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Versuchszeit Versuehsgruppe Zeitpunkt n 
der Messung 
(h nach 
Injektion) 

Glukose Fruktose Trehalose 
(mg Glukose~iquivalent/100 ml H~tmolymphe) 

Dezember Kontrollen - 3 
augenstielextrakt- 71/~ 6 
injizierte Tiere 

Februar Mgrz Kontrollen 
augenstielextrakt- 
injizierice Tiere 

April Kontrollen 
augenstielextrakt- 
injizierte Tiere 

6,0 4- 0,6 3 2 4- 1 
131 4- 5 15 4- 4 16 4- 7 

- 3 2 2 •  7 i 3  164-3 
2 5 4 5 i 9  143=6 39-4-20 
4 5 1003=19 254-8  713=4-33 
5 9 1003=38 - 1194-t-48 
6 5 1443=21 464-15 654-4-40 
8 5 1273=27 33=t=17 303=4-24 

10 5 973=23 293=11 17::Lll  

- 6 2,04-0,5 - 0,73=0,1 
4 8 6 8 •  - 404-23 

Pro Tier wurde die einem halben Augenstiel entspreehende Extraktmenge (ca. 0,4 mg Augenstielprotein) in vatl Harreveldl6sung injiziert. 
Kontrollen mit van Harreveldl6sung. Die Versuchstiere wogen im Mitte120 g. Die Konzentrationen der einzelnen Zucker sind als Mittelwerte 
• Standardabweichung aufgeffihrt. 

m i t  E i s e s s i g - M e t h a n o l - M e t h y l g t h y l k e t o n  1 : 1 : 3  (v/v), 
B e s t i m m u n g  de r  Glukose m i t  Glukoseoxydase  (Tes tkom-  
b i n a t i o n  Boehr inger) ,  der  t ibr igen Zucker  m i t  A n t h r o n .  
Die Igon t ro l lwer te  l iegen in den  Ve r suchen  v o m  F r i i h j a h r  
mSgl icherweise  Iiir Glukose e twas  zu hoch,  fiir den  Res t -  
zucker  e twas  zu niedrig,  da  h ie r  infolge l~Lngerer Man ipu -  
l a t ion  bei  de r  131utentnahme s t r e s sbed ing te  Ver/ inde-  
r u n g e n  a n z u n e h m e n  s ind 5. 

Ergebnisse. Die v on  SPECK * nachgewiesenen  jahres -  
ze i t l ichen  S c h w a n k u n g e n  in Menge u n d  Z u s a m m e n -  
s e t zung  der  K o h l e n h y d r a t e  in de r  H~imolymphe  yon  
Orconectes spiegeln sich auch  im vor l i egenden  Fa l l  wieder  
in  sehr  u n t e r s c h i e d l i c h e n  A us gangs w er t en  in den  ver-  
s ch iedenen  Mona ten .  I m  Februar-M~trz ,  zu e iner  Zeit ,  in  
de r  die N o r m a l w e r t e  besonders  hoch  liegen, w u r d e n  auch  
bei  den  a u g e n s t i e l b e h a n d e l t e n  T ie ren  m a x i m a l e  .Werte fiir 
Glukose,  F r u k t o s e  u n d  Treha lose  gemessen.  I m  April ,  zur  
Zei t  eines a l lgemein  s te i len  Abfal ls  der  Z u c k e r k o n z e n t r a -  
t ionen ,  e r h 6 h t  das  hyperglyk~imische  H o r m o n  Glukose  
u n d  Treha lose  n u r  noch  auf  e twa  ha lb  so hohe  K o n z e n t r a -  
t i o n e n  wie im Februar-M/~rz .  F r u k t o s e  war  im Apri l  n i c h t  
messbar .  Zu dieser  Zei t  k a n n  sich a u c h  eine a l lgemeine  
A b n a h m e  der  E m p f i n d l i c h k e i t  der  Krebse ,  die sich j e t z t  
der  H~tutungsper iode  nghern ,  gegeni iber  d e m  hype r -  
g lykXmischen H o r m o n  b e m e r k b a r  machen ,  wie sie a u c h  
KELLER 6 beobach t e t e .  Die r e l a t i v  n iedr igen  F ruk tose -  u n d  
Treha losewer te  n a c h  H o r m o n i n j e k t i o n  im W i n t e r  kor-  
r e sp ond i e r en  m i t  E r f a h r u n g e n  yon  KELLER S, der  zu 

dieser  Zei t  eine s t a rke  W i r k u n g  des hyperg lyk/~mischen  
H o r m o n s  auf  die Glukose,  abe r  n u r  eine ger inge auf  den  
R e s t z u c k e r  fand.  

Es  is t  deut l ich ,  dass  A u g e n s t i e l e x t r a k t e  n i c h t  n u r  die 
Glukose e rh6hen ,  sonde rn  zn b e s t i m m t e n  Zei ten  in ver-  
g l e i chba rem Masse a u c h  F r u k t o s e  und  Trehalose .  I n  wie- 
weft  die V e r m e h r u n g  der  e inze lnen  F r a k t i o n e n  auf  
wechselsei t iger  U m w a n d l u n g  der  Zucker  be ruh t ,  is t  eine 
noch  offene Frage .  B e m e r k e n s w e r t  ist, dass  besonders  die 
Treha lose  zu gewissen Zei ten  hohe  YVerte a n n e h m e n  kann .  
Man  k a n n  somi t  v e r m u t e n ,  dass  die Treha lose  a u c h  bei 
den  Crus taceen  eine b e d e u t e n d e  Rolle  im Stoffwechsel  
spielt .  

Summary. Q u a n t i t a t i v e  changes  of glucose, f ruc tose  
a n d  t r eha lose  in t h e  h e m o l y m p h  of Orconectes limosus 
were  m e a s u r e d  a f t e r  i n j ec t ion  of eyes t a lk  ex t rac t s .  
Espec ia l ly  in  F e b r u a r y  a n d  M a r c h  h i g h  levels of t r eha lose  
were found  a f t e r  h o r m o n e  in jec t ion .  

GERHILD SCHWOCFI 

I I .  Zoologisches Institut der Freien Universitiit, 
D-I  Berlin 41 (Deutschland), 22. Mai  1969. 

s R. KELLER, unver6ffentlicht. 

Spontaneous Thyroiditis in Laboratory Rats 

E x p e r i m e n t a l  allergic t hy r o i d i t i s  h a s  been  used as a 
mode l  for s t u d y i n g  s imi la r  h u m a n  condi t ions ,  p a r t i c u l a r l y  
H a s h i m o t o ' s  thyro id i t i s .  Successful  p r o d u c t i o n  of t he  
disease ha s  been  r epo r t ed  in severa l  a n i m a l  species, in- 
c lud ing  t he  r abb i t ,  guinea-pig,  dog a n d  r a t  1-5. Spon-  
t aneous  thyro id i t i s ,  however ,  ha s  r a re ly  been  obse rved  in 
e x p e r i m e n t a l  an imals .  This  lesion was r epo r t ed  to occur  
in  beagle  dogs ~ b u t  to  our  knowledge  s p o n t a n e o u s  
t hy ro id i t i s  has  n e v e r  been  r epo r t ed  in l a b o r a t o r y  roden ts .  

D u r i n g  c o m p a r a t i v e  endocr ine  p a t h o l o g y  s tud ies  in  our  
l abora to r i e s  a h i g h  inc idence  of t hy ro id i t i s  ha s  been  
n o t e d  in a p a r t i c u l a r  s t r a i n  of rats .  The  p r e sen t  r epo r t  
b r ie f ly  descr ibes  th i s  u n u s u a l  f ind ing  and  s u m m a r i z e s  t h e  
morpho log ica l  cha rac te r i s t i c s  of t he  lesion of t he  t h y r o i d  
gland.  

Fo r  t he  in i t ia l  s t u d y  t he  fol lowing s t r a in s  of r a t s  were 
used:  Sp rague -Dawley  (Charles River) ,  B U F ,  F344,  
YVistar, L E W  (Microbiol. Associa tes  Inc. ,  Be thesda ,  Md.), 
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Strain Age Sex No. of 
(weeks) rats 

examined 

No. of rats 
exhibiting 
thyroiditis 

Sprague-Dawley 19 ~ 20 0 

Sprague-Dawley 19 ~ 17 0 

Sprague-Dawley 30 ~ 40 0 

Sprague-Dawley 82 c~ 13 0 

Sprague-Dawley 82 9 19 0 

BUF 4 d ~ 5 0 

BUF 4 ~ 5 0 
BUF 10 c~ 5 0 

BUF 36 c~ 11 6 

BUF 52 ~ 5 0 

F344 35 ~ 6 0 

Wistar 33 d~ 16 0 

LEW 34 c~ 9 0 

RAH 34 c~ 15 0 

Long Evans 33 ~ 8 0 

Fig. 1. Lymphoreticular stroma, containing follicles with germina 
centers, separates the acini (HE. X 125). 

RAH,  Long E v a n s  (Research Animals  Inc., Braddock,  
Penna.) .  The number ,  sex and age of the  ra ts  are ind ica ted  
in t he  Table.  The animals  were observed f rom 2 to  80 
weeks in our laborator ies  and  were fed Pur ina  powdered  
food. The ra ts  were killed by  chloroform. The thyro id  
gland, adrenals  and the  p i t u i t a ry  were weighed.  All 
organs were f ixed and processed for histological  examina-  
t ion.  Slides were  s ta ined  wi th  h e m a t o x y l i n  eosin. For  
selected thy ro id  sect ions a modif ied  t r i ch rome  stain,  
silver impregna t ion  and  Pruss ian  blue reac t ion  were also 
applied.  

A high incidence (6/1I) of t hy ro id  change was observed 
in a group of B U F ~  ra ts  (36 weeks old), while t he  thyro id  
glands  of all the  o ther  groups  appeared  to  be normal  
(Table). A t  au topsy  the  thy ro id  glands of t he  affected 
animals  showed mark ed  en la rgement :  45 .0~:7 .3  rag, 
versus the  values ob ta ined  in t he  unaf fec ted  ra ts  of the  
same group, 14.6 • 0.9 mg  (P  _<_ 0.01). 

Histological  examina t i on  revealed wide bands  of 
lymphore t i cu la r  t issue separa t ing  the  acini  apar t .  There  
was a charac ter i s t ic  inf i l t ra t ion of t he  s t roma  by  lym-  
phocytes ,  p l a sma  cells and macrophages .  In  t he  ma jo r i t y  
of cases d i s t inc t  l y mp h o i d  follicles were observed  wi th  
germinal  centers  (Figures 1 and 2). Per ivascular  cuffing 
by  l ymphocy te s  was Mso noted .  No neut rophi l s  or 
eosinophils  were  among  t h e  inf i l t ra t ing ceils. I n  the  
ma jo r i t y  of animals  t he  l ymphocy t i c  inf i l t ra t ion was so 
extens ive  t h a t  large por t ions  of the  acinar  s t ruc tu re  were 
obscured,  replaced or seques t r a t ed  by  the  l y mp h o re t i cu l a r  
tissue. The acinar  t issue showed only insignif icant  
p r i m a r y  al terat ions.  The l ining cells were  low co lumnar  or 
cuboid wi th  pale, granular  cy toplasm.  No defini te  
Hi i r th le  cell metap las ia  was demons t rab le .  The lumen of 
the  acini was reduced  and  was filled wi th  scanty,  pale 
colloid. There  were some d e s q u a m a t e d  l ymphocy te s  or 
epi thel ial  ceils in te rmingled  wi th  the  colloid. By  silver 
impregna t ion  m e t h o d  i t  was possible to  demons t r a t e  a 
great  deal  of irregulari t ies (wrinkling, d iscont inui ty ,  etc.) 
of t he  b a s e m e n t  membranes .  Reac t ion  for iron revealed a 
few hemosider in  conta in ing  macrophages .  

The thyro id  changes  descr ibed in B U F  ra ts  showed 
close resemblance  to  H a s h i m o t o ' s  thyro id i t i s  T M ,  lym- 
phocy t ic  thyro id i t i s  of dogs 7 and  exper imen ta l  allergic 
thyro id i t i s  of l abora to ry  animals  1-6. The fact  t h a t  t he  
lesions occurred in a group of 36-week-old males  while t he  
thyro ids  of very  young  animals  or older females  of the  
same s t ra in  were normal ,  migh t  indicate  some age and  sex 
relat ionships.  F u r t h e r  s tudies  on larger groups are in 

Fig. 2. The follicles are lined by granular cuboid cells and contain 
pale colloid. There is abundant lymphoreticular stroma (HE, X250). 
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progress  in  order  (1) to  e s t ab l i sh  an  exac t  inc idence  r a t e  
a n d  (2) to  e luc ida te  t he  pa t hogenes i s  a n d  func t iona l  
s ignif icance of th i s  i n t e r e s t i ng  lesion w i t h  p a r t i c u l a r  
emphas i s  on  t h e  possible  role of immuno log i ca l  factors .  

Zusammen/assung. S p o n t a n e  Sch i ldd r f i senen tz f indung  
wurde  in e iner  G r u p p e  yon  B U F  R a t t e n  b e o b a c h t e t .  
Das  h i s topa tho log i sche  Bi ld  der  Schi lddr i ise  wies grosse 

~ h n l i c h k e i t  m i t  H a s h i m o t o ' s  Sch i ldd r t i s enen tz f indung  
sowie expe r imen te l l  he rvo rge ru f ene r  a l lergischer  Thy ro i -  
d i t i s  in  L a b o r a t o r i u m s t i e r e n  auf. 

A. I-tAJDU a n d  G. RONA 

Ayerst Research Laboratories, 
Department o/Pathology, McGill University, 
Montreal (Canada), 27 March 7969. 

C a l c i u m  D e p e n d e n t  C o r t i c o s t e r o i d  R e l e a s e  f r o m  the  P e r f u s e d  Cat A d r e n a l  Gland  

Calc ium p lays  a crucia l  role in  t he  secre t ion  of m a n y  
h o r m o n e s  a n d  n e u r o h u m o r a l  subs t ances  1, ~. T h e  i n t i m a t e  
m e c h a n i s m  b y  wh ich  ca lc ium regula tes  t h e  sec re to ry  
process  is, a t  p resen t ,  grill a m a t t e r  of con jec tu re ;  how- 
ever,  in  m o s t  sy s t ems  t h e  sec re to ry  p r o d u c t s  are  s to red  
i n g r a n u l a r  or  ves icu la r  s t ruc tures ,  a n d  t h e  release of t he  
sec re to ry  p r o d u c t s  f rom these  m e m b r a n e - b o u n d  s t ruc-  
tu res  is t h o u g h t  to  occur  b y  t he  process  of exocytos is  1. 
I t  h a s  been  p o s t u l a t e d  t h a t  t he  ac t ion  of ca lc ium m i g h t  
be  to fac i l i t a t e  a n  i n t e r a c t i o n  be t w een  t he  g r a n u l a r  and  
t he  cell m e m b r a n e s  ~-4. 

I n  t he  a d r e n a l  cor tex,  e lec t ron  microscopic  ev idence  
ind ica t e s  t h a t  sec re to ry  p r o d u c t s  do no t  a p p e a r  to  be  
s to red  in  g r a n u l a r  s t r u c t u r e s  ~. I t  is t h o u g h t  t h a t  d u r i n g  
s t i m u l a t i o n  of t he  co r t ex  b y  p i t u i t a r y  co r t i co t roph in  
(ACTH),  t he  s te ro ids  are  s y n t h e t i z e d  de novo  a n d  t h e n  
diffuse ou t  to  t h e  cell exter ior6,  L Therefore ,  a n  in v ivo  
s t u d y  to  d e t e r m i n e  t h e  i m p o r t a n c e  of ca lc ium on th i s  
sec re to ry  s y s t e m  m i g h t  give f u r t h e r  i n s igh t  i n to  t he  
m e a n s  w h e r e b y  th i s  d i v a l e n t  ca t ion  inf luences  t he  
sec re to ry  process.  

Ca t  ad r ena l  g lands  were per fused  in s i tu  t h r o u g h  a n  
aor t i c  c a n n u l a  a t  r o o m  t e m p e r a t u r e  w i t h  n o r m a l  or 
modi f i ed  Locke ' s  so lu t ion  accord ing  to  t he  m e t h o d  pre-  
v ious ly  descr ibed  s. T he  per fusa te ,  c o l l e c t e d  f rom a 
c a n n u l a  in  t h e  a d r e n o l u m b a r  vein,  was  a s sayed  for  11- 
hyd roxyco r f i cos t e ro id s  acco rd ing  to  t h e  f luoromet r i c  
m e t h o d  of MATTINGLX ~9. Since t h e  m a j o r  cor t icos te ro id  
p r o d u c e d  b y  t h e  ca t  is hyd r oco r t i s one  1~ o u t p u t s  were  
ca lcu la ted  as ~zg hyd r oco r t i s one  (alcohol) pe r  minu te .  

W h e n  a n  ad rena l  g land  was  per fused  for 40 ra in  w i t h  
Locke ' s  so lu t ion  f rom w h i c h  ca lc ium was omi t t ed ,  no  
s ign i f i can t  response  to  A C T H  was  obse rved  (Figure).  
W h e n  t h e  s ame  c o n c e n t r a t i o n  of A C T H  was a d d e d  some 
60 ra in  l a t e r  b u t  now  in  t h e  p resence  of ca lc ium,  t he  re- 
sponse  to  A C T H  was  read i ly  o b s e r v a b l e  (Figure).  The  
t o t a l  s te ro id  o u t p u t  d u r i n g  th i s  10 m i n  exposure  to  A C T H  
plus  t h e  n e x t  40 ra in  in  t h e  ca lc ium-free  m e d i u m  in t he  
absence  of A C T H  was  less t h a n  10% of t h a t  obse rved  in 
t he  p resence  of ca lc ium (Table).  W h e n  t h e  ca lc ium con-  
c e n t r a t i o n  was r educed  to  0.2 m M  (10% of normal) ,  t h e  
response  to A C T H  was a p p r o x i m a t e l y  one-ha l f  t h a t  of t he  
con t ro l  (2.0 m M  ca lc ium;  Table) .  

S u b s t i t u t i o n  of an  equ imo la r  c o n c e n t r a t i o n  of s t r o n t i u m  
f o r  ca lc ium in t h e  pe r fus ion  m e d i u m  m a i n t a i n e d  t h e  
sec re to ry  response  to  A C T H  (Table).  However ,  mag-  
nes ium (5 m M )  was  n o t  ab le  to  replace  ca lc ium (Table).  
I n  fact ,  m a g n e s i u m  (15-20 raM)  i n h i b i t e d  t h e  A C T H -  
evoked  s te ro id  o u t p u t  in  t h e  p resence  of t h e  n o r m a l  
ca lc ium c o n c e n t r a t i o n  (Table).  

The  p r e sen t  s t u d y  ind ica tes  t h a t  t he  ad r ena l  co r t ex  
a n d  medu l l a  m a n i f e s t  ce r t a in  s imi lar i t ies  in  r ega rd  to  
t h e i r  ionic r e q u i r e m e n t s  for  secre t ion  s, 11,12. Thus ,  
ace ty lcho l ine -evoked  c a t e c h o l a m i n e  o u t p u t  f rom t h e  

medu l l a  is also d ras t i ca l ly  r educed  in  t he  absence  of 
ca lc ium;  a n d  s t r o n t i u m ,  b u t  no t  m a g n e s i u m  can  replace  
calc ium.  F u r t h e r m o r e ,  m a g n e s i u m  also a n t a g o n i z e s  t he  
effects of ca lc ium in  t he  medul la .  These  paral le ls  are v e r y  
i n t e r e s t i ng  in  l igh t  of t h e  f ac t  t h a t  t he  m e d u l l a  con ta ins  a 
large  q u a n t i t y  of p r e fo rmed  h o r m o n e  wh ich  is seques te red  
w i t h i n  t he  m e m b r a n e - b o u n d  c h r o m a f f i n  g ranu les  a n d  is 
i m m e d i a t e l y  re leased u p o n  t h e  i n i t i a t i o n  of t he  s t imu lus  s. 
On ti le o the r  h a n d ,  t h e  ac t ion  of A C T H  on t he  co r t ex  is 
t h o u g h t  to  invo lve  m a i n l y  a n  increase  in s teroidogenesis ,  
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The release of hydroeortisone from the perfused cat adrenM gland by 
ACTH and its dependence on calcium. A gland was perfused initially 
with calcium-free Locke's solution for 90 min and ACTH (1 m.u./ml) 
was added during the 40th-50th minute of perfusion. Perfusion was 
then switched to Locke's solution containing calcium for an addi- 
tional 90 min and ACTH (1 m.u./mI) was again added during the 
130th-140th minute of perfusion. Each vertical column indicates the 
rate of steroid release in a 10 rain period both in the presence and 
absence of ACTH. 
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