophying-back process. Axonal dystrophy has
another characteristic feature; i.e. selective vulnerability among spinal ganglion neurons.
Axonal dystrophy is always definitely more intense in the gracile than in the cuneate nucl-
ei in ageing brains; not only so, it is always severer in the posterior horn of lumbosacral
spinal cord than in the cuneate nucleus to say nothing of the posterior horn of cervical
cord. Axonal dystrophy in the posterior horn is most probably the pathology of terminal
part of collateral spinal ganglion axons, and the collaterals of lumbosacral spinal gang-
lion axons are definitely shorter than the ascending axons of cervical ganglion neurons
which terminate in the cuneate nucleus. Therefore, the preference of axonal dystrophy in
the lumbosacral posterior horn as compared with that in the cuneate nucleus cannot be ex-
plained by the length of affected axons (the longer, the more vulnerable), but the prefer-
ence can be more easily explained by the selective vulnerability of the lumbosacral spinal
ganglion neurons as compared with the cervical.

(6) It can be hardly supposed that the parallel discrepancy in the involvement of ax-
ons between the gracile and the cuneate systems observed not only in the involutive degen-
erative process but also in the axonal dystrophic process is coincidental. One group of
neurons show definitely stronger inclination not only towards simple atrophy but also to-
wards active dystrophy, than the other functionally and phylogenetically very similar gr-
oup of neurons. This conflicting duaiity of pathology as well as differential vulnerabil-
ity as seen in spinal ganglion neurons in ageing animals is one of the most intriguing ne-
urocytological problems of ageing.

(7) These findings and conclusions will be presented with supporting evidences in fig-
ures and tables in the coming meeting. Findings of spinal roots and spinal ganglion neur-
on somata will be reported separately in the future,

-33-~



12

WA EBE 5 (CT Ik SR CRIE DAL

WIR M, BYIER, WHBRS, 13 K, SEEE, WHZLH, BRAEH. (R KEHEWE A T
TR - KRS REZHEFA) - EL4KE— 8 (K4 KiFH)

Arteriosclrosis and Brain Atrophy during Aging — Quantitative Study with CT.

Jun HATAZAWA, Masatoshi ITOH, Kenji YAMADA, Satoshi ENDOH,
Taiju MATSUZAWA. (Department of Radiology and Nuclear Medici
Tuberculosis and Cancer, Tohoku University.)

Seiro YOSHIOKA, Harutsugu YAMAURA
ne, The Research Institute for
Yuichiro SASAkI (Sasaki Hospital)

(B8) NMBCHES-THESIEFTTES &, BoLls (J-Gerontol ,HI@ &) | B iE S
(m&m&u:ummm)m&otmmxézﬁmm%mmsnrmégm?ﬁuwim
BEHEZ > THHNARELE LT, REBBET T O EHWEDAREATNG . & i
MESCILDHDI ., DRFLEHEMOEIEB/NLOTHEET 5,

(H&)  1977EBA D 6.\ 1980858 0 I WACTREE B . CT.LESHE 0% D o & 1 5l 84
BlCDONT, MERMEHR (MEK-HERRAEHMX100 2RO, COSHBEEERICE S
DREMCOHEEZFTSY . BEBPREXBESBECL6N SB196E . @ILEDF S 0
E<RONBEY o LBHAOHEMBEHERD TRHA Uit A ACTIR0hio Nucleartt f
DeltaS0FS® , HRE X X 5 & CanonfE M MERIE 5 X S CR-A5NMT H 3 . _

(BR) DRELOEVEODDDSTHWELULAARMIBIKIZ . 0F 2 °EH08.720.5, 0F 8
T98.91 0.4, 40F B T98.1L 0.8, 5071"8‘(‘96.811.0\6071'1‘:’:‘?96.111.3\ 704 & T93.6
122TH ok, EFERTLLARELOETMORBR-SVUTNBEEMECH S O XEMHIT &
LTHRT S, MRBLH CREFREBUCARBRBEZ0.3L1.36< . MRFEIEOE N
&tmﬁﬁmumdtnamotcm%owumﬁagmmrﬁmﬁmatment,

(BK) LEORERDS, WRECOHIBWTR ., BB IONT, SEREFUMEDSY
ﬁmﬂﬁbtm%:amﬁﬁfaéoﬁﬁTNéw\ﬁﬁ@mﬂtmm?&\w?ﬁrﬂwm
EBOFLNHABH B NBH 5. DRELBBOEBEC R o2 D ULHEEL O & MG
DTHB. KK, BRIFTOBHT., BREESZFLV L OO DDET, MEZNLE6 N
BREALHD, REFCHREFELBEDPBSTLL —THCRBREUIIBVEERLTN S,
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STUDIES ON THE MECHANISM OF ADAPTATION IN RESTRICTED FEEDING CONDITION.
(I) ORGAN WEIGHT, BIOCHEMICAL CONSTITUENTS OF BLOOD AND PROSTAGLANDIN
SYNTHESIZING SYSTEM.

Minoru OKUGI, Kazunao KURAMOTO (Animals Laboratory, Tokyo Metropolitan Institute of Gerontology).
Hiroski OKABE(Division of Clinical Biochemistry Tokyo Metropolitan Geriatric Hospital,). Ikuo
MORITA, Sei-itsu MUROTA( Department of Pharmacology, Tokyo Metropolitan Institute of Gerontology)

McCay, Berg, Ross D5 » F CA&HBIBRLTIBSGERLTRED, TOBHhLTHL, BEHBE. L

HWERFROWE, ZHRISEDYE, £ATHORBRIBEFALTV S5, TOBBKONW

TRASHCINTnEV, bhbhid, vV ALOWTABHBLARKE, BorCEhRR

IV EBRMARNCLEBBE LA, LOL BAROMHSENU L BRE L2TAERHERDOY
Rz ldbhroks, HHROVWKOBLVWER T 2, BhRLEASASOLEFER
tHDL, ERERFLOIDILEE DO TRKRVWME TS S, 2T, ABEHBICIHERL
RRUSAEROBRWLWUT 28MT, 4EE, ABHROOAMRBORRCRIETESR,
ORBBECELFVNERCEL RS, OFKPTLPCARBHOLADEBEROWTH
'\'fCo

H#Ed, BBRE~<Y =, C5TBL/6, #, SHTHANAN (EASHH20%) £ 1.5
~358/B#RE, TOMOERHENEORELARTD B,

1) REERCERETABHNROES
EMHMBROMBMECRE LTIRBER LB, TORE, OSRBERILHEHBRR A
LTBRDT D2, OBIETHDLEBMBECLIRAED, Seminal Vesicle 2iRd K2 ¢, D
WTLiver,.Spleen, Kidney, Heart T#® %2, Brain BRU Testis & 3¢, afEHBK

IS BOBVYESEDONA, OIh e hGkHEMETIS L, AHGHBKEBINAN Liver
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YAREGHBLOBREBRTHIIOTDAHAILERRLTIVE, ZOZELERDOVWTRERE
HMBECHBENZEIOORNABEETDHLELD, T CONORM T A oke (B,
AX)

2) EEBBRIA~y 2 MBELENRIOED
ERBRTHROLEOTARL, BBELCFNURIERE LA, TORE, MTPREBZABRK
IR ARBRBOOR LD o tt, BEAETH, REEARDICH > Tglobulin ICH
LAlbumin %L, REZE DO Albumin & @1 —globulin OMRBOLI S BEHARD L.
2thé LTglobulin OBI2BOOAE, 7)) YhABEWLRKE TS RME, 2.5~3.0
§ (52~55mg/de) CEMERLAHM, 359 LE209UTCRATRBOMMEBD
o =%, BMERTHR, 7o) —-BWEXHDTGH30~259 (3 2~3 6md de TG) TEL,
EEB L BABROZFIAF— 5 20BN TWHR I ENATREIN, Cholesterol AT O
BREKXCOPREIETL, VFEATRAFERICKFALT, — ) #FH (HDL) 0 p— Y &
8 (Pre p— ) #EBASEL LDLHVLDL-) KX FTHHEIRMML Tk, 2hid, £} OFE
BHEE—H LAWY, ABRLCI->-THRATOEARBO s rapnihTwnwd ttre L
TwaretBbhsd, (BHH)

3) FBRCHFAHTar2 75 F 4 vERBEECR T 2288 BokE
MEOREHEXAKRKE& (19 7B8LE)KEFENT, 7 PFRFTHPCABRELRE, MEKHEN
BPTHZLEBE LAk, SACABMHBLAY RORBERYR M, FEHTHPGCAKE
BERIRBRLTWE0EI WD LA, ERERI, 2R3 9RERTIER, 1.5
EUad 1ib BICHBLTIPCARBELZARICEWILEALIL LA 2k, ZOZ LR, #
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Spontaneously Hypertensive Rat (SHR) 3D ig {4 Y25

FEXE, REBY, RRAG.
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Aging and abnormal lipid metabolism jin SHR.

Hisao ITOH, Shumpei TAKEDA, Taiju MATSUZAWA. (Department of Radiology and Nuclear Medicine-~

The Research Institute for Tuberculosis and Cancer,Tohoku University,Sendai)
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LIPID PEROXIDES AND AGING

Teruo MIYAZAWA, Takashi KANEDA
(Tohoku University, Faculty of Agriculture, Department of Food Chemistry)

EREROEBMEAGBECLNMARLBRTLI—REL LT, LN TOBRIMEOERHSEH
INTHNE, R4AGEHAEBRIBRILTIBCRTIERBALERE (Cheniluninescence ) Z
—RABFHEFRCL HRIE LT, ROBRIELHUET 2 HErER L. FEERLWPLELRERD
BESLVERNBBHLABICL Y 5y F FEROBILETLHILABORBILNOET LRRRO AT R
HLfc. b Fig. 1CRTLIC, 59 tOMEC L > TIRAEBOMKT2BBOdDLTLE
Riilk,. CThLOMRE, LARARRFLCHEABRLB( RIS ITLEETT L LK, &
RENLBB~ORBBRCECOMEL R TR LA, bERIC, EEHABRILMNTSL 37 20—
AR ABRBLOET L5 v b CRET S LEREXBEONHNARD b, EERAROBEICL b
P72 —2OHBRILYELZERZE LA, In vitro DEBREIKPHTZALOEBRBE T, —HEHR
£ (10,)) 027z Fe—Tdhbtazza—nbf-puFrTHEXInk,. ILWCEGERAHEL
HohKT o, Fhevi—| - REARIDEF A KRTORKERN2 2 BHERE % (Fig. 2),
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Fig. 1. Change of Tissue Chemiluminescence Intensity with The Degree
of Aging. 10ml of 5% tissue homogenates from 2 months and 11 months
old rat ( n=5-8 ) were applied to Chemiluminescence Analyzer 0X-1

equipped Hamamatsu R-374 Photomultiplier ( spectral response range
: 185-850nm ). O, @ EEMlAUME
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Fig. 2, Chemiluminescence of Rat Liver Homogenate / Autoxidized Linseed
011 Model System ( Left ) and The Chemiluminescence Spectrum ( Right ).
5ml of 20%Z liver homogenate contained 1% Na-cholate was incubated at
+37°C and added with 0.1ml of autoxidized linseed oil ( POV 1000 ) at 30min,
* Express the electron upper state and vibrational transition of 102 to
ground state3£3-E3.
%Oﬁ%-It%%K#ﬁ—EE&it—%ﬁEﬂMﬂwfémEK”%@Zﬁ?%ﬁ(”y“%*
PEg +hy, Y+ 1E P04 ) RIBKBRT AT Lbhok. R, REFrLrRORKRE
v nrBEHRTSHA diphenyl-phenylene diamine % t-butylphenol, OH-Scavenger Td5
mannitol L L WY XTI NAZ LD, 10, DMICKES Y Hr d&EEBRACHET L EE£2 bk,
ek, EURBILCHRAITELEBRBE L TR —"—FF Y FT =2 BHObRATNAES, LUEORKDS
T2L, ELC—BFBEATINA—BERABRERP L Vo v S o A &6 EERIERIGKEEZ &%
BLTwaEEELLNAE, BUEBRRLABREAFIUCELLOHBMECODWTEET A,
& £ X M
BiR, €85 : JEHEECFEHE, 21 366 (1979), @ . 22 (1980).
BR, €HL: 23>, 53 299 (1979).
BiR, €06 : MILEBERTFHREL, 18 70 (1979).

miyazawa, Kaneda: J, Am. 0il Chemists' Soc., 57 A128 (1980).
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CLINICAL APPLICATION OF ULTRAFINE CHEMILUMINESCENCE

Binkoh YODA, Toru HIRATA, Ken SERIZAWA, Kenichi YAMADA, Hiroyoshi ONODERA, Hiraku SUGAWA-
RA, Yoshio GOTO (Iird Dept. of Med., Tohoku Univ. School of Med.) Teruo MIYAZAWA,
Takashi KANEDA (Dept of Foodchemistry, Facult. of Agricul., Tohoku Univ.)
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SFA, RIEKBEHFRFOBBKLOI0WoBHBRAEMELEDHBLAOTHET 2RESMR -

ahic, COEBIRIVEGREBERACTHERBOBRILRES XL - TRETIERRESE, 208 FR
BOBBICBUTETI2BHBLLEREHAKT I Eicky, AERTEZLIS5CL -7, ChETH—&
FEEPR - 7= +9 4 FRLCOBHBFERIBMPHERCS Y I MBEERAFLLTCEEBAEDT
o, TOEENUEIRET, bIrCABEENTBAESEREIVAEIhEBLEL S ML S
NTWRIZBEL. M3 ICHABREBERORNETRIEZR LoRMBME,MBIIE B SNZBEAMMNS -
oo SEIAV-BRBANTEBERIEERBCOREELRET I ENAEET, OEEAVERETRS
M, miF, FMHKIE AORSIEOVWThIEEOTLBUBRELEBH TS, 22T, ChETicHE
RELBIA2MPOEHBREORELLOAAVCTEBRBRELLCAELELEC S, B, BRK, &I
MECRELVBONMBTHBROZhERRTEMERTCENBDOh, BRETIE, #BITL

LLOTHBMBRAVEEOBEORMHEZRTHXAD O, BB CREIS T VBEDSIT, T

EERBOBMTCRABNETUAB COLEOENRTLLOOND > . BRRETCRL2EOEY L L THIE
DOREETRLY, ERHIGEWVEEARTRE D -7, BRFOEEE, 2 o —-10BE, 30 -
BREHEOCHELLLEAAROMITR ST LO—FOBBRRBDOAL L -1-, BIEMERETIRIZLA
COBRETBHUBREANBMERL, BRICLIVMBEHBENESFH LTV LEZONIBETHBUB
REREKRLELTHMBELRT bORBED SN,
ChOoDKRBIRI2HEFONEMRSE, MREEL FOMBRENXE SN, Z0PD N S>DREEIS -
MEBBRLETEEEOMBEICENTHREKA2D PN TO Y, SOMEBEBREOGHEELTESZ B
ENTERTLER, SBRBEREAEEI A LBV T—BIICEZCLEERS, L Lo, HERE
KB 2BHUBRECHERI T X E-72ELDTHY, HB/OHKE, RHEORW, MEHELESEBRH
TRhEBoRERBL2HD, BALBRUTITELVEELTV S, )
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Changes of chemical compositions of the aorta by atherosclerosis

Tokutaro Sato (The Second Department of Internal Medicine, School of
Medicine, Tohoku University)

B : BiiRELiC X 2 BIREDLEHROTLERF T Lick D, BRBILOKRLBYIUIFRERET S L -
2L LTEHRELED I,
Jitk  19BOTHRBI ORI ABIERD 5P « PiEE LD, BREHEL, sookarniiz - (1:1) BE
BTk » TRIEE M L7, il =2 v 27 o -, pHIERS, Y ~HaE, BEIEHE, SREHRENEL .
HMHEBREOBIKEYIC DT FexyFo )y, FREY Y, ANy y 22FBIE LI,

BB IOFELHIKEBEMR — 60FKHL60FULOBROMIRFEMOBEREBECEVWTHOAITEETH -7,
BkEDaLRFo—rBikUe Fody o) VEROELBREVWTEMTH -7
OHRFRE L HRERESROMBE — plaque PREBOFMITL » THIRELOBEZHE L BRIC, BHIRE
ftBERFEEHEESREBHML, 2v 7o —n, DElE, ) EH, WBEHR, BHEEHEET S OREER -
ML T, UL, BleHICHT2E8EESROFEGTR, 2 v 27 o —ABIREMRE L SICHENT 50
8 LT 03 X TOREE RS 3 LT,

BATERY ) OBRELRERLHRE(COHFHEL LTEHHASREOHMERANL LS, SIFHTREOHN

RIEDQHMERL, LAL, BEAIKHTI2EEHEIRONAFLOBTR I VR T o — A OWTRIECHEHE%:
RL, OEERAICONTIRAOHMEETR LI,

OWMIRRELEIRE2 5 -4 >, 2532F Y, vy 2§Dt — e FedyFo) yGREMIVEE
OFEZLSOTHML, 3 v 27 o—ASREOHMIKFEDEDHMETR L, WAy vy sFRIBEBERDS 3

bOTELWEMHETRTY, plaque BROTEICL 3ERBIB O Dd 12, —F, FAey Y ARIBIFEE -

KL BENERS P oT,

OERFEICX 2HREFTIROEIL — EHRBHEESD, i<y F L1 OFERFEICE O THIREE
OWFhOFHEMARSRE ML T,

FLH IHREDILRF o —ASREBMAPHERFCL ML, MROBIVAIZOBEL bLWHEBERLT
B0, BIRELOMEL LTROBLLODEHNFINI, EFotvy 7o) vbaLrFo—A tROHMETR
LTEBH LTz D oBiRELOERE LY 35 LEZ 605,

—44_



18

B S P RWMSAIT v MEFO MBI & SHREEIL

AREB— ( WRBEABAWRE £BES—HEHRE ) e
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FUNCTIONAL ALTERATION OF RAT LIVER AS ASSESSED BY THE METABOLISM OF SULFOBROMOPHTHALEIN
(BSP)==~=~ INTER-STRAIN AND INTER-SEX COMPARATIVE STUDY~---

Kenichi KITANI (First Labaratory of Clinical Physiology, Tokyo Metropolitan Institute of
Gerontology) C.F.A. VAN BEZOOIJEN (REP Institute for Experimental Gerontology, The
Netherlands)

Many biochemical and pharmaco-physiological parameters have been reported with respect

to age using rat liver as an experimental material. However, rat liver is well known to
be subject to age associated pathologies as well as environmental variables during aging
process. Strain and sex associated differences are also considerably wide. In the pre-
vious paper, the authors reported that the maximal biliary excretion rate of sulfobro-
mophthalein (BSP) decreased to 50 to 60 % of young adult (3-month-o0ld) values at the'age
of 24 months in Wistar derived male rats (Wistar S, Shizuoka JikkenDobutsu) while relative
storage capacity (S) was unchanged. On the other hand, DeLeeuw Israel reported that BSP Tm
does not differ between 3-month-old and 2#-month-old RU female rats. In man, two past A
reports concluded that BSP Tm is unchanged with age. These previous reports also docu-
mented a considerable decrease in (S) value in man as well as in rats. In order to

clarify the cause of the discrepancy between the authours' experience and those of others,
we determined BSP Tm,S and related physiological :parameters in rats of different strains

and sexes up to 30 months.

Materials and Methods. Five different rat groups, Fischer 344 (Charles River) and

Wag/Rij of both sexes, and BN/Bi (Rijswijk) females rats were studied. The youngest age
group was 3-month-old and the oldest was 30-month-old for each group. Under Nembutal
anesthesia, BSP Tm defined by Wheeler et al, was determined by a single infusion rate
method by directly determining Tm from bile samples collected through a common bile duct
cannula. Belétive storage capacity of the liver for BSP (S) was calculated according to
the formula, HR=Tm + (dp/dt)S = i -(dp/dt)PV, where HR is the hepatic removal rate for BSP
from plasma, I is the infusion rate of BSP, dp/dt is the rate of increase in BSP con-

centration ih plasma during the period of Tm, and PV is the circulating plasma volume
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which was determined after Tm determination was completed by Evance Blue dilution

method. Bile flow and bile salt excretion rate in the base-line period before BSP infu-
sion and BSP conjugates in the bile were also determined.

Results. BSP Tm values expressed as mg/min/g liver were highest in the young adult groups
(3-or-6 month 0ld) in all rat groups studied as compared with the respective older age
groups. The 30-month-old value ranged from 50 % (Fischer male) to 70 % (BN female) of
respective young control values. On the other hand, (S) stayed unchanged (BN) or even
increased (Wag/Rij) as the age advanced, but in any rat group S value did not decrease
with age. Bile flow rate showed the tendency of gradual decrease with age in most of the
rat groups. Bile salt excretion rate which is known to influence the BSP Tm either stayed
unchanged (Fischer male) or decreased (Fischer female) with age and did not account for
the general decrease in Tm value with age. The percentage'of conjugated BSP in the bile
(mostly glutathione conjugate) slightly decreased (Fischer male and female) or essentially
unchanged (BN female, Wag/Rij male and female) with age and also did not appear to account
for the age dependent decrease in Tm.

Discussion and Conclusion. The results of the present study clearly demonstrated that BSP

Tm value expressed per unit liver weight decreases with age in rat regardless of the
strain and sex of rats, while (S) dose not. This finding is in agreement with the pre-
vious observation of the authors (Kitani 1978) on Wistar male rats. However, the results
are at variance with reports by Skauniec et al. (1970) and Thémpson et al, (1965) for man,
and by De Leeuw-Israel for RU female rat (1971). As one possible explanation for the
discrepancy between the previous reports and the present one, a difference in the methodo-
logy can be taken into account. In those studies reporting the decreased (S) and
unchanged Tm, two or three different infusion rates for BSP were used to obtain correspon-
dingly differnt dp/dt values, thus allowing the indirect determination of both Tm and S
values without bile duct cannulation, while, in the present study and in the previous
study by the authors, only one infusion rate was used and the Tm value was determined
from the bile samples obtained by a bile duct cannula. Although the principle of the
calculation of (S) value is the same for all studies, McIntyre et al. (1972) recently
reported that this conventional indirect method gives (S) value erroneously influenced by
hepatic blood flow, although (S) should be theoretically independent of blood flow. Since
it is known that hepatic blood flow is considerably decreased with age, the authors
believe that the discrepancy between the present results and past reports stems from this
methodological difference and that the age actually reduces the BSP Tm, at least in rats,
regardless of the sex and strain, and probably also in man: however, the human case
remains to be reinvestigated. Underlying mechanism(s) for the observed alteration of

liver function with age remains to be elucidated.
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Nutritional effect on the age changes in human liver

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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Size of Abdominal organs during ageing as weasured with CT.

Kenji YAMADA, Satoshi ENDOH, Jun HATAZAWA, Seiro YOSHIOKA, Taiju MATSUZAWA.')

Yuichiro SASAKi.Z) (Department of Radiology and Nuclear Medicine, The Research Institute

for Tuberculosis and Cancer,Tohoku University” Sasaki Hospitalz) .)

R4BIVEa—R—hEYS574 —2RAALTNBLELASMSREBAFGROEILE R
Nic, FERREBEZBUSVEACSN T, FRASEAOEESBOYHMIORE D BED O
HEERUC,. UDUBARKBEO DN AL ERMOEREIBDSNID o ko FRAG
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INTESTINAL MICROFLORA AND AGING : CHANGES IN LIVER FUNCTION AND
LIPID METABOLISM OF AGED CONVENTIONAL AND GERMFREE RATS.

Yasuo KAWAI

(‘ Yakult Institute for Microbiological Research )

Y SEESRSERE, HLE5 5 VS S ORERS. HERN, BIUEHER, JURFO-L, TYEZTREE
EAMOERE, KRB, BRSICEL B >TNS T EBHSNTRTN S D TEILOBBC BHERITHEXNEFO—D&ER
5n3.,

ECTRARLAEEREBIEODDDOY ANDED SELEXEBLOHBERD EBTRTNS,

BEDIR. Th Tl IBED—D& L THILE b X O, BRI 51 5H4 OBREEsMELY) 2 - i8IS Alkal ine
Phosphatase MBNEEREMMC Xy, @Y’ | Bw?Y CELEBISC 2ERUL, 218 3 BoARRLT BT,
8 B XU40 MSDWES v b (G F ) SHEHS v b (€ V)EEN, BILE S XCFRRINC B2 T BAMEE0BET DV TH
sUK,

SERTEZRBO > B FRAREATRMCETL ., BAEEELNSOESE 80 B4X THNTOTEORRUIIDONT
H/ET S,

Vziﬁ_ BI¥IZ Fischer 344 /Vit(8) 2 &8 5 IGHALKL, CVSyhi2 8, 40 , 80 ES%E, FILGF Sy hiz 8, 40#
&5 v FEAVE, WTROBW~LEA-IE ( HE N HF ) EEAL , HEHEEUTRUTRRTHL OBRIEEDIEDIT,
IJVRFO—N(Chol ) . RUZUESAR(TC), N RoI—FU>, BRUCEHER(B A) Z2ERUIC,.

HE

1. FERHRER

JFEE Lysosome B3~ glucuronidase( A- glucu) :8 MWETIR CV & ¢ F MCHF IZRZIBHONIH o2, 40 HTR

Specific activity( S A ), Total activity(T A) &% C V DENBLI ML &HIT - THEESMMUILZ, 80 HHDMEIE S

A 31T 40 BHLEAUCTHo/DITHL T A BEPUKC,

Acid _Phosphatase (ACP) :WRMICHBIIBEER SABRU T A ZDH 8 FHHDS 40 FHITHITHMUL, 80 HY
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(CV)TIZ S AMRIMOULLEH TARKRPEEERUL,

JEBR& Microsome Nitroreductase( NR) : 8 BXUfF 40EQYD SA. TAEHL CF DOEMN CV XDTEL ., MOYIT & HTNE

TEMMMUIC, Aniline hydroxylase( AH) : 8 BLTIR SA.TA &Y GF OABBO oM, 40 BETIZ C V DEHEH

ol MMM EHIN GF TRIEPU. CV TiZ40 B4D T A BBNWHEMERLC, UD P - glucuronyl transferase (U D P
-~CT):8 HATREMHMYHMTRLNILTEH o/, 40 BT CV OEBED o712, MSITEbTN 6 F CRFEDHERE R

U, 80 B4 ( C V) DI 40 B SNBPERZRULS,

FEBERERAEY Argininosuccinate synthetase(ASS):8 \ 40 BED SA . TA L CVOEBEDoA, 80 BE(CV)
D340 BS XD S A BEBNBERZERUC,

1. FBER4ta

Lipase( L i p ) : BEIICIITBIEHET 8 MBITBNT,. SA . TA EHCF BHhH ok, MAT LN G F TLRIEHEEDN
muicis ¢ V TRIASHIEELRBOHSNIID 5ic, FLHIEERBTYICHIBEER C V CRMSICELASEIENNE, o
KDL, 6 F TRTTIRBEZE., SEHBICSHTHMUIE,

EBRGAERR Lipoprotein Lip. (L P.L i p) :8 BRITHIISIEMIIS AT A 2HC V DEMBEN 5ic, MY EHRNERY

BT BNTT A BRMMOULZB, S A I/-FBEACH o/, Fo 80 MY (C V)ITHBIIBIEER 40 HS&IHIRACEERLUA .

Hormon sensitive Lip( H S-L i p) :8 ., 405E2DS A TA &HCV DOEBBNERZERUK, MG &b NS RR
PEAEERUIC, '

M TG:8@ATIACY &6 F BALANILTH ok, 40 MHTIIC F BEWIIERUA, 80 B ( C V) DIHIZ40 BED
Eh&iZERIUTH o7z, MG Chol : 8 | 40 YL HCF HBC V XOEL 40 BLTCRBPEMER UKL, UDLSEO ES(C V)
Ti38 HRDAZZFRUTH oic, FHEBRBY Chol : 8, 40 BREHCF OEBEL . ML >THMBERER U,

80 Y (C V)DIHIZ40 AP LIZERIUTH o, HIBRBSYWBA:CV T‘Giﬁﬁﬂfiljiﬁ\ G F TRAB&SBRZIBSBREEN,

CV Ti38 | 40 BLMICHISHRIZRBHSNID >, 80 BSTRBIEHBIAMNERLEEEZRLUL, ¢ F TRMSICED
3o THEHEBRBED UL,

MfNA Boa—FJ> 18, 40 B9LHCF OLEBEBNAMERUIC, G F MM LB HMERERUKH.CV 230

B ETIRITRUMEMERFLUL,

EE HEAH.UDP-GT.ASS Oﬁﬁiﬁﬁiﬁ'o‘:fﬂt\ﬁﬁmﬂl&ﬁ%@@%éﬁ’&%ﬁ?é&5&:@0110168:5&13
Nd. GF OHIELERBTYOL i p B CV IXOBNTERT ¢ DRIEMBCF THNI EERTOMLANIIN, 40 BSODGC F T
BOWTME T 6 BEBWEZRULCS, BIEERBTYW LI pBEHSIVRBNA FDI—F VU OBIEEDBEDLERISNS, i
BBEATYHD Chol | HAINWIEHBRSOELN S, BRAERRIBEDBIIRMOMSEILTAOHDEBELSXTNS

T EBSRBENT,
1) Kawai. Y. (19 8 0). Microbiol. Immunol 24:
2) Kawai. Y. et al. (1 978 ). Infect. Immun. 19: 771.
3) Kawai. Y. et al. (1 97 8 ). Appl. Environ. Microbiol. 36 : 381.

) 5#5(1978). 18 2 BIBKIEEBILHITER,P. 42
5) GH5(19709). I 3 AAARELTRS,P. 68

~53—



22

BREEREEIL 1 5 v MEEEIC S5 BREEROER & EO M X581

B A X B, & B &,
(¥ 2V P HEB)

INTESTINAL MICROFLORA AND AGING : COLONIZATION OF INTESTINAL
MICROFLORA AND ITS CHANGES IN AGED CONVENTIONAL RATS

Tsugio WATANABE , Yasuo KAWAI

( Yakult Institute for Microbiological Research )

BN \EY Y RO RGHRUEI T Y RO 1.5EIE80T &, WEN Y ATREITHENVEEBIKD T SOOI UME T R
TREFIABED LS ON T, KRFDEEEOBEELTLHS CIBHST D RUTHNRRE Y 7 ADHEBBRTES & 2805
hTng,

BN SRE, L8, FEEE. HEBes, AR, TUEZTREEEERBAICEERHBEED > TNSDTELED
BRCEBERITERD 1 '3;‘_‘%2.6“60 Uic 8> THRREROBEC S SRR EWRSHICT I SR BIEOMEEE 2
S ETHHEEEDLNS ., SERBEDS 80 AL TOFES v F DEALET 3135 BAAEROEDE EDOTIIT DN THEN,
ETOAREBIOTHET S,

LE FERICHEAUCBYILHRFTREMLRHFL TS Fischer 344/Vit S Yy R THS, 0 HES5 v MRS 1 R
LIPS 2 U EBITBE LI, 10 HES5 v b TRIEEMBINE < BT D XIS EEIT =8 HEXUENLIADBE (IR |, K
E )02 BANTH T BB & 0 BRBBEMORIE T, 272 lactobacilli( lact ) Ve streptococci ( str YITDWNT
{2 species BIDAEZMEELI, HWHIZ 00 = —WNED S NISBIRISHITRD S SESICEESRBU ., ENHEINTEHELT
species EUO&&&UN)L%?I&BL;?:@ IEBEEALIBOS v MIREBEUTHRE N M F 2527,

RE

1)SFEFS v MW 5 BRMEROEN | HERBOS v b ORIEED 5 AENEL REiENEM oic, £8H 1| HEKKK

s&, HT 10 67/3 » MNBBXUKEBT 10 s/g O BREENz, 2 BELSBIETHA &S, lactobacillidsd o 24 ER
BEBEUTEXR UL, FIZHNTIZ 21 BBEIC enterobacteriaceae ( enterobac ) MEHBRIENER L AT UK, INBB &
UREHC 5 T3 enterobac & str SEMO@RHBM 15 °~ 10 5/g DL AL TEBUE, IEHETHS bacteroides 13
Y HSSY FTHHTRESNTFBICBNTEDO L AILBRN o7,

2)BABS v OWILEIC SIS BAMEBOMSICE LA SEL 3 4S5y FFIC5135 enterobac BXUEBICBIIS

—54.-
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enterobac , str , staphylococci ( staph ) MENWEAMERUKC, &8ifized lact BEBLEBHIFEHE U TEHL TN,
bacteroides IEIBITHBNT lact 2 EHITHBNEBUNRILTH o7,

EEBICH13D str ODERUARMBMESEEHIIBLE o7, 0 BESS5 v FOBEERE LU TR+ IBIBITHBIIS lact, str
DEBINMIBIGEAITH o7, enterobac BXRY staph 3 HEMENERL ~NILEHERLU TN, 80 Y5 v MTHBNTR str
BE., +Zi88. EETERSERERUC,

3) 8, 40 XY 80 BT Y MIT5IID lact , str Dspecies UAIVDRE : 5 v FIBETICHIET S Lactobacillusspe-

cies DAHEE 8, 40 BRY 80 BFHS v FTHRUIN, 8 BS5 v MITBNTIE L. acidophilus BiHEESI|MEIT BN TE
B/THol, £ic L. fermentun IFLMEHLE T, L. murini I THHEETERLU AIWBBLIBBEEEZERLUC, 40 #4S5v b
Tl 3 species MHICEAS HaBIBHSNRIM o/ ( BB ). 80 A5 v FPTRHE., +TIBEBITHBWNT L. fepentun DEHKL A
WL B SERERLUIC,

—% str iZDONTR, 8BS v FITBINT S. faecalis UNHRHENID oD UL, 40 B Y h'@li%ﬂ)ﬂﬁl:i.ﬁ-
ccium, S, mitis MEREEHIZ, Fiz 80 HYF v MTBNTIZ S, faectlTs & S. faeciun VR Ehic,

BE
ISP A TES (1 BLUA ) D SEHLEY . ENRBANE TEAKEEEAUBELEEOZNNRTT T5Ebh

Tnd, SEDERTLIZFIAUKRER L, TRODSE lact BEITND Y Sl RGEEEB BRI EH LKW T bacteroides
S0 BEHRSEERBGICHESEOBNE B TOMECEICR > TER L,

#1t & BREEROMAEER 33U U SBABLED BAMEROECHRESEDNS,

M &b73 S BRFEROELD 1 DIC+TRBC BUSERL LOBMBH TSNS, CORKRIBEIWBORELLAS
DOBYRRH DO bANIIN, FIZ species LAIVDREFTS & (lact , str ), BWINBHMPT K> TEDFHBEMLLI,
TizbH, lact DFFEIF 3 species MITEMBIZ T D (FEB ). str IZBBLTIRRHUEND speciesBHLxolc, ThEDHS
B ELHITERAERBMANCE LR > THEIET S EERBLTNS ELERX SN S,

1) Watanabe,T. et al( 1 9 7 7). Microbiol. Immunol. 21: 183.
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EEHFLUOBE <Y B LEARO 1ife span CRITTAEE tr o - 2OESE

BH=FX - kit —
(R KRFHBEBRBIEFHE)

EFFECT OF DIETARY CELLULOSE ON THE LIFE SPAN OF EPITHELIAL CELLS IN CONVENTIONAL
AND GERM-FREE MICE INTESTINE

Michio KOMAI, Shuichi KIMURA
(Laboratory of Nutrition, Faculty of Agriculture, Tohoku University)

SEHBEEEOL 5%, MRBEROTA Y 7OMRBEBTHALC LT, FHORWERADHDO
BE EEMMBO 1ife span IRV EVS T L, BEMBL LABHYW CRIGERES, T2 20N G
EBRMMO 1ife span 3R 2HENIHTLEELLIRINS, MRBERK T HMB O,
tOBELHEAELTH Y, COROMBOELE L THRECESGHERINTHAILVWIRFLTE S,
FENEZMET— 2556, KBRY, FRERKBEOBRABTCH L THHHRES L LENDNRATRS
AEAMERED, OB EEMIO 1ife span CEBLELTNADTREVHLEVIBED S b,
40, AP Etr e —REREEL TV RCELTCETAE82To4. BEBREAELX IOBE
35700 BRMEL SDBFET LB L, BELZWBAOBHO condition TH LEMBO
1life span TRIE LA dOZHET 5.
<ERFE> FRCAWAEBRUBE~<Y X ICR RO, 27AS0oCcE&@Essr—vC
RE Lk, EKESRH LT, tra—2g2l 4% %2\ Basal diet (B), 5 % Cellulose diet
(5Cc), 15 % cellulose diet (15C)# L T 30 % Cellulose diet (30C), DA HLTEBELAE <
YVADOHACRITTEAHIBLELTIT Ak AMABRRHEFCELILAREK, B-F3 vl
BREEL, BROCBELTCEZHEEHERE L TRERAIOI 204 -5 94 757 4 ~%fT%
W, ZhLBE LEMBO 1ife span T RIFE Lo
<KHBE> BRHEBLTOIBEETIBEOEB <Y A TCTHEB LFROREOEII/G tro—AICE
S TEL AAHEC Dok (R 1 ), MO 1ife span F 4+ 0 —XSRHOBNICL > TIEEAE
E@rnrbhzdok (B2), ChitRLTHBRAMEBEEL SRFEELAVWBESOERA~ v X TH, &5
EEMBO 1ife span Tt o —XFRHBE(ZLLDONT 1ife span TEZHEND C &8
BAnhk (B2), ZOBOLEOHEOREIB tro—XFRHEE &ucanﬁm& b (B1),
HMBOBTEE4HETAL-LB e ro—XBATREBELIFEE>TWwAZ 0 LA,

—%, B LEBRBO cell population T 8Ex A 5L, 2 LEMED cell population
CHToEBEGRE>TVAC EBERBINS (H3), +LT, B EEMEO 1ife span (C
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DNTHLZEE EEMRO 1ife span OKRLFLLSCGAE =Y X Tld, tre—XSROBNVWICE
S THBERTT, EH~VATA L —2BRDBCESCONT, BH{ADE NS L &HEE
Ink (K4), i, BEHEBELEBRE > TWADE, EEDO ISCEETTTK WeHELELEBEWK
life span ML TNAZ LETHHR, COQLOZTEDL, REBRMBE SOTEN, o
A—Z2RETEARBEOH LEMHBD 1ife span OIEED LA ZE LWEBEELLLNVWHC & &,
Btro—20L 52 BRCRERAILPZVWERBZEL BB CHBRMEL SONFLHEN LARE T
HERMEO 1ife span 2iE LRI TWVALENIT ER EDBDIB ke C9LAKEBCEE SN
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MNE EEMBRO life span K RETHIREOLE

SHYTF, ARE— CGRERFRFBRBCFMRR) -

INFLUENCE OF RESTRICTED DIET ON EPITHELIAL RENEWAL AND MATURATION IN THE MICE SMALL

INTESTINE

Akiko KOGA, Shuichi KIMURA (Laboratory of Nutrition, Faculty of Agriculture, Tohoku

University) -

HLBORREHDN: EEONESCL>TIRLINLINHLYALELFREIHL, IHOERKE
BRTLLVERE, HL{bALhTVE, H£EOHBRTFLLTHETLIHRERE (A, BRU
BaAL—V) 5, MEEMBETIRFLIZATLBAEAZLOLNS IO, M ERBRHELOBR -
BELERNCER LAER MEGHRAETICTEEZVW, WELR, £EROMBBERERICE
Té¢%i&ﬂﬁ&ﬁ%?6%ttf§ﬁbko LT, BAOSFGFERTIALTILEEBOLLN
TWAEIREY, CORTRAGOHA LABRCEGHREDLILELEHRBTLLEL I, £hHE, £«
DLOZBUMEESC IO EHALMCLEdE LK. BHI, LEMBEELTORELERRALTY
(MSBES, HERECHMACHEIATHISEHLACTLLELBME L.

1 JBEEMEORSG -EBREOER "
AAY B~ 9 R, —HASORTERKCHLL. W% ¥4 2aLERBAREAVN, FHIE
HOLFFEIRKETTO6RMBHETZ - %o ERMBEABFCE, CORMRACRAYBBICTZ2DY,
BIRBCEIERBRBEON %t COBMRICELR, <V RBBO=A709+ -} F3IF7577 14—
2F5 20, RBEMETZHB LEMBEOBIGEROL. FTORKR, BIRBECTE, FRHRFCEELT,
BHN%, BEVEE LT, ALK, Thid, REORICEELLSOTEEL, BTRETZ
bHLUMEMY ) ICEES LRECHT TBHT2MREOBRICRALAIOTHLT LD >,
2 BECHTHABEE (Tabie 1)
+-3E, 28, OB L, BEERARBCRBEZEZZELBOONEZD >R LABL, 72057y
ERVTHE LASREE T, HBRE, FABRHMCARERB DL bk (Tadle 2),
3 BRECPITLHARMRABYMLENEMERT — 1Y 14X
+:ﬁ&-§%-@%§ﬁ@ﬁ§ﬂ@%9h1,Fdewe&ﬁg.mnﬂmgmﬁrmmﬁg\¥
OEMORI e RBRZ. —7F, B-thymidine # 54 | BRI COBBMER (L1) £Rb. HIRE '
O+ 18, g%fﬁ G HIBEFERLT Tc BRERLTNnAD, BETRL+0ERBED L

%ﬁﬁfa)LI@'“fﬁ@%ﬁT§ME#TﬁTLT#D.ﬁm7—w#4z@ﬁ¢ﬁa@gnﬁoe
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U EOKREY O, SIRRECIMHEMET — A9 4 XB5EL L, BEKEL->TEISKMEBHEORE

L ONBEEMRBEORR L ENCRIETHRRORE

BHEFELTE Y, TOCEBVPWTHBRELOBTEHHMOEEZ I AL TIOTHA LERINL,

ZOXH92BHBETRTREARC, EEMBEOBRBEBBREEDOL SZERERTHIONLEMALADC, K

S BLANEEEMEOEEBEE TS A naltase,

maltase {1,

leucylnaphthylamidase ¥ %2 HIE L.
SR, FEHBRE S, MEOTPMLLAMTF VKTEEO Y -2 b,

T OREHE,
LNA &, FEHE

BTRAMEOPHMMTECE O E-20355%, HIRBETHARBERIB XL LHEABLLLE -

- ke TWEERLL, BIRBELCIFVWT BEOLBBR THEENFBRHEL YV BNWHBAK S - . (Fig. 1)

ZHOOKRL Y, HIRREBTCLEMBOBTRMAERL, MENRI VRRELLEEEST
Wwahiird, AR, TNOOMBOBRBENEGBOIOL Y EATWELEEL bk,

Pable 1 Kinetics of cellular renewal in the jejunum of
mice fed unrestricted or restricted diet.

Parameter Villus Pransit time Migrating
) height Crypt Vvillus Life span speed
(cell no.) (hr) (cell no./br)
Unrestricted 71.5 8.5 49.2 5T.T 1.45
Restricted 66.6% 10,2 64.2 T4.4 1.03

The value of villus height is the mean of 50 villi.

* Significantly different from unrestricted group at p{0.0l.

Table 2 Parameters of mitotic activity in unrestricted

and restricted mice.

Duodenum Je junum Ileum

Villus Size

UR 94.4£9.0 79.8x£11.1 40.815.6

R 87.7£9.9 81.1£10.2 34.044.6
Crypt Size

UR 39.7%8.4 30.544.9 33.1£7.4

R 31.1£3.9 29.0x4.4 27.2%3.9
Mitotic Number

UR 13.134.3 9.3%2.5 8.7£3.9

R 2.612.4% 3.0£1.7* 2.441.8%
Mitotic Activity(%)

UR 34.54+8.1 29.8x7.4 26.11:8.9

R 8.3+£6.9% 10.5+5.7T* 8.7£6.3%

The villus size and crypt size are meaniS.D. of the

cell number for 30-80 villi and crypts.

* Significantly different from unrestricted group
at p{0.001.

Table 3 Summary of cell cycle parameters and
labeling index of unrestricted and
restricted mice.

T T T.,+T T, Initial

¢ Ts T Ter LT

(hours) index(%)
UR 14.0 8.6 2.4 3.0  50.5
Duodenum o= 1576 g.6 2.2 4.2 36.7
) UR 15.2 8.0 3.2 4.0 45.6
Jejunum p" 15.6 8.4 2.8 5.4 38.5
UR 17.4 8.8 3.6 5.0 44.2
Tleur  p" 7.4 9.2 3.0 5.2 28.1
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RY =X DIFFLER 613 D BSHBBHE B H

BHEE, BHABZ (NBALESLESFEYSERS)

EFFECT OF IRRADIATION IN EMBRYOGENESIS ON THE LIFE SPAN OF NEMATODES.

Naoaki ISHII, Kenshi SUZUKI {Department of molecular biology,School of

Medicine, Tokai University)

XBRBtLic#R® (Rhabditidae tokai) DIP R HEIF U TIFRLEMBET U 70krads T
S0P U I, RO DRE A TIFE LI R E NI & T B RAAKBFELTEABEL L
WUk, TNRIFIEBELAS O OB TEIHROEENROT NN 6E B2 615,
Rabditidae tokai DRI ZIREIO°CTHISHMBIZIRILT S, €T TEIRWE . HMEDBR
‘E@H%ﬁﬁf&&ﬁ’&ﬁ'\‘ékm&tﬁﬂﬂm65@45&T@V‘BV‘EK%HGCQRM&’ER&%D?& z
DREREFRSFE OIS —BB/BRENTL \ IREESBLET U, %7 T DRRIBED-
SBOMERICEB L OMBEBE SN,

BifECaenorhabditis elegans® TFJU % RIANWKVBRTLEL, GRG0 RRERLESE
UERHBTH S,
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29 Z2DFHEBF VBT HEBOES IR LR BRBH I3 Z0RBEBT

e ABRE (RS REXRAMATREFERARE), # B HZ(REEMERK -
PRBEHAE), £ B XB(AFBRE2ZRAMATBREZERRS)

ACCELERATED DEVELOPMENT OF NEOPLASTIC AND DEGENERATIVE DISEASES AFTER RADIATION EXPOSURE
IN MICE

Shunsaku SASAKI (Division of Radiation Hazards, National Institute of Radiological Sciences),
Tsutomu KASUGA (Department of Pathology, Tokyo Medical and Dental University),

Fumiaki SATO (Division of Radiation Hazards, National Institute of Radiological Sciences)

BEHBC 3 S EMBEBSE L L CBTRERORAENM L ENRBEC LS
@b hTVWE, RHEBCIIBEEREREVBRAZ2ES bONFVDOT, %
ODRECIMABA, AR, st oHNABBOMSC I 2EMLFES LT 55
BEARKEG, COARBRATILDOEBET-sL LT, BEGDO~ Y 2T 5BWR
OHFEME -5 AMEOXBRHEOKRA2 b5 4 0ELED W Th~DBo &
R-VORRGFEMBAEBCI-TBLOAILERTD 5,

(1) #AERM:FHSSRSRCHALTEM LA, Lo LES SIS E MBI
B ETB®HTs0Cci\v (Figl)o (2) BHER&ERA2 74 Fig.2,3,4) <
CHBRELOICRBRABCHEICTRE(T0~982) CEBORENFBOLL, TOR
RIPILAPBBERFEHESC L TERLLE, REBCIVCTRLBSRELL
DIXHBREY) v "ETHH, BEFRPRIBRCEKFL T B Tdo o, MIAAEDF
SHUBERRIRFECIVER LT, RURBLEERFAEAMOLDODICED LI, Z0fh -
PELOEBTHRRCERELTOEMBHEARY, MBO S 1 7KLV EMBH X
BRM> T, (3] BRUEEB RBRERCTRRERLLLVBIBEOT ARG
BlhrZoohit, BEDERD>Tb, RHE2RBULEBEGCERRGBOBMELL
A o Thrfz,
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EOBRBRYPYRBERMIASA ANTNEKBEOR @

I TVR & - -4 (HEREBEBEARBRACHARFTED £ )

Protein metabolism-depending life span in the several mutants of silkmoth,

Bombyx mori

Minoru OSANAI (Department of Biology, Tokyo Metropolitan Institute of

Gerontology)

EIORREC B B h A AHRANZ, MEShcHAEOKRET, SMOWHRY, BLASRERILS
WORBOBFCFEOHEE VRS, CORRTI, £AEHETDMMCRI NG XSBERORE RILER
DORkE, FATI BT —LOMBNEREERL, BHTECECET, HIREIHITETLHTEN,

TUELUS, BIERCTBETR, BNHO, AZSKO 7Y —07 I/ BOEDZ, 3 DORBELESTES, ThbH
DO, BHFECHADS DORFPEFLC—B L, BBOLEETRE, P ey DNERIEBEABRYMOBEILE
SARBENS T ERRREN, Chb, 7/ BERUVEHERHBOELIR, SRECFOXEERITNEL L
BRETEN, BABON—ETHBL & &R, REOEMEHY, TOZS5 ALk TETL, BHNBEFICX
D TREENTNB LS EEBTELNTHB S, CNET, HAIHTR, MEETARLSMHFHE, BLINT

‘na, 4ERE, EN5B, KOHOT I BRAN, ¥CKEARSRORENREERMELOHT, ERMASHR

BALT, BEFH, BEHRAREHEUTRIZT, SORTORARBRPO—HEBLS UK,

EEK%U&FUﬂF??yﬁmﬁﬁw.b07b77>XQ§-t%ﬂU—AﬁkaéNéﬁﬁwﬁﬁ
%, BEMCKRAL, HRECHREGOGRERROLYD, BHCBIIRRSNS, ha0TR, B0 (¥ 1)
2, BEIEE (W2) , S=E58 (F3) , RUREK (r b ) SHBENZERBWELTHAShTNS, PUTHTT
LRMORENIIESML, S=SEMERS, BKRBEINTNS, TD5H, KRR, MOBPESRID, RS
HCIBRERTHIY, X L=F—BORBAICLD, EKBEHIC3 - EROFI S XL =2 OSHOBTEEEE
T3, COBRBOEOBEMNZ, EXHMEOZRBEHSI TN, BOBMIBOMEHNTEEIN, BEOTHHS
BEXoEHNHS, BLNLDRESTHIENSEER, ESOFMEHETD, BOMXRHEN, 3 SIFEIORH
ﬁm,m?th%E&%bmm.mww.ﬁM@ﬁ%ﬁbk,%iBW?@.ﬁﬁm%@%mmmﬁ,ﬁ—ewt
%;Emvm,mmﬁmmxbﬁﬁv,ﬁm&%vmﬁ%vﬁomo—ﬂw,75}@0%#@,%0ﬁ<ﬁ®ww
BERIEFESRANKBIZEDNSD,

Bl TEEXNIERE, I FuA2 &Y 202 MOBEBROBRINTNS, 895 (Nd),
ZYYLE Nd -S) , RUFL IZF VLA BRBEHENE DES -Nd) i3, 74 7o O ESRBERRL
tHh4 AP ORENERBTH S, WRULET, MORMIME, SXRMMECGRIEL, Thicf-> TRELE
TU, HERBZBOLH S, FOREBEORE, Tixbd, SHELTIRASELNTN, BEFHEIX, Nd &Nd -
sﬁ.%%%zat¥14mm@¢mﬁﬁ§ﬁrm,nss—naomiﬁtﬁéuﬁﬁm,nss-nd?@.w
CACTFESHMENDEREGH BTN, Nd -5 , Nd OIFT, Tabb, HRRNHMBEORHEFOZN, 7470
42 ERNBIMEETNTH IBERME, K0ERERS, Nd OFHRIEHTENL, D2 EREOEHCASE
Bz,
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ThE3 MDD T4 TO0A VERRBEDSL, —RENBERUSGEERUNKCDES -Nd #*, 1 . HK
REEE, 2 . <, LOBOBNFOEEZILD, 3 . @Y, REZTORIELS, 4 . —BENVZOT, BhE
NHO, LEPYOTRELHES>T, 4 DOERBTEBLENIHML, TOE; OFHEREL I, F1 BOMBEKS,
BCSHTARISBFERELZRL, PIEBORBRLEDTEN T, 2T5 BLURTANFELL, TOMDE ORER
CHT 3EER, BEXSEEIAUSREERLUICY, B2 83, TOMOERRLD, PULIEHTHoc, B
BHEUEROAEBA 5N, FRICE2 BCREFTHo/ic, TODTRENBNRE, BATH I 2HH5,

L, TS ZFOREROZOOT I/ BERKOES L%, BAID T4 Jo42 &t Yo EiEE, RU
EEE (K& OQORNEE, x02QUERROERESHLEHR U, EEEOXWTIE, B 74 7oA
VEBPNEFBEINILBRRTT S, BT JuA HELUOT IV BERESETOT EMNBEEMICZD, DES
-Nd T, BHT4 704 VIGENRAHERUCEL BEHRUTY, BACIEROHBI T ENEELE, K
AT, ERBOYREHET IR, U VEIRR/MNMT S5, 2EFEBRYENSHEHKRCICTE, KBCHBETS T
I/ BRBOBE TR, ENOFHEKVEESEDAINY, BEKE, T0LOOKRYBEOPSITE, £HOM
REEMHIT, DEDOEHEDNh, REOBRSLEMEELR, I<NETIFEANHILS5ZEDN S,

RESENO3 BEERBMIAROWEBREZINE U, BRKESERTRE, HEABER, $UK,
3 BYFERMONMERE S I Ui, HRBERBEN, WTERBRELC, B<EHOPERUET,
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Life span and aging changes in amino acid pools in female silkmoth, Bombyx mori

kept at high temperature

Yumiko Yonezawa and Minoru OSANAI (Department of Biology, Tokyo Metropolitan
Institute of Gerontology)

—RTEYZ, BETREMEIDEEBTREMGEIS, Bl BESOBGHMTH S, BRICISIFLEHITIE
5T ENOLD, CORKR, BEELIVRYBHEESTFLILHEEAOGH, BELIIFHOELENBETTa Y
P32 HEHBEID, BERRGEECERETEREROEEERDOULT V= RADRE—HTIT PSR TNS
(H2) , 4@, COBDGOBEYHROAN=XLZBHULIBRT DI, BIFE25 C (HE) &35 CTHHL,

 TR/BI-VEOEDERNKC,

Eﬁﬁ%&&,é(ﬁﬁﬁf,%mb%mﬁﬁﬁﬂwﬁ50A?,ﬁmt.K%é%&%tﬁnbﬁéowar,i
BEUHR, THICBTRIBROT I ) BEEHETEANT, P BRBODBORRERCEYORHLERD &
EXHNS, TT TR, BEROLHRWRNKOUEZBICONTHET S,

(58 &5 E) ,

HE & UTERM, KiEDEFZAN, P2 s ¢ (FR) , B3 5 CTI GIDX>NRBHFLL, BlLEBXD
ERCEDIEZEBONFE] BEIYBTHREDFA XL, Dovex - 1 BSATDIT I, BEEM/LRLENYT
Z@EHLL2 BITAT, | BREDEEFAWMER LU, f1D1 882, 6 N - Hel THXASHRL, BEOHEHLRENL
o

BE7 I /BROEERCEROTEICIE, 7 /BREWHSFE (BEAVFERSHBILC -6 AH) ZHEEL, 1
HSA- 2 SAOEREBALUL, BNcBERI, Th@hPH 2.73 , 3.15, 3.90, 4.55 DI TUBYF LR
WHHRTHD,

(RER&ER)

BHEREHRTIE, PI /812, SOROSBLECKBOTI/ BOSOERICEVEEBIh, BOSGRCAASNS
s, RICERFPBOT I/ BADERDHTHBATND,

RAEZEh = RUVBEYR 35 055, ESHIEDEELRE TS, BRICLEN 2 2 OYRE, €O
18, HADXAFIXLDE, 5§ DDTIV—TXLBEUEXTALN,

(1) OZN—FTiZ, Leu , llen , Val , Thr , Lys FORAF I/ BRIEGENSD, EXFADINSG TV —-DT
/B, 25 °C, 35 CELMBEICHPUL, D, 35 °CTIR 25 CELIASHITKEMEERT, Thig,
DETRESELHSOHBSHNT DL, FHIZBEBNOSEMMASNTNEILHEERLHND, —F, I
25CCTI 8 HET, 35 CTI3 6 HEXTEHZXNTHSD, 7I VR 35 COHFMEN, TOHKRBBRTD
Tau ZRNTL2TOFI/EBRICHTFLUTH D, BADEOTAHEY, BEFTTREZENTNSeHEEDIhE, X, H
RIZ25CT 6HBET, 35°CT3 3 HETHREDEINSIN, F—7F (1) OBRATI/BBEZAZREASH
zn,

(1) BATIBTIZIINN, Tyr , Ala bRIBROBTAERT, X, Cly , Ser bEMRTEH B, 35 CLBIID
BENIEHCTNOBERTH D,
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(2) WTHRAPAICHBHSMITRES NeRIEWELUTDHIs , MS 0 ( XFF =2 « RIWKFETR) , Tau T
Hd, His 12, 25 CTMHBIZEN—BERPLULTHUMT S, 35 CTRV/LHEBICHD, £4&KIC 25 CEOIENE
ERT, —5H, MS 013 35 COEMEL, Met DEDRILEAVRELTNDIT L 2RMT D, His , NS0 &H
KRB HIZOER, XN TNS, UHL, 07 IV BRORPBEREDTIEND T, 4 EH7I8% BRI SEM
HTETULULEZEBXSNIZN,

(KPR D Tau (2, MEEEIEIT 25 °C, 35 CLLBMWITNMT S, CORKIZ, BRTS N H , OMESHIFER DS
KROHRELVIZNDICHN, BRTHYD, BEOBIEBED—DEEXTLINEEBDNS, X, 35 COHMBBHIT
SESEHS N, Cys LETau ERRBBARKBNTNE I EEZRLTNS,

(3) SM7IVBOBRERYHR TCHSENet TR, BEZIZIB/UEILLNMIEZAZAENIIN, 15, Cysta , Lan
i3, 35 CTRIEPTS, Cys 1325 °C, 35 Cebalptichiamoic, BRICLKD, BEABAREICEDNet "D
e Bmrohnd—75, Met HS5DLan , Cysta "DARKZBLIAISNB XKSICBDODNS,

(4) BRERYON Hsz 3, NIVEBAREIMBIZ K SBENIMOHTIEN, 3 5 CTR—ERLULECHM
TEEH5THD, FETTREBE T OHEIENT >E=TREZREBULY, Thid, BRIZED, P/ BORL
e DSHSBERICE T LR DT H D 5,

(5) BBICREDERDFEBICEEEZNS, 25 CTIR, ARTRREEINT, FHSUTHRBFCDARNIE S
NICREDN, 35 CTTIR, | HEXDEANCIFICERSINTNG, RRXYVA 2 IVHTREZSGROILEE BTV
F=2143, 35 CTHNBSEDHOSN, BEEULTORRESBE> D E—GRREND, GEILLXDRIET LI
PIEEIC U CAIBBMEIC DN TR BERBPITH S, EOYRTIE, BR2EREV A I NVOEERITEZNTED, FiL
FF—EOEEDLIREALRIEBEZTN TN,

BETICB IS OBREMH/CONTIE, THETIR, BREXDKUKEBBDONIcHTHDE, HERHHEM
KWERASOhTN, BEHDBEDH, —HCOEADFETILBbOheH, MUIERTHIE, RHBROITRIELT,
DHITVEBHRITBNBEBEEC L >TEL, EOMR, FHaBERICTICEHBELMICII> I, @EOTI/ 8T
—ILOIIEEIZAEDS, 25 C&3 5 CHEFOBBENTINOLSITHIVERT I &R, ARI, RIBRIWBRICK
D, TOWEBERICRIBIOKC, FOXIBERIEELHET, SETTREFUEMEUTHEEEZETEULD, Thb
DBERRIE LT, BRHRERDNS A BN, EEFadeaitzE8 s8Rl ToDTHS 5,
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CHANGES WITH AGE IN CALCIUM-INDUCED AGGREGATION OF HUMAN LENS PROTEIN

4

Kenshi SATOH (Department of Applied Biological Science, Faculty of Science § Technology, Science University .

of Tokyo) and Shumpo YAMASHITA (Department of Physics, Faculty of Science § Technology, Science University
of Tokyo)

Relative rate of the calcium-induced aggregation of the urea-deaggregated water insoluble protein
derived from human lens at different age was investigated by a simple light scattering method.

It is revealed that in the same age group the lens protein isolated from the central portion of
the lens is much more active in the aggregation as compared to the protein from the cortex, the activity
of which is scarcely ever, and that the .aggregation rate increases with age, especially after age of 60s,
the increment is remarkable.

The observations suggest the possibility that the isolated lens protein becomes labile to the

calcium-induced aggregation during aging of human lens, in which the structural protein continues to

accumulate throughout life.
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AGEING OF CULTURED FIBROBLASTS - EFFECT OF SULFATE

Shigeyuki FUKUI, Hiroaki YOSHIDA, Ikuo YAMASHINA (Department of Biological Chemistry,

Faculty of Pharmaceutical Sciences, Kyoto University)

Patients with a genetic disease called Lowe's syndrome have some characteristics of
the aged. They excrete undérsulfated chondroitin sulfate in urine and the cultured fibro-
blasts have a larger size than those from normal control (1).

Mucopolysaccharide biosynthesis in fibroblasts was investigated by determining the
inéorporation of 3H-glucbsamine and 35s-sulfate. Sulfate incorporation into chondroitin
sulfate was much depressed in Lowe's fibroblasts compared to that in normal fibroblasts
suggesting that a mechanism working in sulfation of chondroitin sulfate is primarily im-
paired in Lowe's fibroblasts.

We have studied the molecular mechanism of the undersulfation of chonéroitin sulfate
using the homogenates of the cultured fibroblasts and found that the undersulfation is a

- result of the decreased level of intracellular concentration of an active sulfate (3'-phos-
phoadenosine-5'-phosphosulfate, PAPS) which is caused by an elevation of its enzymatic de-
gradation (2). Subsequent studies to characterize the PAPS-degrading enzyme led us to dis-
cover that there are two different enzymes degrading PAPS of whichone has higher activity
towards PAPS than towards APS (adenosine-5'-phosphosulfate) and the other has much higher
activity towards APS than towards PAPS. These two enzymes differ in tissue and subcellular
distributions (3). These two enzymes were tentatively designated PAPSase and APSase, res-
pectively. To see if there is any age-dependence in intracellular level of the active sul-
fates, PAPS and APS, we followed the changes of the activities of these active sulfate - de-
grading enzymes as a function of cellular ageing. It was found that the specific activity
of PAPSase increased after serial passage of the fibroblasts whereas that of APSase decreas-

ed. The procedures used to obtain these results are summarized as follows.
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Normal and Lowe's fibroblasts had a similar doubling time, but differed in some res-
pects. Lowe's fibroblasts had a lower saturation density and a larger cell volume (5.52 X

4

10 cells/cm2 and 6.19 X 103 uma/cell, respectively) than normal fibroblasts (7.84 X 104

3

cells/cm2 and 3.82 X 10 um3/cell, respectively), determined at the passage of 5.

PAPSase and APSase activities were assayed by determining the released inorganic sul-

fate after the incubation of the cell homogenates with the 35

S-labeled substrates.

Lowe's fibroblasts had about 10-fold and 2-fold higher specific activities (activity
per protein) of PAPSase and APSase, respectively, than normal fibroblasts. The PAPSase
activity increased about 20 % in Lowe's fibroblasts as the cell passage proceeded from 1l
to 16. A similar increase was also found for normal cells during the same period.

In contrast, the APSase activity decreased in both Lowe's and normal fibrobalsts.
During the same period as above, the activity in Lowe's cells decreased from 16 to 12 mU/mg
protein and that in normal cells from 6 to only a marginal level.

Elevation of PAPSase activity in Lowe's fibroblasts seems to be correlated with the

degree of sulfation of urinary chondroitin sulfate (2). For a patient who excretes more
undersulfated chondroitin sulfate in urine, PAPS degradation in fibroblasts were more ele-
vated. Thus, it is tempting to speculate that PAPS degradation resulting in decline of
intracellular PAPS level increases as a function of in vitro as well as in vivo ageing.
In this connection it may be worth mentioning that undersulfated chondroitin sulfate appears
in urine of the aged (4) and activity of enzymatic sulfation of mucopolysaccharide declines
as a function of the ageing (5).

Biological significance of APS degradation is at present unknown. It might reflect

alteration of cellular membranes since APSase is localized in plasma membranes of cells.
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Age- related changes in cell surface of human diploid fibroblasts

Kiyotaka Yamamoto, Mari VYamamoto, Hiroshi Ooka ( Department of Biology, Tokyo Metropolitan Institute

of Gerontology )

E¥2 & MRARBEBERTCT, TONHABIBLEINWIZLE TFTL, SBEOFGERT C &
BAOESNLTNS, —F, HRXTHFIERBOMDMIEBD BB EARULTISD, HFoibel -
BEHDECORRILODOVTRBELASLOBREANZIEINATNS, Bt MBARTHO BKIC
DPVTHLBRFEAVKEHZINTNS, R4A4RB, BEMHOELBRECONMBEO B
o2V T, ErRARBRBROBMEIFMAM (TIC MR) 2V, NETE&RECE LN
U 7.

TIG A "1 : 4 split ratic TRA/L, 7L (BEETHRMW) oMBErEBRCEBL
T, MRAOBKKE (EPM)R, IFTEKDE (EHWPRFTH) TPAVHUELLE, &
Bicid, EDIAT . BE., B5h B MBENISPBS +5.4% 2 L3 — R (PH7.3) (.p =
0.167) BBHA T, BCORETTRBREED UL . TOBRMEERTHU 2, .
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N TC-1HBOFRRRBROTRTHo N, LROEHETTCRVES KD B %ic90% L E
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EHNBOVBKAKWEOSHTRBR, 5~B5ROMBMTIR, -1.60~ -1.65C -2 % b DI
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=2 H¥-140~ 145 8BYH, 25 L63RDMMTIZ-1.25~1.30iC 8> 7, TIG-1 £ 51z & ~
HEMBMBSSRLUBIFICES IO, —H, cell volume (ZFHE) BMMT 3, Wb s
phase I Z A B, €N R T OMBREARBVROEZEILITHROWMHABIEHEBBENLT NS S L
n,

phase IN D MA@ 2, K S TP EYFE S LTHMITB3EAMRIL, XETDHTD, = EM
WMILHBBRIEL TS, T TRIiITcell size PBEBBDEONR L H ~r, 3544&0 MK
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2 HABRBEZhEELok, BROMBDERIC, FMEBOKXKEX (BEHES~46 u) &
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BTBRROLTV I, —F FUTL RBEROABEBREC O DD B ¥ @EE — 0
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TV UVTHBEINT BTV IEANIHNEBESSBIKRDEILTET, U T 2B
THBOLATUES XS B EOHNTDcell cat BH BFTXEMHLLTNH B H LW,

TIC-1 M RAMBAIE FPBEMBROBEFABTHDITIC-2, TIG-3IMBITDNT, £
DEREH B EHANKE TIC-2RB(BRXBAETR) ISLMEMWCTC -1 MG &b K AEHS

£ <, B/ UBSRETTRIIFEAELEUM-1.42~-1.45) R U, 554 LILHB I TIGC -1
mm&nuuanmﬁmx%iﬁ?m‘ ENTHPR VA KD RERIETU K, — A
TIC -3 K1 B (R AKX MLESBML)RB IR (-152) D5 19K (-1.61) FTHBHEREREL, 19K

~NRTRTC-1MBEEEAUUGEFEV ) KBDEE2R L, BRUBE, TIC-1MB
CTRBEWBEBSULVIE FTTFadokdUL, TIC-3iHMTRGBGRE CIBEASES T,
BR~BRTRITC-3MNBORVESTC- 1 MBOETREIDOUSBLIED, S5RUER
S BVHEEFRTULUZL ULDUL, TIG-3MBLSERLUBRIMD 200 MiBEEH A HK
MEBETLL COXS5ETC-3HBAOBETVRIBAOTH TR ER L PR E
BB ETTIZE Vo CRBRNANBELER LL TOXS5KBAUE BRI
KO BREFHBTH DR NS, phasc NI K B HCHKMENEFTT 3C & EBRUE 20
NRETOKDEERL, LOobMBILELESELOMR S RIS &2 HKIEL,

t:hﬂeyamc‘s&v:uﬁm%mﬁaaﬁgmﬂa(%n%n‘ TIG - IL, 3 K UTICG- IH) O HFRT
TR LR OMBERBREFAME I REIZINBEILLET I L SHAEZNL, T
B, TIG-ILB XUTG- HE b, TORTABVRISBERADL L BRRXOEFT & &b, @
EAECHEHBMICETUX, ,

ETAM TheooMBEOHMBEE (ZRBFEO)RZR BRAMROEFTRK DRIV, &K
CEHBEShBELEELWUELRR -V ERLT VL, 2T MEkDESMRSGE
HBEELCODVTHANLETZ S, VIFNDOMBELIIHABLTIBD, 26K NSES5H
DMBMEHLIEBEAECHUEMN ECRBZE EBNHUBPLEL THabb HMEOREHGR
DHBOMBUSBBAERBLTNBS L,
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INVOLVEMENT OF CELL SURFACE HEPARAN SULFATE IN THE DENSITY-DEPENDENT INHIBITION
OF CELL PROLIFERATION IN CULTURED HUMAN DIPLOID FIBROBLASTS

K6zi MATUOKA, Youji MITSUI, Sei-itsu MUROTA (Department of Pharmacology, Tokyo
Metropolitan Institute of Gerontology)

In order to investigate the involvement of cell surface substances in the
density-dependent inhibition of cell proliferation, growths of TIG-1 (human diploid
fibroblasts derived from embryonic lung) cultured on glutaraldehyde-fixed cell
sheets were examined. The cell growth was inhibited about 40% with glutaraldehyde-
fixed cell sheets of late parsage cells (PDN, 52), while perchloric acid-fixed cell h
sheets did not exhibit the inhibitory effect on the cell growth. The effect
of the glutaraldehyde~fixed cell sheets might not be due to artifact or toxicity
of glutaraldehyde fixation, since perchloric acid-fixed and then glutaraldehyde-
treated cell sheets inhibited the cell growth to a little extent (glutaraldehyde- *
fixed sheets: -44%, PCA-fixed and glutaraldehyde-treated sheets: -17%).

Experiments on the glutaraldehyde-fixed cell sheets subjected to glycosamino- ~
glycan-degrading treatments revealed that heparan sulfate might play a critical

role in the inhibitory effect of the cell sheets on the cell growth (heparitinase- «
treated sheets: -12%, nitrous acid-treated sheets: -11%). When cells were grown
on the sheets of early (PDL 12), middle (PDL 31). or late passage cells (PDL 47), -

late passage cell sheets exhibited a larger inhibition of the cell growth (-45%)
than early and middle passage cell sheets (-16% and -35%,'respectively). The
inhibitory effect of the glutaraldehyde-fixed cell sheets on the cell growth could
bé correlated to the heparan sulfate content on the cell sheets, since the later
passage cell sheets contained the larger amount of heparan sulfate. The growths
of cells with different PDL grown on the same sheets, however, were inhibited

to the same extent (PDL 18: -32%, PDL 48: -33%, PDL 59: -39%).

These results might indicate that heparan sulfate (or its complex) on the cell
surface is involved in the density-dependent inhibition of cell proliferation and
that the progressive decrease in the saturation density of human diploid fibroblasts
with PDL is attributed not to an increased susceptibility to the cell contact but
to an increase in heparan sulfate content on the cell surface during the in vitro
aging.

Acknowledgement: We would like to thank Dr. Ikuo YAMASHINA, Kyoto University
for the generous gift of pprified hepéritinase.
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CHANGES IN THE SUSCEPTIBILITY OF ERYTHROCYTES TO 6-TOXIN WITH AGING IN INDIVIDUALS

Megumi SAITO, Susumu ANDO, Yasukazu TANAKA (Department of Biochemistry, Instrument Analysis
Laboratory, Tokyo Metropolitan Institute Of Gerontology) Yoshitaka NAGAI (Department of Patho-
biochemical Cell Research, The Institute of Medical Science, The University of Tokyo) Junichi
HASE (Department of Biochemistry, Faculty of Parmaceutical Science, Toyama Medical and Parma-_
ceutical University)

Cl . perfringens DELT 5 O—toxin (perfringolysin O ) XFMBRE v 250 —1 TR
BMELTBOES ST, MEOEMRE TR 4. ~ ¥ RFRMEBD O—toxin x4 5REHEHME
KOMSCH->TEITZCLERELAW), & THAORD O~ toxin KL+ SREEOEMALE ~
AVRTE—AFREEDLIICBBLTVE2 M5B CUTOERE T o %,
OBIVRFe—1&e®ELAT » P ORMBRICDNT - O—toxin REZEOTIL TR,
OMBEIOHED L Y VENESHWEO < ¥ O KRMBMICONT toxin BBHE D 5 & HIC, FMR
BOoavxye—r 8t oBEFETHREL %,
(FE)BRBOOHEICRE > THE L% O-toxin BREA VA, 5» bdy 152U R50—n
RUO025%8a—nBRF Y)Y 42 8CRET2AMABTL A0 I v AT o — L ARKE (8E) ~

Table 1. Susceptibility of rat erythrocytes to 6-toxin
and cholesterol contents of the membranes

No. of plasma cholesterol membrane cholesterol HDg
animals ~ (mg/100 ml plasma) ( g/ g protein) (HU*)
Control
diet 3 48.81 + 9.57%%* 0.153 + 0.041 1.50 + 0.11
Cholesterol
diet 8 104.34 + 12,7 0.188 + 0.053 0.73 + 0.13 -

* One hemolytic unit (HU) = 8-toxin preparation required to cause 50% hemolysis
of sheep erythrocytes for 30 min. at 37°. '

References: 1. Nagai,Y.,Ando,S.,Tanaka,Y. and Hase,J.(1979) Biomed.Geront.,3,38-39 <
2. Mitsui,K.,Mitsui,N. and Hase,J.(1973) Japan.J.Exp.Med.,43,377-391
3. Ando,S.,Kon,K. and Tanaka,Y., in “"Control of Membrane Fluidity" (Kates,M. and Kukusis,A. eds.)
pp.43-55, 1980,Humana,N.J. -

4. xHUW-LP, MAOB3, B o~ ,(197F) HSPAICSENE , 20, 200-20¢
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NWRIRO O-toxim MBUNE T T2 L2HE LKW, R4DaLv x50 —AERRERAL
TVRT o —ARRARO toxin RREZTRODIBFE A > THWLTERERL TV S,

— %, BHEOMECHE N~ AFHAIRD O— toxin REMEE 1 O L 5ICH & & ZAL % L 25
Ravzase—r8il@thictit+2 L 52 E e R 2D ok, COT LML, MSICHS O-
toxin RRUYOZEAAEIVvZIF o —rDOBIL L b CLOMOREES AWdEEARLZ FOL
LERBLTW2TEEERERT 230 L EBbN 2,

Each value represents the mean + S.E.
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Mg EdHHRF

2 %ap. % BRE(RELAASERFRFRARENS) . & B
(BRORPRFRA) , (4 B(RLELXGERTARFTARE D )

CELLULAR AGING AND GROWTH FACTORS

Hirovoshi HOSHI,Mikio KAN(Department of Cell Biology, Institute for Tuberculosis and
Cancer,Tohoku University),Yoshiki MINAMOTO(Central Research Laboratories,AJ inomoto

Co.,Inc.),Isao YAMANE(Department of Cell Biology, Institute for Tuberculosis and
Cancer,Tohoku University)

mmzmoﬁmémaazr.mm&mmsnn%m&mmmagwu%o¢msa
nb*@ﬁﬁomiﬁmOkb.itM@éﬁmnvFDQWK16&R@&OQW&
EDkD , ELBBOERAZBESNHNBELED 2,
%EO$H%QT.®ﬁ§o%ﬁLkﬁMEm¥ﬁ(MﬂW%ﬂwas%ﬁﬁﬂﬁ%
mwlb%ﬁﬁﬁﬁﬁﬁﬂ%ts.@ﬁﬁ@%(NF)Kﬁ#éﬁ%ﬁﬁ%ﬁ%ﬁmu
ﬁ(.&MK&&MDnT%mKﬁﬁwtéc&.@EM'o@ﬁﬁ@#mmﬁmm@
FOELBTHAICE, 2 8&L ko SEAHBEF (EGF,T,, Insulin,Transfe
rrin) ORIBESHMBECD 5 2 -2 -CHDVB L0, AENBH BB EEC L b
MAEFLBRALTHAT I OBBEFORERDWTRET 5,

<GREB®>
%R@ﬁﬂﬁﬁm%ﬂﬁbtbl:2%%&%%21.6m9+—vk2x105m
oﬂﬁ%ﬁiﬁkrﬁﬁ@&&ﬁmLkocoﬁtmmatsr(ﬁﬁﬂ%ﬁM)ﬁm
o5 sEMBMMMBmMMTEL , A RH M (BME—10%FBS) CHRTE(HBEELEL A,
BME=10%FBS,SF—-05%FBS,HF (HMEFMHE/M ) — 104FBS,SF—10%FBS
DABOKMIC L ARREMOMREN BB BN MABE, @RELHN, SAEM
Oﬁm[¥ﬁﬂﬁﬁﬂm9wtﬁ<koﬂﬁ@ﬁ%&ﬂ.ﬁﬂﬁ%ﬁM%ﬁm%ﬁﬁﬁ
wﬁmﬁﬁwﬁ.&%Tﬂﬁ(&bﬁﬁ@%@ﬁ%ﬁt(&ﬁkom%%mﬁﬁmvm
TRYBERNFORARINBEION RGO D, MBEROAFEE B E , &ICH
BONRELMUBHOLSL2WASMAL , PHURYTRELCEHMBARE ML |
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IR (€ AR LR X b /8 v BB BB A 9 6 2 BC A L
EGF&Mﬁﬁ%ﬁﬁEK?§KN%Lrwac&&W&OKW RAETHEL 22088,
E GF &M %M Cohn O M5 Fraction | ¥ MA TH X+ 2L DNASK
BELCREL 2o Cohn O E S Fraction | D F(E fibrinogen ( EG F &
RIERI 4 ) TH B0 IC az—macroglobulin(a; M), fibronectin § EINTwarC Etd
BDORo T TLNS 2MOMM > "2 BN+ HHFEM, s F 35 ih T o 4 itd 0 56
&UDNA%EK%&%%W%ﬁ&koﬁﬁ@%0§mLT%68F¥ﬂT.mm
fibronectinlC ¥ L TD N AARRUERHHEREERAGE IO A,
HEDHRIYHERFORBERBBENLDOEBD <5 £ - 5 - (FdREsumE .,
MRERIH . MIRELeEMN) CEETMER DI LN TRRI N, RMMEFiz M
MPCHBHSRECE 05 0.MP fibronectin ERARARTC EbbhDRo WNHE
FOMBECC L 2RIEBROBMM , WHRF LB RAEMART oM, fibronectin @ 4@
BUMEABFORTESBCAINAARETL 2,

In Vitro 1ifespan of human embryonic lung fibroblasts supplemented
with various media.

lifespan,population doubling level
culture series

BME-10FBS SF-0,5FBS HF-10FBS SF-10FBS
CBH-2 52.7 27.2 55.6 56.3
CBH-S "'7.3 2“-0 50.1 55-"
CBH-4 50.1 25.5 55.7 62.3
meanis.d 50.142,2 25.6%1.3 53.812.6 58.043.1

Effect of az-macroglobulin{asM),plasma fibronectin(FN).and EGF
on DNA synthesis in CBH-4 cells(PDL-16).

®
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GQERABBSAREZTLHSELEL
MABBEXRBMBEEF (PDCF)DHEEAH B O — & &

REF BEX (KEBELBAWARFTRSEWRK)

UNINVOLVEMENT OF Gg PHASE IN DETERMINING THE REPLICATIVE LIFE
SPAN ————— A SUGGESTION FROM THE ACTION OF PLATELET-DERIVED

GROWTH FACTOR (PDGF)

Tadao OHNO (Division of Pharmaceutical Sciences, National Institute

of Radiological Sciences)

MARBEXBMEF (PICF) R, BN MAES TN R BL., BEMEEE
KB 2EAASHEODEENCMBMEFO—~D2TH 5, WEBChETI., &
RRESBEFFMBIRVOOERRICB VT,

(A BE AR BRFOBER IWBEC X o CRESEh 3V

() WAAEEHBHAOCREE A RS 552

(3)PPDCFRZOMBONMMABAABEFO—~DEUTHEBLTN S
CEeEB/BELTS XL, UBL, BiE. PDCFHCOMBOMMEERRET 218 5
BREABEEFULIVENS, (2)RECHEVERMELE ., BEEONIBRT 3
CEoRLDTHBET B, _

L% TMR-oomm . ToM-HE#) CEBH UL RMB MW (4-FBS) 10% 2 M &
THREB/UKL ,d-FBSH B EHPDCFIE®EER LI D, d-FBS % CH-Sephadex b 5
ALY BHURLWHSEENC-d-FBSEUTHBHERIABWVWKE ,PDCGFIZE b M
ABEXOMAKMMBU, M-Sephadex ¥ 5 ADBR B S THAMBULER %, SHRE
B.BHEcEMULELE, —BEBBELOS, BYUVX2RAORRBREST L, KRR
¥HUX, '

BR A-FBSXVHEEEEREEMREULCNC-d-FBSOYBETCHE S he @
ES‘;;—?_ UG OMMBEOELERUL(EL) , UbURBE, FBEHOHXPITI
BT ERD o, POCFEBMT B &, A MBEORPABRMBEIN DO D,
HAEBBARLLEHEET, NC-d-FBSRIEKNISEMBEIABEELULLE, BROD
BHEMIZI0%4d-FBSREPDGCGFERMUEBETDHLDRERLh I,

2R ®BEWODLDRIKEhhXEKPICFOMBEARELBI SEAR,

o (1) B 55 WEEGHE PSS SHU ., DNAS KT U T competent 75 R

me v s
(W) ABEROMBB GBI ADC & OB IET 5

)

)
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L ,_O’ i A
" Pesme
v A
A
Ry
60- , A
-DJ ,Ig/ /
a g /
50r ;;/‘ o----0 d-FBS +PDGF
ﬁ‘ «——o d-FBS
4----4 NC-d-FBS + PDGF.
A—A NC-d-FBS
40
° 1 1 1 L L
4 6 8 10

Weeks

1. IMR-90V B OMAMBELABBEBHMIEYN TS
PDGF O ¥R

D2HTH Do o T PICFOEFEETTR., HBRGOGBRA>TKHRRBRT ST &%
XN, M1TH., IMR-90MKBIZ, PDCFIR X2 TBEMUBNWRREB I
BhhreredHic,. HEFBOOEBEZRT . HABEBHNMUELDEIREBREIN B,
UbhURNSE ., ThTHbRIB.,. 2BEHRLEFE2EERXABIbol &R, o3 M
BOABRBTOBRERBLBEUVLINWZIZERBRLUTN S,

EREBONMO BT RBCE. QEAOHAVEHNB T 5BRBOMBI . 6, B »
5 SHIIC 25 5 transition probability D ZE L L X 3 H BB W B B RX DB 58 . BB E
ARTETERESHBOERBEABSELL T ZIOR, MEBGHEIEALDZATHTITIE
NENS3 XL, QBOEIHTERBUTNZILHTHSS5LBDND,
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NTVREBREAOEHABRIEE — MESLEHERAEIRR

HEHE § (RESBEARSHRFEYWESN ), F H 2 ( RERSRRBEYEHE )

LONG—TERM CULTIVATION OF AMPHIBIAN MELANOPHORES — IN VITRO AGING AND SPONTANEQOUS TRANSFORMATION

Hiroshi Kondo ( Department of Biology, Tokyo Metropolitan Institute of Gerontology ),

Hiroyuki Ide ( Biological Institute, Faculty of Science, Tohoku University )

t FETEGEIRNIEN , RS BB GZ L O &0 6 ,MIEEBIEDEFLEUTRREHh,ZLOMEMNIEhIIC,
B, HEEREIBRIC R FFU IcHlid T, IFaE DT FILREBR T IC L BEBEE bbb, SBU,IESRULY Y
HTLRERAR, 2 S=VhEEL B, MR T, RERERBAIVE MSH B5cL BB XS = KK
ARBRHUDDHMHTIOT, ZORY MRBELDEFNVRILEDSENESHEMHF UL, X.EBTHOVEYWOM
BELBNHRBECONRABLIINT EH6, N TLEREASMBELOEFLVRICIIDS EHESHOREENS
LTOWRBIENE,

( R EHE)

REXMZ, Y HTIVKD4E (Rana catesbeiana) DREENS . F) TS U AHABFRicol |OBMERNERLEEL S
WT,MEEhic, SBEhciiEiR. =7 ) BB EIER LT R cconditioned medium (L1Smedium + 10%
FBS) ICRARCIREE M20H4IC/TD & 5tcm&ﬁmwﬁiﬁm¢c%§wkmmm%mm‘c,77;u:1ymlﬁ%*wr—u‘c*,
25, BEATERE N, PRIZRT,H10° —10¢ MEHS X3 R+AORSREOI D -2, NU T oaET
HH5N WHABTHBRE N MEASY Y —LILTU— hEhic, E0O8,%0—B50 5 MERBEIRC & L MBS
EESh, BEEmE (PD) MEREhi, TOR. ¥ ¥—LRN2RNITIT> e BB, split ratio 1:23U31:4
TRERIGHE N, IREBREBTEST SR, EDOMETHRAT Sconditioned nediun® AFICIIBU , HEUTHE
Aur,

(EReux)

U HTILVREREB, BFRRIERT ST LI LD BB v — U dH e D OB SRRICETUL, ehicfizng
ROXsEoMMBBREhIc, AMP—1TR (HBMR) ,MIEHASKEBELZocH ( PD 60 ) ,FUMIMAS
SRsEREhe, CORSRNUMBIENSSIFBEEOBRELBT EHh. W3 v, ARICHES I

(HBR) ., X, RAELSFHULHMUL Zcconditioned medivnE AL TS ,non- conditioned mediun®EALTD,

RS & T ROAHE SRR SN, BRICX ST OMMOBTI, H—BH (ZO—>) O EH~CERD S
bPShITEh, DO (PD 10) TGRS ¥ —LICHBFUMBEOXKSEHIBAKCHHT 358,261
BAUSTE NI (PD 26) TRL,BAICHMT SHEANLIIELIIV, ©- < OMFT 3K WU SV ARENLS I3
D2 TNBHT LTS hic, PDS6TIZ, BACHMYT MBRERINT, 0o < DINFT S/ & AT 373V #iF
MHEE>TRBT EMHEREh, ULHU,PDI0TII, A HATT S MAOHS 8, BUNMMUic, MESHRONEX
D BATT Y SRRV O MISMET (PD 18- 31) (&, RIGMIABEI NI E <, MRE 1L 52 & 1 e B O MBI
(PD 60) Ti3, PEMEBBNAI N EHBWE e, NG IES, MAMNEEL c/RBHEE (PD 82) T, HU/A
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SRESHREESHEDLDOTEHNAONL, ThHDOHRIR, H T REFMIKRIZRIT ST 21L& D, phase 111 Bl
& (BIEHRK) BHEEINBITEERLUL, UDL,E0GHBMRIIRFEITCEREREREL , BROFGELDOLS
235600, REESITOERID, AP- IQOBEACSNT, MHOEIEL cBHE OREHER, 20=30TELL TN
B8, AMP- 3- IOBAIZ. R/EEKII2n=26 (IEH) T, BIELBSSHNINT EHBEREhic,

AS=UMBNE, IMSIERE LI BRRSEAR KB bHREh, i ERERULCHETL, X252
DRREES N, SSUEOMEEL, BRIEACTRTD, MSH O/S5IL LB XS0 MO K@, &L
BIINT EMBMEXNI, UH L, EEERACHIETIE. A S VD ESIKER U E FICEIMEBSNT T & BEHE
Endc, SBR,BRIZHERS XS UH O BN, BB ONTRHTEIFETHS,

DY HTIVREKAEOMMRIL &35 MIAREDEL

Cells; gigh( 8 cm®)

5x10°

1x10'

5x10'

1110

sxi0’

1%10°

10 20 30 4 S0 60 70 80 90 WO
Popuation doublings
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e FEEERRCENIR L Feeder layer O FABERO = o = —HEREBLBS IETHR
—kEoEX: t O MO R —

¥ TE&
NHENKE, HE

Effects of feeder layers prepared from human diploid fibroblasts on plating efficiemcy of
transformed human cells.

Masayoshi Namba Department of Pathology
Kawasaki Medical School, Kurashiki 701-01, Japan

30005 FOa~xv 60> v—BEMB LA t 2RGRES MR EFEERCLT. Th

% Foeder layer & Lo # L T~ T @ Feeder layerOk rilE0 v =—FKE (PE) LA -
TAHAHREBREL %o
(RBRF®E)

1.

2

Bih: # v~y 3vFEESA - rEH+ 10540 + 10048/ mbhF <1 v >

MHZ : Foeder layerfEAOMB & LT, b rARHEROMEFME (WI—38, IMR—
90) LR AEKRERBEFUARB LAk, ERNEXRMEG. ERABAROIOLBFRR
BEFBEAROMB L EH AR, PEXA25ADOMBELTR. KO 2BEOHRBR T A
wko DaxnVhe0Fr~—HRTHEBERNTE®EMLAWI—38(WI—38,C0T—1), 2) k& b

ERmEMEKk (Heo)

T o= R : P75 T confluent €% » 2B IO MiBE % 3000 5 PG LA MY 7
e EREIY, 55mmO Y y —LICE X Foeder layer ¥ ff > %o 248tk 100~
S00HBE O WI—38 CT—17 HGC i3 % Foeder LI % 2 2 HMKRL., BE. ¥— 2 ¥
L. SO EOMBEYI Do — 2 HABERA TR A BHOEHIZ. 1 BME

C1EfT-o%ko PER. 1 MO Y + —VIRELAFH v =K (BB KO Y » — LvEER
IOV v — L ~NDOF EALMBEHEX 100 THEL 2o

(&ER)

1,

PE % Feeder i ICHKE L oo MIBENHES TIP TRIPERET LA, EEMBEER
2000~ 10000/ c®T D » 2 o
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BEREXREFMBOES KX ERHEFMAL X bﬁw PE ¥R L %o

FooderfifE® PER L L BETHRE . TOMBOMBEBEFETH » 2o
ERALHERIABERBELCHR T 2EMBETNBE CR PECESR D >R T %
Db, FRERO L rCHXTI2BEFHABRIBLCHAMBO PEXBD AT L % 5o ko
WI—38 CT—1#if8D 2 m =—JRBIR. WI—38 &L IMR—90 LICAE LR 3D &. FAEES
MRE:TRBE> Tk, HBREFERECAABOERBEFEBR L TRERD 30 = —
BRERTEAED > ko

CT—L1ICX 3 % Feeder iR Id & F MifE % Fooder & L THATAHABDI > L =W
AHRO 3T3,10TYV2, 55 RME2HAEBREFERC 2R s -—HBRE 2 HGEBEY
HMBZ2ETHEDPZTIRCPERBOR AP oko HECODHBAR . "2 R4 —HHHED - &
B PEXRLS, EPERYRETR PERRABE TD>%o LA L BHIWHEL % Fooder &

LABA. 3 v=—0OKEIIBNEIH ko
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EaEODECcLIs»ERer 2B ROBES
— BT EbLSEL

FEHEZ, BEEF (RREBEARSE)

A reduction in the ability to survive
in a limited serum concentration
in “senescent” human diploid cells

Shuji Honda and Mitsuyoshi Matsuo
(Tokyo Metropolitan Institute of Gerontology)

<F#H> .
Zhict b u-THRLPFOLAARIBEABE COMRAM LRI TIC LR LA
ShTW3, Zlit@BEELoBEBILo TR, Bt i HMRAEORRA, T1-E£EKR -
TROVESh-ERABOEARLMAREORC VP TILOBERULEOXRBROMEY
BEShTVW3, BHOLFLARBETANSHTF AN ORMEAABBRILE S >T
CDEIRENRTIDERETACLRBRA%RSZ CLTHD, B ~v 2 3T3 M@ .
BOBFO  EHEEF KE-THRBELSRATLECEHAONTVE, £C T
e fERERERBLT, BN, AR EMFREOEM CERETE L EOM "
BEZ2HAN, 2ORIHDPDTINERERBIIEMRMRLELIN>-TEDLIISKEWLRT B H
EHEL:, BRI U 3 MBEME L EUREOHMBRER< I L NAEOLROAM
b5, .

<M/ EFE> | -
t PR HRGEFEAR (WI —38) 2B Wi, %I Eagle X 7 & #h
mMRERRLHZB V.

<ER>

5 X104(F 2124 x108)@%E35cmBDO S5 RF v 2 v +—1L (Lux) WKiEML 3 H
MoOFmMEclr R, TORENFEHREITERL, BEACHEABEEMNEL o,
KEBEMB (PDs )NBTCRABBKOBYVRB THMEBELALEBEIA L » - 72(Fig. 1)
BPDsTREBBOBRY NS Sh (Fig. 2), 52PDs (BF#& DO PDsi353) THRERBOFE
LWET M4 5h (Fig. 3), CoMBEBoRVIOERE (0 ~025%) KEFL,
BECELNEHICEASETCOER (1 ~8H) KBS H o, ‘
EhAEHP Tl ~7TEERL, BUIOEOHEXEBICRELLEC A3PDsTR, 10%
s cERLALOLAERABOMBBANEE T CHIML 2, £ 252PDsTHR10%
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MR LLE, SVHBERERLL, WFhoBAbENHER TCOER S I,
ver—VvEEI ORI Ub-EIBICE, BEXBEONUDL - 12,

CEE>
MlRsREEYE (RE) oF "2 @RI "F VERBLII S, EOoE S5 iIdER

BREOEBIKEVWTEEE2ZISP TS, ROAFRE->-Th#H D "£ERF" %
BHBEETRLEBTRBE IO I,

ﬁﬂ%ba- Fig.! Fig. 2 Fig. 3
/ dish
1)(106 - 10%. serum i
10°/.serum

355PDs

¥ 10°%%serum
IXIOSJ- -serum :;Dj/,/-—‘

-0-ereQee..0---~0 - 'L y
_ " o _-serum

—_— — —_— “*o..-

Ix1 d.l 10°Ioserum o 10°I.serum . 1p°l.s{erur.n . "“~-~.q

0 2 4 6 810 0 2 4 6 8 0 2 4 6 8 10
days
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EREBEERCID)HRRERILA  ZEGEHMRBOXSG

CBRREE, MBANE (ERSBZAKAFRM)

THE LOW-DENSITY INOCULATION METHOD OF THE SERIAL SUBCULTIVATION OF HUMAN DIPLOID
FIBROBLASTS: AN EFFICIENT MODEL SYSTEM FOR THE STUDY OF CELLULAR AGING

Mitsuyoshi MATSUO, Kazuhiko KAJI (Tokyo Metropolitan Institute of Gerontology)

MBEBEAXAOETFAVPRELTEREZAL TS e P ZEGaMERE, AFE2H K 1:2 T3
~4 088, TAALHLI4 TEARRTIFERLI > THEEZhTWE, LaL,
ChbDoFETH, MEROFGRTRYREBETI ST TC6 7AULERYETLAAE %
bhWh, P _HEGEHBOERFAAEERHRCIOTRAREBEMNBCEEL T
WBZelDBbhoTWnIOT, REEBKAERENEYZ 22 L2 (ERBMYERT
EH5RBEERETERED, IRERPIUVERLOMBEBCHETD S99, Re i, M
RMAEERE2HICHER o okBr L TEAKRTI T LY, HRBELUAKIZE
BENBHEBEBORBLUEF TCELCLYRHELA, TORRE, HI3ITATHEGEK
TT2MBREB &,

(FE) e RENBRBHEFEART IG— 1%, 37C, 5 BRBHIR - BP2E
ZHEHET, 0Py vyBRAB, R=v )y, MV T =AY {BMA -7 B
HamE Ah S0y y A3 yERNP THEE LA, #RE, F7 238 4 28K %025
YTy, BHAHMALABRI YD EBRTDLDh A2, R, OREAENIK 4 22
nNoMBE*AVA, BAKROBEBRER, 2§ K114, XU 5 x10, 1 X10, 5 X
10/t Td s, MRBCETIRMREOREZYP NS AacbC, HREBEERL — &
MME LARATHAYR T, EEECERLTV28E ) > REBHR CHER L
B bryYTvyorRBLT, EXMEEYHE LA,

(BRFPIVVEFBEIRIKFRTLIOR, EBHMRBETEE I L AMRIAECKRE
L, BN 240814 (ULTEBREELVWI))DRI->TEBILAIDL VI A AK
ARMTHEGERD, BERE S X10MKR/a TERI L AMBROKREERME, &
BELILZENDOH LB Tdok, TOBHE, KAREFFEMBKCI0~20% © 1% i A
Roh T LRRKENW, L2 L, BRESBEE (1 X 10EB /o) X - THRZ
NAMBONBRENCSPT 2B HEERRER, ERERCISH4 (MELAGEMKIS~
S8 OFMHE I\ T 20~25H ) ¢ E—Tdorke, MEMEMBEMGE, MEEDE MK
10~50% TRHIZIE—FETH b, S0LUBSKCERINS (K1), BBESBEE K
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o TEEANAEMROBMEG, T~0fE M/ B (5 X100 h), 6~8 (1

X100) $ L5 ~6 (5 X10°) Thok, MELHMBEEKE LT, BREBEEK
Lo THBINAMBLERERI STEZEILAHMBLIEOBCHEHEZRD G & 5

ok, BREBEEETAVWE L, BRECEKBLIMY 7y ABOBHEERIT B,

LadoT, MEOFGRITH L)V FY OB YANHBLERDS Y, BERE
1 x10ifg /el c2 B BRHMER TS RAL, -4 THREZ 1 BMER S8+ K

CHBOMN YV T RBEMAAKRB(BEO L) STy N BEMYE, MEOEFTADOEIIET

BRZ%) L2, SHEZHBLAXEZFONMKEROZGARBO D LA 22 ok (&

C2), MYV Ty rRBAMBOFSGRBLALEBRYELAVWEELLRLDL, —BK

MRBECHMRERELARBIC LA LA TWSD, IROBLAAIYXARAREBENRO B D
Coahn%50T, MRAROEMBOREX*ERNMICEHILELD 5, KRBT
HPHEEEB~NOEHFMBBLYERHNCHERS LKLY, FHABOKEYHRE LA, &
EMY¥*#HALT WA REOEMBHA 1 X100 3 23 1. 408 TBEBEIhALEE,
NEHBEOMBEFRLEEL T Tho55 L8659 TH ok (H2a), 2hXNKWEMY
OEMBAE, 1 XICMB /A TCEEINhALALEOIIBHEOLRIEIS THL o2 (F
2b), dL, EEMBOERRERLKREZENRZAWSEThE, BT 5EMKR
ODHBIZIOPLULT EAMOIA 0T, KABROMBBEACLIAKAEENR~DOEE
FdnwTdd5, BARLLT, et ZHEGKMREOMARERECERBEREELE YA VWS

T ltrEcOARATEMEZL LN B,

Table I Fig. 1.4
Inoculation Passages PDs Time
(cells/cm2) (days) -
2 ]
5 x 10 12 68.6 84
12 65.1 84 & 30} 1
3 [++]
1x 10 12 65.4 91 g
12 65.1 91 » OO
3 o
5 x 10 1s 67.9 105 £ 50
16 68.3 112 §
(1 : 4) 32 55.0 231 ,3
32 58.9 245
1 L A A 1 ] —t
Table IX 20 40 60~ 80
population doublings
Sub- Exp. No. of PDs Time Fig. 2
line No. Trypsin. (days)
1 11 75.8 154 L b
11 80.0 154 - I
3 11 79.7 154 NE i 1
A 4 11 79.4 154 - =
5 11 75.8 154 ] }
6 11 77.2 154 ~
= L
m.78.0 _5 ﬁr/ Y %
1 22 78.4 154 N
2 22 81.5 154 @ - -
B 3 22 79.9 154 o
4 24 84.0 168 8 <
5 22 80.9 154 <«
6 22 77.6 154 -] .
m.80.4
1 - 2 1 V] 1

20 40 20 40

time in culture (hrs)
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RARHE, SBEF (RERKFRFRFREDF ﬂi)

CLONAL AGING IN PARAMECIUM :DECREASE IN
MACRONUCLEAR DNA CONTENT

¢

Yoshiomi TAKAGI, Naoko KANAZAWA (Department of

Biology, Nara Women’s University)
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THE EFFECT OF LETHAL MUTATIONS ON THE CLONAL LIFE SPAN IN PARAMECIUM TETRAURELIA

Shinichi FUKUSHIMA ( Department of hygiene, School of medicine, Kinki University )
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The effect of lethal mutations on the clonal life span

Experiment I Experiment I
Experiment . Control Experiment Control
Synclones EI-1 EI-2 CI-1 CI-2 CI-3 Er-1 EII-2 cIo-1 CII-2

235|226 | 227|213 | 222|221 | 225|263 | 243| 200 220/ 198 | 25| 259 | 200{207 | 173|254
233|211 | 207|206 | 192|210 | 220( 246 | 240[ 191 182{ 198 | 25| 227 | 196|202 | 171{215
232} 208 | 180|188 | 187|210 | 201|188 | 239188 158( 192 | 25{ 223 | 184|197 | 168|214
Clonal 2241207 | 158(184 | 1821174 | 190|175 | 212|181 142|166 | 241184 | 173[194 | 164|201
Life 215197 | 141(180 | 168]164 | 184|164 | 204|175 130/ 163 | 24| 171 | 169|185 | 118|191
Span 180|197 | 140180 | 145|155 | 172 A | 171|173 125) 148 | 23|1167 | 167(183 | 117]172
1761158 | 128{178 | 120|114 | 155| A l68| 171 50( 143 | 22| 166 | 155|177 | 117|162
169|156 | 123(149 { 117/108 | 153| A | 167|162 46| 128 | 22]153 | 143|156 | 116|132
153|150 | 120|135 84| 79 ( 150| A 156| 158 44| 119 | 22(146 | A |155 92(113
A {136 96(134 67| A Al A 148) A 39] 99 21 A A (140 92| 67
Mean 2021185 | 152|175 | 148|159 | 183} 207 | 195|178 114|155 | 23/188 | 173|180 | 133{172
is.p. 32| 31 41| 27 50| S0 28| 44 37 14 65| 34 1l 39 19| 22 33| 56
Longest 241)226.] 251|213 | 288[ 221 | 251| 263 | 243| 226 235} 232 | 25278 | 208|239 | 224254

A: autogamy, S$.D.: standard deviation
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Ci-3 mfl, EI-2° CI-3 OMIISEZEASFSALND A SOBMPEOMCEZHARBn Sht, %= CI-1% CII-2 -
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ALTERATION OF TEMPLATE-READING FIDELITIES OF DNA POLYMERASES, .
@, £, AND r, IN NORMAL LIVER OF AGED RAT.

Takahiko TAGUCHI, Mochihiko OHASHI (Department of Biochemistry, Tokyo Metropolitan

Institute of Gerontology)
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TRANSLATIONAL ACTIVITY DEPENDENT ON NATURAL mRNA OF RIBOSOMES FROM YOUNG AND OLD
MOUSE LIVERS

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

SUMMARY

Translational activity of ribosomes form young and old mouse livers was examined in
the assay system dependent on rabbit globin mRNA. O0ld ribosomes were shown to have 30 to
407 lower activity than young ribosomes. This observation together with our previous
findines indicatgs functinal alterationsg of ribosomes in old animals.

INTRODUCTION

There have been a number of reports which suggest that transaltional activity of various

cells and tissues decreases with age of animals. But it has not been studied in detail
which components of the translational apparatus are primarily responsible for the decline
of the activity. .

We have previously reported that purified liver ribosomes from old mouse had 10 to 40%
lower translational activity than those from young animals in the poly(U) dependent poly-

phenylalanine synthesis in vitro (1). In this assay system ,however, synthetic mRNA was

" used which lacks a correct initiation codon, a specific binding site for ribosome and
other primary and secondary structure required for the efficient translation , so that
the observed changes in the activity might not be a true reflection of the situation in
vivo. ‘

In the present study purified rabbit globin mRNA was employed as a natural template
to examine age related functional alterations of mouse liver ribosomes.

MATERIALS AND METHODS

Animals: Male ddY mice of the age of 2 to 27 months was used. The median and maximum
life span of the animal under our breeding conditions were 18 and 28 months respectively.

Preparation of ribosomes: Mouse liver ribosomes were purified by the method reported
previously (1) which involved puromycin treatment in a solution containing a high concen-
tration of KCl in order to remove contaminating mRNA and tRNA.

Assay conditions: The conditions of translation were essentially the same as those
reported previously (1) except that rabbit globin mRNA instead of poly(U) and magnesium
acetate of lower concentration were added in the reaction mixture.
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RESULTS AND DISCUSSION

Control experiments on the assay conditions: The incorporation of 3H leucine into hot
acid insoluble materials was almost entirely dependent on the added rabbit globin mRNA,
translational factors from rabbit reticulocytes and tRNA from mouse livers. Thus the con-
tamination of these components in the ribosomes was negligible. The incorporation was
linear up to at least 40 min. Magnesium concentration required for the maximum incorpora-
tion was found to be 3.0 to 3.5 mM,

Changes of translational activity of ribosomes during ageing: Under the standard assay
conditions translational activity of ribosomes of old animals was significantly lower
than that of young animals in two independent experiments performed so far (Fig 1 and
Table 1 ).The extent of decrease (30 to 40%) was similar to that in the previous experiment
where poly(U) template was used. These findings suggest that either initiation or elonga-
tion step of translation might be affected in the ribosomes of older animals. We are
currently examining these possibilities.

Size of the products of translation: In order to see if the translation was terminated
prematurely on the template in old ribosomes, the products of translation were analysed
by electrophoresis on polyacrylamide gel containing SDS. In preliminary experiments,
the distribution of the products synthesized with old ribosomes were indistiguishable
from that with young ribosomes. Thus the decrease in the activity of old ribosomes cannot
be ascribed to the premature termination of translation.

REFERENCE _
(1) N.Mori,D.Mizuno and S.Goto: Mech. Aging and Devel.,10 (1979)379-398

SIMMARY OF TRANSLATIONAL ACTIVITY OF "YOUNG" AND "OLD" RIBOSOMES
TRANSLATIONAL ACTIVITY OF “YOUNG" AND WITH RABBIT GLOBIN m-RNA

'OLD'" RIBOSOMES WITH GLOBIN mRNA age of mouse 2:;5::;:::ed*' nver;gg.p, :::;5{:;(1)
wm T et oo | w
° mid- 16 mon. 42.7
F dle 16 mon. 61.4 52.1 76
- old 27 mon. 43.1
° 200} 27 mon. 63.1 33.1 77
E Exp.2 young 4 mon. 235
8 4 mon. 221 231 &+ 7.3 100
H 4 mon, 238
g old 20 mon. 129
o l00f 20 mon. 128 146 £ 24.7 63
% 20 mon. 181
,E.=‘ *fmole/ Ao unit of ribosome/ 40 min,
|
n:!:
0

Table 1
0 0.5 1.0

amount of ribosome (A260unlt)

Fig 1
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SINGLE-STRANDED REGIONS IN THE NUCLEAR DNA OF MOUSE TISSUES DURING AGEING
WITH SPECIAL REFERENCE TO THE BRAIN

“

Nozomu MORI and Sataro GOTO ( Department of Biochemistry, Faculty of Pharmaceutical ~

Sciences, Toho University )

SUMMARY

- Single-stranded regions of DNA from mouse tissues of various ages was estimated by
the treatment of the DNA with nuclease S1. No significant changes was observed in most
tissues studied except the brain where slight but significant increase was detected in

old animals.

INTRODUCTION

Structural alterations in the nuclear DNA during ageing would result in the deterio-
ration of gene expression in cells, which would in tern lead to the gradual and irreversible
loss of functional activity of tissues. Since Price et al.(l) first suggested the increase
in strand-breaks in DNA in post-mitotic tissues of aged mouse, several biochemical investi-
gations have been reported on the changes in the size and nuclease S1 sensitivity of DNA

from young and old animals.

Chetsanga et al.(2,3) reported that the proportion of single-

stranded regions of DNA (ssDNA) increased with age up to 25% in the liver and 14% in the

.brain of senescent mouse.

The values appeared to be much too high if it would reflect the

situation in vive. In contrast to their results, Dean and Cutler who repeated the
experiments carefully found that the proportion of ss DNA in mouse liver did not change
significantly during ageing(3-67%).

In this report we reexamined the possibility of age-dependent accumulation of ssDNA
of various tissues of mouse with special reference to the brain using a different method
of extraction and nuclease S1 digestion of DNA,

MATERIALS and METHODS

Animals; Male ddY miceé (mean life span:18 months and maximum life span:28 months in our
colony) were used. Animals were grouped as follows for statistical analysis; young:2-11
months, middle-aged:12-16 months, and old:17 months and over.

Extraction of DNA; Tissues from fasted mice were excised and homogenised in an appropriate
buffer. Nuclear pellets were washed and pronase-digested in 1.57 sarcosyl solutionm.
Clude DNA was precipitated in CsCl solution( p=1.3) and the precipitate was treated with
RNase A and pronase. DNA in the mixture was extracted with SDS/phenol/chloroform mixture

and then with chloroform.

The purified DNA was precipitated with ethanol and dissolved in
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a suitable solution for analysis.

Nuclease S1 digestion; Fourty pg of DNA was incubated with or without nuclease S1(100units/
ml) at 45°C for 30 min. The reaction was terminated by adding perchloric acid. The
absorbance at 260nm of the original and acid soluble fraction was measured to calculate
percentage nuclease Sl sensitivity.

RESULTS and DISCUSSION
(1) Controle experiments on nuclease Sl digestion of DNA ; In our standard assay conditionms,
97 to 100% of heat-denatured DNA was digested. Native DNA was rendered acid soluble by 2
to 7% depending on the DNA samples derived from the different kind of tissues, but not more
even after extensive digestion with nuclease Sl. Contamination of RNA in the DNA preparation
appeared to be negligible since less than 1% of the DNA was rendered acid soluble by the
treatment with pancleatic RNase A. So the apparent nuclease Sl sencitivity cannot be
ascribed to contaminating RNA which would be digested by the enzyme as well.
(2) Single-stranded regions of DNA from mouse tissues of the various ages ; Nuclease Sl
sensitivity of the DNA extracted from the liver, kidney, brain, heart and spleen of young
and old mice was compared in pairs. Although percentage nuclease Sl sensitivity of DNA
ranged mostly between 2 and 4.5% except heart (-7%), no significant difference was detected
between young and old tissues(Table 1). We therefore concluded that there was little, if
any; change in the proportion of ssDNA in all tissues examined during ageing of mouse.
(—But see below on the brain.)
(3) Single-stranded regions of DNA from mouse brain of various ages ; To examine the pro-
portion of ssDNA in the brain DNA in detail three independent experiments were performed
using more than 16 mice aged from 3 to 27 months. Table 2 summarizes the results obtained
~n Eas Mha cama +alisnn mvmen plattod aoc a Sunobion of age in Tig.l. Although the
difference in the nuclease Sl sensitivity among three age groupes was small, there seems to
be a slight increase in the ssDNA in this tissue during ageing.

Our results on the liver DNA agreed essentially with those of Dean and Cutler(4).
As to the brain DNA there appears to be a slight but significant increase in the percentage

of ssDNA in older animals. We are currently performing further study on this particular
tissue.
Table 1
Table 2 Fig.1
Wuclease S-1 Sensitivity of DHA Extracted from Various Tlesues of
Young sad Senescent Mice Puclesse l‘ Sensitivity of DRA Ixtrected from Ageing Mouse Braln
Tissus Age Percent of setd-soluble Aygn  Semsttivicy for Buclease S-1 Age Mo. of miea T A, of acid-scluble material Muclease £, ;
(nonths) with Rxlewse 8| vthox Nxlesss 8, (1) (everage) (xnenfted vith Wuclease S| vithout Wuclesse 5, (1) ( average ) -4
Liver 3 71803042  2.38¢0.52 wn >
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AGE DEPENDENT CHANGES IN DNA CONTENTS OF GASTRIC MUCOSAL
CELLS

Kazuo NAKANISHI, Setsuya FUJ ITA (Department of Pathology, Kyoto Prefectural Univer -
sity of Medicine ) . Masaru FUKUDA (Department of Pathology, FUKUI University, School of
Medicine )
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DEFECTIVE NUCLEAR FUNCTION IN COCKAYNE'S SYNDROM CELLS OF A HUMAN GENETIC PROGEROID *
MUTANT. ' |

Kaoru GOTO, Yoshisada FUJIWARA (Department of Radiation Biophysics, Kobe University .

School of Medicine)

Cockayne's syndrome (CS) is one of classical segmental progeroid syndroms:. The patient *
with CS manifest the 2nd-year onset of clinical symptoms such as senile appearances, an
extreme sunlight sensitivity of the skin, cachectic dwarfism, retinitis pigmentosa and so on.

Our previous stﬁdy demonstrated thal CS fibroblasts exhlbited the high susceptibility to
cell killing induced only by the UV-type agents, but normal levels of excision repair and
"postreplication repair" of UV damage in their DNA. Also, we have suggested that CS cells
may be defective in the recovery of damaged chromatin structure which is prerequisite iof the +
initiation of replicon clusters.

We are now attempting to search a factor essential for the defective recovery in a
typical CS (IMR GM 739) strain using a typical DNA damaging agent, prediminantly 254 nm UV. -«
Our results thus far obiained are as follows:

(1) DNA synthetic rate, aé determined by a 30-min pulse-labelling at Various times after
5 J/m2, followed the time-dependent changes in a way of the intial decline up to 2 h and the -
subsequent gradual increase (récovery of mainly the initiations) to control level by 6 h in
normal human cells, but no such definite recovery in CS cells.

(2) The NAD addition induced its concentration-dependent recovery of DNA synthesis in -
5 J/mz-irradiated (o] cellé. “As expected, however, the co-presence of excess nicotinamide(10
mM) as the inhibitor of poly ADP-ribosylation resulted in the effective prevention from the
NAD-induced recévery of DNA synthesis. -

(3) By the NAD treatments of irradiated CS cells, their originally UV-sensitive survival
curve became partially resistant towards the normal cell sensitivity. !

(4) The NAD contents, by an estimation using the method of Nisselbaum and Green, were +
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0.35 + 0.05 and 0.21 * 0.04 nmcles per llyg DNA for normal human and CS cells, respectively,
thus indicating approximately 40% less NAD content in CS cells. The time-lapsed changes in
the NAD content after UV irradiation followed the similar kinetic curve to that of the DNA

synthetic rate in normal cells, but remained at the original low level in CS cells.

Taken together, our present results strongly suggest that CS cells, though tested in a
single strain, possess a reduced amount of the cellular NAD, and further that NAD as the
obligatory substrate of the intranuclear ADP-ribosylation may be an essential factor at

least for the chromatin recovery to trigger the initiations of inhibited replicons.
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DEPLETION OF HISTONE H1 IN SENESCENT HUMAN FIBROBLASTS IS NOT DUE TO THE
ACCUMULATION OF G1 ARRESTED CELLS ’

Youji MITSUI (Department of Pharmacology, Tokyo Metropolitan Institute of Gerontology)

Hiroshi SAKAGAMI (Department of Biochemistry, School of Medicine, Syowa University)

SUMMARY

Histone Hl synthesis a:id content in Gl arrested, senescent and transformed human fibroblasts were examined
by biochemical and immunocytological procedures in order to persuit the mechanisms of in vitro cellular aging.
The results indicated that progressive decline in content and synthesis of histone Hl relative to nucleosomal
histones with passage number was not simply due to the increased proportion of resting cells, but reflected
age specific changes in cycling cells or whole populations in the senescent cultures.

. INTROBDUCTION

Although the five major species of histones ( H1, H2a, HZb, H3 and H4 ) were believed
to be present in chromatin in a molar ratio of 0.5:1:1:1:1, respectively, a decrease in the
amount of histone Hl was recently reported with altered genetic activity or proliferation
capacity. Our previous report demonstrated that there was a decrease in histone Hl relative
to nucleosomal histones with in vitro cellular aging of human diploid fibroblasts and that
it was due to the declined synthetic rate and elevated degradation rate of histone H1 (1).

However, an uncoordinate synthesis among the major histones respect to each other in
Gl arrested cells was reported in BHK cells and lens epithelial cells. Most of the aging
indexes simply reflect the accumulation of non-dividing cells in the aging cultures,but
rapidly dividing cells in aging cultures also have short lifespan in spite of their
resembrance to young cell populations. Therefore, age specific characteristics of cycling
cells or whole populations rather than growth related cell changes are more important for
the elucidation of the mechanisms of cell aging. Thus, a crucial question was asked whether
the relative decrease in histone H1l synthesis in senescent human cells was simply due to the
accumulation of Gl arrested cells in which synthetic rate of histone H1l might be lower than
that of nucleosomal histones.

MATERIALS AND METHODS
Young ( 16 - 20 PDL ) and senescent ( 45 - 60 PDL ) TIG-1 cells ( human diploid fibroblasts established

at the Tokyo Metropolitan Institute of Gerontology ) and 6o(:o-t::ransf.on'ned WI-38 cells ( established by Dr.Namba )

were cultured in Eagle's Minimum Essential Medium with 10 % fetal bovine serum. Growing cells cultivated in
0.1, 1.0 or 10 % serum medium or cells at various phases of growth were incubated with radioactive lysine or
thymidine for one or 24 hours. Hitones were extracted with 0.4 N H250 N as described before ( 1 ), and analysed
on acid urea polyacrilamide gel electrophoresis or two dimensional gel electrophoresis ( acid urea/ SDS )

according to the methods of Panyim and Chalkley, and O'Farrell, respectively. For the determination of the molar

.
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ratio of histone Hl synthesis, the total radioactivities of each areas of histone Hl, ( H2a + H2b + H3 ) and
H4 were divided by their lysine contents. Immunocytological studies were carried out by an indirect method
using anti-histone Hl serum and FITC conjugated anti-rabbit IgG ( a gift from Dr Sekimizu ).
RESULTS AND DISCUSSION

Histone synthesis was found to decrease in contact inhibited and serum depleted cultures
as expected from the tight coupling of DNA and histone synthesis. However, as shown in
Fig. 1 ( Histone Hl synthesis as a function of DNA synthetic activity ), the extrapolated
values of histone Hl sytnhesis to zero point of DNA synthesis activity revealed that there
were some turnover synthesis of histone H1l in Gl arrested cells.

Furthermore, the relative synthetic rate of histone Hl over the other nucleosomal

® . histones became higher with decrease in DNA synthetic activity ( Fig. 2 ). Therefore, the

]

L

r

<
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declined synthesis of histone Hl in senescent cultures ( Fig. 2, Table 1 and ref. 1 )
was not simply due to the accumulation of Gl arrested cells in aging cultures.

The amount of histone Hl among the total histones in young and senescent cultures
with various DNA synthesis capacities demonstrated that senescent cultures had less
amount of histone Hl than young cultures at any stages of cell growth.

Immunocytological studies of histone Hl contents performed on mixcultures of young
and senescent cells, and hydroxyurea treated cultures also indicated that the decrease in
histone Hl in senescent cells was not due to the temporary retardation of DNA sytnhesis.

Histone Hl synthesis of ¥-ray transformed human fibroblasts with unlimited life span
was found to be identical with that of young diploid fibroblasts in spite of their high
population doubling levels.

Cytological significances of lack of histone in chromatin remain to be investigated.
We speculate, however, two possible results from the lack of histone Hl in senescent cells.
One is an increase in susceptivity of linker DNA to nuclease or any other factors leading-
to DNA strand breakage. In facts, Beaupain et al ( 2 ) recently reported that number of
alkaline sensitive sites of single-stranded DNA from human cells increased with in vitro
aging. In addition, the accumulation of more DNA strand breaks than the cells could repair
would results in death of cultured cells ( 3 ). The other possible result is the relaxation
of gene repression leading to disorder of cell function. Histone Hl has been found to be
absent in transcriptionally active chromatin from human cells and that increased RNA
synthesis and basal transcription activity ( 4 ), but declined collagen synthetic activity
in senescent human cells have been reported.

The hypothetical role of histone Hl as a target of cell aging certainly need to be tested
by further investigation. We consider, however, that the possibility should be noted that
lack of histone Hl might cause dysfunction and death of senescent human cells.through above

mentioned mechanisms. Table 1. Cell strain H1 H2a + H2b + H3 H4
Referrences TiG-1 ( 18 PDL ) 9.46 3 1.15
1. E.C.R. 126(1980) 289 TIG-1 ( 56 PDL ) 0.26 3 1.27

2. B.B.A. 606(1980) 251

3. B.B.A. 564(1979)90 Transformed WI-38 0.47 3 1.18
4. E.C.R. 116(1978)63 95)
: 5 Histone Hl synthesis Q5 Molar ratio of histone H1 ¢ r Histone H1 content
[ ] ) : ]
g - —e ® young [
S
r : J ¢ 16}
i" 3l rig1 o. Fig 2 Fig 3 o
2 | 4t Qeamen O
o 0—0
*® . . 2 senescent O
g .l o1} |
s 1 ‘/ Y
A s red L > 2 n
0 3 6 q 0 3 6 q 0 1 2 3

cpm X 1’0-4 / pg DNA
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AGE—DEPENDENT CHANGE IN THE CONTENT OF GLOBIN mRNA IN HUMAN BRAIN

Kunihiko KATOR (Zoological Institute, Faculty of Science, University of Tokyo) ,Richard G. Cutler
(Gerontology Research Center, N. I. A., N. I. H., U. S. A. )
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Host aging and growth of mouse teratocarcinoma OTT6050.

Kazuna Kubota, Rhoko Kubota, Shumpei Takeda, and Taiju Matsuzawa.
(Department of Radiology and Nuclear. Medicine, The Research Institute
for Tuberculosis and Cancer, Tohoku University, Sendai. )
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A Biochemical study of the age-related changes of lung connective tissue.

Hideo ARAI, Hideo TOGASHI, Ken SATOH, Masayuki ITO, Hiromi NAGAI, Kotaro OIZUMI, Hiros i SATO
Masakichi MOTOMIYA, Kiyoshi KONNO. (Department of Internal Medicine,The Research Institute

for Tuberculosis and Cancer, Tohoku University.)
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Senile deterioration of the central nervous system.

Harutsugu YAMAURA, Masatoshi ITOH, Jun HATAZAWA, Taiju MATSUZAWA.
(Department of Radiology and Nuclear Medicine, The Research Institute for Tuberculosis and

vCancer, Tohoku University, Sendai.)
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Topics on the morphology and function of the aged human brains

Masanori Tomonaga

Tokyo Metropolitan Institute of Gerontulogy, Department of Clinical Pathology (Neuropathology)
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CELLULAR AGING IN PARAMECIUM

Koichi HIWATASHI (Biological Institute, Tohoku University)

A clonevof Paramecium caudatum has a limited life span from 300 to 700 fissions after
conjugation, which is different in different stocks. Features of cellular aging are
observed as decrease in fission rate, increase in abnormal cells and decrease in survival
after conjugation. 1In this study, survival after conjugation was mainly used as the
parameter of cellular aging. In some stocks, survival after conjugation decreased in
parallel with decrease in fission rate, but in some other stocks, decrease in post-
conjugational survival éomes earlier than the decrease in fission rate. To analyse the
mechanism of postconjugational mortality in aged clone, we used nuclear transplantation
technique. Transplantation experiments of micronuclei (germ nuclei) from aged cells

to younger ones suggest that the micronucleus is in some way protected against aging.
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DIVISINN AGING OF HUMAN CELLS - PROBLEMS AND THE TRUTH -

Youji MITSUI

( Department of Pharmacology, TOKYO METROPOLITAN INSTITUTE OF GERONTOLOGY )
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