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Thyrotropin and prolactin response to ambient 
tem perature in newborn infants
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P lasm a T SH  and P R L  level w as measured b y  R IA  in  8 full-term  
newborn infants w ith  m ean birth w eight o f 3420 g  (range 3000-4100 g) 
and m ean gestational age o f 39.0 w eeks (range 38-40  w eeks) a t  postnatal 
age o f 3 -4  days. D eterm inations were performed at neutral therm al environ
m ent (32°C) and after 1 h  exposure to  cold (28°C) and warm  (37°C) en
vironm ent.

In  response to  cold challenge, T SH  and P R L  increased significantly  
from 4 .1 7 ± 0 .2 8  m U/1 and 4625J;m U /l to  4 .7 6 ± 0 .2 1  m U /1 (p <  0.01) 
and 5 9 7 5 ± 9 4 4  m U /1 (p <  0.05), respectively. W hen the new borns were 
placed in  warm environm ent, both  T SH  and P R L  fell s ign ifican tly  to 
3 .6 2 ± 0 .4  m U /1 (p <  0.05) and 3318;L759 mU/1 (p <  0.05), respectively.

A  w eakly  sign ificant positive correlation was found betw een  T SH  and 
P R L  levels suggesting th a t therm al stress in  the newborn results in sim i
lar alterations in  T SH  and P R L , presum ably through the sam e central 
m echanism.

A ctivity of the hypothalam ic-pitu
itary-thyroid  axis has been reported 
to  vary  considerably with changes in 
am bient tem perature (6). Based on 
the  observation th a t acute exposure 
to  cold resulted in an increase of TSH 
and thyroxine (T4) levels, the initial 
increase in TSH and the subsequent 
increase in T4 observed immediately 
after birth has been a ttribu ted  to  the 
cooling effect of the  extrauterine 
environment (1, 6, 7). I t  has also 
been claimed th a t the cold induced 
rise of TSH is due to  the higher rate 
of hypothalamic TR H  secretion (17) 
because TSH stim ulation by cold 
could be suppressed by antiserum 
to TR H  (26).

Furtherm ore, evidence has been

provided to indicate th a t  TR H  may 
be the prolactin releasing factor of 
the hypothalamus, since TR H  re
leases prolactin (PRL) by a direct 
action on the p itu itary  (4, 9, 11) 
and adm inistration of T R H  an ti
serum suppressed PR L  secretion (12).

On the basis of these observations 
we have assumed th a t TSH and PRL 
m ay be released similarly in response 
to various ambient tem peratures and 
their release may be m ediated by 
the same central mechanism. To test 
this hypothesis the present study 
was designed to investigate plasma 
TSH and PRL levels in newborn 
infants kept in neutral therm al en
vironm ent and then after exposure 
to acute cold and heat stress.
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M a t e r i a l  a n d  M e t h o d s

T h e stu d ies were carried ou t in  8 healthy, 
fu llterm  newborn infants w ith  m ean  birth  
w eig h t o f  3420 g (range 3 0 0 0 -4100  g) 
and  m ean  gestational age o f  39 .0  w eeks 
(range 3 8 -4 0  weeks).

G estational age was calcu lated  from  the  
m o th er’s menstrual h istory and  w as con
firm ed  b y  physical exam ination  o f  th e  in 
fa n ts . A ll infants were delivered  vaginally  
w ith  a  one-m inute Apgar score o f  7 or 
m ore, and  they  were h ea lth y  during the  
w hole perinatal period.

N o n e  o f  the subjects rece ived  an ti
con vu lsan t therapy and none h a d  a fam ily  
h isto ry  o f  thyroid disorder. B reast milk  
w as fed  to  the infants and 6%  glucose in  
w ater added  to  ensure an a d eq u ate  flu id  
in tak e.

D eterm inations were perform ed a t the  
p o stn a ta l age o f 3 -4  days a t 3 different 
a m b ien t temperatures.

F irst, th e  unclothed infants w ere placed  
in  an  incubator providing n eu tra l therm al 
en v iron m en t (temperature 31-32°C ; re
la t iv e  h u m id ity  40-60% ). N e x t, th e y  were 
k ep t in  a cool (temperature 28°C, relative  
h u m id ity  40-60% ) and, fin a lly , in  a  warm  
en v iron m en t (temperature 37°C, h um id ity  
4 0 -6 0 % ). A fter one hour exposure to  each  
a m b ien t condition, blood w as ta k en  from  
a sca lp  ve in  for TSH and P R L  determ ina
tio n . Sam ples were centrifuged im m edi
a te ly , and  the plasma was stored  a t  — 20°C 
u n til analysed . During th e  te s t  periods, 
abd om in a l skin and rectal tem perature  
w ere recorded continuously.

In form ed  parental consent w as obtained  
for th e  stu d y . Plasma T SH  w as m easured  
b y  radioim m unoassay using A m ersham  
k its  according to the m ethod  o f  Martin 
and  L andon  (16). Plasm a P R L  m easure
m en ts w ere made by radioim m unoassay  
usin g  com m ercial kits m anufactured  by  
Serono. R esu lts were expressed a s m ean  ±  
SE  an d  analysed using S tu d en t’s paired  
i- te st . W hen necessary, th e  correlation  
coeffic ien t and the equation o f  regression  
w ere also  calculated.

R e s u l t s

Body temperature

At 32°C am bient tem perature, rec
tal and abdominal skin tem peratures 
were 36.77±0.05 and 36.52 +  0.05°C, 
respectively. When the newborn in
fants were placed in incubators of 
28°C, their rectal and skin tem pera
ture declined to 36.454-0.07°C and 
36.21±0.07°C (p <  0.01), respective
ly. A t 37°C, however, both rectal 
and skin tem peratures increased sig
nificantly to  reach mean values of 
37.31±0.12 and 36.65±0.10°C (p
<  0.01 ). A t the end of the exposure to 
the warm environm ent visible sweat
ing occurred in 5 out of the 8 infants.

Hormone levels

Figure 1 shows plasma PR L  and 
TSH levels measured a t various 
ambient conditions. I t  can be seen 
th a t in response to cold challenge, 
TSH and PR L  rose simultaneously 
from 4 .17^0 .28  mU/1 and 4625^ 
589m U /lto4.76±0.21m U /l (p <0.01) 
and 5975^944 mU/1 (p <  0.01), re
spectively. In  newborns placed in 
warm environm ent, both TSH and 
PR L fell significantly to the respec
tive values of 3.52^0.40 mU/1 (p
<  0.05) and 3318±759 mU/1 (p
<  0.05). TSH (p <  0.05) and PRL 
(p <  0.05) were found to correlate 
inversely w ith the rectal tem perature 
(Fig. 2) whereas TSH showed a 
weakly significant positive correla
tion with the  PR L level (p <  0.05) 
(Fig. 3).
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F ig . 1. Plasm a T SH  and P R L  in newborn infants subjected  to various am bient
conditions

Plasma T SH (mU/II

Plasma PRL (mU/l)

F ig . 2. R ectal tem perature and plasm a TSH  (a )  and  PR L  (b ) in newborn infants 
subjected to  various am bient conditions

5 Acta Paediatrica Academiae Scientiarum Hungaricat 23, 1982



192 F  Huppert et al : Thyrotropin and prolactin

F ig . 3. P lasm a TSH  and P R L  leve ls in new born infants subjected to  various am bient
conditions

D is c u s s io n

The present results are in good 
agreem ent with those previously re
po rted  showing th a t acute exposure 
of newborn infants to cold results in 
increased secretion of TSH within 
30 m in (6, 7, 22). W arm  exposure 
of th e  newborn infants resulted in 
a fall of the plasma TSH level, as 
com pared with the value measured 
in neu tra l thermal environm ent.

Few  d a ta  are available concerning 
the  influence of warm environm ent 
on pitu itary-thyroid  function. I t has 
been suggested tha t heating produced 
histological signs of thyroid inactivity  
in various mammals (3, 8) reduced 
thy ro id  131I uptake (28) and resulted 
in a fall of the p itu itary  TSH con
ten t (13). O’Malley et al. (19) provid
ed evidence tha t in patients with

prim ary hypothyroidism heat reduced 
TSH production, and Sack et al. (21) 
observed th a t in newborn lambs 
delivered into water of 39°C the 
rise of TSH, T3 and T 4 level gener
ally seen after normal delivery could 
be prevented. The reason for the 
alteration in TSH in response to 
am bient tem perature variation is 
not clear; changes in the hypothalam ic 
control mechanism have been assumed 
to be responsible (1, 20).

The physiologic significance of the 
cold-induced activation of the thyroid 
is well documented (1, 5, 7, 27). I t  
is involved in the metabolic response 
to cold of the newborn through the 
direct effect of thyroid hormones 
on metabolic heat production, or 
indirectly by potentiating the cate
cholamine-mediated non-shivering 
thermogenesis (14, 25).
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Interpretation of the depressed 
thyroid function in neonates kept in 
warm  environment is not so apparent. 
The metabolic rate  of the newborn 
infants kept in an environment w arm 
er than  neutral is about 20% lower 
th an  under neutral conditions (24). 
This observation lends support to  
the possibility th a t the decrease of 
thyroid function m ay contribute to 
th e  reduction of metabolic heat 
production when the newborn infants 
are in a warm environment.

A further im portant point is th a t  
in response to tem perature changes 
the  plasma PR L level changed in a 
way similar to th a t of TSH (22). This 
finding is consistent with the observa
tion th a t TSH and PRL levels 
increase simultaneously in newborn 
infants after birth or after TR H  ad 
m inistration (4, 22).

The relationship between environ
mental tem perature and the PR L  
level has not been entirely clarified. 
Several reports indicate th a t cold 
exposure suppresses the circulating 
PR L  level in rats (18) and in cattle 
(23), but there are no such d a ta  
available for the human newborn. 
There is some controversy concerning 
the effect of warm exposure since it 
was found th a t in response to a  high 
ambient tem perature plasma PRL 
either increases (16), or remains un
changed (10).

The clinical significance of our 
observations needs further studies 
to  define the relationship of am bient 
tem perature to  the plasma PR L level 
in the neonatal period.

In view of the fact tha t PR L has

been shown to enhance renal tubular 
reabsorption of salt and w ater it  is 
tem pting to speculate th a t  in new
borns suffering from neonatal cold 
injury the high level of cirulating 
PR L m ay contribute to  oedema for
m ation (2).
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