
FHSI for the parameters  of glucose t ransport  is thus due to interaction between many factors and it can 
be characterized most completely only on the basis of data from all levels of organization of the small intes- 
tine. 
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THYROID FUNCTION AND MOTOR ACTIVITY IN DOGS 

DURING DEVELOPMENT 

T. F.  Komarova and V. G. K a s s i l '  UDC 612.65'44:612.76 

The intensity of motor activity and the serum level of protein-bound iodine (PBI) were investi- 
gated in 62 puppies aged from 1 to 12 months. During the first  4 months of Life a parallel in- 
crease  in motor activity and PBI of the puppies was observed. The increase in motor activity 
of puppies between the ages of 7 and 9 months was not accompanied by any increase in PBI. In 
hypothyroidism caused by methimazole in puppies aged 1 and 3 months increased motor activity 
was observed, whereas in animals aged 7 months it was reduced. A higher intensity of motor 
activity than in the control animaLs also was observed 1 month after the operation in puppies 
thyroidectomized at the ages of 1 and 3.5 months. The activity of puppies thyroidectomized at 
the age of 1 month was sharpLy reduced 2-4 months after the operation. In dogs thyroidectomized 
at the ages of 7.5 and 11.5 months, reduced activity was observed as early as 1 month after the 
operation. The data showing opposite effects of thyroid hormones on the behavior of puppies at 
different ages point to a complex relationship between motor activity and thyroid function. 

KEY WORDS: thyroid gland; motor activity; ontogeny. 

In the postnatal development of man and animals periods of maturation of thyroid function can be distin- 
guished [1,3,4, 7-9,11,12]. Theseper iods  may perhaps determine age differences in the formation of certain 
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Fig .  i .  Fig.  2. 
F ig .  1. HA and VA and s e r u m  PBI concentra t ion  in puppies of d i f ferent  ages .  Absc i s sa ,  
age (in months) ;  ordinate ,  f i r s t  s ca le ,  number  of s ides  of squa re s  c r o s s e d  in 20 rain (1), 
second sca le ,  number  of standings up on hind l imbs in 20 min (3), th i rd  sca le ,  s e r u m  PBI 
concent ra t ion  (in ~g %) (2). M * m .  

Fig .  2. Effect  of me th imazo le  on s e r u m  PBI concentra t ion ,  motor  ac t iv i ty ,  and pulse ra te  
in puppies of d i f ferent  ages .  Absc i s sa ,  age (in m o n t h s ) ;  ordinate ,  f i r s t  s ca l e ,  s e r u m  PBI 
concent ra t ion  (in ~g %) (shade d columns r e p r e s e n t  exper imen t ,  unshaded columns control) ,  
second sca le ,  pulse r a t e  (beats /min)  (4 - -  expe r imen t ,  3 - -  control) ,  third sca le ,  numbers  
of s ides  of squa res  c r o s s e d  in 20 min  (1 - -  exper imen t ,  2 - -  control ) .  

behav io ra l  and autonomic r eac t i ons .  This  appl ies  in pa r t i cu la r  to the dependence of motor  act ivi ty on the level  
of thyroid hormones  in the body.  However ,  because  of the lack of any sys t ema t i c  r e s e a r c h  in t h i s  d i rec t ion  it 
is imposs ib le  to conclude whether  the re  a re  any re la t ionships  of cause  and effect  between these  p a r a m e t e r s .  
The object  of t he  p r e s en t  invest igat ion was to study changes in motor  act ivi ty  in dogs,  at d i f ferent  s tages  of 
postnata l  deve lopment ,  under no rm a l  conditions and during d e p r e s s i o n  of thyroid function. 

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  c a r r i e d  out on 62 mongre l  puppies born  and r e a r e d  in the N u r s e r y  of the Ins t i tu te .  
The concentra t ion  of prote in-bound iodine (PBI) in the blood s e r u m  of all  the an imals  between the ages  of i and 
12 months was de te rmined  by the method in [5] and the spontaneous moto r  act ivi ty of the an imals  was r eco rded  
a s  in  [10]. 

The f loor  of the expe r imen ta l  chamber  was divided into 20 squa res  (80 x 80 cm) .  Motor r e sponses  - -  the 
number  of s ides  of the squa re s  c r o s s e d  by the animal  (horizontal act iv i ty  - -  HA) and the number  of t imes  the 
an imal  stood up on its hind legs (vert ical  act ivi ty  --  VA) were  r eco rded  by the e x p e r i m e n t e r  in ano ther  room,  
through a g lass  window. Each an imal  was studied monthly in two 20-min  t e s t s  with an in terva l  Of 1 h between 
them in the course  of one e x p e r i m e n t a l  day.  Unlike in the p r o g r a m  r ecommended  by the authors  c i ted,  only 
two t e s t s  were  used instead of 10, and each  an imal  was studied s e v e r a l  t i m e s .  According to some data [10], 
the f i r s t  two t e s t s  were  the m o s t  impor tan t  for  the de te rmina t ion  of moto r  ac t iv i ty .  

Thyro idec tomy was p e r f o r m e d  on 13 an imals  and in another  18 hypothyroid ism was produced by prolonged.  
admin is t ra t ion  of meth imazo le  until the appearance  of a pe r iphe ra l  effect  (slowing of the pulse) .  The control  
group consis ted  of 31 puppies .  Methimazole  was given daily with mi lk  in inc reas ing  doses  - -  f r o m  5 to 20 nag 
--  to puppies under 4 months of age,  whereas  the older puppies (5-8.5 months)  r ece ived  doses  of 10 to 30 mg.  
Thyro idee tomy was p e r f o r m e d  at  the ages  of 1, 8, 5, 7.5, and 11.5 months .  Changes in body weight, ca rd iac  
f requency,  and mo to r  act ivi ty  of the thyro idec tomized  and control  puppies were  studied 1, 2, 3, and 4 months 
a f te r  the opera t ion .  

EXPERIMENTAL IRESULTS AND DISCUSSION 

During the f i r s t  y e a r  of life two per iods  of inc reased  HA of the puppies were  obse rved  (Fig. 1). I t  began 
to r i s e  in the second month of life to  r e a c h  a m a x i m u m  by the age of 4 months .  HA was low in an imals  aged 5 
and 6 months ,  but inc reased  again  at  the ages  of 7 and 9 months .  Only one peak  of VA was obse rved ,  at  the 
age of 2 months .  This  peak  of act iv i ty  la te r  fel l  sha rp ly  - a t  3 months,  it is one-ha l f  of that at 2 months .  
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Fig.  3. Changes in moto r  act ivi ty  and body weight of puppies of different  ages  1-4 
months a f t e r  t hy ro idee tomy.  A b s c i s s a ,  age (in months) ,  f i r s t  number  gives age a f te r  
opera t ion ,  subsequent  number s  each  month t h e r e a f t e r ;  ordinate ,  left - -  number  of s ides  
of squa re s  c ro s s ed  in 20 min  ( 1 - -  expe r imen t ,  2 - -  control) ,  r ight  - -  body weight (in kg) 
(3 - -  expe r imen t ,  4 --  cont ro l ) .  

The dynamics  of PBI is a l so  shown in Fig.  1. Clear ly  the PBI level rose  f r o m  the age of 1 month and was 
highest  at the ages  of 2-4 months ,  a f t e r  which it fell  g radua l ly .  In puppies aged 6 to 12 months the PBI con-  
cent ra t ion  was s tabi l ized at  the definit ive level .  

A para l le l  i nc rease  in HA and PBI was thus found only between the ages  of 3 and 4 months .  The inc rease  
in HA at the age of 7-9 months was not accompanied  by any inc rease  in PBI.  Moreover ,  analys is  of these  data 
for s epa ra t e  l i t t e rs  showed that  whereas  in two l i t te rs  the inc rease  in HA and Pt~I concentra t ion  coincided 
(puppies aged 4 months) ,  in a third l i t te r  no such para l le l  t rend was found. T h e p e a k  of HA was observed  at 3 
months and of PBI at 4 months .  Consequently,  the dynamics  of motor  act ivi ty in postnata l  development  does 
not c o r r e l a t e  d i rec t ly  with thyroid ac t iv i ty .  Meanwhile moto r  act ivi ty  is known to be inc reased  in hyper thy-  
r o id i sm  and reduced in hypothryro id i sm,  which sugges ts  that  thyroid  ho rmones  have a definite influence on 
motor  ac t iv i ty .  This  influence is evidently mos t  c l ea r ly  mani fes ted  in thyroid  gland pathology.  Accordingly 
it was decided to c a r r y  out expe r imen t s  in which thyroid  act ivi ty  was d e p r e s s e d  in puppies of d i f ferent  ages  by 
admin i s t r a t ion  of meth~mazole .  

tn young puppies (1 and 3 months)  dep re s s ion  of thyroid ac t iv i ty ,  r e f l ec ted  in sIowing of the pulse (P < 
0.01) and a fall  in the PB[ concent ra t ion  in the expe r imen ta l  puppies compa red  with the control  (P < 0.01), was 
accompanied  not by a dec r ea s e  in HA, as might be expected,  but with an i nc rea se  (Fig. 2). 

No changes in behav ior  a f te r  admin is t ra t ion  of meth imazo le  were  observed  in the puppies aged 5-6 months 
despi te  the definite pe r iphe ra l  effect  and the fail in the PBI concent ra t ion  (P < 0.01). In the ma tu re  dogs at the 
age of 8.5 months d e p r e s s i o n  of thyroid function was accompanied  by a dec r ea se  in HA. At that  age the effect  
of meth imazole  was s i m i l a r  to that  of other aut i thyroid subs tances  on moto r  act ivi ty  in adult an imals  [6]. 
According to evidence in the l i t e ra tu re  [2], a f t e r  admin i s t r a t ion  of ant i thyroM agents hyper t rophy of the thyroid 
gland is observed  and is mos t  m a rked  in young an ima l s .  To rule out any possible  ro le  of adaptive c o m p e n s a -  
t o ry  p r o c e s s e s ,  expe r imen t s  were  ca r r i ed  out on 13 puppies thyro idec tomized  at the s a m e  s tages  of deve lop-  
ment  as when meth imazo ie  was given.  Changes in body weight, PBI concentra t ion,  and moto r  act ivi ty of the 
thyro idec tomized  and control  puppies a r e  shown in Fig.  3. Clear ly  1 month a f t e r  the opera t ion the puppies 
aged 2 and 4.5 months ,  just as in the expe r imen t s  with me th imazo le ,  were  dist inguished by more  intensive 
motor  act ivi ty  than control  an imals  of the s ame  age (P < 0.01). When the observa t ions  were  repea ted  2-4 
months a f t e r  the opera t ion,  puppies thyro idec tomized  at the age of 1 month were  less  act ive than the contro ls  
(P < 0.01), whereas  puppies thyro idec tomized  at the age of 3.5 months were  indist inguishable f r o m  the controls  
as r e g a r d s  HA. By con t ra s t  with these  an imals  and with puppies thyro idec tomized  at the ages of 7.5 and 11.5 
months ,  a d e c r e a s e  in HA was found as ea r l y  as 1 month a f te r  thyro idec tomy (P < 0.01). 

Thyroid  hormones  were  thus found to give opposite effects  on spontaneous motor  act ivi ty  of puppies at 
d i f ferent  ages .  
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