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was abso rbed  ou t  w i t h  washed  h u m a n  red  cells ~. A prep-  
a r a t i o n  was also f r a c t i o n a t e d  on  S e p h a d e x  G100 columns.  
The  abso rbed  or f r a c t i o n a t e d  ex t r ac t s  were t i t r a t e d  for 
h a e m a g g l u t i n a t i n g  a c t i v i t y  w i t h  w a s h e d  h u m a n  red  cells, 
a n d  mi togen ic  a c t i v i t y  was assessed b y  a d d i n g  samples  
to  h u m a n  l y m p h o c y t e s  and  m e a s u r i n g  t h e  u p t a k e  of 
t r~t ia ted  t h y m i d i n e  a f t e r  3 days  in cu l tu re  s. 

E l e c t r o p h o r e t i c  m o b i l i t y  m e a s u r e m e n t s  were m a d e  on  
cell suspens ions  in TC 199. L y m p h o c y t e s  were used a t  
c o n c e n t r a t i o n s  of 5 • 106 cells pe r  ml  a n d  m a c r o p h a g e s  
a t  3 • 109 pe r  ml.  Celt suspens ions  were i n c u b a t e d  w i t h  
P H A  a t  a f ina l  d i lu t ion  of 1/600 or 1/3000 for 1 h a t  
r oom t e m p e r a t u r e  before  m e a s u r e m e n t s  were made .  
Mob i l i t y  was  m e a s u r e d  in a Z e i s s  C y t o p h e r o m e t e r  a t  
25 ~ on  cells no t  w a s h e d  a f te r  i n c u b a t i o n  w i t h  P H A  
a n d  con t ro l l ed  aga i n s t  u n t r e a t e d  ceils in  TC 199. 

Resu l t s  showed  t h a t  a b s o r b t i o n  reduced  t he  t i t r e s  of 
t h e  h a e m a g g l u t i n i n  to  1 : 2 or zero f rom an  in i t i a l  1 :10,000 
whi l s t  a p p r o x i m a t e l y  70% of t he  mi togen ic  a c t i v i t y  
r ema ined .  Co lumn  f r a c t i o n a t i o n  p roduced  1 f r ac t ion  w i t h  

Effect of phytohaemagglutinin preparations with and without 
haemagglutinating activity on electrophoretie mobility of a) lymph 
node ceils and b) peritoneal maerophages 

a) Lymphocytes~ 
Sample Migration Change Viability 

time from ( % ) 
(sec) control 

(%) 

Control 7.35 
+ PHA 1/600 (native) 9.35 
+ PHA 1/3000 (native) 8.60 
+ PHA 11600 (haemabsorbed) 7.10 

0 62 
28 47 
17 42 

--3 52 

b) Macrophages b 
Sample Migration 

time 
(sec) 

Change 
from 
control 
(%) 

h a e m a g g l u t i n a t i n g  a c t i v i t y  alone, b u t  fai led to give a n y  
c o m p o n e n t  c o n t a i n i n g  mi togen  alone. The  Tab le  gives 
t he  resu l t s  of e lec t rophore t i c  m e a s u r e m e n t s  and  shows 
a m a r k e d  r e d u c t i o n  in mobi l i ey  of l y m p h o c y t e s  a f te r  
t r e a t m e n t  w i t h  u n a b s o r b e d  P H A ,  a n d  w i t h  t he  h a e m a g -  
g l u t i n a t i n g  f ract ion.  This  r educ t i on  of mobi l i ty ,  however ,  
is a l m o s t  comple te ly  abol i shed  w h e n  abso rbed  P H A  is 
used. 

The  resu l t s  sugges t  t h a t  t he  h a e m a g g l u t i n a t i n g  f r ac t ion  
m a y  be  respons ib le  for t h e  e lec t rophore t i c  change .  These  
f indings,  wh i l s t  con f i rming  t h e  resu l t s  of earl ier  experi-  
m e n t s  w i t h  PHA~,  9, showed  t h a t  t he  mi togen ic  com- 
p o n e n t  of P H A  does no t  necessar i ly  r eac t  on  t he  surface  
of t he  cell, a t  leas t  no t  to  t he  e x t e n t  of b o u n d  molecules  
caus ing  a n  a l t e r a t i o n  of surface  charge.  F r a c t i o n a t i o n  of 
s imi la r  commerc ia l  p r e p a r a t i o n s  of P H A  19 yie lded 3 dif- 
f e ren t  c o m p o n e n t s  2 of wh ich  were mitogenic ,  wh i l s t  a 
more  r ecen t  s t u d y  yie lded 2 g lycopro te ins  3,11 of h i g h  a n d  
low mi togen ic  a c t i v i t y  w i t h  an  inverse  ra t io  of h a e m a g -  
g l u t i n a t i n g  ac t iv i ty .  The  s t a r t i n g  m a t e r i a l  indeed  showed 
no fewer t h a n  17 c o m p o n e n t s  on  a c r y l a m i d e  electro-  
phoresis .  This  b iochemica l  c o m p l e x i t y  was s u p p o r t e d  b y  
m a r k e d  v a r i a t i o n s  in  response  of l y m p h o c y t e s  s t i m u l a t e d  
w i t h  d i f fe ren t  p r e p a r a t i o n s  of P H A  in cu l tu re  is. I t  is 
suggested  t h a t  some a g g l u t i n a t i n g  a n d  mi togen ic  p roper -  
t ies  of P H A  m a y  occur  e i the r  on t he  same  molecule  s or 
2 molecules  f i rmly  b o u n d  to  each  other .  Th i s  m a y  exp la in  
t he  a b s o r p t i o n  o f  m i t o g e n  b y  l y m p h o c y t e s  4 a n d  also 
p rov ide  some e x p l a n a t i o n  for t he  a t t r a c t i ve ,  b u t  poss ib ly  
mis leading,  surface hypothes i s .  

Zusammenfassung. Die e l ek t rophore t i s che  Mobi l i t~ t  von  
L y m p h o z y t e n  und  M a k r o p h a g e n  wi rd  d u r c h  P h y t o -  
h a e m a g g l u t i n i n  u m  m e h r  sis  20% erniedr ig t ,  wobei  das  
le tz tere  n a c h  A b s o r b i e r u n g  des e r y t h r o z y t a g g l u t i n i e r e n -  
dell K o m p o n e n t e n  diese E igenscha f t  ver l ier t .  
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Control 6.70 0 
PHA 1/600 (agglutinin, 8.50 27 
no mitogenic activity) 
PHA 11600 (haemabsorbed, 6.85 4 
70 % mitogenie activity) 

Mean of 2 separate experiments, b Mean of 4 separate experiments. 
Each single result represents the mean of 20 electrophoretic measure- 
ments. 
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Specif i ty  of the I m m u n o l o g i c a l  Inhibit ion of the 

I n  t h e  p a s t  few years  a g rea t  progress  ha s  b e e n  n o t e d  
in our  knowledge  a b o u t  mode  of ac t ion  and  t he  s t r u c t u r e  
of t he  po lypep t i de  cha in  of p a r a t h y r o i d  h o r m o n e  1. On 
t he  o the r  hand ,  t h e  immuno log i ca l  a c t i v i t y  a n d  speci f i ty  
of th i s  h o r m o n e  ha s  n o t  been  f ina l ly  de t e rmined .  The  
a i m  of th i s  work  was to f ind  ou t  if t he re  is a n y  cor re la t ion  
b e t w e e n  t he  biological  a n d  immunOlogica l  a c t i v i t y  of 
t h e  h o r m o n e  a n d  t h e  p r o b l e m  of i t s  specif i ty.  

Materials and methods. T he  sources of p a r a t h y r o i d  
h o r m o n e  came  f rom fresh h u m a n  (from autopsy) ,  b o v i n e  

Parathyroid  H o r m o n e  Act iv i ty  

or pig  g lands  (from s l augh te r  house).  I m m u n i z a t i o n  was  
pe r fo rmed  us ing  r a b b i t s  of t i le V i e n n a  wh i t e  race. The  
a c t i v i t y  of t he  h o r m o n a l  p r e p a r a t i o n s  was m e a s u r e d  on  
p a r a t h y r o i d e c t o m i z e d  Sprague -Dawley  rats .  

Two k inds  of t he  ac t ive  h o r m o n a l  m a t e r i a l  were used:  
n a t i v e  g land  homogena t e ,  cal led in th i s  work  e x t r a c t  

1 j .  T. POTTS JR., G. D. AURBACH and L. M. SHERWOOD, Proc. natn. 
Acad. Sci., USA 5d, 1743 (1965). 
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and  puri f ied ho rmona l  material ,  p repa red  by  phenol-  
ex t r ac t ion  procedureL called in th is  work  hormone.  
I m m u n i z a t i o n  of r abb i t s  by  the  gland ant igens  p repa red  
according to  ~WlEI~CZYNSKA 3 consis ted of 2 i.m. injec-  
t ions  of an t igen  weekly,  for 3-4 weeks. The ac t iv i ty  and  
specif i ty  of sera were conf i rmed by  haemagg lu t ina t ion  
technique  according to  Boyden  and  gel -precipi ta t ion 
react ion according to Ouchter lony.  The hormona l  a c t i v i t y  
was measured  in calc ium-mobi l iz ing t es t  ~ and  by  evalua-  
t ion of t he  alkaline phospha t a se  ac t iv i ty  s. The calcium 
and phosphorus  in the  urine were de t e rmined  by  CLARCK 
and COLLIP 6 and by FISKE and SUBAROWA 7 methods. 
The activity of alkaline phosphatase was measured in 
the blood by the I(ING and AMSTRONG method s. The 
plan of experiments is presented in the Figure. The extracts 
and hormones were incubated with the sera (specific, 
non-specific and control serum of rabbit) for 45 rain at 
a temperature of 37 ~ in relation of 0.2 ml of hormonal 
preparation to 2 ml of serum in dilution 1/16. The optimal 
dilut ion of sera was de t e rmined  by  gel-precipi ta t ion tech-  

Hormonal sera 
Preparations 

Plan of experiments. E, extract; H, hormone. 

nique. Af ter  the  incubat ion ,  the  ac t iv i ty  of the  m i x t u r e  
was eva lua ted  in the  biological  tests .  

The second series of expe r imen t s  were pe r fo rmed  in 
vivo. The sera has been  admin i s t r a t ed  i.p. to  ra t s  30 min  
before the  i.m. in ject ion of ho rmona l  mater ia l .  The resul ts  
ob ta ined  in the  biological tes ts  by  admin i s t r a t ion  of t he  
ho rmona l  p repa ra t ion  only  Were t aken  as 100%. The  
results  ob ta ined  f rom hormones  t r ea t ed  wi th  the  sera 
were expressed also in pe rcen t  by  compar i son  wi th  t h i s  
ac t iv i ty .  

Results. The ac t iv i ty  of purif ied ho rmona l  mater ia l  
was always higher  t h a n  t h a t  of the  ext rac ts .  S imul ta -  
neously  the  q u a n t i t y  of p ro te in  in hormones  was lower 
t h a n  t h a t  of t he  extracts .  I n  the  ex t rac t s  i t  var ied  f rom 
1.35 to  2.62 mg/ml ,  while in the  ho rmone  f rom 0.11 to  
1.25 mg/ml .  

The immunologica l  inac t iva t ion  of ho rmona l  mater ia l s  
in v i t ro  and  in vivo represents  s ignif icant  inhib i t ion  of  
the  ho rmone ' s  and ex t rac t ' s  biological ac t iv i ty  (Tables I 
and  II).  This p h e n o m e n o n  could be observed only  when  
the  specific sera were used. All non-specif ic  sera did no t  
give inhib i t ion  of the  hormona l  ac t iv i ty .  The degree of 
inhibi t ion of t he  ho rmona l  ac t iv i ty  in calcium mobil izing 
tes t  and  alkaline phospha ta se  ac t iv i ty  was always dif- 
ferent.  The specific sera inhib i ted  especially the  calcium- 
mobi l iz ing effect, however  t he  alkaline p h o s p h a t a s e  
ac t iv i ty  was inhib i ted  to a lower degree. The inhib i t ion  
of calcium mobi l iza t ion was very  s ignif icant  and very  
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Table I. Inhibition of the activity of purified hormonal preparation (% of activity) 

Sera 

Specific Control Non specific 

Calcium-mobilizing test 

Mkaline phosphatase activity 

in vitro 45.53 ~ 13.2 ~ (9) 93.47 • 1.8 (9) 
in vivo 39.63 • 5.3~ (9) 100.2 ~ 6.2 (9) 
in vitro 63.05 ~ 17.8~ (9) 95.68 ~ 9.1 (9) 
in vivo 76.18 -4- 22.6 ~ (9) 91.21 ~ 6.2 (9) 

93.36• (9) 
93.19• (9) 
89.00~19.7 (9) 
9o.36=23.2 (9) 

Difference statistically significant. Number of experiments in parentheses. 

Table I I. Inhibition of the activity of parathyroid gland homogenate (% of activity) 

Sera 

Specific Control Non specific 

Calcium-mobilizing test 

Alkaline phosphatase activity 

in vitro 25.98 • 9.6 ~ (9) 98.73-k 10.2 (9) 109.91• 15.5 (9) 
in vivo 35.96 -c 12.3 ~ (9) 111.29 i 14.1 (9) 110.62 -- 18.2 (9) 
in vitro 96.14 • 19.2 (9) 103.66 • 9.1 (9) 99.69 4- 22.1 (9) 
in vivo 87.32 4- 19.8 (9) 100.06 i 14.7 (9) 124.76 + 23.7 (9) 

Difference statistically significant, Number of experiments in parentheses. 
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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  

i H. QUASTLER, Radia t ion  Res. 4, 303 (1956). 
z N. EGAMI: H. ETOH, C. TACHI and Y. HVODO, Zool. Mag., Tokyo 
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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. 


