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THYROID ACTlVfTY 114 AEN EXPOSED Ti0 COLD 

It is weU.  etrtablished that sane t ~ b l d l s  expooed t o  severe cold show 

narked changes in t.ha tmoic!. 

creased ac+tL.vFty (1). 

sure has been obtained using radioac.tive iodine i*l rats (2, 3) .  If hzw 

beon cmcl:ded that the observed Qperaottvity of t,he t m i d  b d i c a t o o  

that there is an increaised metabolism in cold which can be sttrbuted t o  

ch-csl regulation (4) 

gkmi is imo~l red  i n  htnaara sccU8afisation to cold (5 ) *  

FEstalogicaJjy, t h w e  is d d e n c e  of fa- 

EkLdence of thyroicl stfmulzatlim during cold expo- 

It has also been suggested tbat the thyroid 

Ingk- e t  al. (6) observed changes in fin nun cantinrtaualy srpoued 

for 12 day:3 to 130 C. (!;SO F.) while wearing only crtton underwear, whb& 

t h q  interpreted a8 indicating; "the ability of envhmnuntal factors to 

modif bodi ly  requirements for thyroid ho~noncn Sri Inan. 

TM.8 cold. stresa w.8 probably far more severe than #haf is nom8U.y 

enccuIlfcrec1 in regular life i r z  Q caLd cllrrste or c w m  cluzdng ~ ~ C C e 5 d t ? l  

emergency rmrPfvel in the Arctic. 

In view of this, ft, was considered desirable t >  assess the role of 

the thyroid i n  man during the cold !xposure u U y  encountered during 

noma1 a r c t i c  living or operations and during sinrt.lited emergency sur- 

rival in the  cold, 
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-?lEI!HOIlS A i i  KATEREL 
h e r d  

Tracer doses of up to 65 microcuries i131 irere used t o  determine the 

m i d  :@&e, -&z.y and U v , a r y  eli.ninstion, totsl plasma and protein- 

b e  IKl1, using aenuiti~e gcin t i l l a t ian  coun t tm as part of a carrplete 

mobile isotope laboratorJr w h i c h  could be transported to remote areas of Arc- 

t i c  Alsdta. 

of  dietaxp iodine intake, and mnrircmentd eqmlsmxre recorda. 

k 1.6 cases, the procedure m a  repented fn the same subjects at dipfer- 

ent 114~mns of' the year, 

The subjects included group8 considered t o  be exposed t o  conddersrble 

cold, such 98 coastal and inlend IWchos, twU, groups of Ath;rpaacan Zudhns 

Ehrthermart, the t-ld act j .vf tg ma aaseaatd in  a group of Csaca- 

uf4na before and after a controllad, k m k ,  rathra severe f i e l d  e x p o r n  

p- ahU&t- Sn arct ic  t3Mrt-V 8lLXTiTd S * . % ~ t f o Z l m  -8 group WcL8 

c o n ~ o u s l y  exposed fib emirmnental temperatureu between 10' F, and =30° F. 

and canaifierable uind ( m e a n  Kind c h i l l  hetor loIX Cal/rn2/HrO), living In 

uahcmtod mowhouses or tento, and being engaged .in outdoor act%vitfts moat 

of the day. 

- % a y ,  8 separate, indre detailed studywas made in a group of in- 

fantry so'ldiers and co:&al Fsk-imns t n  detem5ne hload levels of 1131 

from 6 t o  48 h a s  folZatfng the t racer  dose. 
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A t o t a l  3:' 2:s t racer  eFer-i-.mts xiis naae in 19 ?;bites, IJU 2 s k h o s ,  

and 17 irldians. 

xere agpl.ie:! t o  t h e  & t k .  

Procedures 

i;r,al)*ses of varizncz anti a l l i ed  xsts of sywffcance 

The subjecfs h'erc! ~ i ;vcn  a ctandardited dose of c a m e r - h e n  T131 in 

capsule form (svppliecf b;r the  Abbott Laboratories) before breakfast together 

with a ccp o f  water. 

It w a g  a t t a p t e u  to keep the i n d i v i d u a l  truccr dooe of 1131 as close to 

SO nicrotxries as possible, but due t o  the  long distance f'rm the 80urce of 

szlpply (Oak F??dge, Tennessee) anc! transportation Idifficulties in the rcpnote 

areas of AlasKa, delays due to bad weuLher, atc,, %he dossgea varicd con- 

siderably. Thus, in one case, doses as low as !? x i c r o c ~ e s  hsd  t o  be used. 

The t m o i d  uptake was deter9Aned ey meas o f  a mintillstion detector 

connected w i t h  a scaler. (Directional scistilUtfm detector, Nuclaw 

C h i c a g o  bdel S I ;  ~ d l - t y p e  scintillation detector Model DS-3; Nuclear 

Chicago r 3 c s l i n g  unit Kodel 183 and Radiation Counter Laboratories 8Cd.W 

msrk 13 F?odel 1OA) 

s-uw using a :3tandard s m e  of 2 0 ~ .  

ti-1 shield removed but covered with a lead plate 3, mm, thick, was pod- 

"he ef f ic iency of u e  detector and the scaler was checksd 

!.'he detector, wfth the clime- 

tioned in fmt of the  subject1s neck a t  a distance of 15 inches, On the 

baeis af +Yhes@'data, ';he bacwound count8.and $h.e reading of a shudsrd 

capsule :in a phantochc (Abbot+, LaSoratories), -;f..e percentage of the given 

dose taken up by t h e  -2qToid gland uas determined. 

G'ri~iary eljxination of IIJ1 'NPS determined b:p instructing the  subject8 

Of the ent l re  epecirnm 5 m l ~  to c o l l e c t  dl urine during the test periods. 

were pipetted out and counted. in a well-type sc i c t l l l a t i on  detector,  and 

t h o  a c t l d t y  compared with t ha t  cf 5 pi. of a standard solution of Iul. 
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?.e standarb solutio? cmtzined the equivalent c ; f  t h e  tracer dose given t o  

the  patient, efssolvzd In 1. liter of distilled water t o  which a dl, amoullt 

of potassim iodide was added t o  fac i l i tate  so:lution of %he raclfoactive 

iodine, 'sn t h e  b a s h  of $he activity of the 5 rl. sanple and the t o t a l  

volume of the entire u r h c  Specimen, the percentage of the given dose eli- 

pLnated through the tripe could be calcttla1;ed. 

As a rule, the t ; m o i d  cptake and .the urinary elfmfnation of Iul were 

determined 6, 12, 2&, and I48 hours foUm&g the tracer dose. 

the thyroid uptakes and u r i m r g  1~lidna.t i6nS were f o l l m d  for 168 houro 

In m e  ca~et3 

(table X V r I ) .  

T o t z l  plama 1131 and protein-bormd 1131 we?? routinely determined Zh 

&mrs followirrg the tracer dose. 

plasm were transferred t o  2 centrif'uge tube and read in tho well-coanter. 

The 5 ml .  p h m a  sample xas then treated. as follcws: 1.5 m l .  40 percent tri- 

chloracetio a d d  wao added and Jf irrtd  with a &LSS rod ,  and the EwIllple 

centrifuged at 2,000 :r.plme f o r  k. n i m b e s .  

off and .the precipitate %*as washed with 5 nl. of 10 percent trichloracetic 

mid three times. 

5 ml. anti the saxlple was counted i n  the .;Jell-colln'ter and compared with a 

5 PI, aarple of the st;andard solution of 11% 

ciency of: t f ie  A m t e r  ami the net counts per Qmte of 5 m~ of plasma or 

5 ml. of PBI131 tines 200 rave the net. microcwi.e:s of  inorganic 1131 or 

?BI13l per liter cf $ama,respectively. The results were expressed as 

percentage of tna given dose per  ;Liter of plasma. 

C. 12 ml. blood -10, 5 ml, of 

The tiupernate l iquid -8 pared 

D i : r t i l l e d  water was then artrltd, up tu a total volume of 

R e  product of the t o w  effi- 

lkcniiy-four hours  a f t e r  the tracer close waa t;i.ven, the saliva sample 

::de obtained by having the subject. co l l ec t  the saiim i n  a t e s t  tube over 
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a period of 13 rinutes. This was taken :is 

flow. The aubjects were instructed passively 

ind ica t ion  of t h e  salivary 

to c,:ollecS the normally oc- 

salfvg spechen was collected in tihe norrling af ter  breakfast. 

Three mill i l i ters  of "this saliva were pipettad o u t  and counted in a 

w e l l - c m t e r ,  cmnpred w i t h  a 3 ml. stamhrd solution of Il3I and the net 

?dCrOcuries of IU1 par liter of E ~ V S  was detemined. The results were 

elrpressed 88 the perceirbge of the given tracer dose in I Uter of saliva. 

Mates fd, and rrrine speckens. fn order t 'o obtain an e s t h a t e  of 

iodine h W e  and elicl.iination, specimens of the  ricre important food items, 

drinldng irater, and 24-hour urine specinens were collected at the differ= 

ent locatluns, froem, and shipped back %a the Ircblaratorg for analysis. 

- 

P a r t  of the food stnd urine apecimeno was &ppd fraaon t o  the b m d  

laboratg. of the WSaChUS&tS General Hospital fix routbe snalysfs. The 

rest 

Bfochemist~) aa fo3lOk-g: 

acid by the Leffler method 8s deacAbed ? q ~  Reals e?, al. (7). 

content =,a then detmdned by a modification of the cede ion method de- 

seri'hed by B r m ,  Reingold and Sermon ( 8 )  I ,  The c e r i c  ion meLhod was also 

used fur t&e determknattion of iodine in the drhkiag water, 

aalymcl i n  oar laboratmy (Dr, :brace F. Draw, Department of 

Urine anel food oomplcv imre digeirbed wAth cklor%c 

The todim 

The re&U 

are  given in table8 X X X V  and X Z V L  

pBr and serum cmlssteroi, In a mker of ca:es, fasting blood sam- - 
pies were taken for the analysis of' serum cholesterol and oratein-bound 

iodine. 

The proLeLz-bound iodine mi6 detenr.ined routinely by the Biochemical Rw- 

cedures Laboratory in C d i f o r n i a ,  using the method of Barker et id.. (LO). 

The senrm waa .frozen Fn tke field and rexrned  to the laboratory. 
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An asaeesmerit ha8 been -.de of the mle of *:he t m i d  in man Cturing 

the o d d  mgo6ure usually tnccuntered dux- n o m 1  arc t ic  Ilv-lng or opera- 

tiona and during damhted emergency survival in the coldl. 

Tracer doses of up to 65 micracurfes IU1 wt3m used t o  d&&e the 

m i d  uptske, winerg and salfvury eUdaatIon, total phumt agd prateinC 

bound 1u1, us- sensitive a c i n t i l t i o n  counters as ~arl; of a c-1- 

mobile isstope lsborstorgwhich could be %ransported t o  remote area8 o f  

drc f tc  Alaska. 

The s t w ,  furthemore, i3lcluded c~~ W c a 3  *%la, e&= 

matea of dietary Foditre intakes, &roxu@dd. m o r n ,  a n 8  -8s of 

PBI arxl serum choleeterol. 

The sub3eate h l t l d e d  c o a d l  and fpland Esklmos, bra -8 of 

Athapacan Indfano of Fort Yrrkan aad Arctic Viilage, and white aoatrols 

including a gruup of A w  soldiers and a graup of Bir Force technichrls. 

Fbrthemow, the l ; m o t d  actM.ty m a  assessed Fn a moup of Csucs8hm.s 

before and after LL k e e k  s h d a t e d  emergamy arrrdvd. sitzzafion. m, 
8 m m e  detailed St;uCty was made in a group (of infaxtry soldiers and C O a f 3 t d  

Eskimos to dete-e blood levels of 1131 f’ran 6 to k8 hours foU- the 

tracer dose. 

in 46 ca8et3, the procedure mi3 repeated in the m e  mbjecta at dfi- 

ferent seas0228 of the year. A t o t a l  of 200 tracm- experhds w m  mde 

;fn 19 whites, 8& Eskimos, and 17 Indians. 

‘TECHNICAL REPORT 57-36 

- nom- encountered by solders engaged :in usual arct ic  ;service or by A l a *  

krrn Eskimos or fcdians in the course of their n a r ? d  life or actiVit ies.  

I 
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When ccmpa.rim! the thyroid mctbn-as judged by -1;Igroid uptaka, 

urinary a t t i o n  and blood lepels of Xu1, 2nd protern-bound i ocbe -  

there appesrs t o  be no r e a l  m d i f f m c e  i n  thymid uptake: or Urinsrg e l i -  

nbnatim of 1131, i n  the pSf'U1, or in the conpersdon :ratio; and that 

there wad no coneistent seaaonal Uference 3.n the W I  or q signif'icant 

ma iahmd &kina08 at d;uaktwub; Paea aTIct the LlldU#GBltl Indiana at 

Aratlc villsge, Blasks, had rtbnormslLy high a d  rapid I131 uptakes (up to 

85 percent of the tracer dosf? 2t h m s  

vbrg I- e -t~oa of 1231, reriucgd svrlivarg 1u1 concentrations, 

and h p b w s  srnd pzwtein-bcnmd XI31 larels 24 hours f'oLlming the tracer 

dose. TMa tiiraa associated with exceed.3~4 law iodine intakes and a high 

incidence of tQmid enlargetrlents. A 8ignifLcsuit reduction b the 

uptake of Iur cccurred i n  the group of :tn2and bkirnos arid Arctic ViUage 

Indiana f o l l o w k g  d&lg supplements of O,6 mg. potassium iodide for 3 months. 

the do=). ~ h e p  had a 

These fl indings are mic.d. of endemic goiter,  and il.. would be reasanable 

to cenclade that t he  observed d e d a t i o n  I k o m  tbb n o m 1  :,a the iodine m a t s -  

Solism I n  the inland Esldma~ and Arctic 'Pillage Indians is a d f e 8 t a t f o n  

of endemic gofter and carnot be taken a8 an ind ica t ion  of' the effect of 

cold expasma nn m a i d  func-',ion. 

82 
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It is therefore concluded that, on the basis of these data, L t  appears 

that the t hpo lc l  does not p1a.y q siGnificant i:oLe in hrman accllmatfea-. 

'cion t o  the arct;ic emir0rmter-t when the cold stress is no greater than what 

is nomal3.y encantered by scldiers engaged in osual arct ic  senrice or by 

Alaskan Eskitzoa o r  Indians in the coarse of t h e i r  normal l i fe  or activities. 

Technical assfstaace by .!k. Robert W. asnea, 158. Jl.rna Bang, and Mss 

D e l i l a h  Meta in the isotope stadies and lq Ik. Rorace F, D n z r g  in the iodine 

determinations is grate- whwledged. 
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