
A -STUDY- OF THE F U N C T I O N A L  C O N D I T I O N  OF THg THYROID GLAND DURING 

EXPERIMs  A THERO$C LFROSI$ 

N. N. g i p s h i d z r  

F.~m t.he Ir~dzute of.Therapy (Director-- Prof. A, L. Myamihov, Active Member of 
the Academy o{ Medical Sciences. USSR), Academy of Medical Sciences USSR, Moscow 

~ecetve~ C~tober 28, I ~ .  Prc~nted by A. L, M),amihov, Active Membed 
of the Ae~6emy of Medical Sciences, USSR~ 

The ~'e,~_s of o~r o~n a ~  of ~reign vclend~t) hive p-oven that tl~ thyro*d .gland play~ an et~entlal to~e 
in ~e  6e~e!op*~e~t of athero~:|ero, it. In ~n e~p~'r|::~Cnt with animai~, it wa! ~ b t i ~ e d .  t2~at. ~-n iajection of 

t ~  Lh? ~trc.ptc ~o,~.~c'~e i~hibi~t the deveiop,,~cnt of e~:,edment~l at}szro~cier~s (3,4~. But, when .in~ected 
d,,:~,..~am'o,at~,y with r162 ~io,iracl) (~ v.:L~t~ace which reduces tl~ efficiency "~f ~e  th),roi~ gMn~0 it 

T~:~*~ a~he.,.c~c~r de~'elo~! ,arl~ ~*~d e ~ ~c n~l~-ely.~n n~xe~-t~a al~d that i t  develops weak]y in tic'to- 

The ~,:~Tze o~ o~ ~w .~.,k ~,)  tc~ tt~:~ Lhe fa~ct~o~.~t co~,didon ,of die thfrold ~tand during e:xperimental chol~ 
.e ~te~ol at~et0~|erc~ts. 

EXPE ~ 1 ~  b:T~ L METHODS 

We s~.~ed the f~ct~cn of d~e th)-tci~ gl~.~d by means of r~dio~ctive i~i~e. Athe, o~cierosb was pro- 
d~ccd by N. N. Aaich~c~'s n~cd~d. 

The ex~r imcnt  was done on 21 mature rabbits of the ~rtm t),pr weighing from 2 to 2.3 kg, kept In the 
same r  and teceivin~ the ~ m e  food t~tion. ~ fo te  the e~periment began, the cholesterol con~nt in 
d-~e bF.>od was ~e~ermi~ed il~ at| Of ~hr rabbit, b) the Grib~o mc~hc,$, aud the functional condition of thr th;-~.~ld 
g|a~d was ~t~dfed by n~r of tadicmctlve io~im. We tl~cd io0tl,e with ~n ~tomie nLtmber of ~ and an atomic 
' .eight of 131 (It~t). 

The di~tegrat i~n period of l ~v is 8 days, l =t wa~ injected su~:utaneou~ly into all the rabb~t~ in ~ dose 
of 035-1.0  microc~riet a.~d, ~fter 24 hours. ~.hen a C, clger co,anter count had been made, the f ig~et  obtained 
of I ~t ab~,pti~nwere expresse~ in percentages. After thyroid gland absorption of[  m had been ~eterm~ned, 
cbole~terol alL, solved in vegetable oil (0.3 g of cholesterol .pet I kg of ammal wef~l~) was administered daTly 
tz I~ zz.~it~, fct a ~ct~cd ~f ~ me~:~ To exc!,~e Lhe effect of ~e ~egemble oil orl the function of the t. wold 
~a.nd. 3 tabbi~ were given daily fog 6 montla the. :tame amount of vegetable ell at Lhe tanm time as the 
o~e~ 18 rabbits, but withc~zt ~ choletteIoL. 

The cholesterol e~nter~t in the blood was determined in all of the rabbiu every 15 day% After 6 months, 
the thyzoid gland abt, orption of t m war again examined in all Of the tabUit~, after which the rabbits were sacri- 
ficed, the aorta and heart extracted and the aorta ~ i n e d  in tom with S~.dan JELl; the heart was ere into a reties 
of ~ u t ~ v e  tectiom, the fat was s~ained with Sudan HI and the degree of athero~clermh in the co,onary 
arteries was ez.atnined. We arbitrarily detigrmted the degree of ather~clerotic changes In ~ aorta and coto- 
~ r y  ~rlerie~ t~u~: § weak, ++ moderate and ~ sharp changer. 
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Bcforr cholesterol and vegetable.oil  ll~gesth,, ~tattt'~t, [t~l absorption was 18-27% hi a l l o f  tile rabbltl.  

The cholesterol content in the blood i ; r  Iap!dly after cholesterol administration began in mo~t of  
tbr rabbits and, by file end of the first .m.th, lInd eJ~thed 620-680 rag%, while tim elmlcsmml content In the 
blood rcmlincd wtdtln normal limits (20.98 I,g~,) thr~mghoug the r  in the ~bblts width were receiv-  
Ing vegetable oil alone. 

In most cases, hypereholesteremla reached 1 ,100-i ,400 rag% 3-4 montI~ afte~ the beginning of cholesterol 
a&nh~istratton, and, in g rabbffs, l ,580and 1 , 7 3 0 m g %  In two other rabbits, tmwever, the blood cholesterol c o , -  
tent never ex~ceLk:d 470-60n rag%throughout the p~tlod of cholesterol a dminis~ratf0n. Toward= the end of the 
6~h month of cholesmrot iqgcs:ioa, the cholesterol c,mlcnt In tl~ blo~gl was considerably lower, in some case% 
320-422 m g ~  

When thyroid glapd absorption of 1 ~ was exami~r for ~I~ ~cr t ime,  after 6 nmn~s of  cholest~a~l 
i.~ge~ion, it w~s fouled to b~ g~eatly reduced In ~11 J~ ~ b b t ~  a~gt was, iu some cases~ OflO-O.~-~zvA h ~ e a d  of 
~hr original (before cholesterol hsgestio, began) 15.4-20.~b(, 'abbits No. ~,10,15, Table  I). 

TABLE-1 

Thyr=~id Gland Absorption of [~1 in C~mncctb~ with !l)pcrcbolcstcrem!a and Ad~ero- 
sclerosis of the- Aortz apd the Coro,ary/~tt~:dct 

I "~f I ~  ~ " " t mo~th~ eosuent ~ ] a~lf&Os- 
Deg~cc Of ~dmr'o-" 
~cte:osts of  the 

I 2~. i 
~2 i19..5 
3 17.9 
4 I~,2 
5 16. ~I 
6 i 17,~ 
7 "23.7 
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~ 19. I 
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II 22 1 
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17 24 .~ 
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! o. vJ 

6.4 
6.55 
4.5 
8.7 
0.22. 

i i l . ,  

4.2 

470 

I;i?O 

I f/~0 
I |i I0 

912 
1370 

t4(~) 

14f~ 

I 0:V) 
I |36 
1b~25 
714 

615 
42'2 

IRJ~ 

5;8 
816 

lOlO 
410 
IIIF~ 

4--~- F + +  
~- 4-+ + +  

+ + + 

+.! .~- + + r' 
-i + + + + 

�9 . + 4 -  ! + + 

+ +  I + 

:F + § i ! "k 

Upon cxam~atio~ of t]~ aorta and the coronary ar~rle% acute athcro~:lctc~is ol ~r aotu and r.och:rate 
~the~ncle~,sis uf ~he curol~ry aner/cs  w~re ~ c r w d  In most ca.~c~. 

We c~e rvcd  no  a[t~r of e i t h~  flue aorhJ or rim coronary arzeti~ In the rabbits which had tecctu  
ed vegetable oil wi~out vliolestcrol, In thc~ rabbits, t|lytoid gland ab~,ocption of[ ut ~malned wldlin no~mal 
| im :~  aher  ~ e  6 raonth pedc~ of vegetable oil ingestion (Table 2). 

Con~qucntly,  vegetable oil widJo~lt elwlcsterol doe~ no~ a f f ~ r  t.he fux~cdon of the thyroid gland. 

Whe~t ; t3t absorption is compared with tlm high hypercholestcrcmia ~nd the degree of atherosclcmsis [n 
t ~  aorta ~nd coronary arteries. therelat ion between the lhyroid gland ab~rpt lon of I m and the degree of athero- 
sclcrosb is obv to~  (Table 1). In ~mse case~ wh~J~ 1 ~1 absorptio~ was sharply reduced, acute hyperchol~teremia 
and athcroscl,'.rosis of the aorta were observed. When i ~t absorption w~s not so markedly reduced (rabbl~ No. 
1,8.14,16), hypercholesteremia and athemsclerosis of  the aorta and cor arteries wcte l e~  acute.  V. V, 
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T a l ~ky  [2] ~ho examined the basal metabolism tn rabbtta with experimental atherc~cle~od% al~m di~cove~d 
t h a t  basal n~etabollsm in animalt with high hypeachol~te~mia and m.ttked a the r~c~ t~ t t  de~Uned sharply. 

TABLE 2 

Thyroid Gland AMorption of I m In Rabblt~.wPdch Received Vegetable Oil Without Chol- 
esterol 

. . . . .  vfhyy29id ~,d"absorption ict,,oles~erol'-C;~les~rol 
bf  ~ in % ]c~tent in comCnt in 

, ~-- . . . . . . .  Iblood be lore blood afi,~t 
t~o. of ~ c f ~  v?.g- laftct 6nmn-~Vcgetabl~ 6 rnon~per~ 

+ ~ ~-~j~etable Un regal, ~a~|e ou m- 
| foil gngento~ gcstfon ia mg~ 

~ I i ~ .'2~ 17.S I L l  

78 64 

88 

ethero~ ] 
Clemds of 
~aocta 

V'~greus of  
a~e ro~ le ro~  
of coronary 
az~riel 

. . . . . . .  S 

T~r~ fc~c ~;c f ~ o n  of ~e  thyroid g l ~  is ~e~6::ed ha c l~;e~t~l  atheroscletc~lg aM ~r s~ea~  

Th:,:~i~ g;~'d a~o~t~ion r | ~ dcpc~".~-~ecl b on the level of hypcrcholeger~mla and the d e~r~ or 

T~:~ : , , . ~  of ~g*:'.~bie oil ~ h o ~  cbo~e~a~l ~ ~ t  cau~ ID'p~rcholeatcreml~ z ~  atherosclerot1~ 
to ~er162 ~.,p r ~r no~ ~ffecr thyroid gland ~,:,o~pt~on of I ~. 

SUMMAgY 

T':.r fU;~c~o~l s1~t~ of ~e thyrr g~a:g~ c~f ra .b~ w~ ex~c~tal aL~e2occl~ro~2~ ~f tl~e ~or',.~ and 

AP,~t s|x mo~1~,~ of c~hole~e, aol In~e~tion. ~hl,c~c~ of I ~ ~cre~e~:$ from the Initial 15.4-20.'0~ to 
~.I0-0.~% Ur~t cor~o~ of hype-~cho~e~1~m.1~ ~ a~he~c~cletc~fa0 a1~c~btlon of I h~a ~mJnlghed and 
~ f~;~c'~c~al ~t~t~ of ~e  ~yrold gland degraded, 
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