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(females) were t r e a t ed  s imilar ly bu t  sacrificed 1 h af ter  
f rac ture ;  group 4 (males) and  group 9 (females) were 
sacrificed 3 h, and  groups 5 (males) and  10 (females) were 
sacrificed 6 h af ter  t ibial  f racture .  At  sacrifice, the  adre-  
nals were also excised and  weighed. 

Table I I  shows t h a t  the  mean  baseline level of p la sma  
cor t icos terone was ident ical  in male and  female gonadec-  
tomized  rats.  1/2 h af ter  t ibial  f rac ture  no sex difference 
was observed in the  mean  p lasma  cor t icos terone levels. 
At  1 h and  thereaf te r ,  however ,  mean  levels were signifi- 
can t ly  grea te r  in the  female t h a n  in the  male rats.  The 
lesser response  of the  male cas t r a t ed  ra ts  is ref lected also 
in the  adrena l  weights .  

The above resul ts  conf i rm the  f indings of o thers  
(COURRIER et  al. 1~ 14~ITAI 4) regard ing  the  grea te r  sensi-  
t i v i ty  of the  female adrena l  gland to exogenous and  per-  
haps  also endogenous  ACTH. This difference,  however ,  
was found  in m a tu r e  ra ts  only. 

The grea ter  size of the  female adrenal  gland (HATA111,12) 
has suggested the  exis tence of a difference be tween  male 
and  female adrena l  func t ion  also. Thus,  ova r i ec tomy  re- 
sul ted in adrena l  a t r o p h y  (ANDERSEN and KENNEDY 18, 
FREUDENBERGER and HASHIMOTO 14) and  r ep lacemen t  
wi th  es t rogen in such animals  p r even t ed  th is  (CARTER15). 
Whi le  s tudies  on p lasma  cor t icos terone levels had  been 

Table II. Plasma corticosterone (/zg/100 ml) 

Time of Group Male rats Group 
sacrifice No. No. 
(h) 

Female rats 

0 1 9.1 ~ -t- 1.35 6 8.0 4- 1.50 
0.5 2 56.8 4- 2.37 7 62.8 4- 4.30 
1 3 60.2 c 4- 6.34 8 86.2 d -t- 2.53 
3 4 57. 3e i 3.70 9 78.5 f 4- 3.35 
6 5 53.5g 4- 3.35 10 73.5 h 4- 2.43 

Adrenal weight (rag) 
0 1 53.9 i 1.45 6 56.6 ~= 1.88 
0.5 2 44.5 i 4- 1.53 7 55.0] • 1.84 
1 3 43.5 k -4- 1.03 8 52.81 4- 2.92 
3 4 47.9 m 4- 1.11 9 55.3 n 4- 1.45 
6 5 48.0 ~ 4- 1.49 10 56.8P 4- 2.56 

Mean :t: S.E.M. Cvsd, kvs 1, o VS P = p ~  0.01; eVS f, g v s h  
i VS J, In VS n = p ~ 0.001. 

Table II. Plasma corticosterone levels and adrenal weights of male 
and female rats that were gonadectomized shortly after weaning. 
Groups 1 and 6 served as unstressed controls. Groups 2-5 and 7-10 
were subjected to bilateral tibial and fibular fracture and sacrificed 

at the times indicated. 

r epor ted  for i n t ac t  male and  female ra t s  4, and had  shown 
greater  levels in the  females,  no such s tudies  have  been  
per fo rmed  in gonadec tomized  rats.  In  the  p resen t  s tudy,  
there  was no evidence of a sex difference ill the  basel ine 
level of p la sma  cor t icos terone  of non-s t ressed,  gonadec to-  
mized rats.  This  agrees wi th  the  in vi t ro  f indings of 
TRooP and POSSANZA 5 t h a t  male and  female ra t  adrenals  
p roduced  s imilar  quant i t i es  of cort icoid in incuba t ion  for 
2 h. Our f indings fu r ther  suggest  t h a t  gonadec tomy  does 
no t  affect  the  i nhe ren t  sex difference in t e rms  of p l a sma  
cor t icos terone  in response to  stress.  This is in accordance 
wi th  the  f indings on in tac t  males and  females made  by  
KITAI 4 and in cas t r a t ed  males  and spayed  females in 
in vi t ro  s tudies  af ter  the  add i t ion  of ACTH (TRooP and 
POSSANZA 6). 

Thus,  t he  responsiveness  of the  adrenal  gland is no t  
d e p e n d e n t  on gonadal  func t ion  since if it  were, gonadecto-  
m y  would affect  th is  pa t t e rn .  U n d e r  the  c i rcumstances  
the  bes t  i n t e rp re t a t i on  for our  f indings is KITAI'S a concep t  
of grea ter  responsiveness  of the  female adrenal  gland to  
ACTH. 

Zusammen/assung. !n jek t ion  yon 2 I E  ACTH in hypo-  
physek tomie r t e  unreife R a t t e n  beiderlei  Geschlechts :  
kein Gesch lech t sun te r sch ied  des Cor t icos te ron-Plasma-  
Spiegels (CPS). Gleiche Behand lung  yon  weibl ichen 
h y p o p h y s e k t o m i e r t e n ,  geschlechtsre i fen  R a t t e n :  I/2 h 
nach  der  In j ek t ion  berei ts  h6herer  CPS. Kast r ier te ,  weib-  
liche unbe las te te  R a t t e n  zeigten keinen Unte rsch ied  in 
der  H6he  des CPS gegeniiber  kas t r ie r ten ,  unbe las t e t en  
m~nnl ichen R a t t e n .  Nebenn ie ren -Be las tung  solcher weib-  
l icher 1Ratten du rch  bi la terale  F r a k t u r  der  Tibiae und  
Fibulae:  h6here r  CPS 1, 3 und  6 h nach  Frak tur .  Die 
Befunde  d eu t en  darauf  bin, dass  die weibliche Nebenniere  
eine gr6ssere Empf ind l i chke i t  fiir ACTH-Wirkung  hat .  
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D I S P U T A N D U M  

T h e  I n f l u e n c e  o f  t h e  T h y m u s  o n  

R a d i o g o l d  C l e a r a n c e  

MILLER was the  f i rs t  to  po in t  out  the  p r i m a r y  role of 
the  t h y m u s  in i m m u n i t y  1. Numerous  expe r imen t s  have  
since conf i rmed t h a t  t h y m e c t o m y  of new-born  mice or 
t h y m e c t o m y  of adul t  animals  combined  wi th  who le -body  
i r rad ia t ion  or cy tos t a t i c  agents  results  in immunologica l  

def ic iency 2. On the  o the r  hand ,  the  connect ion  be tween  
t h y m u s  and  phagocytos i s  is obscure.  Therefore,  i t  is no t  
known w h e t h e r  phagocytos i s  is caused by  a cent ra l  ner-  

1 j .  F. A. P. MILLER, Lancet ii, 748 (1961). 
2 j.  F. A. P. MILLER and P. DuKoR, Die Biologic des Thymus 

(S. Karger-Verlag, Basel-New York 1964). 
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vous  or humora l  mechanism,  or whe the r  i t  is au tono-  
mous 3. The p resen t  inves t iga t ion  was u n d e r t a k e n  to  ascer- 
ta in  whe the r  t he  phagocy t i c  ac t iv i ty  of the  ret iculo- 
endothe l ia l  sy s t em  is inf luenced by  the  thymus .  

The re t iculo-endothel ia l  sys t em is able to  s tore fo rmed 
organic or inorganic  subs tances  t aken  up f rom the  blood 
s t r eam 4. Phagocytos i s  can therefore  be eva lua ted  by  
de t e rmina t ion  of the  b lood clearance of rad ioac t ive  col- 
loids 5. The blood clearance is an exponen t i a l  func t ion  of 
t ime.  The K = logC 1 -- logC2/t ~ -- t 1, phagocy t i c  index  
is a measure  of the  phagocy t i c  ac t iv i ty  of the  R E S  ~. 

The exper imen t s  were pe r fo rmed  wi th  90 male 5-week- 
old Swiss mice, d iv ided  in to  2 groups.  In  b o t h  groups,  15 
mice were t hymec tomized ,  15 sham t h y m e c t o m i z e d  and  
15 served  as con t ro l sL  7 days  later,  all 45 mice of the  
second group were i r rad ia ted  wi th  350 R (200 kV, 20 mA, 
F H D  50 cm) in order  to induce immuno-suppress ion .  On 
the  14th pos t -opera t ive  day, the  clearance of 120 #g of 
colloidal radiogold (size 250 ~) was measured  wi th  a 
sc int i l la t ion counte r  over  the  neck s . The phagocy t i c  index  
was de t e rmined  be tween  3 and  6 rain af ter  the  in t ra-  
venous  in ject ion of radiogold.  

Results. The phagocy t i c  index  of the  t h y m e c t o m i z e d  
mice is K = 0.400 • 0.05, which is lower t h a n  the  index  
of the  controls  (Table). This difference is s ta t i s t ica l ly  sig- 
n i f icant  a t  the  5% level. This means  t h a t  the  radiogold 
clearance of the  an imals  t h y m e c t o m i z e d  2 weeks pre-  
viously is reduced in compar i son  to the  s h a m  t h y m e c t o -  
mized and  the  cont ro l  mice. On the  o ther  hand ,  the  whole-  
body  i r rad ia t ion  wi th  350 R has  no influence on the  
clearance. The phagocy t i c  index  corresponds  to t h a t  of 
the  non- i r rad ia ted  mice. 

Discussion. The reduced radiogold clearance of the  
adul t  t h y m e c t o m i z e d  mice m a y  be the  resul t  of a lower 
colloid s torage capac i ty  of the  organism.  I t  therefore  
seems t h a t  the  phagocyt ic  ac t iv i ty  is lower a f te r  t h y mec -  
tomy.  Since rad ia t ion  damage  of the  l ympha t i c  t issue 
does no t  reduce radiogold clearance,  one m a y  assume t h a t  
th is  effect  on phagocyt ic  ac t iv i ty  is no t  due to  delayed 
i m m u n e  response  b u t  caused b y  the  loss of the  t hymus .  
We can therefore  assume t h a t  the  t h y m u s  influences b o t h  
i m m u n i t y  and phagocytos is .  E a c h  sys tem,  however ,  is a 
func t iona l  un i t  per  se which  is control led  cellularly or 
humora l ly  by  the  thymusg .  

Zusammen[assung. Die Radiogoldc learance  thyn lek to -  
mier te r  e rwachsener  M/iuse ist  gegenfiber s che in thymek-  
t omie r t en  bzw. den Kont ro l l t i e ren  ve rminder t .  Eine  
zus/itzliche Immu n d ep re s s i o n  d u t c h  Ganzk6rperbes t rah -  
lung mi t  350 R f t ihr t  gegeniiber  den e inzelnen Vergleichs-  
g ruppen  zu keiner  A n d e ru n g  der  Radiogoldclearance .  
Daraus  kann  mi t  aller Vors icht  geschlossen werden,  dass  
der  T h y m u s  sowohl  die I m m u n r e a k t i o n e n  als auch die 
Phagozy tose funk t ion  als f ibergeordnetes  Z en t ru m steuer t .  
Jedes  Sys t em scheint  aber  fiir sich eine funkt ionel le  Ein-  
heir  zu bilden. 
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The phagocytic index K and standard deviation 14 days after 
thymeetomy or sham thymectomy 

Thymectomy 0.400 ~= 0.051 
Sham thymectomy 0.450 • 0.064 
Control group 0.446 ~ 0.071 

Thymectoruy + 350 R 0.404 ~ 0.049 
Sham thymectomy + 350 R 0.446 • 0.073 
Controlgroup + 350 R 0.450 ~= 0.067 
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P R O  E X P E R I M E N T I S  

Fluorometr i s che  B e s t i m m u n g  yon  Mikro-  
m e n g e n  Calc ium in M u s k e l g e w e b e  

Die komplexomet r i sche  B e s t i m m u n g  von  Calcium in 
biologischem Material  ist durch  Ve rwendung  des Indika-  
tors  Calcein (Fluoresceinbismethyl iminodiessigsXure) ,  der  
in s t a rk  alkal ischem Milieu (pH ~ 13) mi t  Ca ~+ einen 
f luoreszierenden Komplex  bildet ,  und durch  au tomat i sche  
Regis t r ie rung und graphische  Auswer tung  der  Ti t ra t ions-  
kurven  berei ts  betr / tcht l ich verbesser t  worden  1. Ausge- 
hend  yon  der Beobach tung ,  dass un te r  b e s t i m m t e n  Be- 
d ingungen  eine d i rekte  Abh/tngigkei t  der  Fluoreszenz-  
in tens i t~ t  des Ca-Calce in-Komplexes  von der  Ca-Konzen-  

t r a t ion  b e s t eh t  ~, wurde  nun  eine einfachere und  noch 
empf indl ichere  f luorometr i sche  C a - B e s t i m m u n g s m e t h o d e  
entwickel t .  

Apparaturen.  Gemessen wurde  (a) mi t  e inem Spektra l -  
f luoromete r  (Zeiss ZFM 4C mi t  2 Monochromatoren ,  
X e n o n l a m p e  X B O  450 W/P)  gegen den Ze i ss -S tandard  
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