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min ,  a n d  glucose c o n c e n t r a t i o n  was d e t e r m i n e d  in t he  
s u p e r n a t a n t  b y  t he  o- toluidine  p h o t o m e t r i c  t e c h n i q u e  
( B o e h r i n g e r - M a n n h e i m  G m b H ,  B l u t z u c k e r  Fa rb te s t ) .  
U n d e r  t he  g iven  cond i t ions  of expe r imen t ,  add i t i on  of 
50 mg/100  ml  f ina l  glucose c o n c e n t r a t i o n  a t  10 m i n  
p r o v e d  to  be  op t ima l .  10 rep l ica  e x p e r i m e n t s  u n d e r  such  
cond i t ions  h a d  unequ i voca l  results .  

The  resu l t s  are  s h o w n  in t h e  Figure.  I t  can  be  seen 
f rom t h e  curve  t h a t  t he  glucose in t ake  of t he  unice l lu la r  
o rgan i sms  was m a r k e d l y  increased  b y  t he  presence  of 
insul in.  The  decrease  of glucose c o n t e n t  in  t he  m e d i u m  
reached  20% a t  a c o n c e n t r a t i o n  of 2 • 10 -2 m g / m l  a n d  
a l m o s t  as m u c h  a t  2 • 10 -3 mg/ml .  A t  t he  s u b s e q u e n t  
lower concen t r a t i ons ,  t he  cu rve  began  to  ascend slowly, 
u n t i l  r each ing  t h e  con t ro l  level  a t  2 • 10-L The  glucose 
c o n s u m p t i o n  of t he  unice l lu la r  o rgan i sms  differed signifi- 
c a n t l y  (0.1 > p > 0.05) b e t w e e n  the  insu l in  concen t r a t i ons  
2 •  - 2 a n d  2• -4. 

The  effect  of insul in  on  Tetrahymena was fo rmer ly  
s tud ied  b y  HILL 6 and  WAITHE ~ w i t h  nega t i ve  results ,  to  
wh ich  HILL 6 refer red  in his  book  as u n p u b l i s h e d  da ta ,  so 
t h a t  no  e x p l a n a t i o n  of t he  fai lure is possible .  WAITHE 7 
used  too  h igh  concen t r a t i ons  of i n su l in  for a too  long 
r eac t ion  t ime ;  we d id  no t  f ind  a n y  effect  ourselves  u n d e r  
such  condi t ions .  T he  p r e s en t  resul t s  how eve r  u n e q u i v -  
ocal ly show t h e  inf luence of insul in  on  Tetrahymena, 
which  accords  well  w i t h  our  p rev ious  obs e r va t i on  3, 4 t h a t  
P r o t o z o a  are respons ive  to  ce r t a in  h o r m o n e s  of h ighe r  
animals .  The  p h e n o m e n o n  c a n n o t  be exp la ined  unless  i t  is 
p o s t u l a t e d  t h a t  insul in  recep tors  are p r e s en t  in  Tetra- 
hymena. This  does no t  seem possible  unless  t he  r ecep to r  

cor responds  w i t h  a g iven  p a t t e r n  of cell m e m b r a n e  wh ich  
is a l r eady  p r e sen t  a t  t h e  lowest  levels of phylogenesis ,  
viz. also in ceils n o t  n o r m a l l y  r e l a t ed  to  h o r m o n a l  a c t i v i t y  s. 
The  s t r u c t u r e  a n d  func t i on  of t he  m e m b r a n e  p a t t e r n  are 
n a t u r a l l y  n o t  r ega rded  as, or referred to  as, a r ecep to r  
u n t i l  a n  i n t e r a c t i o n  w i t h  a g iven  h o r m o n e  t akes  place. 
Th i s  seemed to  be  t r ue  a b  ovo  for a n i m o  acid t y p e  hor-  
mones ,  w i t h  t he  r e s e r v a t i o n  t h a t  such  hormones ,  be ing  
genera l ly  p r e sen t  in l iv ing biengs,  could as well  occur  in 
unice l lu lar  o rgan i sms  or t h e i r  su r roundings .  The  response  
of Tetrahymena to  insul in ,  a po lypep t ide  h o r m o n e  
occur r ing  exclus ive ly  in h ighe r  animals ,  is unequ ivoca l ly  
in  f a v o u r  of t he  above  hypothes i s .  

Summary. In su l in  s t imu la t e s  t he  glucose u p t a k e  of 
Tetrahymena pyri/ormis. This  shows t he  presence  of 
insu l in  recep tors  in Tetrahymena, c o n s e q u e n t l y  recep tors  
m a y  be  p re sen t  in  a level  of phylogenesis ,  where  t h e  
n a t u r a l  c o n t a c t  b e t w e e n  t h e  g iven  h o r m o n e  a n d  t he  cell 
is unneces sa ry  a n d  impossible .  
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Effects of Hypophysectomy,  Bilateral Adrenalectomy and Hormone Replacement 
Therapy upon Organ Monoamine Oxidase Activity 

The  in v ivo  a c t i v i t y  of m o n o a m i n e  oxidase  (MAO) 
resu l t s  f rom a de l ica te ly  b a l a n c e d  i n p u t  of a v a r i e t y  of 
phys io logica l  s t imul i ,  inc lud ing  h o r m o n a l  secret ions  1-4. 

R a t  h e a r t  MAO has  been  r epo r t ed  to  decrease  a f te r  
h y p o p h y s e c t o m y  (HX)~, b u t  no  change  was found  b y  
LANDSBERG and  AXELROD 6. A dr ena l  e n z y m e  a c t i v i t y  has  
been  found  to decl ine ~, 8. T he  in s i tu  r e m o v a l  of p i t u i t a r y  
func t i on  in t he  r a b b i t  fe tus  b y  d e c a p i t a t i o n  increased 
MAO a c t i v i t y  in  severa l  t issues,  inc lud ing  t he  a d r e n a P .  
The  a u t h o r s  sugges ted  t h a t  these  increases  m i g h t  be  
r e l a t ed  to  t he  ensu ing  lack  of glucocort icoids,  since 
b i l a t e ra l  a d r e n a l e c t o m y  (AX) enhances  MAO a c t i v i t y  9-n.  
However ,  f u r t h e r  s tudies  seem per t inen t ,  since on togene t i c  
d e v e l o p m e n t  affects  MAO ~2 and  decap i t a t i on  is a 
t r a u m a t i c  procedure .  

I n  t h e  p r e sen t  s tudy ,  t he  effects of H X  and  A X  on 
o rgan  MAO are compared ,  a n d  the  effects of r e p l a c e m e n t  
doses of ad renoco r t i co t rop i c  h o r m o n e  (ACTH) in H X  
ra t s  a n d  d e x a m e t h a s o n e  in A X  ra t s  were de t e rmined .  

Materials and methods. Male a lb ino  Sprague -Dawley  
ra ts ,  we igh ing  b e t w e e n  160 a n d  200 g were used. AX,  
b i l a t e ra l  ad r ena l  d e m e d u l l a t i o n  ~ and  s h a m - o p e r a t i o n s  
were car r ied  ou t  u n d e r  p e n t o b a r b i t a l  anes thes ia .  The  
an ima l s  were g iven  0.9% W / V  NaC1 to d r i n k  a n d  were 
sacr i f iced 10 days  a f te r  surgery.  R a t s  were checked  v isual -  
ly  for r e m a i n i n g  ad rena l  or m e d u l l a r y  t issue. Some 
an ima l s  rece ived  d e x a m e t h a s o n e  sod ium p h o s p h a t e  
(Decadron,  Merck  S h a r p  a n d  Dohme,  2 • 30 ~g/rat/day, 
i.p.) for 10 days.  

H X  a n d  s h a m - o p e r a t e d  r a t s  were o b t a i n e d  f rom Zivic 
Miller Labora to r ies ,  Inc. ,  P i t t s b u r g h ,  Pennsy lvan i a .  The  

an ima l s  were k e p t  a t  26-27 ~ on  a n o r m a l  l a b o r a t o r y  d ie t  
plus  pears  a n d  were g iven  w a t e r  c o n t a i n i n g  0.9% W / V  
NaC1 and  5% W / V  sucrose. The  r a t s  were sacrif iced 10 
days  a f t e r  surgery.  Since H X  r e t a rd s  growth,  t he  s h a m -  
ope ra t ed  r a t s  cons is ted  of 2 groups.  G r o u p  I was of equi-  
v a l e n t  age to  t he  H X  rats ,  whereas  t he  g roup  I I  was  
younger ,  so as to  be  of a n  e q u i v a l e n t  m e a n  we igh t  to  t he  
H X  ra t s  a t  sacrifice t ime.  I n  some exper iments ,  pur i f ied  
A C T H  in ge la t in  (Cor t rophin  Gel, Organon)  was admin i -  
s t e red  (4 u n i t s / r a t / d a y ,  s.c.) for 10 days .  The  a d e q u a c y  
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Table I. Mean percentage change in monoamine oxidase (MAO) 
activity 10 days after hypophyseetomy (HX) and bilateral adrenal- 
ectomy (AX) 

Organ or tissue Change from control (%) 

HX (6) AX (6) 

Kidney --48b --  3 
Spleen --38 ~ + 47~ 
Adrenal --  38 b 
Heart  --  24 ~ + 131 ~ 
Hypothalanlus --10 + 47b 
Rest of the brain --  4 + 6 
Vasdeferens --  1 + 34 b 
Liver + 2 + 2 
Superior cervicalganglion + 9 + 61 b 

Difference from control: ~p < 0.05; bp < 0.01; op < 0.001. Control 
is expressed as 100% (age matched, sham-operated rats). The number  
in the brackets denotes the number of animals used. Absolute 
values for MAO activity may  be obtained from the subsequent 
Tables and the Figure. 
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Monoamine oxidase activity (gM indolacetic acid/g/h, -L SEM.) in 
the 5carts of hypopbyseetomized (HX) (10 days) and ACTH (4 
units/rat/day, s.c., 10 days) treated rats. A) weight matched, sham- 
operated controls; B) age matched, sham-operated controls. 6 rats 
were used in each group. Group 1 sham-operated; gronp 2 -- HX;  
group 3 -- sham-operated + ACTH ; group 4 = HX + ACTH. Signif- 
icance of differences: A) 4 vs. 1, 2 arid 3, p < 0.001. B) 1 vs. 2 and 
3, p < 0.05; 4 vs. 1, 2 and 3, p < 0.001. 
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of  t h i s  t r e a t m e n t  a n d  t h e  s u r g e r y  w a s  a s s e s s e d  b y  c h a n g e s  
in  a d r e n a l  w e i g h t .  H X  r a t s  s h o w e d  a m e a n  p e r c e n t a g e  
d e c r e a s e  of  a p p r o x i m a t e l y  7 0 %  vs .  age  m a t c h e d  s h a m s ,  
a n d  a 5 6 %  d e c r e a s e  vs .  w e i g h t  m a t c h e d  s h a m s .  A C T H  
i n c r e a s e d  (p < 0.001) a d r e n a l  w e i g h t  in  b o t h  s h a m -  
o p e r a t e d  a n d  H X  r a t s .  

M A O  a c t i v i t y  w a s  a s s a y e d ,  o n  w h o l e  t i s s u e  h o m o -  
g e n a t e s ,  b y  d e t e r m i n i n g  t h e  i n d o l e a c e t i c  a c id  ( IAA)  
f o r m e d  f r o m  t r y p t a m i n e  in  t h e  p r e s e n c e  of  e x c e s s  
a l d e h y d e  d e h y d r o g e n a s e ,  a s  r e p o r t e d  p r e v i o u s l y  14. Al l  
v a l u e s  q u o t e d  a r e  c o r r e c t e d  for  r e c o v e r y .  

Results. T a b l e  I c o m p a r e s  t h e  e f f ec t s  o f  H X  a n d  A X  
u p o n  t h e  M A O  a c t i v i t y  of  v a r i o u s  t i s s u e s  10 d a y s  a f t e r  
s u r g e r y .  T h e  r e s u l t s  a r e  e x p r e s s e d  as  a p e r c e n t a g e  c h a n g e  
f r o m  t h e  r e s p e c t i v e  s h a m - o p e r a t e d ,  age  m a t c h e d  c o n -  
t r o l s  (100%). W h e r e a s  H X  s e l e c t i v e l y  d e c r e a s e d  t h e  
a c t i v i t y  of  M A O ,  A X  s e l e c t i v e l y  i n c r e a s e d  a c t i v i t y ;  b u t  
t h e  s p e c t r u m  of  a f f e c t e d  t i s s u e s  d i f fe red .  

W i t h  t h e  e x c e p t i o n  of  t h e  h y p o t h a l a m u s ,  T a b l e  I I  
s h o w s  t h a t  i n c r e a s e s  in  o r g a n  M A O  f o l l o w i n g  A X  a r e  
e f f e c t i v e l y  p r e v e n t e d  b y  d e x a m e t h a s o n e  a n d  t h a t  d e x a -  
m e t h a s o n e  i tself ,  a n d  b i l a t e r a l  a d r e n a l  d e m e d u l l a t i o n  do  
n o t  a l t e r  M A O  a c t i v i t y .  

D e x a m e t h a s o n e  c o u l d  h a v e  e x e r t e d  i t s  e f f ec t s  i n d i r e c t l y ,  
b y  r e d u c i n g  A C T H  s e c r e t i o n .  T h u s ,  a n  e x p e r i m e n t  w a s  
m a d e  to  s t u d y  A C T H  in  b o t h  i n t a c t  a n d  H X  r a t s .  T h e  
r e s u l t s  for  t h e  h e a r t  a r e  s h o w n  in  t h e  F i g u r e .  P a n e l  A 
s h o w s  t h a t  n e i t h e r  H X  n o r  A C T H ,  b y  t h e m s e l v e s ,  c a u s e d  
a n y  s i g n i f i c a n t  c h a n g e  in  M A O ,  b u t  t h e  c o m b i n e d  p r o c e -  
d u r e  i n d u c e d  a m a r k e d  d r o p  ( a b o u t  5 0 % ) .  C o m p a r e d  t o  
t h e  age  m a t c h e d  s h a m s  ( P a n e l  B) ,  A C T H  (alone)  a n d  H X  
(alone)  p r o d u c e d  a s m a l l  d e c r e a s e .  I n  o t h e r  o r g a n s ,  t h e  
M A O  a c t i v i t y  of  t h e  s h a m - o p e r a t e d  g r o u p s  w a s  n o t  
s i g n i f i c a n t l y  d i f f e r e n t .  T h u s ,  t h e  a p p r o p r i a t e  g r o u p s  we re  
poo l ed  a n d  t h e  r e s u l t s  a re  s h o w n  in  T a b l e  I I I .  T h e  s p l e e n  
e x h i b i t e d  a s i m i l a r  c h a n g e  t o  t h e  h e a r t ,  b u t  k i d n e y  M A O  
d e c l i n e d  b y  a b o u t  5 8 %  d u e  t o  H X .  T h i s  e f f ec t  w a s  n o t  
r e v e r s e d  b y  A C T H  t r e a t m e n t .  A s m a l l  c h a n g e  in h y p o -  
t h a l a m i c  M A O  o c c u r r e d  w i t h  A C T H  a l o n e  b u t  no  p ro -  
c e d u r e  a f f e c t e d  t h e  M A O  a c t i v i t y  of  t h e  o t h e r  o r g a n s  
e x a m i n e d .  

Discussion. T h e  e f f ec t s  of  A X  a p p e a r  to  be  d u e  to  a 
d e f i c i e n c y  of  a d r e n a l  g l u c o c o r t i c o i d s  a n d  n o t  to  a l a c k  o f  
a d r e n a l  c a t e c h o l a m i n e s  or  r e s u l t i n g  e l e v a t e d  l eve l s  1~, 16 of  
A C T H .  T h e s e  f i n d i n g s  s u p p o r t  a n d  e x t e n d  p r e v i o u s  
o b s e r v a t i o n s  xl. H o w e v e r ,  t h e  i n c r e a s e  in  h y p o t h a l a m i c  
M A O  f o l l o w i n g  A X  w a s  f o u n d  to  be  u n r e s p o n s i v e  to  
d e x a m e t h a s o n e  t h e r a p y .  F u r t h e r m o r e ,  t h i s  e l e v a t i o n  
a l so  s e e m s ' u n r e l a t e d  to  A C T H  (Tab l e  I I I ) .  

T h e  e f f ec t s  of  H X  u p o n  M A O  a c t i v i t y  a p p e a r  n o t  to  
r e s u l t  t h r o u g h  a d r e n a l  i n s u f f i c i e n c y ,  s i nce  A X  p r o d u c e d  a 

Table lI .  Effect, of bilateral adrenalectomy (AX), bilateral demedullation (DEMED) and dexalnethasone (DEX) (2 • 30 ~zg/day/rat, i.p.) 
for 10 days on the monoamine oxidase activity of various rat tissues 

Tissues Sham + V Sham + DEX AX + V AX + DEX DEMED + V DEMED + DEX 

Heart 7.5=E1.1 8 . 1 •  1 7 . 3 ~ i 0 . 9  7.2bzc2.2 9 . 3 •  8 . 2 j  1.9 
Spleen 4 . 3 •  4.1 i 0.9 6.3~ ~ 0.9 4.0b • 0.8 4.0 :~ 0.7 4.3 ~ 0.6 
Vas deferens 6 .24-0 .5  6.4 =k 0.2 8.3~ ~ 0.4 6.4b :t- 0.4 6.6 • 0.3 6 . 2 •  
SCG 0.9 -~ 0.1 0.9 i 0.1 1.4~ • 0.1 0.8u • 0.1 0.9 i 0.1 0 . 8 •  
HT 5.1~ 0.5 5 . 4 ~ 0 . 4  7 . 5 ~ •  7 . 3 ~ •  4 . 6 i 0 . 4  4.3=L0.3 
Liver 25.5 =L 3.1 24.0 zc 2.9 26.0 • 4.2 25.5 -E 3.1 26.3 • 4.5 23.2 ~_ 2.5 
Kidney 3.3 i 0.5 3.1 ~: 0.4 3.2 ~- 0.4 3.4 J- 0.7 3.6 i 0.5 3.4 ~- 0.3 

SCG, Superior cervical ganglion, bM indoleacetic acid/pair/h ( x 10). HT, Hypothalanms. Significance of differences: ~different from Sham 
+ V, p < 0.01; bdifferent from AX + V, p < 0.01. Sham, age matched, sham operated rats; V, vehicle. MAO activity is expressed as 
b~M indolacetic acid/g/h J2 SEM. 6 rats were used in each group. 
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Table III. Effect of hypophysectomy (HX) and ACTH (4 units/rat/day, s.c.) for 10 days on the monoamine oxidase (MAO) activity of various 
rat tissues 

Organ or tissue Sham d- V HX + V Sham + ACTH HX + ACTH 

Spleen 4.2 -4- 0.1 3.2 ~ 0.1 3.8 4- 0.1 2.1 4- 0.2 
Kidney 3.3 ~u 0.1 1.4 -4- 0.1 3.2 :t_ 0.2 1.4 4. 0.1 
Hypothalamus 5. 8 4- 0.2 5.6 4- 0.9 4.9 4- 0.3 5.3 4- 0.1 
SCG 0.9 4- 0.1 0.1 2- 0.1 0.1 -~ 0.1 0.1 ~- 0.1 
Vas deferens 6.9 4- 0.4 6.4 ~ 0.3 6.9 4- 0.3 6.6 4- 0.3 

SCG, superior cerJAcal ganglion, tAM indoleaeetic acid/pair/h ( • 10). 
Significance of differences: HX + V vs. Sham + V, spleen and kidney, p < 0.001. Sham + ACTH vs. HX + ACTH, spleen and kidney, 
p < 0.001. Sham + V vs. Sham + ACTH, spleen and hypothalanms, p < 0.05. HX + V vs. HX + ACTH, spleen, p < 0.05. Sham, 
pooled age matched and weight matched, sham-operated rats; V, vehicle. MAO activity is expressed as tAM indolacetie acid/g/h • SEM. 
6 rats were used in each HX group and 12 rats in each sham group. 

d i f ferent  spec t rum of effects f rom t-IX (Table I). Thus,  
the  decreased level of p l a sma  steroids following H X  .7 
seem insuff ic ient  to  mimic  comple te  adrenal  removal .  
Also, the  to ta l  loss of p i tu i t a ry  endocr ine  contro l  and 
con t inued  a ldos te rone  secre t ion are h igh ly  likely to be 
crucial  inf luencing factors.  

The k idney  p roved  to  be the  mos t  sensi t ive to  H X ,  b u t  
t h e  decrease in MAO ac t iv i ty  was unresponsive  to ACTt t .  
This  res is tance  is unl ikely to  be due to insuff icient  A C T t t  
dosage,  since adrena l  weigh t  was increased (Materials and 
methods)  and MAO ac t iv i ty  was affected in o ther  organs.  
In  cont ras t ,  H X  produced  only  a minor  decrease in hea r t  
MAO which  seems re la ted to g rowth  re ta rda t ion .  How-  
ever,  ACTH rep lacemen t  induced a d rama t i c  decline. A 
specula t ive  i n t e rp re t a t i on  is t h a t  H X  resul ted in the  loss 
of a ho rm one  or ho rmones  which  funct ion  to enhance  
cardiac  MAO (e.g., t hy ro id  hormones4).  Concomitant ly ,  
ACTH, and  pe rhaps  o the r  ho rmones  act ing to  decrease 
cardiac MAO were  also lost. The ne t  resul t  would be 
l i t t le or no change.  However ,  ACTH rep lacemen t  would  
then  reveal  a ma rked  depression.  The failure of ACTH to 
produce  vas t  changes  in hea r t  MAO ac t iv i ty  of in t ac t  ra t s  
could be due to c o m p e n s a t o r y  hormona l  r ead jus tmen t s .  
Similar  changes  were found in the  spleen and  fu r the r  
expe r imen t s  are requi red  to  elficidate the i r  precise 
mechanism(s) .  The decreased adrenal  MAO af ter  H X  m a y  
be re la ted  to  a t rophy ,  since mos t  of the  enzyme is corti-  
cally located 18 

Denerva t ion  s tudies  in t he  h e a r t  and  k idney  show t h a t  
the  vas t  ma jo r i t y  of MAO is ex t raneurona l ly  located 19-21. 
Thus,  a m a rked  fall in t he  MAO ac t iv i ty  in these  organs  
af ter  H X  and /o r  ACTH m u s t  be a lmos t  ent i re ly  repre-  
sen ta t ive  of the  ex t r aneurona l  enzyme(s) .  I n  cont ras t ,  

s tudies  in A X  rats  suggest  t h a t  in t raneurona l  MAO is 
p r e d o m i n a n t l y  affected14,~2, 28. Thus,  as well as gross 
t a rge t  organ differences be tween  p i tu i t a ry  influences and  
AX,  and di f ferent  direct ional  changes  in c o m m o n l y  
affected organs,  the  locus of the  affected MAO also seems 
to differ. 

Summary. Changes in MAO ac t iv i ty  af ter  hypo-  
p h y s e c t o m y  (HX) are no t  due  to adrena l  insufficiency. 
ACTH failed to reverse the  effects of H X  and enhanced  
the  depress ion of cardiac and  spleenic MAO. The d a t a  
suggests  bo th  fac i l i ta tory  and  inh ib i to ry  effects of pi- 
t u i t a r y  hormones  on MAO act ivi ty.  
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Ist  a l le in  die Glandula  e c d y s a l i s  die Hf iutungsdr i i se  y o n  Lithobius? 

Is  on ly  Glandula  E c d y s a l i s  the Ecdys ia l  Gland of Lithobius? 

Die H~utungsdr i i sen  yon  Lithobius /or/icarus L. s ind 
im h in te ren  Kopfbere ich  und  den beiden ers ten  R u m p f -  
m e t a m e r e n  gelegen 1. E lek t ronenmikroskop i sche  Un te r -  
suchungen  wiesen diese ~Lymphstr/inge~> n ich t  nur  als 
endokr ine  Driisen aus, sondern  m a c h t e n  auch  einen 
Z u s a m m e n h a n g  mi t  dem H/ iu tungsgeschehen  deutlich~. 
Durch  Ausscha l t expe r imen te  I konn te  allerdings n ich t  
mi t  v611iger Sicherhei t  ausgeschlossen werden,  dass neben  
den Gl.ecdysales auch  andere  Organe dieses K6rper -  
bere ichs  das t t ~ u t u n g s h o r m o n  synthe t i s ie ren  und  ab- 

geben. Als solche miissen z.B.  die als Speicheldri isen 
angesehenen  Gl.mandibuIares ,  denen  sich die Gl.ecdysales 
anlagern,  sowie die ebenfalls  paar igen  Gl.inaxillares II ,  
die im Kie fe r fussmetamer  la teral  yon ers teren zu f inden 
sind, in B e t r a c h t  gezogen werden.  

i H. SCnEFFEL, Zool. Jb. Physiol. 74, 436 (1969). 
G. SEXFERT und J. ROSENBER~, Z. Morph. Tiere 78, 263 i1974). 


