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similar  resul ts  were ob ta ined  f rom in vivo and in vi t ro  
exper iments .  I t  is also charac ter i s t ic  t h a t  full inhib i t ion  
of the  ho rm ona l  ac t iv i ty  was never  obta ined,  indepen-  
den t ly  of the  di lut ion of specific sera and the  t ime  of 
inac t iva t ion .  There  always remained  some residual  hor- 
mona l  ac t iv i ty .  

Discussion. These resul ts  indicate  t h a t  the  d i f ferent  
biological ac t iv i ty  of the  pa ra thy ro id  ho rmone  m a y  be 
connec ted  wi th  t he  d i f ferent  ac t ive  centers  of hormone.  
Moreover  the  immunologica l  ac t iv i ty  is connec ted  to a 
h igh  degree wi th  a f r agmen t  of ho rmone  which  is p r o b -  
a b l y  the  same as th is  one respons ib le  for the  calcium 
mobi l iza t ion  p h e n o m e n o n  1. 

P a r a t h y r o i d  ho rmone  has a grea t  immunologica l  speci- 
fity. I t  was no t  possible to ob ta in  any  form of the  im- 
munological  reac t ion  w i t h  non-specif ic  sera. In  all experi-  
m e n t s  the  biological inac t iva t ion  of hormona l  mater ia ls  
was ob ta ined  only when  the  specific ant i sera  were used. 
I t  is no t  in ag reemen t  wi th  the  former  results  of K o o ~  
and FRASER 9, which  observed the  inhib i t ion  of the  guinea- 
pig, r abb i t  and  r a t  p a r a t h y r o i d  ho rmone  ac t iv i ty  af ter  
admin i s t r a t i on  of an t i -bovine  P T H  serum. 

The influence of the  pa ra thy ro id  ho rmone  inac t iva t ion  
on the  phosphorus  release was also inves t iga ted  bu t  no 

s ignif icant  differences were observed.  I t  is in ag reemen t  
wi th  the  opinion t h a t  phosphorus  me tabo l i sm is inde-  
p e n d e n t  f rom the  pa ra thy ro id  glands, b u t  r a the r  depends  
on the  d ie ta ry  con ten t  of the  mineraD ~ 11. 

Rdsumd. Des p r @ a r a t i o n s  hormonales  de p a r a t hy -  
ro7de humaine ,  bovine  et  porcine furen t  t rai t~es par  des 
s~rums ant i  P T H  sp6cifiques et  non  sp6cifiques. Les 
exp6riences in vi t ro  et in vivo ons mont r5  que l ' inhibit{on 
de i 'act ivi t~ biologique du P T H  se p rodu i t  seu lement  sous 
l ' inf luence des s6rums sp~cifiques. L ' i nac t iva t ion  immu-  
nologique n ' inh ibe  jamais  compl~ tement  l 'act ivi t~ du 
PTH.  
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X-Irradiation and Thyroid Activity in a Teleost, 

Some inves t iga tors  have  repor ted  s imi lar i ty  of dose- 
survival  t ime  curves af ter  X- i r r ad ia t ion  be tween  m a m m a l s  
and few te leosts  1-4. Ex t ens ive  s tudies  on the  t h y ro i d  
phys io logy of m a m m a l s  in response  to  ionizing radia t ion,  
and very  l i t t le  work  in th is  field on te leos tean  thyro id ,  
p resen t  an uneven  p ic ture  of the  t hy ro id  ac t iv i ty  in th is  
group. Therefore,  in th is  expe r imen t  an a t t e m p t  has been  
made  to  s tudy  the  effects of va ry ing  doses of X- i r r ad ia t ion  
on thy ro id  gland ac t iv i ty  in a f reshwater  catfish,  Mystus 
vittatus. This species was specially selected for the  p resen t  
p rog ram because  some aspects  of its t hy ro id  ac t iv i ty  
under  na tu ra l  and var ied exper imen ta l  condi t ions  are 
well known 5 10. Thyro ida l  radioiodine  (lalI) up take  and 
its h is to logy were t aken  as p a r a m e t e r s  for the  measure-  
m e n t  of t hy ro id  act iv i ty ,  which  were done by  the  procedure  
descr ibed ear!let  % 

210 adul t  males  of 2VI. vittatus were ut i l ized in th is  
exper iment .  180 spec imens  were d iv ided into 6 ba tches  
of 30 each. Their  pha ryngea l  area conta in ing  thyro id  
follicles were exposed  to va ry ing  doses of X- rays  and the i r  

Mystus vittatus (Bloch) 

t hy ro id  ac t iv i ty  a t  regular  in tervals  of 1, 2, 3, and 4 m o n t h s  
were s tudied  (Table). The X - r a y  appa ra tu s  was opera ted  
at  250 kvp, 30 ma, wi th  0.5 m m  A1 filter. The t e m p e r a t u r e  
for expe r imen ta l  and control  groups was kep t  more  or 
less uni form and  it r anged  f rom 22 to 24 ~ Exposure  of 
pha ryngea l  region to t he  dose of 0.8 k R  (Batch 1) ini t ial ly 
accelerated the  thyro ida l  radioiodine uptake .  Specimens 
of ba t ch  2 showed sl ight  reduc t ion  in thyro id  ac t iv i ty  
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Thyro id  ac t iv i ty  of Mystus vittatus in  response to va ry ing  doses of X-rays  

Max imum of la i i  up t ake  after  i r rad ia t ion  at  var ious in te rva ls  (%) 
Batch~ Dose in 

kR/fish 1 month 2 months 3 months 4 months 
(mean 4- S.E. b) (mean -c S.E.) (mean • S.E.) (mean 4- S.E.) 

1 0.8 16.00 4- 1.49 (8) 19.23 • 2.00 (7) 20.15 • 1.55 (6) 19,77 4- 1.20 (6) 
2 1.6 15.40 • 0.86 (6) 13.32 4- 0.54 (7) 11.80 4- 0.77 (6) 10.00 4- 1.15 (6) 
3 2.4 13.50 ~ 1.20 (6) 10.24 4- 1.10 (6) 9.79 4- 0.40 (7) 7.50 i 0.48 (6) 
4 3.2 9.37 ~ 0.76 (5) 5.64 4- 0.53 (6) 4.58 4- 0.53 (5) 3.00 • 0.22 (5) 
5 4.0 6.29 4. 0.49 (5) 4.00 • 0.28 (5) 2.17 4. 0.54 (5) 2.18 4. 0.44 (6) 
6 4.8 4.13 ~_ 0.32 (5) 2.37 =t_ 0.18 (5) 1.70 4. 0.23 (5) 
7 Sham- 14.56 4- 1.22 (8) 13.67 4- 0.88 (6) 15.00 4- 1.39 (6) 16.24-L 0.76 (6) 

irradiated 
control 

Each  ba tch  had  30 specimens, b Mean wi th  S.E. Number  of fishes used for the eva lua t ion  of thyro id  ac t iv i ty  a t  var ious  in te rva l s  are 
given in parentheses. 
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af ter  90 days of irradiat ion.  The same response in thyro id  
ac t iv i ty  was produced in 60 days post- i r radia t ion wi th  
2.4 k R  as ev ident  by 1 lal up take  (Batch 3). The  ra te  of 
reduct ion in thyro id  ac t iv i ty  was observed to be direct ly  
propor t ional  to the  increasing doses of X-rays.  The  thyro id  
ac t iv i ty  in the  specimens of ba tch  6 af ter  exposure to 
4.8 k R  was depressed v e r y  quickly  and registered an 
uptake  of only about  4% of the  to ta l  in jected dose on 
30th day pos t - t r ea tmen t  as compared  to 15% uptake  of 
sham-ir radia ted  control. Radia t ion- induced  damage  in the  
thyro id  gland his tology was reflected by  follicular a trophy,  
loss of epi the l ium and colloid and connect ive  tissue fibrosis. 
There was no significant  change in the  thyro id  follicles 
of the  specimens of ba tch  2 when compared  to controls 
ti l l  90 days after  i rradiat ion.  A slight follicular a t rophy  
was observed after  120 days of t rea tment .  Al though the  
thyro ida l  radioiodine up take  was considerably depressed 
in batches  4, 5 and 6 wi th in  30 days of t rea tment ,  signifi- 
cant  damage  in thyro id  his tology became apparen t  at  
abou t  60 days after  irradiat ion.  The appea rance  of 
histological  damage  in thyro id  gland was slower t h a n  its 
radioiodine up take  response af ter  X-irradiat ion.  I t  seems 
tha t  radioiodine uptake  tes t  for thyro id  ac t iv i ty  is more 
sensit ive than  histological  response which has also been 
advoca ted  by  FONTAI~E et al. ~1. The se rum-PBI  measure- 
ments  were also done for the  eva lua t ion  of thyro id  ac t iv i ty  
bu t  the  result  has been communica t ed  elsewhere. The  s ta te  
of ac t iv i ty  of thyro id  gland as reflected by radioiodine 
uptake  was also supported by  se rum-PBI  test.  These 
tests - thyroida l  I ~3~ up take  and se rum-PBI  for de termina-  
t ion of  thyro id  ac t iv i ty  - appear  to be more sensitive, 
quick and reliable. 

Fu r the r  exper iments  in this line are current ly  in 
progress. X- i r radia ted  specimens (frequency 2.4 to 5 kR) 
showed ve ry  l i t t le  or no response to T S H  adminis t ra t ion.  
I t  appears  t h a t  thyro id  dysfunct ion induced by  X-irradia-  
t ion is p r imary  and not  the  result  of TSFI deficiency. 
Probab ly  X-rays  basical ly interfere wi th  biological ac t iv i ty  
of epi thel ial  cells of thyro id  gland and inac t iva te  and or 
kill enzymes responsible for ini t ia t ing the t rapping  of 
circulat ing iodine and synthesis  of thyro id  hormone,  or 
cell pe rmeabi l i ty  of the  follicular cells is lost and thus  
they  are unable  to per form one of thei r  p r imary  tasks, 
i.e., to ma in ta in  ' Iodine  p u m p '  which provides  the  raw 
mater ia l  ' iodine '  required in thyro id  hormone  synthesis  ~2. 

Zusammen/assung. Eine  niedrige Dosis R6ntgens t rah len  
ffihrt zu einer m~issigen Steigerung der Rad io jodaufnahme  
in der Schilddrfise yon Mystus vittatus, w/ihrend m i t  stei- 
gender R6ntgendosis  die Rad io jodaufnahme  gehem mt  
werden konnte.  
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I n d u c t i o n  of  Obes i ty  in O b e s e - H y p e r ~ l y c a e m i c  Mice  on  N o r m a l  Food  Intake  

I t  has been alleged tha t  the  pathogenesis  of the syn- 
drome of obesi ty and hyperg lycaemia  in the  mouse differs 
f rom t h a t  of hypo tha lamic  obesity. The basic difference 
is t ha t  in the  latter,  the  regulat ion of food is deranged, 
result ing in hyperphag ia  and obesi ty (regulatory obesity), 
whereas in the  obese hyperglycaemic  mice (obob), hyper-  
phagia  is secondary to a p r imary  metabol ic  defect (metab- 
olic obesity)1, 2. The  search for this p r imary  metabol ic  
defect  has been intensive,  bu t  as ye t  unsuccessful. STAIJF- 
FACTOR et al. ~ suggested tha t  the  muscle t issue of obob 
is inherent ly  insensit ive to insulin and tha t  this insensi- 
t i v i ty  could conceivably  be causal ly re la ted to the  
deve lopment  of the  syndrome.  We confirmed the  presence 
of insulin-insensit ive muscle in obob, but  concluded t h a t  
this was secondary to obesi ty  as it  disappeared following 
reduct ion of body  weight  4. There  is also evidence sup- 
por t ing the  view t h a t  the adiposi ty  of obob precedes the  
occurrence of hyperinsul inaemia,  and hyperg lycaemia  5. 

Thus, i t  would appear  t ha t  the  obob can increase the  
mass of their  adipose tissue in the  absence of hyper-  
glycaemia,  hyperinsul inaemia,  and insulin resistance. The  
hypothesis  t h a t  t hey  can also increase i t  in the  absence 
of excessive food in take  was tes ted in the  following 
exper iment :  5 entire l i t ters consist ing of the offspring of 
mice heterozygous for the  m u t a n t  gene (Obob) were t aken  
at  weaning (21 4-2 days). They  were weighed, caged 
individual ly ,  and given Thomson ' s  ra t  diet, in pellet  
form, for 2 days. Fol lowing this, t h e y  were g iven the  
same food bu t  in powder  form, and in amoun t  s l ight ly 
less (by 0.3 g) to the mean  daily food in take  of lean mice 
of the  same age and sex. Unea ten  food, if any, was 

measured daily and thus the  daily food in take  for each 
mouse was determined.  

There were no visibly obese animals  at  the  s tar t  of the 
exper iment .  However ,  by  about  the  second mon th  of 
age, 4 out  of the  37 animals  had the  typica l  appearance 
of obob, despite the fact  t ha t  their  body-weights  did not  
differ s ignificantly f rom tha t  of the remaining 33 animals.  
The  use of the  b inomial  theorem demons t ra ted  t h a t  there  
was no signif icant  difference between actual  and expected 
number  of obob in each l i t ter  and in the  5 l i t ters  combined 
(p > 0.05). Dur ing the  exper imenta l  period in which food 
intake was controlled, the  body  weight  gain of these 4 
animals  exceeded tha t  of the  remaining 33 by 48% 
(p < 0.001), despite the  fact  t ha t  their  food in take  was 
identical. (Figure). 

After  this period, all animals  were allowed to have  
free access to food for a fur ther  2 months  during which 
t ime  their  body  weight  increased s teeply to reach a new 
plateau.  By  the  end of this  period the  difference between 
lean and obese animals '  body weight  had  doubled (Figure). 

This exper iment  demonst ra tes  t h a t  the  body weight  
of mice homozygous  for the  obese gene (obob) and t h a t  
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