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Fig. 1. Schnitt durch die Glandula maildibularis. Ak, Hauptausfiihrkanal; Ax, Neurosekretorisches Axon; D, Driisenparenchymzellen mit 
zahlreichei~ Sekretvakuolen, gramdSrem ER und Mitochortdrien; Kz, Kanalwalldzelle; Nk, Nern der Kanalwandzelle. • 13800. 
Fig. 2. Schnitt durch die Glandula maxillaris II. Ak, Hauptausffihrkanal; D, Drtisenparenchymzellen unterschiedlicher Funktionsphasen; 
H, Haemocoel; /at, Integument; Np, Kerne yon Parenchymzellen; S, quergeschnittene Seitenkan/ile. x 7500. 

Beide Dri isenpaare  waren  yon I~'AHLANDER a als exo- 
krine Driisen beschr ieben  worden.  Die Funk t i on  der 
kleinen GI. maxil lares I I  muss te  abe t  nnklar  bleibeu, 
weil ihre Ausftihrg~tnge caudal  yon den Coxen der 2. Maxil- 
len nach  aussen, also n ich t  in den Praeora l raum mt inden  
sollen. 

Die U l t r a s t ruk tu r  ka.nn sichere Auskunf t  geben, ob 
eine exokrine oder eine endokr ine  Driise vorl iegt  *. Bei 
den fraglichen Organen hande l t  es sich e indeut ig  um 
exokrine l)rt isen (Figuren 1 und 2). Neben  den Sekret  
p roduz ie renden  Parenchymze l l en  (D), deren Kerne  (Np) 
sich durch  gleichmgssig ver tei l tes  Chromat in  auszeich- 
nen, f inder man  typ ische  Kana lwandze l l en  (Kz). Le tz te re  
bi lden ein Sys tem aus zufi ihrenden Seitenkan/~len (S) 
nnd  e inem l : tauptausf i ihrkanal  (Ak). Alle KanXle sind 
mi t  einer kut ikularen  I n t i m a  ausgekleidet .  Von den 
Dr i i senparenchymzel len  abgegebenes  Sekret  wird in 
relat iv  enge In terze l lu larspa l ten  ausgeschleust ,  die An- 
schluss an das ausff ihrende K a n a l s y s t e m  finden. 

Eine  e ingehende Beschre ibung der U l t r a s t ruk tu r  soll zu 
e inem sp~teren Ze i tpunk t  gegeben werden  ~, Hier  sei nur  

der Nachweis  erbracht ,  dass die erwS~hnten Driisen in der  
Ta t  exokr in  sind, und  dass nach  unserem bisher igen 
\Vissen d e m n a c h  allein die Gl.ecdysalis als HXutungs-  
drtise yon Lithobius zu gelten hat .  

Summary. Elec t ronmicroscopic  inves t iga t ions  of the  
g landula  mandibula r i s  and gl.maxillaris I I  of Li//~obius 
/or~icarus d e m o n s t r a t e  the  exocrine charac te r  of these  
glands. Therefore,  gl .ecdysalis remains  the  sole ecdysial  
gland of th is  cent ipede.  
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Act iv i t i es  of Kidney  D e c a r b o x y l a s e s  of  Hi s t id ine  
Subs t i tu ted  w i t h  Cor t i sone  

Forma t ion  of put resc ine  by deca rboxy la t ion  of orn i th ine  
occurs, like h i s tamine  format ion  b y  the  agency of his t idine 
decarboxylase,  in all m a m m a l i a n  tissues. 

Li t t le  is known of the  control  of the  re levan t  
decarboxylase  act ivi t ies  in physiological  condit ions.  In  
sui table exper iments ,  the  act ivi t ies  of these enzymes  
can be great ly  enhanced  or lowered. Glucocort icoid 
hormones  have  t en t a t ive ly  been suggested as control l ing 
these enzymic  activi t ies.  Increase of orni~hine decarbox-  
ylase ac t iv i ty  is b rough t  about  in animals  subjec ted  to 
s t ra in  1. A stabil izing influence of the  adrenal  gland is 
suggested by  the  fact  t h a t  adrenal  s teroids released in 

and Orni th ine  in A d r e n a l e c t o m i z e d  Mice  

' s t ress '  oppose some u n t o w ard  effects of h i s t amine .  
Cort isone is r epor ted  to p ro t ec t  ad rena lec tomized  ra ts  
f rom t r a u m a t i c  shock 2. 

i n  earlier work  f rom this  labora tory ,  the  k idney  of the  
female mouse  was shown to be a sui table  t a rg e t  organ in 
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explor ing  s teroid  r egu la t ion  of h i s t a m i n e  a n d  pu t resc ine  
m e t a b o l i s m  8. The  p r e s en t  s t u d y  is a c o n t i n u a t i o n  of t he  
fo rmer  work.  

Methods. W h i t e  female  mice, N M R I  s t ra in ,  3-5 m o n t h s  
old, were used. T h e y  were fed a s t a n d a r d  pe l le t  d ie t  
w i t h  t a p  w a t e r  ad  l ib i tum.  A dr ena l ec t om y ,  as well  as 
sham-ope ra t i on ,  was  pe r fo rmed  u n d e r  e the r  anaes thes ia .  
Adrena l ec tomized  mice h a d  free access to  0 .9% NaC1 
so lu t ion  (saline). Cor t i sone  ace t a t e  suspended  in 0.1 m l  
saline was in jec ted  i.p: and  cont ro l s  were in jec ted  w i t h  a n  
e q u i v a l e n t  vo lume  of saline. T h e  mice were s t u n n e d  a n d  
e x s a n g u i n a t e d  15 h a f t e r  t he  las t  in ject ion,  t he  k idneys  
were p r o m p t l y  r e m o v e d  a n d  k e p t  cold. T he  p e r t i n e n t  
t issue was gen t ly  homogen ized  (25 s t rokes  w i t h  t he  pestle)  
in 1.7 ml  cold 0.1 M sod ium p h o s p h a t e  buf fe r  (pH 6.9) 
c o n t a i n i n g  10 -4 M E D T A ,  5 • 10 -4 M d i t h i o t h r e i t o l  a n d  
0.2% glucose. The  h o m o g e n a t e  was cen t r i fuged  a t  20,000 
g for 20 min  a t  4~ The  s u p e r n a t a n t  was  d e c a n t e d  a n d  
a l iquots  were used for d e t e r m i n i n g  t he  ac t iv i t i es  of h is t i -  
d ine a n d  o r n i t h i n e  decarboxylases .  For  d e t e r m i n i n g  
h i s t id ine  deca rboxy lase  ac t iv i ty ,  t he  14CO2 evolved  on  
d e c a r b o x y l a t i o n  of 14C-carboxyl-labelled h i s t id ine  was 
measured .  Ea r l i e r  e x p e r i m e n t s  h a d  shown  t h a t  in t he  
k i d n e y  of a d u l t  female  mice h i s t a m i n e  f o r m a t i o n  is h i g h  
and  can  be  measu red  safely b y  th i s  m e t hod ,  the  v i r t u e  
and  l i m i t a t i o n  of which  h a v e  been  descr ibed  4. O r n i t h i n e  
deca rboxy lase  a c t i v i t y  was m e a s u r e d  as descr ibed b y  
RUSSELL a n d  SNYDER 5 w i t h  m i n o r  modi f ica t ionsK 

Results. 13 mice were ad r ena l ec t om i zed  and  9 were 
sham-ope ra t ed .  T h e y  were sacr i f iced 6 to  8 days  a f te r  

Table I. Activities of kidney histidine and ornithine decarboxylases 
(nmoles/g/h) in sham:operated and adrenaleetomized mice 

Sham-operated Adrenalectomized 

tlistidinedecarboxylase 2.0 :E 0.65 (9) 3.4 :t: 0.63 (13) 

Ornithinedecarboxylase 9.8 f 1.41 (9) 9.0 ~ 1.38 (12) 

Mean values ~ SEM are given: the figures in brackets stand for 
number of observations. 
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Activities (nmoles/g/h) of histidine (open columns) and ornithine 
(hatched columns) deearboxylases in the kidney of adrenaleetomized 
mice substituted with cortisone acetate in the dose range 0-2.5 rag. 
Sh. op., sham-operated; contr., adrenaleetomized; n, nmnber of 
observations. 

t he  o p e r a t i o n  a n d  h i s t id ine  a n d  o r n i t h i n e  deea rboxy lases  
of t he  k i d n e y  were de t e rmined .  Fol lowing ad rena l ec tomy ,  
h i s t id ine  deca rboxy iase  a c t i v i t y  was  s l ight ly  increased,  
whereas  o r n i t h i n e  deca rboxy lase  a c t i v i t y  was u n c h a n g e d  
(Table  I). 

The  effect  of cor t i sone a d m i n i s t r a t i o n  was s tud ied  in 45 
ad rena l ec tomized  mice d iv ided  in 2 groups.  I n  one group,  
the  h o r m o n e  t r e a t m e n t  b e g a n  on  the  f i rs t  d a y  of opera -  
t ion,  t h e  o the r  g roup  was g iven  the  :first in jec t ion  7 days  
a f te r  ad rena Iee tomy.  I n  b o t h  g roups  cor t i sone a c e t a t e  
was g iven  on 5 consecu t ive  days  in t he  doses: 0.1, 0.5 a n d  
2.5 rag/mouse.  S h a m - o p e r a t e d  and  u n s u b s t i t u t e d  ad rena l -  
ec tomized  an imal s  (controls) were g iven  saline. Ac t iv i t i e s  
of h i s t id ine  a n d  o r n i t h i n e  deca rboxy lase  were d e t e r m i n e d  
in t he  k idney.  Resul t s  o b t a i n e d  in b o t h  g roups  are  
c o m b i n e d  in t h e  Figure .  H i s t id ine  decarboxylase  a c t i v i t y  
in t he  k i d n e y  of ad rena l ec tomized  mice was h ighe r  t h a n  
in t h a t  of s h a m - o p e r a t e d  animals .  COrtisone a d m i n i s t r a -  
t ion  reduced  h i s t a m i n e  fo rmat ion  in a dose-rela ted m a n n e r ;  
w i t h  t he  dosages of 0.5 a n d  2.5 m g  h i s t id ine  deca rboxy lase  
a c t i v i t y  was  lowered to 15 a n d  5% respec t ive ly  of t h e  
con t ro l  value.  

The  dose-response  cu rve  for o r n i t h i n e  deca rboxy lase  
a c t i v i t y  was different .  Cort isone in jec t ion  in a dosage of 
0.1 m g  for 5 days  increased  t he  e n z y m e  level. On e l eva t i ng  
t he  dose of cor t i sone  fur ther ,  o r n i t h i n e  deca rboxy la se  
a c t i v i t y  decreased as s een  in the  Figure.  Pu t r e sc ine  fo rma-  
t ion  was h igher  in s h a m - o p e r a t e d  ,nice t h a n  in ad rena l -  
ec tomized  controls ,  a s i t ua t i on  th  a t  is n o t  en t i re ly  in  accord  
w i t h  t he  resul t s  p re sen ted  in Table  I. This  d i s c r epancy  
should  be  seen aga in s t  t h e  f ac t  t h a t  t he  resul ts  g iven  in 
t he  F igure  are f rom s h a m - o p e r a t e d  an imal s  in jec ted  da i ly  
i.p. w i t h  sal ine and  t h a t  th i s  p rocedure  is l ikely to impose  
some degree of s t ra in .  

I n  the  course of these  exper imen t s ,  i t  became  a p p a r e n t  
t h a t  cor t i sone in jec t ions  in ad rena l ec tomized  mice in-  
creased t he  we igh t  of t he  k idneys  a n d  t h a t  th i s  effect  was  
d o s e - d e p e n d e n t  The re  was no  cor responding  increase  in  
the  b o d y  we igh t  as shown  in Tab le  I I .  I t  has  been  a m p l y  
d o c u m e n t e d  t h a t  di- and  po lyamine  m e t a b o l i s m  is m a r k e d -  
ly s t i m u l a t e d  in va r ious  k inds  of t issue g rowth ;  on  t h e  
o the r  h a n d ,  i t  h a s  been  r epo r t ed  t h a t  in jec t ions  of h y d r o -  
cor t i sone or g r o w t h  h o r m o n e  s t imu la t e  o r n i t h i n e  de-  
ca rboxy lase  a c t i v i t y  on ly  t empora r i ly ,  i.e. in  t h e  r a t  
r epea t ed  in jec t ions  of t he  h o r m o n e s  c a n n o t  sus t a in  a n  
e l eva ted  level  of h e p a t i c  o rn i t h ine  decarboxylase  a c t i v i t y  6. 
W i t h  t he  v iew to exc lud ing  an  earl ier  change  in o r n i t h i n e  
decarboxylase ,  we e s t i m a t e d  t he  k i d n e y  e n z y m e  a c t i v i t y  
of ad renMec tomized  mice a f te r  an  in jec t ion  of 2.5 m g  
cor t i sone  ace t a t e  and  killed the  an ima l s  15 h l a te r ;  a n d  
also a d m i n i s t e r e d  2 inj ections,  24 h apa r t ,  aga in  sacr i f ic ing 
t he  an ima l s  15 h a f t e r  t he  las t  in ject ion.  I n  these  exper i -  
men t s ,  no  n o t e w o r t h y  change  in enzyme  a c t i v i t y  was  
observed .  

Discussion. Our  o b s e r v a t i o n  t h a t  t h e  k idney  of t h e  
female  mouse  is a su i t ab le  t a r g e t  o rgan  for s t u d y i n g  t he  
s tero id  r egu la t i on  of h i s t a m i n e  and  pu t r e sc ine  m e t a b o l i s m  
was p receded  b y  t h e  d i scovery  of FRIEDEN et  al. t h a t  
t e s to s t e rone  t r a n s i t o r i l y  increases  t he  r a t e  of incorpora-  
t ion  of L-14C-glycine in to  mouse  k i d n e y  slices 7 and  t h a t ,  

4 S. HENNINGSSON, L. LUNDELL and E. ROSENGREN, Biochem. 
Pharmac. 23, 2671 (1974). 
D. RUSSI~LL and S. H. SNYDER, Proc. natn. Acad. Sci., USA 60, 
1420 (1968). 

6 W. B. PANKO and F. T. I~ENNEY, Biochem. biophys. Res. Com- 
mun. 43, 346 (1971). 

7 I~. H. FRIEDEN, M. R. LABY, F. BATES and N. W. LAYMAN, 
Endocrinology 60, 290 (1957). 
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Table II. Kidney and body weights of the same animals of which enzyme activities are presented in the Figure 

Treatment Sham-operated Cortisone acetate 
0 mg 0.1 mg 0.5 mg 

No of mice 13 11 12 12 

2.5 mg 

10 

Kidney weight (mg :t- SEN) 247 -c 11.8 222 ~_ 13.0 235 ~ 8.2 259 J= 8.6 292 :~ 13.2 

Bodyweight (g • SEM) 25.8 • 1.00 24.9 i 1.55 25.8 =~ 0.97 25.0 • 0.91 26.5 • 1.48 

The kidney weight of animals given 0.5 mg and 2.5 mg cortisone acetate was significantly increased. 

conversely,  admin i s t r a t ion  of hydrocor t i sone  resul ted in 
a sus ta ined  decrease in incorporat ion ra te  8. 

In our exper iments ,  r emova l  of the  adrenals,  i.e. 
depr iv ing  the  mouse  of the  normal  level of c irculat ing 
steroids,  increased the  ac t iv i ty  of k idney his t id ine  
decarboxylase ,  suggest ing t h a t  th is  hormone  level exer t s  
a res t ra in ing influence on this  partic,alar enzyme act ivi ty .  
This  view is born ou t  by  the  effects of cort isone admin is t ra -  
t ion, whe reby  h i s tamine  fo rmat ion  is reduced in a dose-  
re la ted  manner .  Indeed,  wi th  the  largest  dose used, hist i-  
dine decarboxylase  ac t iv i ty  was lowered to abou t  5% of 
the  contro l  value, a degree of inhibi t ion t h a t  has  previously  
been repor ted  only  by  the  inject ion of tes tos terone,  unde r  
the  influence of which  the  k idney  enzyme ac t iv i ty  near ly  
d i sappeared  9. 

The a l tera t ions  seen in orni th ine  decarboxylase  ac t iv i ty  
were biphasic;  a small  dose e levated the  act ivi ty ,  whereas  
on increasing the  dose of cort isone the  ac t iv i ty  decreased.  
In  cases in which  the  act ivi t ies  of decarboxylases  of 
h is t id ine  and orn i th ine  are altered, the  levels have  been 
repor ted  to change in an inverse relat ionship,  or mere ly  
e i ther  of the  enzyme act ivi t ies  is involved a, .5. 

The k idney weight  deserves comment .  Cort isone injec- 
t ions  in adrena lec tomized  mice increased the  weight  of the  
k idney  in a dose -dependen t  manner ,  whereas  the  body  
weight  was not  increased. The cort isone s t imula ted  k idney 

became even larger t h a n  t h a t  of the  sham-ope ra t ed  
animals.  We did no t  examine  the  k idney  histological ly or 
for specific indicat ions  of t issues growth.  Never theless ,  i t  
is n o t e w o r t h y  t h a t  the  considerable  increase in k idney  
weight  was no t  accompanied  by  induct ion  of any  measur -  
able rise in orn i th ine  decarboxylase  ac t iv i ty  which  o ther -  
wise is of ten seen in t issue hyperplas ia .  

Summary.  In adrena lec tomized  mice, cort isone inh ib i ted  
his t id ine  decarboxylase  of the  k idney  in a dose-re la ted  
manner .  The effect  of cor t isone on orni th ine  decarboxylase  
was diphasic:  small  doses elevated,  h igh doses inhibi ted.  

ANNE CHARLOTTE ANDERSSON, 
S. HENNINGSSON and 
ELSA ROSENGREN 10 

Institute of Physiology, University of Lund, 
S-223 62 Lund (Sweden), d March 1975. 

8 1~]. H. FRIEDEN and A. A. ttAm,ER, Endocrinology 72, 465 (1963). 
' S. HENNINC, SSON and E. ROSENGREN, Br. J. Pharmac. 44, 517 

(1972). 
10 This study has been supported by the grant No. B 75-04X-2212- 

08A from the Swedish Medical Research Council and from the 
Medical Faculty, University of Lund (to S. H.). 

Effects of Oophorectomy and Sexual Hormones  on 
Urinary Excretion 

In  previous papers  1, 2 the  existence of cyclic var ia t ions  
in the  norep inephr ine  (NE) and epinephr ine  (E) ur inary  
excre t ion  dur ing the  sexual cycle of the  female Wis t a r  
ra t  was proved.  We  a t t r i bu t e  these var ia t ions  to  the  
changes  in the  secret ion of the  sexual hormones .  

In  order  to ver i fy  this  hypothesis ,  we will now proceed 
to the  s tudy  of the  effects of oophorec tomy  and the  
admin i s t r a t ion  of sexual  s teroids : estradiol  benzoa te  (EB), 
proges te rone  (P) and tes tos te rone  d iprop iona te  (TD) 
on the  ca techolamines  ur inary  excret ion.  

Material and methods. Female  Wis ta r  ra ts  weighing 
170-220 g were d iv ided into the  following groups:  a) 
cont ro l  ra ts  in d ies t rus ;  b) oophorec tomized ;  c) oopho-  
rec tomized  ra ts  in jec ted  wi th  EB, 4 ~g daily;  d) oopho-  
rec tomized  ra ts  in jec ted  wi th  P, 500 ~.g dai ly  and  e) 
oophorec tomized  animals  in jec ted  wi th  TD, 500 ~g daily. 
Af te r  the  surgical operat ions,  s teroid hormones  were 
in jec ted  s.c. for 7 days  and then,  the  expe r imen t s  were 
per formed.  The animals  were placed in metabol ic  cages 
and fed wi th  a mix tu re  of bread,  milk and wa te r  ad l ibi tum, 

Norepinephrine and Epinephrine 

for 12 h of l ight -darkness  cycle. Samples  of 24 h urine 
were collected on HC1 6 N. Ur ina ry  ca techolamines  were  
ex t r ac t ed  by  the  ch ro ma t o g rap h i c  m e t h o d  of YON EULER 
and  LISHAJKO a and  eva lua ted  b y  the  f luorometr ic  tech-  
nique of COHEN and  GOLDENBERG 4. The resul ts  are given 
in ~xg/kg/24 h ~ SEM and  were analyzed s ta t i s t ica l ly  
using S tuden t ' s  t-test.  The ur inary  N E / E  re la t ionship  
was also s tudied  in the  d i f ferent  groups. 

Results. Table I shows t h a t  the  o o p h o r e c t o m y  did no t  
change the  N E  e l iminat ion  as compared  wi th  the  contro l  
animals,  bu t  i t  did increase E excre t ion  (p <~ 0.001), 
wi th  the  consequen t  fall of the  N E / E  relat ionship.  The 

1 A. E. DOMiN~UEZ, B. E, FERNJ~NDEZ and N. A. V1DAL, Medicina, 
B. Aires 32, 619 (1972). 

2 B. E. FERN~tNDEZ, A. E. DOMiNGUEZ and N. A. VIDAL, Acta 
endocr., Copenh. 73, 273 (~975). 

a U. S. VON EULER and F. LIStIAJKO, Acta physiol, scand, dS, 122 
(1959). 

4 G. COHEN and M. GOLDENBERG, Neurochemistry 2, 58 (1957), 


