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1\DSTPACl' 

The cff~ct of senescence in the rat, accOJ'T)cmierl hy increc1sE!d 

body weirht, on adi;1ose tiss1.,;,' r:-cta'holisrn Has st11diec in isoJated fat 

cells. For most ~:;tudies, fat ~lls were obtained froI11 rats either 

1+5 ct2vs old or' over 14 rr:orYt:hs in age and glycerol was rneasureci a.s r1.n 

index of lipolysis. It was -found tl1at apinp- affected lipolysis but 

the type of d1a1'1.ge c:bscyved wa::; depencent on the horfl"\One used to 

stimulate lipolysis. If epinephrine were used, a biphasic lipolytic 

ciosc~-IT c;ponse curve 1-12..s produced in fat cells from rats weip-)1inr: less 

than 350 r,. The t"'i-10 phases were desirnated LI and LII. In olcer 

fat cells a rrDnophasic response was observed. The P'.axir:1.um response 

was unchanr:ed in the old a.11d votmg fat cells but a hip-)1er con0?ntra­

tion of e1,inephrine uc1s needed to prr-duce a response in old fat cells. 

Sttl~ies ,-v,re undsrtaken to r.er:cnstrate whether the monophasic response 

was similar to LI, LII or a coI"ribination of both based on the differ-­

entia.l sensi ti vi ty of Li and LII to the effect of nropr2 .. nolol and the 

,+ 
lad;;. of }, . The monophasic response was identifiec:1 as beinp similar 

to LII. f:etcnn_ina.tion of the p_.A.2 values for LI, LII and the rconophasic 

resnonse inc'..icc1ted thu.t LII and the rnonophasic response were mediated 

hy 2 receptor distinct from the LI receptor. Insulin hacl three di f­

ferent f,ffects on epinPphrinc-stir1ulated lipolysis dependinp: on the 

ap:e o7' i.J1e rat, the clo~;c of' irn,ulin and the dose of epinephrine used. 



Insulin inhibited LI, aur;mented LII 2nd hact no effect on the rronophasic 

response. These studies indicate that aginr causes alterations in the 

cell probaJ,ly at the receptor which results in a. loss of LI and chan,;es 

the sensitivity of the cell to insulin. 

The effect of ACTI-I, dibutyryl cyclic N1P and tlleo)hylline in 

old and young fat c-ell was examined. ACTH and dibutyryl cyclic AMP 

sti:r.1Ulated old fat cells to a significantly lesser der:ree than young 

fat c-ells. The lipolytic dose response curve to thoephylline was 

unaffected by the age of the rat. Aging affects a site prior to the 

site of action of theophylline, either the rec-eptor or a subsequent 

step. 

Studies were undertaken to exar.ri.ne the activities of adenylate 

cyclase, phosphodiesterase and cyclic P.11P levels in old and young fat 

c-ells. Senesc-ence decreased the adenylate cyclase response to P.CTH, 

epinephrine and HaF. It was fol.D1d that the absolute adenylate C\Jclase 

activity was diminished but not the relative degree of absolute activ­

ity stimulated by ACTH and epinephrine. Of the two phosphodiesterase 

enzymes present in adipose tissue, only the hiwi Ym enzy'l:1€ was decreased 

in the older aniF.al. The lo;,1 Km enzyme was unchanged. Measurement of 

cyclic />HP levels in old and young fat c-ells did not reflect the altera­

tions in adenylate cyclase and the hip:h Km phosphodiesterase. Cyclic 

AJ1P dose-response curves to epinephrine were similar to the lipolytic 

-7 . . .."I-. dose-response curves exc-ept at basal and 10 M epinephrine vii 1ere the 

cyclic P.MP levels were elevated in the old fat cells. It was concluded 

that althoui:sh alterations do occur in adenylate cyclase and phospho-



diesterase activities, the main site of alteration in the old fat cell 

is at the receptor and is due mainly to the increased size of the old 

fat cell. 

Measurerrent of plasma corticosterone and insulin levels derron­

strated that old and young rats had different horm:mal patterns which 

could influence the rretabolic response. Corticosterone levels were 

unchanged; the aged rat was hyperinsulinemic as compared to the younp.: 

rat. 
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