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In earlier p~b! i~ 'd  works {2], we discovered the structural and fur~ctl~z! c[~nge, in ova,~ which to- 
suited from prolo,~gcd ptou in starvation followed b), a welt-balanced die*.. The c[~nges re~ltin.g from the 
~rvat~on ~ere c x p r ~ d  b~ ~ro~th retardation, delayed follJc~.qar diffcrc~tJation ~nd intcr~ification of folli- 
cu|arau~la at the i~t~:.tm~,~i#~r itagcs of follicular dcvc~opc~c~t, w~fich [cd to a cr of~xu~l develop- 

ment in hr~mat~c rat~ a ~ ,  i~ t~zatur~ rats, to a c~sa t t~  of ~ c c s t r  "u~l cyclco In the ovarics of the starved 
rata, t~ve primotdL~l rolL'oh ~-~crc better preserved el,an tbc other ~tzuct~ral compo~e~t~, Afte~ the animal= had 
beentra~fcrtr  to ~ ~cll4~,a~ncvd.d[et. ~.c strt~ctL~re arid f~a~et~on of the ovaries was restored. 

"~he p~rpo~e oftL, h wor~ ~at to ttu~y t|m changes in the ribont~t:lcfc and de~oxyribon~clc|c.acids in.the 
structural eom~oncnta of o~rjc~ In rau which h~=d first m~dcrgone ~'oIong~:# p~c~ein starvation and then been 
p'~t o,1 a balanced ~Jiet, 

The ~tudies ~erc dote. c~ im~ature rats ~ctghing 45-.% g and c~ ~xuall) '  mature rau weighing 140o156 
g. A tot~t of 159 ra~ were tin:d. TIle a.~imats were h~pt on a ~'nt~ct~c diet, with a I%5% protein content in 
~;~ control and a 1 . ~  pro~'tn ecotone in the experimental rats. The fat, vitamin and mineral conte~t of both 
dieu was t[~ ~ m e .  The tt~m~ture rats were kept ~1 the protcL, v-~k-fictem diet for a period of 23-64 days, tim 

mah~te fats, fo* 45-t35 d~yt. 

After long protein ~tarvationo 57 rots (mature and immature) ~ e  put on the control dict. The immature 
rat, wer~ sacrlficr on the 4th,, 7th, 14th, and 17th da)~t after the change of diet. and the mature rat=, on the 
14th. 25th and 50th day~, 

The animal~ were ill ~crifh.'ed by decapltarion; the inatu[e rat~ wcrr ~ killed durin.g the diestru= 
petted. The ovarie~ were fl~ed in Zenkcr-formol and by Geill's method, and the material ~aS imbedded in 
pamffir~ Ribonucieic acid (~NA) was ~k : t c rmi~  by Ora~e's method: ,r 6 microm flflck were stained 
with moth)4 grcenopyronit~ according to Unna-Pappcn~mim, ~nd ~ome [geparatiom were first ptocctted with 
ribonx,clca~r and then stained in the tame way. DcsoxyHbonuclc|c acI~ (DNA) was shown by Feigen'= re~cdoa, 
with tiv~ l~parat iont  fine lt~tined light gtr162 

Examination of the o~r ian  ~r from the control fiat=, matm~ and lmmatme, showed that the oor 
of  flw primordial follicle contained a Lirge, bladder-like nucleut, rich in DNA, which was distributed In granu- 
les tround the nucieolus,the nuclear membrane and on the flat:ads of ~ linln.net. One. or occasionally two 
nt~cleoli, whidi stained well with pyronine, veto muaIly distributed eccentrically in the nuclem; the oocym 
c),topla~n contained a con~i~ab le  lnnoant of RNA. 

In tl~ follicular cell=,. DNA was diztributed oyez the entire |i~]r in the form of larg~ grarmle~.- The 
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nuclei conta6aed one roundnucleolm, rich In RNA, T~h~ cytoplasm of thcs~ cclht contained much RNA (Fig, l.a). 

DNA dlstdbutlon in tbo oocytc 0~cleus changed accc*ding to the degrc, of growth and rnsturlty of the prl- 
mordlal f0111cles and their t~antformatlou into young IoIliclest them wet* nm~y small as well as large granules 
of DNA which were centrally placed a rou~  ~ nm:leol~,'or Jomot~mes morn to one side of  it. The t l ~  n~.hmlm 
anotmd the soclear m e m ~ n e  was uststlly frec of DNAo 

Fig. ~ Structural comp~Icmt of ov, ry in a control rst. S t a l e d  with 

~) F,i**~rd~I folUctc; b) ooc)'~c of young grow|rig follicle: c) ooc)~m 
of $'~M~n vesicle, 

Th~ ~ c ~ e o l ~ a ~  ~ a ~ .  p!aced ett}~r Ia the center o~ ~ one tide of the: n~clcus, and sometimes two nuciccU 
were o~r ~.hcir w~s bc~ .qNA l~ t h e n u c I e o l ~ a  in t~a~ ~'[mor~al folliclcs, There was e|thcr no RNA in 
~e c) top la I~  or o ~ v  t~accs of it a~ou~d t~bc nucleus and periphery of the Ooe)~to, 

The steele| of the foi![Iculat ~lll in the y~ng ~ow|n~ follicles were later, ro,~mdcr and richer Ln DNA, 
which w~s d i ~ i ~ t e ~  th.~o~5o~t the ~,~c!e.~s l(~ l~z~  g~a~ulcs. Tbr cytoplasm of the fOlHcuI~r ceils contained 
a co~iderable ar~o~t of RNA (F|~ l ,bk 

Thee ~moum of DNA in elm n,.~lem changed ~harply du~ing the process of growth ~nd differentiation of the 
y~t~ng follicle a~J |t~ transformation ~nto a g~aafian ves|clel the amount of RHA In the nucieol.~decl~ased, and 
there wz~ no ~'~A in the cytoplasm. 

We d|~ not o b ~ r ~  ~my materiel changes in DNA distribution in the nuclei of the follicular cel l |  nor ta 
the amount of RNA in the n~cleo|u, Jnd c f ,  oplasm r these cells but t l~ DNA granules did become larger (Fig. 
I, cX 

The into, kinetic n~clel of the cells of the )~otmg corpor~ lutea contained a srn~ll quanti~" of DNA - small 
Im'n~ ~ granules of DNA were distributed throughom: the entire nucleiC. The luteL, t cells nuclcoll co ,  mined 

large amount of RNA ,nd st~|r, ed inserts|rely with lvfronine. C~o could observe the nucleoll coming out into 
th~ cytoplasm Of.the lutein cells, a ptocem which, when c~served complexly,  beg~n with the apjxoach of tim 
nue-leolus totlm n~cl~r  m e m ~ a ~  s~dcnded with its complete escape into the cytopl~m~. 

The c)~pl~sm of tl~ young cor~ra  h~tca cells contained a sm~di amount of RNA, which wJs nminl 7 
~ t t i b u ~ d  arouad the minibus. Some 04" the young coq~om l , tea celI~ were mitotically dividing, and the uu~Imi 
of s ~  cells were rich in DNA, but their cytoplasm contained ir RNA than th~ cytoplasm of ttm cells w h t ~  
nuctea were interkitmtfc. 

In tht regression stage of the corpus iumum, its cells bec~m~ ~raall, the amom'rt of DNA in Its nuMel 
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Fl~.~  Stz~ct~r,! componenU of a ~a~'s ovary af i~ 
~ n  starv~U~. $tab~cd with n~d~y! geecn-py- 
ronir~, a) p~,~ fo!l~c~e; b) c.~c~c of ye~mg 
foIl |c|~ 

de~re,~cc:l, the n~.~te~3li tt~i~d weakly wIu~ t'~rc~inc t~.d RNA either, c o m p ~ l y  '~s~ppcJt'ed ftc,~m t~e c ~ : ~ ] t ~  

a b 

Fig. ~. S~ct~ , !cornpo~-~e  o f ,  rtt'~ o~,ry d u r ~  
the n~to.~Uoe period. Statned wllh m~byl 8M~n- 
pywnlne, i) p~mocdlal foIllck~ b) younggtowln| 
follicle. 

"Z~e amount of RHA in d3e ~ucleolu= amdc),topja~ of the oocy~ l~c~me somewhat smaller ~ the a- 
rflount rotund in the primordial follicle ooc)~ from. the col~t~ol rat'-s ovary, but RNA did no1, how~e~, comple.~- 
ly d L ~ . r .  
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In the n~cIc! of ~ follicular cells. DNA was dls~r[bu~d in coar~r granules throughout ~ nuclem; the 
nucleol~  and cytoplasm of the follicular cells contained k~n RNA and began to su |n  |css:intemlvcly wHh py- 
r o n ~  (Fig. 2, a). 

The fo l lower ch~ng~  were ob~rved In ~ c o c ) ~ s  o f  the young foil |eke: the DNA granules became 
l = r ~  and were mainly c~centrated around the nucJeolus; the amount of RNA in ~ e  nucleolus deczea~d; ~ e r e  
w a s  no  RNA evident La th~ c )~p lasm.  

The DNA granMc~ in the m~clei of  Re follicular celia becartte larger than rite celia of  normal ovaries. 
The cytoplasm and auc~eoli of hhe follicular cells contained little RNA (Fig. 2. b). 

In si~:e of~he i:~'olo~ged ptotcln stanatton,  mlny  L~llicular cells of  the young follicles appeared in a 
f ' j t e  of ka~-yoki~eL~c divisiol~ 

There were no ~,'~amab~d mature graafian vesicles found In the ovaries of ~ e  starved tart. 

D~rL.~ ~ t o ~  ~z:vat!o~, a series of changes a l ~  ocearr~d in the corpora lutea of the , ' ~ t ~ e  rats. The 
a rT~q t  ~f DNA gravities ~ r2~e n-~Ici of  ~,e lutein ceils decreased, thenucleolt~ cont#|n6d a ~mall quantity 
ofRNA an~ ~o.~NA was fo~m~ in ~I~e c)~opla~u of  the Iutein celLt. 

~',.I ~ r  corpo:a l~e~ of  the starved tats were in the regression stage. 

CO:L~g~enfly, preteL~ s ~ r v ~ n  ca~es  the quantity of  RN~ to decrease in ~e  m,cleoli a~,d cytoplasm 
of  aH ~2~e m,~ : i~  ~,r.:c~JaI co:~:pon~ts s~died. One mu~t no~e d~at the c~ngc~ mc~tic~ed were mo~t weakIy 
eXpreasr k~ t,~'~ ~i.voc~ia! feH~c|~~, whid~ were better p~escrvcd than the o~hcr ~t~t)ct~ral cem.~e~.t~ in O~e 

Aftr ?~o:~ge~ ~ i n  ~rvet tc~.-~omc of t ~  anim~ts we;e ~r to ~ diet rich in ~ o ~ l n .  

The ovari~;~ s~c:~.~g co~?,:':~t nt~ of t2~c imm~tur~ r~t~ changedcons~de~bly ahcr 4 days of ~,he ~atanced 
diet. ~~ ~r:~e~x: of 2NA i:~ th~ m~)col~ and c)o~O?l~ of ~'~- prlm~rdi~l bHiclc ooc)'t~s ~c~m~ gte,~ct 

TI:e ~ ' c I !  cf  ~?,r f~HiCu~a~ ccli~ of the primordial follicles tetaine~ Lhr l~;b~, co~r~ gram~Ic~ of  DNA. 
and ~ r  ~:i:o~int of ,~2~;A i.~ the cy topi~m ~nd nuclcoli.of thc~  cells rctume~l lo norm~l (Fig. ~, ~). 

In C':, yo~::g ........ ~ follicles, the amo~I  of  RNA in the nucteolu~ ~nd cyto~!as:n of the cx~c}ec Increased. 

The ~ c l e i  of ~ e  foilicu|at c~lh ~till rc~incd Ltle coar~  granulesof  DNA. and the amo,aa: of  RNA in the 
nucle~!i ~nd c ) - :~ la~?  of ~hc~e cei~s Lqcreascd fF[g, B, b). 

The maturing primc~dial Nli~ctes an2 the gr~afian vegcles in the ovaries ol immature ~a'~a wNch had been, 
p ~  csa a ba:~nced d:et af~e~ ~cte~ n starvation (b~lanccd diet fo~ ~4-1"/ d~)~) were morplmlog/~ally and c)~ologl- 
Call)' ~e  se=gc as Lhe COrY~IIg  structural components ~n ~I~ ovaries of  ~ e  conuo! animab.  

The ~t~)" of cwa~an structure in mature animals put on a balanccd d~et for a pcr/od o f  4-7 day*. following 
pm ~ n  S~n  "i~ ~On S ~ ' ~ d  a picttme essentially the same as t~t found in the ovaries of the starved angmals: the 
gcyaads were r ~t=dicd a~ later d~tcs ~ftcr t!a: rcgo~ative diet had beg~n (14th, ~5th and 50th days). 

After 14 da},s of  ~ e  b~laneed diet. a series of cl~nges wa) observed in tl~ cytological structtne of  the 
ovar~-~| ~L~tL~al CO:~,~K~a~;t"~t~ in mature, ~tarved rat.% For. r ~:I~ amount of  RNA in the nuctEolus an~ 
c)~.optagn, o f  ~'~ primordial follicle ooc)-tes increased to the amoum found in the control ralz. 

The amount of  ~NA also zet~rned to no:real in ~ e  cclIs of the fo111cular epRhelitm% 

As t~ DNA dis~ib~tion in ~e  nuclei of  the oocy~es and follicular epithelium of  the young follicle~. 
ovaries o f  the experg~emtal rats were the same as those of th~ control ra~. The nucleoll c ~ t a i n e d  a large a -  
mo~m~ of I~NA. 

~ e n  we exami:~ed ovarian ~ections from mature animal~ which had been Fat on a balanced diet after 
long protein starvation (d~at ion ofexperiment:  25 days), we found t/~at the ovarian structure and cymplaun  
p~opcrties of these rats were ~ same as in ttte control animals. 

Normal oogenesis was restored in the ovaries of  the mattue taU after 50 ~ p lo  [ ~ [~ l t a ~  ~ e  ~ ~ ~ m 
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was obs~:rved in all o~ the anh.ali 3-4 tin~s during this p~rix~d. 

,In ~hc ovaries of rats fed a balanced dict for 25-50 days, tho phenomenon ofnucleolar c=c=pe from the nu- 
�9 wis ob$'~rwd In ti~ luteln cells; Inorcover, It was of a maldvr 

The phcnomcnon of nucleolar c:capc whtdt was observed In the corp~ luteum cells muId b~ comldered 
as ih= manJfeaaU~ of Intense nucleic acids exdmngc bctvecn ~he nu~lem and eyto~asm, which, in jl~ tur~ 
Indicates the Ifltensif[catlon of protein synth~iis tn thc lumen c~|L~ 

The phenomenon of nuclcoiar ctca~ was observed by Belou~vl [1] in the liver o~ilt of rau fed a bM" 
a*ncod diet a f a r  pro~ln starvation. 

As out ~udl~s have shown. 1o;~ protein starvation r the amout~t of DHA In the nuclei and the Imount 
of  RNA in the nurleoH and cytoplasm of tile Corpora lutea aid of ~ e  follicles at variom stages of maturity tO 
decrease ~h|ch indicates the dr~.~se of nuc;r �9 in ~c owrian s~ructural compomn~. 

When a balanced dir162 Is- rc~tore$, so i~ d~c nt,clr exchange In thet is"  ovarleg which Is expressed 
by the. l n c ~ e d  amount of DNA and RNA in the cells of the stt,.~ctur~l eocnponent~, 

The. cyteiogical ch~ngc~ e a u ~ d b y  protein s~vatJon are 1r ~pp~rcnt in hhe primordial fatlieleg wbctr 
the ; m ~ n t  of DNA ~nd RHA returns to the nutra~! ~ r  th~n In ~r  0t~gr st,'~.,c~a I cornpo~cnl= of the ovary, 

$UMM&RT 

In ~ex~l!y m a t ~  arrd im~atu,'~ r ~  kept for ~ lo~g period of dn~ on a protein-deft.clenl diet (1.5~ of 
protein) ~,f~H of a ~ c l ~ o ~ e i n  met~boiism in the ~ c t ~ a l  comp~rgn~ of ~ ~vartes was observed. It w~u~ 
m ~ n l f e ~  ~, ~ c~c~ea~r tn t]~ quantity of DNA In Lhe nuc|ei and RNA in rd~ cytoplasm ~nd n~cleoli of the l ~ -  
mot~lal g~af taa  foll!cl~ and co~p~ l~teu|n. C~otogt~ change~ ~ e  tea  ma~fcstecl tn j:glmordlal follicles. 

h?~cn hhr ta~ ~ere s ~ q ~ n t l y  t ~  ~ c k  on ~ t~lanced dir (]9.5ffr of ~oR~ia) the q~antlty of I ~ A  and 
gNA |r~ d~r cr  o.r ~L~ctueal c o m ~ s  tosr 10 ~ m a l ,  and ff.~ n~cleopco~etn m c . ~ t f ~ r n  In the ovarle4 Wa 
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