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Recent studies on the inhibition of protein synthesis in lsaphoid 

tissue by hgdrocortisone have described the effects of this steroid on 

the microMarl incorporation of R%eucine in* an aaid insoluble form 

(Wxnxrelusi Comstoclc, 1964; Pe% &al, 1964). Microsomssisolated 

f'romcdls (either Mcuse ~cmmHL~grouinginritroorratthymus) 

pm-exposed tohydrocortisone foral2-hourpericdhadrdepressed 

abiUty to incorporate the label. In addition, Gabourel aDd Ccmstock 

(1%) showed that no effect was seen if hydrocortisone was added 

directly to the incubstion vessel during the asdno acid incorporation 

period. ~her,aeingacrosaKnrert~~r~~jp~~~CTO- 

some8 from steroid-treated cells were incubated with cell sap from 

control cells and vice versa, these investigators were able to show 

thatthebiochomical lesionuasassoci&edtiththe pwticulate 

(messenger RNA-ribosomal RRA canple& and not with the soluble ensy~~ 

systems, transfer RNA or mailability of smino acids. 

The work reported here extends there observations by dmnstrat- 

ing an effect of hydrocortisone on distribution of m5xed riboscms 

populationsischtd fromratt@mm ha sucrosedensitygradient. 
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Hethodsatxillrterials 

Bprague-Dawley rats, wsighiag 90 to XL0 grama at the tim of sawi- 

floe, were maintained in our animl colony at lea8t one week prior to 

UM. TheyweretheninJwtedwithhydrocorti8o~ (k&et@) (l~lg/lcg) 

or the appropriatevehicle 6 or l2houra latertheywere 8acrific8d by 

decapitationardthethgnusgluds~~~wd. ThiramIall8ub- 

wquant operations w8re carried out in the cold. Thyme glad8 from 

threea&nlEuereco8lbinedforeach~. Thethpictis8uerao 

thenhamogedsaIdfourvolunes ofhomgeuisiag 8olutioncontai&g 

0.01 M Trio buffer (pB = 7.6), 0.01 H KC1 a& 0.001 M MgC12. The 

re8ulting ouopensionwasth~ centrifuged atS,CXMrg for lOminute8. 

The8upernatantm8ramvedaabdiluteu3uith3pmt8~ 

buffer. Sodiumdeoxpholate~stheuaddedtoeach sample (25hofa 

Zoss solution per ml diluted hcmgenate) and 0.7 ml of the mmlting 

solution lqered on top of a 5% - 25% 8ucro88 gradient. Three 88mpl.e~ 

(A,BandCiuFig.1)uereceutrMaged8i&t8neou~. Allgmdient.8 

oontainad 0.01 H Trio buffer, (pH - 7.6), 0.01 H KC1 aml 0.001 H HgC12. 

The 8ampler were centrifuged for 90 minute8 in a S.W. 25.1 rotor at 

25,OCC RPM. The gradient8 were collected fractiamlly 8nd the di8tribu- 

tion of nmterial absorbing at 260 mp determizmd8pectrophotometricalIy. 

Bearlts rad Discu~ion 

The distribution of 260 mp abeorbiag ~terial in the mcro8e grad- 

ieata~0atypiosl~rimentisshawninFig.1. Fig.lA8homthe 

OD260 pattern obhined fro81 the 8,ooO x g tnapernatant of ratthym8 

homgeaate of controlanimle. The typical 8ingle ribosacer (73s pr- 

ticle8*) are 8em1 in fraction8 38 to u. Polpomr (d&r8 (%S) or 

larger aggregate8 (7 1OOS))rre 8eenin fractions 6 to 38. The poly- 

*!Himentation coefficienteuere detamined,u8inga ModelE Atmlytieal 
Ultracentrifuge, through the aourte8y of Dr. Dmmtriue Bigar, lkprrtmant 
.of IBcperimental Medicine, Univemity of Oregon Medical School. 
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Figure1. ~k%dimentBtionptte.In ofBdxedribo8mepopulationiran 
,w of contro1ratr. ~sediaimtationpatternofmixedribo8om8 
po~~~~~ofrat~~~with~~i~~ (15&g) 
12 hour8 @or to 8aerifioe. g. §ediD8ntation~tternofmixsd 
ribo8cm popdlation frathyal8of oontrolrat8treated Invitro 
with RIbe (0.5 f ml) for 10 minutes at O" C. 

-- 

wmeunitis hmentobe resistant to wdfinadecnyohohte,a 8alta88d 

here todis8olveaua,ymioro8mal~pid membrane8,butreadily subject 

to reduction in sise by R&w (J. R. Namer & & 1964 and Wettstein 

& & 1963). Fig. 1C 8hous the reduction in poly8um siae by R&se 

obtained aen the 8,000 x g Sypemvtant from control rat thpnm hawg- 

enate wa8 subjected to RI&se for 10 minute8 at O" C prior to oentrifu- 

gation. Fig. lR showsthedi8tributionof 26Omp ab8orbingmaterial. 

obtained ~rst8~etreated~thhydrocortisOnS~haur8~~rto 

sacrifice and remval of thyml6 g-8. 

Table 1 wmrrripOS the data frm a seriee of 8ix experiments in 

which thpmglandsuere excised frmrats,either 6 or l2hourr after 

injection with hydrooortisone. Several faots are apparent frca~ thir 

table: 1)ThetotalamnmtofpwticulateRE~rra 8ignifieantlyre- 

dueedby atmoid3 thirua8 apparent as e8rlyas 6 hotwafter 8temid 

treatment. 2) All ribo8mul fractions (monomer, dimw, aml larger 

wg=&es) w8re reduced bs 8teroid treatment, but the larger v 

gate8wsre affected to agreater extentthanthe momamrordiwr 
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unitr. 3) Theme effect8 on partioulate FLU occurred at a time (6 haprs 

after rteroid treatmeult) before any eignifieant effect On thymus gland 

ldght #8 8een. 

TABLE1 

w&w OD unit8 in DWtiOUhte irrrction8 

Lrrg- 
Total kZiWWbJ8 

StSl’Oid 98 i 3 3.13 i .15 1.47 4 .ll 0.99 2 .02 0.67 i A.0 

6 h-8 W%) (8344) &%a 04%) 

steroid 81i 6 2.&k .u .06 .07 .05 
12 hours 

1.42~ 0.64+ 
(53%) 

0.4Ji 
(788) (53%) (25%) 

M8tribution of mixed ribosa~r, population in a LIIICTO~~ gradient. 
hCh j$X’d.e!lt VI8 hyemd with rat t-8 hamogenate 8QUiV~OIlt to 
0.044 g of the origiaal ti88ue weight. The number of OD 

P 
unit8 for 

each fraction (moncmr, di8Kw or tiger aggregates) wae etermined by 
mbie the areawkthe appropriate portionofthe cum. ar 8houn 
inm. 1. Thedata i8e~pl~88d inab8Olut43OD~unit8t I),rrlml 
errorOfthemeananda8pereentOf control. Euhvalue W8obtSiMd 
fElEi 8 -Of three 88&W&B eJrperiJlXUlt8. An aM48i8 Of YE+Z?ianCe 
u8ingathrw~clarrsification8hom~thatthe decremein26Om 
absorbingmaterIal uithtimewas aignifioant (P <.OOl) for the t iLee 
fYSCtiOD4 urd that th0 fBWtiOINl differ SigpifiCrrntly mw theWelVe8 
(P <.ool). 

Fig. 2 is derived f'rcmthedata inTable 8how8thedi8tribu- 

tiOn Of 260 mp absorbing material in the variou8 ribo8OIW fraction8 as 

p~ce&ofth0t&alribOMld26om~ absorbanoeatvariou8 tipps8aftOr 

8tO2’03d t-w. Although the absolute (LIDunt of - m8 deU'ea8ed 

(Tablel),itbeeame alarger fraQtion0rthetotalamount oftho ru4.n- 

iag prrtiGllht@~k ThekiIleti.08 8UggeStthatthe larger aggregate8 

uerebeingbrokendowninto atallerunitsinthe pre8ence of Steroid. 

Itapparrrthtboth~88~~~sadribowPa~Aare~ 

affected bythe 8t8roj.d. since the larger aggregatee are nwre sensi- 

tiV0 thUl IUOnOmrer, WB COIldud that llW88Ml@r m i8 IPDCO SOllSitiW t0 
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Figure 2. Dietributi~of 26Omp abaorbiqjrrterialinriboame 
fraetAon8 (monamer, diamr8mi largeraggregater)upemeatoftotal 
particulate OD 

ape 
at varioull time8 aft&r 8teroid treatment. Thew 

curveswbrederved fIvmthedata~eented inTablel. 

the steroid than is the riboeaw. The fact; that riboeames do not 

accumulate inab8olute ~UDU&, arch a8 8eentienthe mixed riboWlpd 

aggregates from control aIdId8 are incubated with RNase (Fig. lC), 

indicates that a dimple interference with the bi?xUng of Prs88slrger to 

free 73sI'iboWapeS i8 not a major PrsChanirpp for the effect8 obwrved. 

At pesent there is in8ufflcient data available to decide whether the 

reduction in prtitite RHA occur8 eolely in response to a decrease 

in the rate of RNA synthesis or is materially aided by an aceelersted 

breakdown of RNA. 

ACKNO- 

The author8 gratef'ullyaclmnrledgethe experttecbnicalasei8tance 

of Hi88 Leon8 Baker. 

85 



Vol. 18, No. 1,1965 BIOCHEMCAl AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

1. Gabour& J. D. ami Camstock, J. P., Biochmical Pharmncolo~, 
In Pr-8 w4,. 

2. Wettsteia, F. O., 8taehlin, T. and Nell, B. IJature lpzI 430, 

P. M. and Rich, A. F'roc. Wil. Acad. Sci. 

and White, A., Bioehm. BiopQe. Boa. Cam. 

86 


