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compound  fract ions were expressed in m g %  of SH-glu ta -  
thione.  Th iocyana te  level  in t he  se rum of exper imenta l  
animals  was es t ima ted  according to  the  me thod  of 
ALDRIDGE s. 

Results. A signif icant  increase in the  re la t ive  thyro id  
weigh t  and th iocyana te  level  in serum was found in the  
group of ra ts  fed on cabbage  in compar i son  wi th  the  con- 
trols (Table). This  f inding was t aken  as evidence of the 
goi t rogenic  a c t i v i t y  of t he  cabbage.  The  to t a l  sul fhydryl  
compounds  and p ro te in -bound  su l fhydryl  groups in the  
l iver  are s ignif icant ly  h igher  in the  group of ra ts  fed on 
cabbage  than  in the  controls.  The  values  of non-prote in  
su l fhydry l  compounds  de te rmined  by  means  of polaro- 
g r aphy  and SH-g lu ta th ione  level  de te rmined  by  means 
of glyoxalase  in deprote in ized  l iver  homogenates  and in 
deprote in ized  blood are prac t ica l ly  equal  in bo th  groups 
of rats,  wi th  no s ignif icant  differences (Table). F r o m  these 
resul ts  i t  can  be concluded t h a t  the  effect of goitrogenic 
cabbage  induces a s t r ik ing increase of p ro te in-bound 
su l fhydry l  groups and  t he r eby  of to t a l  su l fhydry l  com- 
pounds  in the  l iver  of rats  receiving goi trogenic cabbage.  
Meanwhile,  the  SH-g lu ta th ione  level  in the  l iver  and blood 
of bo th  the  expe r imen ta l  groups of ra ts  remains  stable.  

Discussion. Goitrogens,  on enter ing the  organism, cause 
a decrease in the  produc t ion  of thy ro id  hormone,  br inging 
abou t  a hypo thy ro ida l  condi t ion  in the  whole organism, 
a lowered overal l  metabol ic  ra te  and lowered oxygen  
ut i l iza t ion by  the  tissues. This  inh ib i to ry  influence of 
goi t rogens m a y  be a causa t ive  factor  in the  increased level 
of p ro te in-bound sul fhydryl  groups and thus  in tha t  of the 
to ta l  su l fhydry l  compounds  in t he  l iver  of ra ts  receiving 
goi t rogenous cabbage.  The  results  ob ta ined  in this ex- 
pe r imen t  are  no t  sufficient  to provide  a sa t i s fac tory  
exp lana t ion  for such an enormous  increase in the  to ta l  
and  prote in  sul fhydryl  compounds  in ra t  liver, following 
feeding wi th  goi t rogenous cabbage.  As agains t  this  view, 
we presume t h a t  in this pa r t i cu la r  case a shif t  of the  

ox ida t ion- reduc t ion  equi l ib r ium of sulfhydryls  and di- 
sulfides takes  place on the  surface of t he  prote in  enzymes,  
thus  affect ing the  ac t i v i t y  of several  enzymes.  

On the  assumpt ion  t h a t  cabbage  goi t rogens  and thio-  
uracil  ac t  t h rough  the  same mechan i sm as goi t rogenic  
substances,  our  results  are in cont rad ic t ion  wi th  those of 
HOUSSAY et  al. 4 and of CAPRA 5, who found a m a r k e d  in- 
crease in SH-g lu ta th ione  values  in the  liver, k idneys  and 
blood of ra ts  rece iv ing  th iouraci l  or  methyl - th iourac i l .  On 
the  o ther  hand,  our  results  are  in good agreement  wi th  t he  
findings of VIRTANEN ~, who failed to observe changes in 
SH-g lu ta th ione  level  in deprote in ized homogena te  of 
ra t  livers, fol lowing t h iocyana t e  in doses inducing goitro-  
genie effect. H o p s u  e t  al. 7 likewise found an increased 
level of p ro te in -bound  su l fhydry l  groups in the  thyro id  
of guinea-pigs fol lowing methyl - th iourac i l .  

Zusammen/assung. Eine  s ta t i s t i sch  signif ikante Er-  
hShung der  e iweissgebundenen SH-Stoffe ,  somi t  auch der  
to ta len  SH-Stof fe  in der  Lebe r  mi t  s t rumigenem Kohl  
gef i i t ter ter  R a t t e n ,  wurde  festgestel l t .  I m  Gehal t  n icht  
eiweissbundener  SH-S to f fe  (SH-glu ta th ion)  in Leber  und 
Blu t  nach Koh lve r f f i t t e rung  k a m  es zu keiner  VerAnde- 
rung. 
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S t o r a g e  F u n c t i o n  and  A m i n e  Leve l s  of  the  
A d r e n a l  M e d u l l a r y  G r a n u l e s  at  V a r i o u s  

In terva l s  after  R e s e r p i n e  T r e a t m e n t  

I t  has prev ious ly  1 been found t h a t  the  amine  granules 
of the  adrenal  medul la  t ake  up and concen t ra te  catechol-  
amines  and 5-HT in vitro at  low ex te rna l  concent ra t ions  
of the  added amines.  The  s torage mechan i sm is ac t iva ted  
by  A T P  and Mg++ and is b locked b y  reserpine a t  low 
concentra t ions .  

I n  the  present  inves t iga t ion  adrenal ,  medul la ry  gra- 
nules were  examined  in this  w a y  a t  d i f ferent  intervals  
fol lowing in jec t ion  of a single dose of reserpine (5 mg/kg) 
to rabbi ts .  

Methods. Rabb i t s  weighing abou t  2.5 kg were injected 
wi th  reserpine (5 mg/kg) in t ravenously .  A t  different  in- 
te rva ls  following in jec t ion  (3-72 h) the rabbi ts  were killed 
by  an in t ravenous  in jec t ion  of air. The  adrenals  were im- 
med ia t e ly  r emoved  and chilled wi th  ice.. The  procedure 
described below is essent ial ly the  same as t h a t  of CARES- 
SON, I-IILLARP, and WALDECK 1. The  medul la  wi th  some 
adher ing  cor t ical  t issue was rap id ly  dissected and homo-  
genized wi th  a loose-f i t t ing plast ic  pest le for about  20 sec 
in 7 ml  of 0 . 3 M  sucrose. To r e m o v e  unbroken  tissues and 
cells, b u t  a t  t he  same t ime  to p r even t  loss of amine gra- 
nules, t he  homogena t e  was centr i fuged a t  800 × g for 5 
rain. The  supe rna t an t  was cent r i fuged a t  20,000 × g for 

20 rain. The  sed imen t  was suspended in 0.5 ml  0.31V/su- 
crose. The  granule  suspension was t ransferred to  1.0 ml  
of an incuba t ion  mix tu r e  (at 0 °) con ta in ing  glycylglycine  
(0.31M), unlabel led adrena l ine  or  noradrenal ine  (25 
t~g/ml), C1Mabelled adrena l ine  or  noradrenal ine  (4.3-5.6 
txg/ml), MgC12 (0.0025M) and A T P  (0.0025M). 

Incuba t ion  was pe r fo rmed  wi thou t  shaking a t  31 ° for 
30 rain, a f te r  which  the  suspension was chilled to 0 °, 
di luted 30 t imes  wi th  cold 0 . 5 M  sucrose a n d - - a f t e r  abou t  
1 h a t  0° - - cen t r i fuged  a t  74,000 × g for 30 rain. Af te r  
thorough  r insing of the  tubes,  the  granule  sed iment  was 
ex t rac ted  wi th  5.0 ml  of 0 .01N HC1 in 98% e thy l  alcohol.  
The ca techo lamine  con ten t  of the  ex t rac t s  was deter-  
mined  spec t rophotof luor imet r ica l ly  2. The  C1*-amine con- 
t e n t  was de t e rmined  d i rec t ly  in a l iquid sc int i l la t ion 
counter .  The  i den t i t y  of the  C14-compounds has prev ious ly  
been checked by  paper  c h r o m a t o g r a p h y l .  

Pure  nucleot ides  f rom the  Pabs t  laborator ies  and pure  
reserpine generously  suppl ied by  Ciba L t d  (Basel) were 
used. DL-Adrenal ine-methyl-C 14 (21.9 m C / m M )  and  I)L- 
noradrenal ine-7-C 14 were purchased  f rom Commissar ia t  
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l ' t~nergie Atomique ;  France,  and s tock solutions in 0.01 N 
HC1 were s tored at  --30 °. 

Results and Discussion. In  each expe r imen t  one reser- 
p ine- t rea ted  and one control  an imal  were  used. I n  each 
exper iment  the  a m o u n t  of incorpora ted  O4-amines  a f te r  
reserpine inject ion is g iven  in % of the  control  value,  and 
amine levels are  g iven  in [zg per  pa i r  of adrenals.  

Reserpine caused a p ronounced  blockade of the  up take  
of adrenal ine or  noradrenal ine  b y  the  s torage granules  
(Figure). The  effect  las ted 12 to  24 h. There  was no de- 
tec table  difference be tween  results  ob ta ined  w i t h  labelled 
adrenal ine and noradrenal ine .  Af t e r  abou t  48 h t he  incor-  
pora t ion  was res tored while  the  level  of ca techolamines  
was still  v e r y  low in t he  adrena l  medul la .  

I t  is known t h a t  a f t e r  a single in jec t ion  of a large dose 
of reserpine (2-5 mg /kg  in t ravenous ly)  to  rabbi ts ,  t he  
pharmacologica l  effects (sedation, miosis, ptosis) disap- 
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Fig. 1. Adrenaline level of adrenal medulla and uptake of CX4-cate - 
eholamines by adrenal medullary granules in vitro at various intervals 

following injectiotx of reserpine (5 mg/kg i.v.) to rabbits. 

pea r  wi th in  the  first  two days  whereas  the  concent ra t ions  
of t issue ca techolamines  still  r emain  low. The  re tu rn  to  
no rma l  values  of ca techolamines  requires abou t  2 weeks ~. 

Thus  there  is a much  be t t e r  corre la t ion be tween  the  
pharmacologica l  effects of reserpine and s torage func t ion  
t h a n  be tween  these effects  and  amine  levels, which indi-  
cates  t h a t  the  ac tua l  con ten t  of amines  of t he  t issues is of 
on ly  minor  impor tance  for t he  funct ion.  

NILLARP 4 has shown t h a t  there  are  d i f ferent  f ract ions 
of amines  in t he  adrena l  medul la .  I t  m a y  be t h a t  t h e  
smal ler  labile f rac t ion will  be  res tored r a the r  soon af ter  
the  deple t ion  achieved b y  reserpine and t h a t  on ly  th is  
fyaction is necessary for function,  while t h e  larger  s table  
f ract ion m a y  still be  comple te ly  deple ted  of amines  ~. 

Zusammen]assung. Der  Spe ichermechanismus  der  Amin-  
granula  des Nebenn ie renmarkes  yon Kan inchen  wurde  in 
verschiedenen In te rva l l en  nach  In j ek t ion  einer  e inzigen 
Dosis Reserp in  (5 mg /kg  intravenSs)  untersucht .  

Der  Speichermechanismus  war  12 bis 24 h nach  der  
In j ek t ion  blockiert ,  aber  nach  48 h wieder  normal ,  
wAhrend der  Ca techo lamingeha l t  der  Amingranu la  im- 
m e t  noch vol ls t~ndig deple t ier t  war. 
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A n  i n  vivo B i o a s s a y  
f o r  T S H - R e l e a s i n g  F a c t o r  ( T R F )  

When  i t  was proposed in this  l abo ra to ry  to engage in a 
p rogram s tudying  the  h y p o t h a l a m i c  control  of the  secre- 
t ion of T S H ,  a bioassay for the  pos tu la ted  T R F  (TSH-  
releasing factor) had  to be chosen. Since none was avai l-  
able in the  l i te ra ture  which  would  adequa t e ly  mee t  our 
criteria,  i t  was decided t h a t  a new m e t h o d  should be set  
up which would  fulfill the  var ious  r equ i remen t s  out l ined  
below. 

(1) I t  was proposed to  accep t  as a work ing  hypothes is  
t h a t  t hy rox ine  inhibi ts  t he  secret ion of endogenous  T S H  
a t  least  in pa r t  t h rough  a nega t ive  feedback  mechan i sm 
act ing  di rec t ly  a t  t he  level  of t he  adenohypophysis .  (2) 
The  me thod  should be reasonably  sensi t ive  for T S H .  
(3) The  me thod  should be s imple enough  to  a l low in a 
day ' s  work  the  tes t ing of a t  least  10 unknowns  (fractions 
of t he  effluent of some separat ion method) .  (4) I t  should 
utilize an animal  in which h y p o p h y s e c t o m y  is a simple 
procedure  so t h a t  the  var ious fract ions could be  t es ted  for 
direct  (TSH) ac t iv i ty  or t ranshypophys ia l  (TRF)  ac t iv i ty .  
(5) The  me thod  should allow the  tes t ing of crude ex t rac t s  
- -wh ich  precluded considering an in vitro assay 1 for 
rout ine  studies. 

On the  basis of these premises i t  was decided to use a 
modi f ica t ion  of the  me thod  of MCKENZlE2. Because  of 
t he  dif f icul ty  of rout ine  per formance  of h y p o p h y s e c t o m y  
in mice (the an imal  species used in the  original  m e t h o d  o f  
MCKENZlE), it, was decided to use the  rat .  I n  keeping wi th  
the  concept  t h a t  t hy rox ine  inhibi ts  T S H  release a t  least  
in pa r t  by  ac t ing  a t  the  p i t u i t a ry  level, i t  was proposed to 
ma in t a in  the  animals  under  a low load of t hy rox ine  
( r a the r  t h a n  wi thou t  t hy rox ine  a t  all), so as to increase 
the i r  (peripheral) sens i t iv i ty  to T S H  while  a t  t he  same  
t ime  re ta in ing  the  ab i l i ty  of the  p i t u i t a r y  to  respond to  
T R F  be secret ing T S H .  

The  proposed bioassay for T R F - a c t i v i t y  is as follows: 
Rats ,  males,  body  weight  50 g when  rece ived  in the  

labora tory ,  are kep t  in a cons tan t  t e m p e r a t u r e  r o o m  
(22°C ~: 2), on a tow iodine die t  (Nutr i t ional  Biochemi-  
cals Co., Cleveland,  USA)  and  double  (glass) dist i l led 
wa te r  as dr inking  fluid for I0  days.  T h e y  are  g iven  one 
i.p. in jec t ion  of 3.0 ~c I TM, carr ier  free, followed 5 h la ter  
by  one s.c. in jec t ion  of 5 ~g / - thy rox ine .  T h e y  are used in 
t he  tes t  65-70 h af ter  in jec t ion  of / - thyroxine :  under  
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