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~tmole respec t ive ly)  were  a d d e d  to t h e  so lu t ion  used  to  
t lemolyse  t h e  cells. Af t e r  t he  i ncuba t i on ,  t he  r a d i o a c t i v i t y  
of ceils a n d  m e d i u m  was d e t e r m i n e d  in t h e  s u p e r n a t a n t  
a f t e r  p r e c i p i t a t i o n  of m e m b r a n e s  a n d  p ro t e ins  w i t h  t r i -  
ch loroace t ic  acid,  us ing  a P a c k a r d  Tr i -Ca rb  l iqu id  scin- 
t i l l a t i on  spec t rome te r ,  Model  3324. T he  leak ing  of t h e  
cells was  e s t i m a t e d  b y  m e a s u r i n g  h e m o g l o b i n  in t he  cells 
a n d  t h e  m e d i u m  16. 
Results and discussion. Figure  1 shows t he  A T P  d r i v e n  
ca l c ium t r a n s p o r t  o u t  of t he  sealed ghosts .  As found  b y  
o the r s  1~, t h e  ca lc ium c o n c e n t r a t i o n  inside t h e  cells is 
h i g h e r  t h a n  in t h e  h e m o l y s i n g  so lu t ion  a d d e d  before  
reseal ing.  Th i s  effect  is p r o b a b l y  due  b o t h  to  t h e  s h r i n k i n g  
of t h e  ghos t s  u p o n  r eve r sa l  of hemolys i s  a n d  some b i n d i n g  
of c a l c iumlL  C12MDP showed  no  effects,  w h e t h e r  i t  was  
p r e s e n t  ins ide  or  ou t s ide  t h e  cells, P P i  d id  n o t  p roduce  
a n y  effect  e i t he r  (not  shown) .  I t  is un l ike ly  t h a t  P P i  was  
h y d r o l y s e d  d u r i n g  t he  e x p e r i m e n t ,  s ince ca lc ium is a 
s t r o n g  i n h i b i t o r  of ino rgan ic  p y r o p h o s p h a t e  16,19. A c t u a l i y  
we found  t h a t  n o t  more  t h a n  10~o of t h e  P P i  was  h y d r o -  
lysed,  w h e n  g iven  a t  1 m M  c o n c e n t r a t i o n  in t he  absence  
of ATP .  A d d i t i o n  of A T P  will  n o t  b i n d  e n o u g h  ca lc ium 
to  abol i sh  t he  i n h i b i t o r y  effect  of t h e  l a t t e r .  
Resu l t s  are  s o m e w h a t  d i f f e ren t  for  E H D P  (figure 2). 
W h e n  E H D P  was  i n t r o d u c e d  i n to  t h e  cells, ca l c ium 
c o n c e n t r a t i o n s  found  ins ide  t he  cell a t  t i m e  0 was h ighe r  
t h a n  in . the  con t ro l  e x p e r i m e n t .  T he  oppos i te  was  t he  
case, w h e n  E H D P  was a d d e d  ou ts ide  i n to  t h e  i n c u b a t i o n  
m e d i u m .  To ana lyse  a poss ible  effect  on  t h e  r a t e  of 
t r a n s p o r t ,  a s s u m i n g  a f i r s t  o rder  reac t ion ,  t he  ca lc ium 
c o n c e n t r a t i o n s  w i t h i n  t h e  ceils were p l o t t e d  on  a loga- 
r i t h m i c  scale ve r sus  t ime.  T he  fol lowing r a t e  c o n s t a n t s  
were found  ( ~  1 SEM) :  0.0622 :k 0.0023 ra in  -1 for con-  
t ro l ;  0.0522 :k 0.0035 m i n  -1 for E H D P  inside a n d  
0.0693 -t- 0.0032 m i n  -1 for  E H D P  outs ide.  The  l a t t e r  2 
va lues  are  s ign i f i can t ly  d i f f e ren t  (p < 0.025), sugges t ing  
t h a t  E H D P  has  a s l ight  effect  on  t h e  ca lc ium t r a n s p o r t  

o u t  of the  cell. I t  is possible  t h a t  E H D P  m a y  b i n d  to the  
cell m e m b r a n e ,  where  i t  m a y  ac t  d i f f e ren t ly  on  t he  
t r a n s p o r t  w h e t h e r  i t  is ou ts ide  or inside.  The  smal l  dif- 
ference in t h e  r a t e  c o n s t a n t s  could exp la in  the  dif ference 
of t h e  Ca 2+ c o n t e n t  of t he  cells a t  t i m e  0, w h e n  E H D P  
was presen t ,  s ince t h e  ca lc ium t r a n s p o r t  is p r o b a b l y  no t  
comple t e ly  s t opped  d u r i n g  t h e  t i m e  f rom seal ing  of t he  
ceils up  to t h e  b e g i n n i n g  of t he  expe r imen t ,  even  t h o u g h  
t h e  cells were k e p t  in  ice. The  dif ference in t h e  ca lc ium 
c o n t e n t  could also be exp la ined  in t h a t  E H D P  m a y  
inf luence  t h e  s h r i n k i n g  of t he  ghos t s  or poss ib ly  the  
b i n d i n g  of Ca 2+ to t he  m e m b r a n e .  F u r t h e r m o r e  one  could 
a rgue  t h a t  E H D P  b inds  Ca ~+ and  t h a t  the  t r a n s p o r t  is 
c h a n g e d  because  t he  free Ca 2+ c o n c e n t r a t i o n  is decreased.  
This ,  however ,  is v e r y  un l ike ly  since P P i  and  C12MDP 
h a v e  a s imi la r  a f f in i ty  for Ca ~+ as does E H D P  2~ 
W h e n  ghos ts  c o n t a i n i n g  label led  P P i  or  label led diptlos- 
p h o n a t e s  were  i ncuba t ed ,  a loss of these  c o m p o u n d s  was 
f o u n d  wh ich  was  on ly  s l igh t ly  fas te r  t h a n  h e m o g l o b i n  in 
t h e  case of P P i  a n d  E H D P  a n d  was t h e  same as hemo-  
g lobin  in t h e  case of C12MDP (figure 3). T h u s  is appea r s  
t h a t  P P i  a n d  t he  d i p h o s p h o n a t e s  c a n n o t  easi ly p e r m e a t e  
t h e  e r y t h r o c y t e  m e m b r a n e .  
I n  conclusion,  i t  seems t h a t  P P i  and  t h e  2 d i p h o s p h o n a t e s  
E H D P  a n d  C12MDP h a v e  no s t r i k ing  effect  on  t h e  ca lc ium 
t r a n s p o r t  of red  b lood cells a n d  t h a t  these  c o m p o u n d s  do 
n o t  easi ly  p e r m e a t e  t h e  e r y t h r o c y t e  m e m b r a n e .  
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Summary. A d m i n i s t r a t i o n  of t he  pro te in- f ree  e x t r a c t  of b o v i n e  p a r a t h y r o i d  powder  to  r a t s  resu l ted  in a s ign i f ican t  
increase  of t he  s e r u m  v i t a m i n  A level.  

The  oral  a d m i n i s t r a t i o n  of b o v i n e  p a r a t h y r o i d  powder~ 
as well  as i t s  p ro te in - f ree  aqueous  ex t rac t ,  showed  
wide range  v i t a m i n  A-l ike effects  2. Th i s  o b s e r v a t i o n  
p r o m p t e d  us to  t e s t  w h e t h e r  or  n o t  t h e  p ro te in - f ree  a n d  
ca l c ium- inac t i ve  ( consequen t ly  p a r a t h o r m o n e - f r e e )  ex-  
t r a c t  of t h e  p o w d e r  h a s  a n y  inf luence  on  s e rum v i t a m i n  A 
level  in ra ts .  
Preparation of protein-[ree parathyroid extract. Freeze-  
dr ied  a n d  mic ron ized  b o v i n e  p a r a t h y r o i d  glal lds (Biofac 
A/S,  Copenhagen)  were d e f a t t e d  accord ing  to  A u r b a c h  ~. 
E v e n t u a l  p resence  of t h y r o i d  h o r m o n e s  ill t h e  p o w d e r  
was exc luded  b y  t h e  o rgan ica l ly  b o u n d  iodine a s say  of 
U S  P h a r m a c o p o e i a  4. 10 g of t h e  d e f a t t e d  p o w d e r  was 
success ive ly  s t i r r ed  for  1 h w i t h  3 X 100 m l  of d is t i l led  
w a t e r  a t  30 ~ Tile c o m b i n e d  s u p e r n a t a n t  s e p a r a t e d  b y  
c e n t r i f u g a t i o n  was  freeze-dried.  T he  res idue  was d issolved 
in  20 ml  of wa te r ,  t h e n  8 m l  of 60% (w/v) aqueous  so lu t ion  

of t r i ch lo roace t i c  acid was a d d e d  dropwise ,  w i t h  s t i r r ing,  
a n d  left  to  s t a n d  for 2 h a t  5 ~ Tile aqueous  s u p e r n a t a n t  
s e p a r a t e d  b y  c e n t r i f u g a t i o n  f rom p r e c i p i t a t e d  p ro te ins  
was  e x t r a c t e d  w i t h  20 • 120 ml  of e ther .~Traces  of e the r  
were r e m o v e d  b y  e v a p o r a t i o n  a t  r educed  pressure  a t  
25 ~ t h e n  t h e  aqueous  so lu t ion  was f reeze-dr ied  to  yield 
1.2 g of d r y  p r o t e i n  free ex t rac t .  
Effect o[ protein-parathyroid extract. 9 groups  of male  
W i s t a r  r a t s  (LATI ,  G6d6116, 200-220 g b.wt)  were t r e a t e d  
w i t h  d i f fe ren t  da i ly  doses of t i le p ro te in - f ree  ex t rac t ,  t h e  
f i rs t  one se rv ing  as con t ro l  group.  E a c h  group  consis ted  
of 20 an imals .  E a c h  a n i m a l  was  k e p t  in  a s epa ra t e  cage 
a n d  rece ived  20-25 g of feed dai ly.  T h e  s t a n d a r d  feed 
c o n t a i n e d  6 I U  of v i t a m i n  A pe r  g. The  pro te in- f ree  
e x t r a c t  was  a d m i n i s t e r e d  on  8 consecu t ive  days  ill 2 ml  
d r i n k i n g  wate r .  On t h e  9 th  day,  t h e  r a t s  were kil led b y  
decap i t a t i on .  The  v i t a m i n  A c o n c e n t r a t i o n  in t h e  se rum 
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Effect of the protein free parathyroid extract on concentration of 
vitamin A in the sera of rats 

Group Daily dose Serum vitamin A concentration 
([zg) (~xg/100 ml) 

1 - 10.10 :tz 0.18 
2 30 14.33 :J= 0.17" 
3 50 15.80 =k 0,09" 
4 100 14.90 ~ 0.18" 
5 300 14.10 ~ 0.17" 
6 600 13.30 ~ 0.09* 
7 1500 11.60 ::L 0.25* 
8 3000 10.90 ~ 0.17 
9 6000 9.60 :]= 0.11 

Values are the mean 4- SE of 20. * p < 0.001. The third group in- 
dicates the maximum level of the dose-response curve. 

of each  a n i m a l  was  d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y ,  
accord ing  to  t h e  m e t h o d  of Neeld  a n d  PearsonS.  
D a t a  of t h e  t ab le  show  t h a t  a d m i n i s t r a t i o n  of t h e  p ro te in -  
free e x t r a c t  of p a r a t h y r o i d  g l a nd  p o w d e r  to  r a t s  r e su l t s  
in a s ign i f i can t  inc rease  of t he  s e r u m  v i t a m i n  A concen-  
t r a t ion .  Th i s  s u g g e s t s  t h a t  t he  in f luence  obse rve d  on t h e  
s e r u m  v i t a m i n  A level  is c onne c t e d  w i th  t he  p resence  of a 
n e w  b ioac t ive  s u b s t a n c e  ill t h e  p a r a t h y r o i d  powder .  
A t t e m p t s  to  i so la te  t h i s  s u b s t a n c e  are  in progress .  
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Summary. Afte r  i.v. in jec t ion  of z4C-histamine to  chicken,  we ident i f ied  one of t he  h i s t a m i n e  m e t a b o l i t e s  as N-ace ty l -  
m e t h y l h i s t a m i n e  in t h e  ur ine .  Th i s  new m e t a b o l i t e  a c c o u n t e d  for a b o u t  20% of t he  u r i n a r y  or 14% of the  a d m i n i s t e r e d  
r ad ioac t iv i ty .  

B a s e d  on a n a l y s e s  of faeces f rom ch ickens  fed large 
a m o u n t s  of h i s t a m i n e ,  Shifr ine et  al. 3 conc luded  t h a t  
a c e t y l a t i o n  s eem s  to be t he  pr inc ipa l  p a t h w a y  for h i s t a -  
m in e  d e t o x i c a t i o n  in th i s  species.  Since ace ty l a t i on  is of 
m i n o r  q u a n t i t a t i v e  i m p o r t a n c e  for t h e  i n a c t N a t i o n  of 
h i s t a m i n e  in o t h e r  species,  i t  was  d e e m e d  of i n t e r e s t  to  
e x a m i n e  w h e t h e r  a c e t y l a t i o n  is of m a j o r  i m p o r t a n c e  also 
in t h e  i n a c t i v a t i o n  of p a r e n t e r a l l y  a d m i n i s t e r e d  h i s t a -  
m i n e  in ch ickens .  

Materials and methods. I n  p r e l i m i n a r y  e x p e r i m e n t s ,  
i so tope  d i lu t ion  t e c h n i q u e  as well  as  p a p e r  c h r o m a t o -  
g raph ic  m e t h o d s  were used  u n s u c c e s s f u l l y  in  a n  a t t e m p t  
to  e s t ab l i sh  t he  ca tabol ic  p a t t e r n  of h i s t a m i n e .  However ,  
w h e n  t h e  i o n - e x c h a n g e  c h r o m a t o g r a p h i c  m e t h o d  of 
B e r g m a r k  a n d  G r a n e r u s  4 was  s u b s t i t u t e d  for t he  above  
m e n t i o n e d  m e t h o d s ,  i t  was  poss ible  to  i de n t i f y  more  t h a n  
90% of t h e  u r i n a r y  r a d i o a c t i v i t y  a f t e r  i.v. a d m i n i s t r a t i o n  
of l ' C -h i s t a mine .  5 -10  ~zCi of r ing-2-z*C-his tamine  w i th  
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Fig. 1. Chromatographic analysis of radioactive histamine metabo- 
lites excreted in the 24-h urine after i.v. injection of ring-2A4C - 
histamine, using an Alninex 6 resin column (0.9 • 60 cm). Eluation 
speed, 1.1 ml]min; fractions volumes, 2.2 ml and 1.1 ml for acid 
and basic eluates, respectively. A, unidentified metabolite A; 
lmAA-R, imidazoleacetic acid riboside; MeImAA, 1.4-methylimida- 
zoleacetic acid; ImAA, ilnidazoleacetic acid; B, unidentified metab- 
olite B; AcHi, N-aeetylhistamine; AcMeHi, N-acetyl-l.4-methyl 
histamine; MeHi, 1.4-methylhistamine. 
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