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pe rcen t ages  of ac t ive ly  p h a g o c y t i n g  m a c r o p h a g e s  were 
ca lcula ted .  S imi la r  e x p e r i m e n t s  were car r ied  ou t  w i t h  
C. albicans a n d  n y s t a t i n  and  wate r - so lub le  d e r i v a t i v e  of 
th i s  an t ib io t i c .  Af te r  w as h i ng  the  C. albicans blas tospores  
cu l tu red  p rev ious ly  on  S a b o u r a u d ' s  dex t rose  aga r  were 
mixed  w i t h  mouse  pe r i t onea l  m a c r o p h a g e s  and  d i s t r i b u t e d  
in c h a m b e r s  w i t h  cover  slips. T he  sl ips were r e m o v e d  
a f t e r  30 m i n  of i n c u b a t i o n  a t  37~ a n d  washed  w i t h  
w a r m  P a r k e r  so lu t ion  to get  r id  of non- inges t ed  funga l  
cells. The  slips were p laced  in f resh cu l tu re  m e d i u m  con- 
t a i n i n g  a p p r i o p r i a t e  c o n c e n t r a t i o n s  of n y s t a t i n  a n d  a t  
d i f fe ren t  t i m e  in t e rva l s  t h e y  were r e m o v e d  a n d  s t a ined  
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Fig. 2. Correlation between the thickness of capsule in Cr. neoJormans 
cells and phagocytosis of these ceils by mouse peritoneal macro- 
phages. The numbers at the points of the curve indicate the con- 
centrations ([zg/ml) of amphotericin B in the medium in which 
eryptoeoceal cells had previously been grown. Each line represents 
a separate experiment. 

60- 
~ \ " "  \ 

40 

20 
\ \  

\ x . _  

I i i i 
0.3 0.6 1.2 2.5 5 10 20 

Concentration (pg/ml) 

Fig. 3. Influence of various concentrations of nystatin (solid line) 
and its water-soluble derivative (dashed line) on the formation of 
pseudomycetia by phagocytized C. atbicans cells. 

b y  Giemsa  me thod .  The  pe rcen t ages  of engul fed  C. albicans 
cells ac tua l ly  fo rming  g e r m - t u b e  were ca lcula ted .  All  
t es t s  were pe r fo rmed  in t r ip l ica te .  

Results. The  e x p e r i m e n t s  h a v e  shown  t h a t  a m p h o t e r i c i n  
B used in s u b i n h i b i t o r y  c o n c e n t r a t i o n s  was able  to  
i n h i b i t  t he  process  of capsule  f o r m a t i o n  in c ryp tococca l  
cells (Figure 1). I t  was  c lear ly  e v i d e n t  (Figure  2) t h a t  
such  poor ly  encapsu l a t ed  cells were more  read i ly  phago-  
cyt ized.  S imi la r  resul t s  were o b t a i n e d  w i t h  polyfungin ,  

A s t r i c t  cor re la t ion  ha s  been  obse rved  b e t w e e n  t he  
c o n c e n t r a t i o n  of n y s t a t i n  in  cu l tu re  f luid a n d  t he  degree 
of i n h i b i t i o n  of g e r m - t u b e  f o r m a t i o n  b y  engulfed C. albi- 
caqes ceils (Figure  3) a n d  as a ru le  t h e  ge rm t u b e s  were 
shor ter .  This  an t ib io t i c  showed i ts  ac t ion  in ear ly  as well 
as in  l a t e r  s tages  of g e r m - t u b e  p r o d u c t i o n  b y  C. albicans 
cells whi le  in macrophages .  N y s t a t i n  in  c o n c e n t r a t i o n  of 
10 vg/nl l  p roduced  comple te  i n h i b i t i o n  of th i s  process  
i n d e p e n d e n t  of w h e t h e r  i t  was  added  a t  t h e  s t a r t  of t h e  
e x p e r i m e n t  or a f t e r  30 a n d  60 m i n  of i ncuba t ion .  

Discussion. I n  our  p rev ious  p a p e r  7 we h a v e  shown  t h a t  
n y s t a t i n  used in c o m p a r a t i v e l y  low c o n c e n t r a t i o n  has  t he  
ab i l i ty  to  i n h i b i t i t  t h e  myce l ia l  t r a n s f o r m a t i o n  of C. albi- 
cans cells su spended  in serum. F r o m  t h e  e x p e r i m e n t s  
p re sen ted  here,  i t  is c lear ly  seen t h a t  n y s t a t i n  m a y  pene-  
t r a t e  to  mouse  mac rophages  a n d  i n h i b i t  t he re  t he  process  
of g e r m - t u b e  f o r m a t i o n  b y  p h a g o c y t i z e d  C. albicans cells. 
Two other polyene antibiotics inhibited the formation of 
capsule in Cr. neo]ormans cells thus rendering them 
more susceptible to phagocytosis. As the ability of 
C. albicans cells to produce germ-tube and ability of 
Cr. neo/ormans ceils to produce the capsule are the deter- 
minants of the virulence of these fungi 4,8,s, it is clearly 
evident that' these determinants may be partly or com- 
pletely abolished by antifungal antibiotics used in 
comparatively low concentrations. It may be assumed 
t h a t  w h e n  t h u s  ' p r e p a r e d '  b y  an  a n t i b i o t i c  funga l  cells 
m a y  be  more  suscept ib le  to  in t r ace l lu l a r  kil l ing. The  
resu l t s  p re sen ted  m i g h t  to  be  a n  example  of a s t r i c t  
co l l abora t ion  be tween  t he  m e c h a n i s m  of hos t  i m m u n e  
defence a n d  t he  a c t i v i t y  of a n t i f u n g a l  an t ib io t ics .  

Zusammen/assung. Nachweis ,  dass  die K a p s e l b i l d u n g  
von  Cryptococcus neoformans d u r c h  I n k u b a t i o n  m i t  
n iedr igen  P o l y e n a n t i b i o t i k a - K o n z e n t r a t i o n e n  g e h e m m t  
u n d  die A u f n a h m e  solcher  k a p s e l a r m e r  F o r m e n  des 
Cryptococeus d u r c h  P h a g o z a t e n  verst~trkt  wi rd .  Die 
H e m m u n g  d u t c h  das  A n t i b i o t i k u m  b e t r a f  die Pseudo-  
m y z e l b i l d u n g  der  in t razel lu l&ren Candida albicans-Zellen. 
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Distr ibut ion  of Radioact iv i ty  after Admin i s t ra t ion  of 125I-Labelled Luteiniz ing 
Re leas ing  H o r m o n e  in Rats  

A t t e n t i o n  has  r ecen t ly  been  focused on t he  e n t i t y  and  p h e r a l  organs  (e.g., t h e  gonads) .  D a t a  has  a l r eady  been  
d u r a t i o n  of p e r m a n e n c e  of t he  s y n t h e t i c  g o n a d o t r o p i n  o b t a i n e d  in s imi lar  s tud ies  us ing  T R H  1, while, to  our  
re leas ing h o r m o n e  (LI{-RH)  in t h e  p i t u i t a r y ,  a n d  also on  knowledge,  no s t u d y  of t h i s  t y p e  ha s  been  ca r r ied  ou t  
i ts  possible  loca l iza t ion  in t he  cerebra l  cor tex  a n d  peri-  us ing  s y n t h e t i c  L H - R H .  
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The purpose  of the  p resen t  inves t iga t ion  was therefore  
to s tudy  the  d i s t r ibu t ion  of rad ioac t iv i ty  in var ious  organs 
following the  admin i s t r a t ion  of labelled Iuteinizing releas- 
ing ho rmone  (LH-RH)  in rats.  

Materials  and methods. Adul t  male and female Sprague-  
Dawley  rats,  weighing 250-300 g, were d iv ided  into the  
following lots:  1. normal  males, in jec ted  wi th  L H - R H -  
125I; 2. no rmal  females,  in jec ted  wi th  LH-RH-~2~I; 3. 
oes t rogen- t rea ted  females, in jec ted  wi th  L H - R H - ~ s I ;  
4. controls,  males and females, in jec ted  wi th  Na~25I. In  
the  animals  belonging to group 3, 50 ixg of oestradiol  
benzoa te  and 25 mg of p roges te rone  were in jec ted  s.c. 
72 h pr ior  to the  beginning  of the  expe r imen t  "2. 

The LH-RH-125I (s.a. 166-200 mCi/mg) was suppl ied  by  
Hoechs t  AG (Frankfur t  Main); each ra t  received 20 ng 
in 0.5 ml of saline. The control  ra t s  were injected wi th  

Table I. Distribution of radioactivity after injection of l=5I-labelled 
LH-RH in normal male rats 

Time after injection (min) Blood Liver Kidney Hypophysis 

1 8.50 3.35 5.88 18.20 
3 3.80 2.62 5.20 9.10 
5 4.75 2.44 4.70 7.60 

10 1.52 1.44 1.00 2.60 
30 1.35 0.86 1.29 1.30 

T/M T/IVI T/M T/M 

Values are expressed as tissue/muscle {T/M) ratio. 

Table II. Distribution of radioactivity after injection of ~2aI-labelled 
LH-RH in normal female rats 

Time after injection (rain) Blood Liver Kidney Hypophysis 

1 23.50 10.00 25.00 29.60 
3 10.50 5.50 11.50 6.30 
5 5.90 3.50 5.70 5.50 

10 5.00 3.05 4.50 5.50 
30 3.60 2.25 2.30 3.00 

T/M T/M T/M T/M 

Values are expressed as tissue/muscle (T/M) ratio. 

Table III. Distribution of radioactivity after injection of v2aI-labelled 
LH-RH in oestrogen-treated female rats 

Time after injection (rain) Blood Liver Kidney Hypophysis 

Nal~5I of the  same specific ac t iv i ty  (Sorin, Saluggia, I taly).  
LH-RH-I~5I was in jec ted  into the  carot id  a r t e ry  a t  

t ime 0, and ra ts  were killed by  a guillotine a t  t ime  inter-  
vals of 1, 3, 5, 10 and 30 rain; blood samples,  hypophys i s ,  
muscles, liver, kidney,  pros ta te ,  cerebral  cor tex  and basal  
bra in  including h y p o t h a l a m u s  were removed  at  these 
t imes,  r insed wi th  saline, dried, weighed and t h e n  pu t  into 
bacteriological  tubes  conta in ing  1 ml  of Soluene Tm 1~176 
(Packard),  af ter  which t h e y  were incuba ted  for 48 h at  
56~ to ensure t ho rough  homogeniza t ion .  Rad ioac t iv i ty  
was counted  in an au toma t i c  gamma-coun te r  (Packard  
rood. 3002). 

The mean  of t he  counts  ob ta ined  by  s p e c t r o m e t r y  was 
calculated and the  t issue/muscle  (T/M) rat io was consid- 
ered, assuming t h a t  muscle is an iner t  t issue as far as the  
act ion of L H - R H  is concerned.  

Results  and comments. The resul ts  ob ta ined  are l is ted in 
Tables I, I I  and  I I I .  Of the  organs t aken  into considera-  
t ion only the  hypophys is ,  l iver and  k idney  seem to show 
a selective up take  of the  injected rad ioac t iv i ty ,  and 
therefore  only the  figures regard ing  these  organs are 
repor ted.  The values ob ta ined  in o ther  t issues (cerebral 
cortex,  basal  bra in  including hypo tha l amus ,  testis ,  
prostate, ovary and uterus) are similar to the uptake 
values detected in an inert tissue (e.g. muscle). 

i. Male rats (Table I). The radioactivity is selectively 
taken up by the pituitary (T/M 18.20), with a maximum 
peak 1 min after the injection. It is thereafter rapidly 
released from the gland, reaching at 3 rain 50% of the 
value at 1 rain, and is completely cleared from the blood 
plasma after 30 min. The kidney also shows a selective 
uptake of the peptide (T/M 5.88), with a maximum con- 
centration also within the 1st rnin after the injection and a 
disappearance curve similar to that of blood plasma. The 
T/M ratio for the liver is 3.35 and the behaviour of the 
up take  curve is s imilar  to  t h a t  of the  kidney.  

2. Female  ra ts  (Table II). 1 min  af ter  the  injection,  the  
rad ioac t iv i ty  seems to be pr imar i ly  concen t ra ted  in the  
hypohpys is ,  bu t  the  absolute  values are h igher  t h a n  those  
recorded in t he  male animals  (T/M 29.60). The up take  
values by  k idney  (T/M 25.00) and liver (T/M 10.00) are 
also more  p ronounced  t h a n  in the  male animals.  

3. Oestrogen-treated/create rats (Table III) .  The p i tu i t a ry  
up take  is marked ly  higher  t h a n  in the  o ther  groups (T/M 
109.00) while the  pre ter i t  up take  by  k idney  and liver and 
the  drop in the  p i tu i t a ry  r ad ioac t iv i ty  af ter  the  1st min  
are comparab le  to  those ob ta ined  in the  o ther  groups.  

4. Controis.  No signif icant  up take  of r ad ioac t iv i ty  was 
observed in the  organs of the control  animals  in jec ted  
wi th  Na125I. 

Our observa t ion  of selective concen t ra t ion  of 125I- 
labelled L H - R H  in the  hypophys i s  fol lowing s.c. in- 
j ect ion is suppor t ed  by  the  morphological  da t a  of MEND OZA 
et al. 3, who d e m o n s t r a t e d  a deple t ion  of peroxidase  re- 
ac t iv i ty  in LH-cel ls  of in tac t  animals  1 rain af ter  the  in- 
jec t ion  of L H - R H .  According to our data,  af ter  1 min  the  
r ad ioac t iv i ty  leaves the  p i tu i t a ry  very  rap id ly  and can be 
t raced  in the  l iver and kidney.  Similar  results,  a l though  
wi th  pro longed t imes  (1-3 h), have  been obta ined  by  
REDDING and SCHALLY I with labelled TRH. 

1 39.50 10.40 32.00 109.00 
3 8.90 2.40 7.60 8.10 
5 8.70 4.30 9.80 7.70 

10 5.20 3.10 6.40 3.80 
30 4.40 1.50 2.90 2.30 

T/M T/M T/M T/M 

Values are expressed as tissue/muscle (T/M) ratio. 

I Z. W. REDDING and A. V. SCHALLY, Endocrinology 89, 1075 
(1971). 

2 S. M. MCCANN and V. D. RAMIREZ, Recent Progr. Honn. Res. 20, 
131 (1964). 
D. MENDOZA, A. ARIMURA and A. V. SCHALLY, Endocrinology 
92, 1153 (1973). 

4 Acknowledgment. We are indebted to Dr. F. ]ENZMANN (Hoeehst 
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A s e l e c t i v e  u p t a k e  of  L H - R H  b y  t h e  p i t u i t a r y  c a n  
t h e r e f o r e  b e  p o s t u l a t e d ,  w h i l e  k i d n e y  a n d  l ive r  m a y  b e  t h e  
p r i m a r y  s i t e s  of  i n a c t i v a t i o n  a n d / o r  r e m o v a l  of  t h e  in-  
j e c t e d  m a t e r i a l  f r o m  t h e  c i r c u l a t i o n .  

I t  r e m a i n s  to  be  e s t a b l i s h e d  w h e t h e r  t h e  r a d i o a c t i v i t y  
f o u n d  in t h e  b l o o d ,  l i ve r  a n d  k i d n e y  r e p r e s e n t s  al l  t h e  
d e c a p e p t i d e  m o l e c u l e ,  or  if p a r t  of  i t  ( the  a c t i v e  core)  
r e m a i n s  in  t h e  p i t u i t a r y  to  e x e r t  a l o n g  t e r m  s y n t h e t i c  
a c t i o n  a n d  a l so  a v e r y  r a p i d  r e l e a s i n g  o r  a c t i v a t i n g  a c t i o n .  

T h e  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  in  t h e  o t h e r  o r g a n s ,  
i n c l u d i n g  b r a i n  a n d  g o n a d s ,  is neg l ig ib l e .  T h e  c l in ica l  ef- 
f e c t s  o f  s y n t h e t i c  L H - R H  t h e r e f o r e  s e e m  to  be  m e d i a t e d  
t h r o u g h  t h e  r e l e a se  of g o n a d o t r o p i n s  i n t o  t h e  b l o o d  s t r e a m .  
T h e  a d m i n i s t r a t i o n  of  t h e  o e s t r o g e n s  s e e m s  to  ' s e n s i t i z e '  
t h e  h y p o p h y s i s ,  e n h a n c i n g  i t s  u p t a k e  of  l a b e l l e d  L H - R H ,  
w h i l e  k i d n e y  a n d  l ive r  a r e  n o t  a f f e c t e d .  

Riassunto. V i e n e  d e s c r i t t a  la d i s t r i b u z i o n e  de l l a  r a d i o -  
a t t i v i t s  d o p o  i n i e z i o n e  i n t r a c a r o t i d e a  d i  L H - R H  m a r c a t o  
con  I ~25 in  r a t t i  m a s c h i  e I e m m i n e .  L ' i p o f i s i  h a  m o s t r a t o  la 
m a g g i o r e  capac i t& di  c o n c e n t r a z i o n e  d e l l ' o r m o n e  m a r c a -  
to ,  1 m i n  d o p o  la  s o m m i n i s t r a z i o n e .  L ' o r m o n e  q u i n d i  
v i e n e  r a p i d a m e n t e  d i s m e s s o  m o s t r a n d o  u n a  r i d u z i o n e  de l  
5 0 %  gi& d o p o  3 m i n .  A l t r i  o r g a n i  c a p t a n t i  s i  s o n o  r i v e l a t i  
il r e n e e d  il l e g a t o .  

A. ISIDORI, C-. SPIERA, T .  COSTA, 
A. ]-)'ALEsSIO and F. FRAIOLI 

Istituto di Patologia Medics  I f ,  Universith di Roma, 
Policli~zico Umberto, 1-00100 Roma (Italy), 
78 M a y  7974. 

E x t r a c t i o n  f r o m  H o g  D u o d e n u m  of  a H i g h  M o l e c u l a r  W e i g h t  P r o t e i n  w i t h  G a s t r i c  
A n t i s e c r e t o r y  A c t i v i t y  

I n  1930 KOSAKA a n d  LIM ~ s h o w e d  t h a t  a n  i n h i b i t o r  of  
t h e  g a s t r i c  s e c r e t o r y  a c t i v i t y  c a n  be  o b t a i n e d  f r o m  t h e  
i n t e s t i n a l  m u c o s a .  L a t e r  o n  (1942-1952) ,  a l ow  m o l e c u l a r  
w e i g h t  c o m p o u n d ,  h a v i n g  p e p t i d i c  n a t u r e  a c c o r d i n g  t o  
s o m e  a u t h o r s  2-4 a n d  a n o n - p e p t i d i c  one  for  o t h e r s  ~, 6, w a s  
b e l i e v e d  to  b e  r e s p o n s i b l e  for  t h i s  i n h i b i t i n g  a c t i v i t y .  

R e c e n t l y ,  LUCIEN e t  al.  7 a n d  ICHIMURA o b t a i n e d  s f r o m  
h o g  d u o d e n u m  a n  a g e n t  v e r y  a c t i v e  in  b l o c k i n g  t h e  g a s t r i c  
a c id  s e c r e t i o n .  I n  b o t h  c a s e s  t h e  i n h i b i t o r y  a c t i v i t y  w a s  
f o u n d  t o  be  a s s o c i a t e d  w i t h  a low m o l  wt .  c o m p o u n d .  I n  
1970 BROWN e t  al. 9 e x t r a c t e d  a p o l y p e p t i d e  c h a i n  of 43 
r e s i d u e s  ~0 w h i c h  i n h i b i t s  g a s t r i c  s ec r e t i on .  

I n  t h i s  w o r k  we  s h o w  t h a t  b y  u s i n g  a n e w  p r o c e d u r e  i t  
is p o s s i b l e  to  e x t r a c t  f r o m  h o g  d u o d e n u m  a p r o t e i n  w h i c h  
b e h a v e s  as  a h i g h l y  a c t i v e  i n h i b i t o r  o f  t h e  g a s t r i c  secre -  
t i o n  a n d  t h a t ,  in  c o n t r a s t  to  t h e  a b o v e - m e n t i o n e d  a g e n t s ,  
i t  is c h a r a c t e r i z e d  b y  a h i g h  m o l e c u l a r  w e i g h t .  

Methods. T h e  p r o t e i n  c o n t e n t  w a s  d e t e r m i n e d  b y  t h e  
n i n h y d r i n  t e s t  a c c o r d i n g  to  M o o ~ E  a n d  STEIN 11, T h e  
c a r b o h y d r a t e  c o n t e n t  w a s  d e t e r m i n e d  as  fo l lows :  h e x o s e s  
b y  WINZLERI2; m e t h y l p e n t o s e s  f o l l o w i n g  DISCHEI3; h e x -  
o s a m i n e s  b y  t h e  m e t h o d  of  ELSON a n d  MORGAn'4 ;  s ia l ic  
a c id  b y  WARREN 15; u r o n i c  a c i d s  a c c o r d i n g  to  BITTER a n d  
MUIR 16. S u l p h a t e  w a s  d e t e r m i n e d  b y  TERHO tT. 

T r y p t i c  t r e a t m e n t  w a s  p e r f o r m e d  in  0.24 M p h o s p h a t e  
bu f f e r ,  p H  8.3;  p a p a i n  d i g e s t i o n  in  0.1 M g l y c i n e - H C 1  

bu f f e r ,  p H  2; p r o n a s e  d i g e s t i o n  i n  0.1 M Tris-HCI buf fe r ,  
p H  8.7;  in  a l l  c a s e s  a t  37~  for  2 4 h .  T h e  r a t i o  E / S  w a s  
1/10. 
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Table I. Gastric antisecretory activity of fraction E~ and of fraction E 3 treated with proteoIytic enzymes 

Treatment  Dose administered No. of Gastric secretion Inhibition 
as dry weight rats per 2 h (%) 
(~zg/kg) (ml 4- S.D.) 

Hydrochloric acidity 
per 2 h 
(mEq ~ S.D.) 

Inhibition 
(%) 

Controls 
E 3 500 (385) 
E a 300 (231) 
E~ 200 (154) 
E a 150 (115) 
E a 75 (57) 
E,, pronase treated 500 (385) 
E3, papain treated 500 (385) 
E3, trypsin treated 500 (385) 

39 3.81 • 0.43 --  
37 1.49 4- 0.21 61 
38 1.79 • 0.24 53 
36 1.94 4- 0.30 49 
37 2.40 -E 0.32 37 
36 2.74 4- 0.31 28 
14 3.27 • 0.40 14 
15 2.97 4- 0.38 22 
15 2.68 4- 0.35 27 

0.201 -I- 0.031 
0.032 i 0.005 
0.049 4- 0.009 
0.057 :~= 0.008 
0.088 4- 0.014 
0.131 t 0.022 
0.165 + 0.028 
0.143 4- 0.023 
0.133 4-4- 0.023 

m 

84 
76 
72 
56 
35 
18 
29 
34 

In parentheses the protein content. 


