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/NGRS SERE O N |2 4E 9 22 b & AT R ER B (E T coos,
cqun DFEHIZEA T 5 EERIHT ST

@Rk#[iiﬁs@iﬂ SRS TR (MR SRR %)
R B F B

NGBS b R MR O IR D AR DAL F RIS 2 120, SR b UNIEIT v bONBIIBIT A, HARKRRD
B, WOHEZTRO—ETHSHEAEERET cfos & cyun D mRNA & EHOFEH, WMIEHIKZHIUER (proliferating cell
nuclear antigen, PCNA) % B> 7-#IBGSFEEE O R R ROHERE 2 RS L 7. AURRIEREMIC, A BEOMEMEIIEAIRRE 485
FICHEMEEHOMESICRE L 20zt L, RANHOMEMEIIZET, MESOEEICISRMEE L. cfos, cyun
mRNAFBEIZ, DPBECIIERMREZ2EM S 72 F THML, MBEMRE2EE CIHEMEHITHEL cfs i3 RkE3.1
i, 24 Corun dRB28BIZHWML DIz x L, BB T cfos, cun & b IZHELRMMEzRD o7z, T, RIE
AR BT, DPROMAMREZOMBEMIET & RILERE CcFos, cJun\HEDFHICRESHDOZ L, RAET
IS DA IRE L) 2~ TROBHEHIEN A SN BI23 Bk o7, PCNAEMK TA/MIREGE I, DIBET
BHRARIRER L ) FEER0, MAMKREERME E— 7 I248MME TRABICHEL CHECE W IER 2 R0 =012
WL, BAECEBEMRERENI THEO LRZRD o7/ LLEL D, BER cfos & cun DIEPEILAS, /MgkhE
WEOHMFIEEICES L, M L % cfos & cyun DIEELO RIS AFE TORBEEENE T ICHEL TV 2 I EAHL A

Shre,

Key words c¢+os, cjun, refeeding, aging, growth of the small intestinal epithelium.

HEERNOEREE, SRS B EFLTEY, K%
B, BB, Yav /BB ABENEORBIINLT, £0
HOMEERIEREFIZL L2MERC»E LS. METIE, HE,
B, v a v ZERICBIT 2 RNENREIINT 2 —EoRER
e LT, HEMEORE - S, FOROMIBEEAIEL
BIEDHOENTVEY Y, JNBILHE %G ORE NG T,
HIEMEBEOIEIEIC L AU L 228, HiE o Eik
NBIZIEE L TS TR R V0, 20EIZED D HEFIEAH
BENE,

WNBLHEHYIRHROKIEEEDOHHR E LT, RIFIIRSIRERE
EIP) 2Lz 24 ORIER D20, BT T2/ b
WA & BUEHAEIL TV A Y BRI/ OMIEREIE, N
—DFERHIZE D R, BHEBO/NGHEREICHEL 52 A0,
R — DBIREFICIE, MBS EoHE s &b IZHiERkEOFHl
BLECTHBP W LehoT, INEhls L 2O ELO
BE LM@Y L, BRNGOMROMEEY #lT 5 FE
D—BZoLRDY, BEIHLILLEEZONS.

—%, MREBERFCTH5Scfs, ciunld, BIOEEEZETFO—
BT, DNAMABEHNTHBT I/ FNRN—F—Fn54 -1
(activator protein-l, AP-1) kMR L, 4 OBET 0 5H %

FE10FE12 A 21 B, FRUIFE2 A I2HSHE

LT b, I TIE—#RIZEGE, TGF-a, TGF-3, FGF,
PDGF% DMK, B a v 7, KOHRBE, RIVRERSES
CIBE LT, ZOEEMNEHILINE Z e shTna®,
AN IZ B 2 R IR BT, R R o0 A R
(EFOEMALHLETH Y, D cfs, ciuni@IETFH/NE FR
Ml & LI L0 D I eS8 T WD
VA L7ad o T, cfos, ciunBIEFORBEHHTAEI LI,
IR ERIE O A LIZDh AL ELLNE. £2T,
AN R b KL 0 i L2 ) B SERE DA ALIC BT 2 B IF T R
T2 AT, BEORE LD %6 TITEAT v b O/
v, ARG OMILEMIE % ofos, cyunBR - HHOBIA
ALY N DY AN
MHE L UHE

I. EBREFILOMER

EEMENIE, HABE LT, WMz LHEBROERE
WHOBH5HBOBEEN A X T v b (RE100g711) , S
LT, EFERIPTFTIN DD 60E (RE500g /T1E) DHEMIL
AATy bEEW 08, BREEEL b ICT2REOEER,
ABHEFD & 678 CRF-1 (Charles River Japan Laboratories, H i)

Abbreviations | DTT, dithiothreitol; G3PDH, glyceraldehyde-3-phosphate dehydrogenase; PBS, phosphate-
buffered saline; PCNA, proliferating cell nuclear antigen; RT, reverse transcription; TUNEL, terminal
deoxynucleotidyl transferase-mediated deoxyuridine-5-triphosphate-biotin nick end-labeling
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OHBRERC L 2BEECMR S, HAMKRHZORME (721
MM AE k), 2050, 240/, 48050, T2 CTHETES
foo dEREELE, LB, BB LB ICHARNOT v b GEHMA
) Ll BEFAFNOETOERL, SEEHITEII5E
FOMBYETE S SRR R BRI L /2.

ZROFEMIE, 40mg/ kgD Y b2V EF — )
(pentobarbital) DIEREFFREGIZ L 2 & HRETICHEEL, bT
AVvEHL)EBREHRETOLENNEE4ESL, OfEH 2
SEHDOULEDOZEBEFFERL, #OMEScm x HEL®IZ L 2
MEBFWBEL, ofes, ciunT /7 O —FIVELES & UL
HRAEHTE (proliferating cell nuclear antigen, PCNA) (2 & 2 %2
ERM L FERE I L ABERIC, B 2 mRNATERICERL
7z,

I. HEARTEOEE

NERE R R OB, REARENREAO NG %
10% k=1 » CHEHER, BEICRMOUF ZMERL, #R
HE#BL, ¥4 78 X—% —ZCUNBHIEHES & NN
EAEBE L, BRI, TRERICOS0REDEFTNL, 20
FHETELL.

. /NE*EEED mRNA DRIE

K EERBI Y O /NEREE D S RNA Z it L /-7, WERE KD
12 & 0 {ERE L 7: cDNA DB REFIRAS & e L, PCRZ AT L
fo. THU-ASVERKE®R, SPCREYERILIFVY
2 (ethidium bromide) iz X D@L 72, /2, ZhFho
PEIE DNAWTH OIEEEINFRW 2 Tu— T Hniy 4
Ty M4 TN FAL =T a Btk ), HBIEDNAWAD
WA & iT - 72, HEIEDNAE, FhEFNOBEHEEES, 3k
MEBORSEEECHIE L2 aEe LTEL, 612
c-fos, cjun ® mRNAFEHREX, FLEFNOHFTHDNAE %
BeAODF v FZ) LT ALFE F-3-1 Y BEEKZERE
(glyceraldehyde-3-phosphate-dehydrogenase, G3PDH) DAHAT Y
HIEDNAKMA B CHIELAEE LTRLA., DTIZERED
FMERT.

1. £ RNADHIH

RNA D IZIZISOGEN (= v By U —r, BN 2HWw/.
R EFNGE, EHICHEF AATHIL, 4C, 1mlo
ISOGEN # ANz R EY FA Y —FHT T ARFIIHL, TV
A - TR, S S, 39ME L, 4°CT 12,000 Hiz/
STISHEEL L. EEERBL, 05mlos Y 7aENT
No—LEMZ, —20CTIGEEHER, 4°CT12,000HizE/5
TL0HBE L L7z, REERELCE, Imlo7B%Ty / — b
A%, 4°CTT7,500HE/ 4 CoaHEEGL, BULE
ZFHRELIODMIMELSR L%, REEERKERLE. &
RNA D 260nm 2 BT A2WHEEHEL, 10D %40 pg/ml & L
TRNABEZFRE L.

2, TIAT—BLUOTE—THAF)ITX T LFF FOMER
367N DT v b cfos BIETcDNAZFHFRMIZIEIRET 5

PCR794<v—& LTHE¥ATZF4<— (687-706) 5-

GTAGAGCAGCTATCTCCTGA3' & T v F VY AT F 4 < —
(1162-1180) 5*TCCACATCTGGCACAGAGC3, 7u—7&k LT

R

5-GGGGGTCTGCCTGAGGCTACCACCCC-3 (975-1000) % 5 v
b coos BIET- cDNADIEEERAT] & b g L7z, 4963EE DT »
I cgun BT cDNA 55 RANEIET L PCRT 74 v — & LTt
Y AT T 4w — (542561) 5-AACGACCTTCTACGACGATG3 & 7 ~
FL AT 4~ — (887906) 5-GCAGCGTATTCTGGCTATGC3,
Ja—"7% L T5-GCCGCACCTCCGAGCCGAACTCGG3 (674-699)
%5 v b cjunBIET cDNADERERSI L Y ke Lz, £7:98438
#3340 GIPDHEZ T cDNAZ 2N IHIET 52 PCR T I 1
v — £ L T *x v XTI 4 % — (3557 5-
TGAAGGTCGGTGTCAACGGATTT-3 & 7 v FE VAT 54
7 — (995-1016) 5-ATCCATGACAACTTTGGCATCGTGG3, B L U,
7u—7¢ L T5-ATCCATGACAACTTTGGCATCGTGG-3’ (514-
538) % 5 v + G3PDH E{EFcDNADIREEF L Y rEL. 7
o — 7 DNA 10pmoliZ 4+ L [ y -P] ATP (Amersham,
Greenwich, USA) 10 . Ci, RV X 7 L & F F¥+ — ERHEH R
(¥ FE 50mM Tris-HCI (pH 7.6), 10mM MgCl,, 5mM ¥/ %
AL 4 b—)b (dithiothreitol, DTT), 10mMIEEA RV I T ¥
(spermidine-HC1), 1mM EDTA], 10EfT4 ¥+ —-¥ (Fi¥,
KIR) BLOWEEE kT NMZA2BE61& L, 37CTT4549
BB TAZ L TYRMEEBLIE, N T)FIE-V 3
VRN ARVAR

3. B IS

RNAZK 4 pgiz4 ) TdT 75 1 v— [oligo (dT) 16primer]
(perkin Elmer Cetus, Norwalk, CA) 1 g Z A BF K TEEE
33 ulE L, 68T TISHMmMesE, Kz Tanle. i
WHEE. (reverse transcription, RT) SUCHEE W [#i% K 50mM
Tris-HCI (pH 8.3), 75mM KCl, 3mM MgCl,, 10mM DTT], ¥4
FLYRXZ LAF FREW (dATP, dCTP, dGTP, dTTP &
0.5mM), RNAZ#EEFHE K (ribonuclease inhibitor)
RNasin (Promega Biotec, Madison, USA) 200 Hfi 33 & UM &
HAREMASES0 u1E L, 42CTIHHERRL TcDNAZ A
WLz, 51295 CIZTHAMmEs Lrztk, Kz TamLr.
% % O cDNABES0 pLIERNA L pug 2 H A ENT L DTH S
7205, RNA 1ugh b &R Sh7: cDNARIZH Y+ 2 w1
125pul& %%, £72RNA 10! ne, 10% ngllHHT S cDNA &
WEIEFNZN125 X107, 125X 10% (LN T L. o7k
¥ cDNA IO 3 BB 105 ARSI (B, 1005 PR, 10°H
R BIER L, #NFN 125 u1¥2% PCREIGIZMHEA L T,
HiYETAmRNAOER({LFIT-72. T/ cfosmRNASB L Ve
jun mRNAZEHBOFERLIZE L, GIPDHIXNE = > ho—
ELTHEML.

4. PCREIB

% % ®cDNAWETE12.5 121 12 PCREUSRRE i [#+& B 10mM
Tris-HCI (pH 8.3), 50mM KCI, 1.5mM MgCl;, 0.01%t 77~
(Sigma, St.Louis, USA), ¥+ F LUK X 7 L+ F FRAEMH
(dATP, dCTP, dGTP, dTTP & 250 M) ], ¥ X AB I U7 ¥ F
£ YA 75 A< —%50pmol, Taq DNAKY X7 — (perkin
Elmer) 1H{I B X OEREREMZ &30 o LIHELZ.
ZhIZ20 1D I AT NF AL Sigma) FERBSE, F—< NV
A 25— (PCT00, TAFv 2, fHH) TPCREIG%To 7.
BEMEF04°C, 19, T=—1»7%58C, 248, DNAD
MEX72C, 20MEL, ThEelh A7 VELT25H A7




/NG VETERE D INER L2 D BAL & cofos, cqun 159

AT L 7.

5. AIEDNAKH O H

PCREUEH% D DNABWIZHMEARE K70 1E 7 00k v A
150 12 MA THwRE L 72, KBEZERERLZ., ZOBRIZ10
p1O3MEBEEEEF M)y A EH52) L99% T8 / — b 300 u 1if
ML, —80°CT305MILE L7k, 4°CT15000EE/4HC20
SEELUDNAZ LB S ¢72, ZODNA%8% LY /— LT
ek, WERERL, HBEMRK [0.06% 7 2ET ) VT
Jb— (bromophenol blue), 0.06%F > L » 7/ — I (xylene
cyanol), 6.7% 7)) 0 — )V % & Tris-EDTA#E {# (10mM
Tris-HCI, 1mM EDTA, pH 8.0) ] 9 £ 1iC#& M L 72, &3tk
05 xg/mlDRILTF U L % & & ik B H# (40mM Tris,
20mM EEfE+ F1) 7 4, 1mM EDTA, pH 8.0) T, E&E
100VIZTLIS% 7 Ha— A V& W CERKEI #4772, ik
BHmO 7 IVIZENRBE TICERBRE 2T o 72%, T i
L TDNADE %21To7:, Thbb, REKTHO IS VE
TV A ) A (0.5M NaOH, 1.5M  NaCl) F T30 MiR%E L
DNA M S &7- %, I (3M NaCl, 0.5M Tris-HCI, pH
7.2) TG MOEE % 2[H#: D & L 72, DNAIZSSC (saline-
sodium citrate) (3M NaCl, 0.3M 7 =[5 F 1) 7 4) #Hw
TrhdbrAas 2> 7Ly 74 )% — (Hybond-N+nylon
membrane, Amersham) \ZEE5 L7, EEHZO7 1 V¥ —1210
SRS TS LTDNAD 7 4 L F —~DOEEEHEIC L
2. TANY %58y FNA TV FA ¥ arnNyT7—

A B C

(Rapid hybridization buffer, Amersham) % {7z L7z, 7°1) 23
v 7 (TAENAT, B WIZAR, 42 COEBKERNTILS
BHETLNA T A E—VarifFols. F0OKk, YPTE
LT a - T e AT Ipmol/ml & A B X ) WA )
Ny JRNEESL, 2CHOERAKEHN TR T FA4E
—Tarkiiols, NATUFAE=La BT 4 VY —%
42°C?SSC (0.3M NaCl, 30mM 7 =+ b a), 0.1%
SDSEHE (sodium dodecyl sulfate) T 154 1 2 [alped L /=14,
WWAFARA=TTFITAF - (BL7 10V, BE) #HWT

PCRIZIEDNA W ICHIAEI IS & L 72 70 — 7O RS %
MWz L, DNAWR z @&k L7,

V. ®mEEftxie

cfos B & Uequn BEFEDFFNFRAGIZERIZEIRL
TWwA I k%, HicFosE/ 70—+ Vifks X UbicJun & /
70— F ViR AR R TR L A, e,
NSRBI R B EE % 1747 5 72, SRR O GRS S
AR AT S A G K B A% B T H A PCNA O
EARET L7,

Thbh, FNLAERO—E%, 10% KL< ) Y ETEE
L, fRiEdaibsdetaicfit L7, /99 7 ¢ A MEICER LY
4mbIFASMEEBL, H/ST 710 Y HBARERVEF S
— ¥ EARELT 2720 0.3%BBILAKERMA F ) — V2205
MigE L, V) v EEEmEM AKX (pH 7.4) (phosphate-buffered
saline, PBS) Tt L7, KICHIFRMITEIEIE 2 BT

D E

Fig. 1. Histological changes of the small intestinal mucosa caused by fasting and refeeding. (A) non-fasting young rats. (B) young rats 3 days
after fasting. (C) young rats 24 hr after refeeding. (D) young rats 48 hr after refeeding. (E) young rats 72 hr after refeeding. (F) non-
fasting adult rats. (G) adult rats 3 days after fasting. (H) adult rats 24 hr after refeeding. (I) adult rats 48 hr after refeeding. (J) adult rats 72

hr after refeeding. HE stainings, bar: 100 xm in each figures.
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A7 EEYFIMFE (Dakopatts, Copenhagen, Denmark) (215
SHRIG & 72, 1005 &M ic-FosE / 7 0 —FIVHfE
(Oncogene Research Products, Cambridge, USA), 100& 3
cJun & / 7 0 —F Viifk (Oncogene Research Products), 50
= 7 P PCNAE 2 7 -+ Vi (Oncogene Research
Products) &—M4CIZTRIE & &7:. PBSIC THEH L 72 4&,
Y45 i< v 2 IgGHifk (Dakopatts) (2 EiR T 3045 KIS
X, KROTAPLTITEYY - EFFr - RV F L 5—
CHAE (Dakopatts) 12155 B IG &4, 0.04%3, 3-V7 3/
Ny F Y v (3, 3-diaminobenzidine) (Sigma) Fi T S 72,
I3 03% A F N — V2 Tifolz, B Y Po—biz
FS mmﬁ\a LCIRRyE~w A E A, BHEFELE

ZLEMHE L. PCNAEZE#H®EE, 4Bz NEBEEED
PCNA%&@I‘%‘I&%‘H}H’&# 5w ¥ PCNA GG G HMla s T
DM OGS, 45T % PCNAGLEHEMEEE LT1R
BB ARETELL. IREICOEI0REDERELZO
FEHETRL.

V. {88 #BAWAE7 R b~ DB

s D kL ) Y EENT T 1 AR
0, 4pmEBYTREEERL, -3 FN - TRV AL
FFIN - FFURAT T —ENEFF - FAFI TV
.= YER= v 7 RKmEH (terminal deoxynucleotldyl
transferase-mediated deoxyuridine-5-triphosphate-biotin nick
end-labeling, TUNEL) iEI2T7 R b — Y AOREERTo 72, &
RVEIE, Gavrieli 519 L FBEOFFEIZTIT- 72,

VI. #Etepadiast

B, TFiEEERE (X£SD) 2boTERL, T3
HOEOHFEERTRIFREC L VEIHORE LT o 121%,
Student D tIRFEZ TV, FERESY R EREL L.

5% &

1. NEBHRE LR AR L
ST, HABEE 1T, MR ISR IR L
DEFDTED SN, WATIRE, FRAHMOEEL &b IH

Table 1. Morphometric analysis of the villous height of small
intestine following refeeding periods of the young and adult

rats
Refeeding time (hr) Villous height ( m)
Young Adult
N 400%28 473+21
0 190£ 15 ##* 17013 **
2 1839 #* 20311 **
24 314£8 ** 26110 **
48 3786 * 2936 **
72 43114 * 37517 **
96 443+11 419£15
120 444:+15 454+21

N, non fasting rats. Values are expressed as X1 SD.

#p<C0.05 by Student's t test, compared with the adult rats.
*%p< 0,05 by Student's t test, compared with the non-fasting
rats of each group.

%

FEOMEIFEDONE (W), HAEROWESIILDEE,
MBEOBICEEREYRD R b o7, LHL, ﬁféﬁf”{l"f‘?r@zb
VEEOMEMEILRET, HAMIRE24, 48, T2RMOMNE
SERSEICBELAEIIBETH 72, £/, MAMERE,
WESREL, FMAHORMESLOMICHEEZRO R L
2 FCOMEIZ, DVBETIISHERETH /0L, Wk
BTIX6HHTH o7 ().

ANSREEEE, WPBTIIEEERIC—BEICERLs L
D?ELf:#ﬁ MMM CIIMAER L D EARE 24N E T
HELEMERDO (E2).

I. RT-PCRYHF>TOv MEIZEL D e-fos & e-jun D
mRNA OFIR

WVBED cfos, cqun DB, MEEMERTR 2R A5 721
M oML, FRAREICHBELARIIEETH >/ (H2, 3).
cfos \IHE IR 2M CIMAT CHB L REE31E, cyun
AR R 24 R TR AT L& 280 m R &
2, cfos, cun & b IZHEEME 2K 5 72 KR T TR
BB LABEICSETH 7. BWIBED cfos, cqun DIEFE
1, FEHEATE B LAELREINERO 2o,

B e RE
c-Fos, cJun EHORIEMMLFELBTIE, DR, BB
bICHEME AR, BAEAICIRESAY 2~ 6HoREEM
%‘\Iﬂﬂﬁl’%%ﬁ&)t. HEERBBRZEONVEFETIE, cFos, c—]unﬁél&:
b1z, HEE LI oW S oM A S, KR
LR IF PR 24 R R, 48%F‘1€$@iﬂéﬁfﬁ”"ﬂ\&lhﬂll ;3
O FEOHHG A Gt SNz L, B CISHET
OHRIZIWEM N I~ THROBEMB A SN IZT E2D
572 (H4). (cJunFEH O#ERRFIR).

V. PCNAERRI(C & 2 MIRENEE DAEAT

WL, yai‘c.%ﬁ*é& b 1 IEH A D PCNA B Al e 1L 38l O
MR BIE IR S, SR LS T PCNARERSRI
FERErHAD LMoz, HLBEETE, HEMRE LD PCNA
EigEo LR, MAMRE2HFETR&EMEIEL, 485

Table 2. Morphometric analysis of the crypt depth of small
intestine following refeeding periods of the young and adult

rats
Refeeding time (hr) Crypt depth (4« m)
Young Adult
N 120=14 15615
0 97+17 * 609
2 11612 9713 **
24 110£23 114322 **
48 134%13 152+ 14
72 11817 15617
96 121£18 16716
120 134%17 16316

N, non fasting rats. Values are expressed as X+ SD.

#*p<<0.05 by Student's t test, compared with the young non-
fasting rats.

##p<0.05 by Student's t test, compared with the adult non-
fasting rats.
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496b
c-fos Pty
c-jun 367bp

984bp
G3PDH

Fig. 2. Southern blot analysis of ¢fos, cjun and G3PDH mRNA RT-PCR products of the young group. Total RNA (4 «g) from the rat small
intestinal mucosa was reverse transcribed in ¢cDNA and the cDNA was diluted at from X 10 and amplified by 25 cycles of PCR. N, non-

fasting rats; R0, 72 hr after fasting; R2, 2 hr after refeeding; R24, 24 hr after refeeding; R48, 48 hr after refeeding; R72, 72 hr after
refeeding; base pair.

c-fos c-jun
%
* %
%
a 3t * ¥ I
2 L I #
8 *
=
'g 21 L i
" ey
=]
©
< 1L i
0 ! ! ! ! I 1 1 !
N 0 2 24 48 72 N 0 2 24 48 72

Refeeding time (hr)

Fig. 3. Southern blot analysis of c+os and cjun mRNA expression in the rat small intestinal mucosa. Data are means of five separate
experiments normalized with G3PDH and expressed as the ratio of ¢+fos or cyun to the non-fasting rats. White columns show young rats;

Black columns show adult rats; N, non-fasting rats. Values are expressed as X & SD. * p<0.05, by Students t test, compared with the adult
rats on each refeeding time.
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Fig. 4. Immuostaining for c-Fos proteins in the rat small intestine. (A) In the young group 24 hr after refeeding, a marked c-Fos
immunoreactivity is observed in the both nuclei of the crypt cells and of the lower part of the absorptive epitherial cells. (B) In the adult
group 24 hr after refeeding, c-Fos immunoreactivity is scatterd only in the nuclei of the crypt cells. Bar: 100 ,zm in each figures.

g 100 *
g s | I *
=]
.8 Fs % *
2 60
3
% 40 L
& 20 b

0 1 1 1 1

N 0 2 24 48 72

Refeeding time (hr)

Fig. 5. Proliferating cell nuclear antigen (PCNA) labeling indices
following fasting and refeeding periods. PCNA labeling indices
are obtained as the percentage of PCNA positive cells to the
total number of crypt cells, and calculated from observation of
at least 10 crypts in each slice. Every measurement is repeated
at least twice and is performed in five rats in each time point.
White columns show young rats; Black columns show adult
rats; N, non-fasting rats. Values are expressed as x & SD.
*p<0.05 by Students t test, compared with the adult rats on
each refeeding time.

B E CORMEAEIC L LA SR B M L, — 0, BUaLRt
T, WAEMRE2, 24, KB THOT Iz EH LY, HE
ElX L h ol (K5).

V. $E8 R #BWETHR b= XOBRE

Bt & AR O AR, HMARRROZRENENOM
e =By, TUNEL#IZX 27 K b — > Afifaosl 17
otz BEEE BREAEE L HID, AN S HERERO &I
hel), MEBEOTRMIIOKALRED -0 1~ 4EO GBI
foziBedrz. Fiz, BB L b1, AR O MR
BRBEOEHIZHZD TR = AMBKOENLERD Lo
7z.

% =
EEADEBEINEI T2 MENEFL TS, R

2, B, vav sBCBIAENEOREIIIH LT, 0%
DWHERPRAEIC L AAEREEELZ I EFALNTV S,
Bl 2L, ATYIREE OFRIERT I IFila o3l IC & 2 Bre o
ALY, EEIREEOBIETIE LRI X 2555
AR ELY, NBCBLTh, WA, Uk, Bl E0sE
EREORENB L AL, HERBIEELZ—ERE -8
T A%, FOERMBEMEBIEFEAL, MCEIURIELEET S
ZEPMOENTWAY Y, Ll, Zhoof(MERIBIE, i
ZTIHARICHEB L TARESTY O, Z0EHEIHDL LB
BESIEHBE SR Ty iy, NNBE#EERRICE, HIERIR
OB L ) BEORBEESHEL, RIPICHI L%
HHZES TIE ARV, DR TR NG O RIS 2/ N N
OHIALLEDRERISIZ XY, BREIRSEEED O MEL AT 58 2 1)
bH oD, SHEORBERIAESTHLY. To k) %/
BEBE R ORI LECR TR TINEB RN & 2 825
FoTHY, BORRIATOHBENIEELLRTNEY
TR & NN R B TR P O R B & D R L
FOW%, WHEIEAELEZ EPHMON TS W9 BHNG
OMEFEE, WHREsEomELE & b2, KRR
GO R B EGOMIFCEE R ETH S, LavL, Bl
BEIZ/NE & B E T TCI R, MRzl ) RE2
WHEtEDH 2%, Liodt-> T, MitkoBii ke P45
AT, MEEIRE D KRR O L T 5 2 L IdERD
LHIbEEZOND.

A Bl OFEERCIE, MR R O /IR R S S O ik | 2
LBBEEHLT v P ERIS v b2 IRERET L 7. AR
TSI, MABO/NEWERIL, DB, BAEEL bk
AT AEHERD b 00, GO A cEELRD
holz, Lo L, MEMREGEOMEBEREL2IZYIED
JARETH o7z, T, ABEONMBREEIL, MEERZC
DHR—BYEOEEE RO DI L, WA TIIHEERIY
o B IR B e 24 WP TR % 3060 72, Tsukamoto &V (3 fiF#P
SUBRBROFEROEDAKICET HEIRT, 60O HEMA
Z v MILELT6RBOHNL T v FOBEASKOEINESR
W2 k%R L, Tanno 5% (2 8#s L 96 HEED T v M & ILEL
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Abstract

This study was performed to determine the effect of aging on growth of the small intestinal epithelium following fasting
and refeeding, and to investigate the mechanism of regeneration of villi. Two groups of male Lewis rats (young; 5-weeks-old,
n=30, adult; 60-weeks-old, n=30) were fasted for 3 days and then refed a chow diet for up to 3 days. The mucosae were
examined to determine the expression levels of any c-fos and c-jun protein and mRNA, and their growth ability was estimated
by immunochemical staining of proliferating cell nuclear antigen (PCNA). The mucosae revealed marked atrophy after fasting
and regeneration followed during the refeeding period. The villous heights of the young group recovered to the non-fasting
state within 48 hr after refeeding, while the adult group required at least 96 hr for the recovery. In the young group, the
expression of c-fos mRNA was found to have increased to 3.1 times its normal non-fasting state at 2 hr after refeeding, and c-
jun mRNA to have increased to 2.8 times at 24 hr after refeeding, while in the adult group neither changed significantly
following the refeeding period. PCNA expression in the young group was significantly elevated between 2 and 48 hr after
refeeding, reaching its highest level at 2 hr after refeeding, while in the adult group it was not significantly elevated until 72 hr
after refeeding. These results suggest that the expression of c-fos and c-jun in the small intestinal epithelium of young rats
following refeeding correlates with cellular regeneration, and that the lack of activation of these genes in the adult group
contibutes to the resulting slow regeneration.



