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exchange of phosphorus in the shells of these mollusca 
could be determined. I t  was mainly the P-metabolism 
of growing animals which was studied in our experi- 
ments. Thus we found, e.g. with the type  P h y s a  acuta, 
that  approximate ly  50% of the accepted 3eP-isotope 
changes in its shell in the course of 5 days. A ra ther  
peculiar observation was made tha t  the percentage of 
the a2p exchanged in the shells was the same, even 
though individuals of di lferent  shell-weight, and thus 
of different age, were used. At  the same t ime the 
absolute quan t i ty  of the bound ~eP was indirectly 
proportional  to the shell-weight, i.e. the l igther the shell 
the more a~p was bound by it. This phenomenon can 
easily be explained by the more intensive metabolic 
act ivi ty  of young growing animals. The following Graph 
shows the uptake of 3~p in 5 days (A), and at  the same 
time its exchange during the following 5 days (B), in 
shells of the P h y s a  acuta. 
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epm/mg = counts per rain per mg weight of snail-shell. 
Controls performed with shells containing no animal did not show 

any significant uptake of radiophosphorus during 5 days. 

Methods.--20 young mollusca of different size were 
grown for 5 days in a medium (100 ml of tap-water  
from which C12 were eliminated) containing 1 /lc/ml s2p 
(obtained by neutral izat ion of H3PO a by NaOH). After  
5 days all the animals were taken out of the medium and 
washed briefly with distilled water  10 t imes unti l  the 
distilled water  showed no more radioactivi ty.  10 of them 
were killed in boiling distilled water, the bodies were 
shelled and the shells, after washing 3 t imes with 
distilled water,  dried a t  60 ° for 24 h (the part  of shells 
designated with A in the Graph). The  other  10 animals, 
after 1 h in pure tap-water ,  were transferred to the 
same jar  under  the conditions described above, but  
without any 32p. After  5 days, these 10 snails were 
killed and dried in the same manner  as is described 
above (the B group in the  Graph). Then the  shells of 
both groups were weighed and ground to powder, and 
the ac t iv i ty  of 1 mg of the shell-powder was est imated 
with a G.M. counter.  

Because it  is well known tha t  phosphorus does not  
belong to the basal building materiaI of the mollusca- 
shell, our experiments seem to confirm the old conception 
of phosphorus being the agent which transfers calcium to 
the shellsL This conception supposes in principle tha t  cal- 
cium is transferred to the organic layers of the shell, per- 

1 H. SIMROTH and M. HOFFMANN, in: Dr. H. G. Bronn's Klassen 
und Ordnungen des Tierreiches, III. Bd. (Mollusca), II. Abt., 2. Buch 
(1928), p. 192. 

haps as soluble calcium diphosphate,  and there this crystal- 
lized compound is readily changed into calcium carbonate,  
the real building mat te r  of the  shell. Phosphate  is then 
brought  back to the normal  snail metabolism. If this 
conception were right, then the whole calcium transfer 
by means of phosphorus would be far more complicated 
than is usually supposed in the ossification of mammalsL 

IV[. POLSTER 

Insti tute o/ Microbiology, Facu l t y  o/ Medicine,  Uni-  
versity o/ Brno, Czechoslovakia, M a y  25, 1956. 

Zusammen/assung  

In Schalen yon wachsenden Wasserschnecken, P h y s a  
acuta, wurde binnen 5 Tagen 50 % Austausch des Radio-  
phosphors 32p beobachtet .  Auch wurde festgestellt,  dass 
das absolute Quantum des asp, der binnen 5 Tagen auf- 
genommen wird, indirekt  proportional  dem Schalen- 
gewicht ist, das heisst, je schwerer die Sehale ist, desto 
mehr 32p wird aufgenommen. 

2 TH. BERSIN, Kurzes Lehrbuch der Enzymologie, 4. Aufl. (Akad. 
Verlagsges., Leipzig 1954), p. 297. 

S t r e p t o m y c i n  a n d  E n d o c r i n e  S y s t e m  

In a previous work* we published da ta  t h a t  s t repto-  
mycin and inositol (which forms a par t  of the  s t repto-  
mycin molecule), injected into heal thy  rabbi ts  produces 
a rise in the neutral blood fat content ;  and the same is 
seen, though in a lesser degree, in persons t rea ted  wi th  
the therapeutic dose of s t reptomycin,  

We believed that  it is mainly  the function of one or 
several members of the hypophyseal -hypothalamic-  
adrenal system which should be considered as probable  
cause of the changes in the fat  metabol ism which we 
established. This assumption can be sustained by several 
clinical observations described in the complicat ions of 
streptomycin t rea tment  as the manifes ta t ion of hyper-  
triehosis (Fo~6~), the appearance of striae a t rophicae 
(BoQUIEN and others3), hyperglycaemia,  acne, re tent ion  
of sodium, the decrease of the number  of circulating eo- 
sinophils and lymphoeytes  (BARNARD4), signs which 
may also develop as clinical features of different endo- 
crine disorders. 

Recently KXROLYHkZI a in our clinic found tha t  the 
diabetic state in alloxan induced rats  was significantly 
deteriorated by the adminis t ra t ion of s t reptomycin.  

To elucidate the mechanism of this action of s trepto-  
mycin, systematic  researches were begun with  the in- 
vestigation of the possible changes in the function of the  
anterior pi tui tary.  

The first experiments  were performed on 12 hea l thy  
rabbits kept  on the same diet, and the changes of the  
dextrose, dextrose + insulin, dextrose + insulin + v i ta -  
min B~ and finally dextrose + v i tamin  B 1 tolerance tests 
were determined before and after t rea tment .  The  resul- 

I L. MOSONYI et al., Lancet 2, 81 (1951); Wien. Z. inn. Med. 33, 
as4 0952). 

2 R. Fos6, Orv. Lapja 5, 515 (1949), 
a y. D. BoQux~N et al., Bull. Soc, m~d. H6p. Paris 1948, 852. 
4 R. BARSARD, Lancet 1, 612 (1952), 
5 GY. K~*ROLYH~.Z[I Orv. Hetil. 94, 34 (1953), 
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Rabbit No. 

1 

2 
3 
5 
6 
7 
8 
9 

10 
11 

Mean 
(Rabbi t  No. 10 omitted) 

Steroid excretion (A 17-ketosteroid, B 11-oxysteroid) mg in 24 h 

before I after 

Streptomycin treatment 

0"7 
0"55 
0.61 
0,65 
0,9 
1,35 

1.7 
4.1 

1"05 
± 0"13 

A B 

0.14 
0.35 
0.37 
0-085 
0-21 
0-38 
0-45 
0.4 
0.66 
0.5 

0.37 
:Jz 0"06 

Sign. Diff. = 6-6 

Response to ACTH 

A B 

2.0 1-23 
2.0 0.75 
2-0 1.I 
2-3 1-25 
4"1 0.89 
- -  0'9 

2"I 1.03 
± o.o8 

Sign. Diff. 6 .6  

1.15 
0.61 
0"61 
0,16 
2"4 
1.15 
2"0 
0,76 
1.05 
1,9 

0.64 
0-36 
0-45 
0-13 
0"26 
0.I 
0.18 
0.08 
0.15 
0.29 

0"28 
± 0-05 

Response to ACTH 

A B 

0-95 0.70 
0-99 0.76 
0-69 0.45 
0-3 0-30 
1.8 0.36 
0.95 0.15 
1.2 0.23 
0.9 0.18 
2.15 0.17 
0.5 0.22 

0.37 
:~ o.o8 

t i n g  c u r v e s  were  e v a l u a t e d  t h r o u g h  p l a n i m e t r i c  com-  
parison. .  T h e  e x p e r i m e n t s  were  ca r r i ed  o u t  u s i n g  
s t r e p t o m y c i n  a n d  inos i to l  s e p a r a t e l y  in  t h e  t w o  series.  

B e t w e e n  t h e  two  series  of tes ts ,  for  a pe r iod  of 3 weeks  
we da i ly  i n j e c t e d  i n t r a m u s c u l a r l y  15 m g  s t r e p t o m y c i n  
or  6 - 7  m g  inos i to l  ( e q u i m o l e c u l a r  w i t h  15 m g  s t r e p t o -  
myc in ) ,  p e r  kg  b o d y  w e i g h t  t o  b o t h  g r o u p s  of r a b b i t s .  
T h e r e  we re  no  c o m p l i c a t i o n s  a t  a l l  a n d  t h e  a n i m a l s  
t o l e r a t e d  t h e  i n j e c t i o n s  well.  S i m i l a r l y  t o  o u r  ea r l i e r  
f ind ings ,  a s i gn i f i c an t  r ise  in  t h e  n e u t r a l  b l o o d  f a t  con-  
t e n t  was  f o u n d  in  t h e  m a j o r i t y  of t h e  r a b b i t s .  

I t  cou ld  be  e s t a b l i s h e d  f r o m  t h e  4 series  of exper i -  
m e n t s  t h a t  t h e r e  is n o  de f in i t e  c h a n g e  in t h e  sec re t ion  of 
t h e  c a r b o h y d r a t e  r e g u l a t i n g  f ac t o r s  of t h e  a n t e r i o r  
p i t u i t a r y  d u r i n g  s t r e p t o m y c i n  t r e a t m e n t .  T h e  s a m e  
e v i d e n c e  cou ld  b e  c o n c l u d e d  c o n c e r n i n g  t h e  f u n c t i o n  of 
t h e  S T H  a n d  A C T H .  40 y o u n g  m a l e  a l b i n o  r a t s  were  
i n j e c t e d  t h r o u g h o u t  6 weeks  w i t h  15 m g  s t r e p t o m y c i n  
p e r  k g  b o d y  w e i g h t  da i ly .  N e i t h e r  in  t h e  l e n g t h  of t h e  
tai ls ,  n o r  in  t h e  b o d y  we igh t ,  n o r  in  t h a t  of t h e  l i ve r  
a n d  a d r e n a l s  cou ld  a n y  s i g n i f i c a n t  d i f f e rence  b e  d e t e c t e d  
b e t w e e n  s t r e p t o m y c i n - t r e a t e d  a n d  c o n t r o l  an ima l s .  I t  
wou ld  b e  i l logical ,  t he re fo re ,  to  m a i n t a i n  t h a t  t h e  an -  
t e r i o r  p i t u i t a r y  p l a y s  t h e  ch ie f  ro le  in  t h e  " g e n e r a l  
e f f ec t "  of s t r e p t o m y c i n .  

R e c e n t l y  m a l e  r a b b i t s  were  i n j e c t e d  in t h e  s a m e  m a n -  
n e r  w i t h  s t r e p t o m y c i n  a n d  d e t e r m i n a t i o n s  of t h e  b l o o d  
sugar ,  p o t a s s i u m ,  sod ium ,  n e u t r a l  f a t  a n d  c h o l e s t e r o l  
c o n t e n t  of t h e  s e r u m  were  p e r f o r m e d  s i m u l t a n e o u s l y  
w i t h  m e a s u r e m e n t s  of t h e  24 h 17 - ke t o s t e r o i d  a n d  11- 
o x y s t e r o i d  e x c r e t i o n  be fo re  a n d  a f t e r  t h e  in jec t ions .  I t  
cou ld  be  c o n c l u d e d  t h a t  t h e r e  is a s i gn i f i c an t  c h a n g e  in 
t h e  a d r e n a l  c o r t e x  a c t i v i t y  fo l lowing  s t r e p t o m y c i n  t r e a t -  
m e n t .  T h e  b o d y  w e i g h t  rose  i n  8 of t h e  11 r a b b i t s ,  t h e  
s e r u m  p o t a s s i u m  c o n t e n t  fell, t h e  s e r u m  s o d i u m  level  
rose in  al l  cases  a n d  so d id  t h e  b l o o d  sugar ,  t h e  n e u t r a l  
f a t  a n d  also t h e  cho le s t e ro l  c o n t e n t  of t i le  s e r u m  i n  t h e  
m a j o r i t y  of t h e  a n i m a l s .  T h e  g r e a t e s t  a n d  m o s t  u n i f o r m  
c h a n g e  cou ld  be  o b s e r v e d  in  t h e  r e s p o n s e  to  A C T H  
a d m i n i s t r a t i o n  (Table) .  

AS CLAYTON a n d  HAMMANT 6 s t a t e d ,  g u i n e a  pigs  
r e s p o n d  t o  A C T H  r e g u l a r l y  w i t h  1 m g  e l e v a t i o n  of t h e  
24 h exc re t ion ,  

T h e  17-ke tos te ro id  e x c r e t i o n  u s u a l l y  r e s p o n d s  w i t h  
lesser  inc rease  on  t h e  a d m i n i s t r a t i o n  of A C T H ,  t h a n  

s B. E. CLAYTO~ and I. E. HAMMANT, Nature 176, 401 (1955). 

t h a t  of t h e  11-oxys te ro id ,  t h o u g h  t h e  e f fec t  of A C T H  on 
cho le s t e ro l  f a v o u r s  t h e  p r o d u c t i o n  of p r e g n e n o l o n e  and 
t h e  c o n d i t i o n s  t o  p r o d u c e  17 -ke tos t e ro id s  (RENOLDT). 

T h e  e x c r e t i o n s  p r io r  to  t h e  a n t i b i o t i c  t r e a t m e n t  differ 
p r i n c i p a l l y  f r o m  t h o s e  a f t e r  t h e  a d m i n i s t r a t i o n  of tile 
a n t i b i o t i c .  

(a) B e f o r e  t h e  t r e a t m e n t  t h e  r e s p o n s e  t o  A C T H  is 
n o r m a l  in  t h e  e x c r e t i o n  of 17 -ke to s t e ro id s  as  wel l  as in 
t h a t  of t h e  11-oxys te ro ids .  

(b) A f t e r  t h e  p r o l o n g e d  t r e a t m e n t  t h e  r e s p o n s e  in the 
e x c r e t i o n  o£ 17 -ke tos t e ro id s  shows  a n  inc rease  in  5 cases, 
in  5 a fall. 

(c) A f t e r  t h e  s t r e p t o m y c i n  t r e a t m e n t  t h e  r ise in  the 
e x c r e t i o n  of l l - o x y s t e r o i d  in r e s p o n s e  t o  A C T H  is 
lessened .  

T h e  e x c r e t i o n  of co r t i ca l  s t e ro id s  fol lows a n  intra-  
a d r e n a l  e n z y m a t i c  a c t i v i t y  (BISHOPS), t h e  i m p a i r m e n t  
of w h i c h  m a y  r e s u l t  in  a n  u n u s u a l  r e l a t i o n  b e t w e e n  the 
t w o  g r o u p s  of h o r m o n e s .  I n  a n o t h e r  ser ies  of expe r imen t s  
on  in  r ive  p e r f u s a t e d  dog  a d r e n a l s  9, we found ,  indeed, 
t h a t  t h e  a c u t e l y  a d m i n i s t e r e d  s t r e p t o m y c i n  ha s  an 
i m p a i r i n g  a c t i o n  on  t h e s e  processes .  T h i s  o f t e n  results 
in  a l e ssened  s ec r e t i on  of b o t h  h o r m o n e s ,  in  o t h e r  cases 
t h e r e  is a r ec ip roca l  r e l a t i o n  b e t w e e n  t h e  two  hormones :  
t h e  p r o d u c t i o n  of one  h o r m o n e  is ra ised ,  of t h e  other  
d i m i n i s h e d .  

F r o m  t h e a b o v e  e x p e r i m e n t s ,  i t  c a n  b e  c o n c l u d e d  tha t  
t h e  p r o l o n g e d  a d m i n i s t r a t i o n  of t h e  a n t i b i o t i c  may 
r e s u l t  i n  a s im i l a r  i m p a i r m e n t .  T h i s  is m a n i f e s t e d  in the 
fo l lowing  d i r e c t i o n s :  (1) t h e  i nc r ea se  in electrolyte 
r e t a i n i n g  c a p a c i t y ,  ( 2 ) t h e  i r r e g u l a r  r e sponse  t o  ACTH 
in t h e  17 -ke to s t e ro id  exc re t ion ,  (3) t h e  lessened  degree 
of r e s p o n s e  in  t h e  11 -oxys t e ro id  p r o d u c t i o n .  

T h e s e  r e su l t s  c a n n o t  be  i n v a l i d a t e d  b y  t h e  f ac t  tha t  
t h e r e  is n o  c o n s t a n c y  in  t h e  11 -oxys t e ro id  exc re t ion  of 
d i f f e r e n t  i n d i v i d u a l s ,  b e c a u s e  t h e r e  is n o  r e a s o n  to  infer 
t h e  s a m e  c h a n g e s  in  t h e  A C T H  re spons ivenes s .  

T h e  t w o  t y p e s  of r e sponses  e x p l a i n  t h e  v a r i a t i o n s  in the 
c l in ica l  s igns  r e f e r r ed  to.  I t  is n o t  n e c e s s a r y  t h a t  any 
c l in ica l  m a n i f e s t a t i o n  w h a t e v e r  be  p r e sen t .  However ,  if 
t h e  e x c r e t i o n  of a n d r o g e n i c  h o r m o n e s  p reva i l ,  h i rsut ism 
m a y  a p p e a r ;  if t h e  a n t i b i o t i c  i n t e r f e r e s  w i t h  t h e  produc- 

7 A. E. RENOLD et aL, J. clin. Endocrin. 12, 763 (1952). 
s PM. F. BIsrIoP, Recent Advances in Endocrinology (CameronJ 

(J. A. Churchill Ltd., London 1954). 
9 L. MosoNvi, M. Mi~ccsEv, L. POLLAK, and E. N£MErH (in press). 
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lion of androgenes, the resulting higher (or relatively 
higher) glucocorticoid production may give rise to 
Cushingoid signs. 

Observations in human  beings are in concordance 
with the above data. 

A 30 years old woman was treated abroad against her 
febrile illness with streptomycin. The t reatment  lasted 
several weeks and the pat ient  got approximately 30 g 
of the antibiotic.  Following the cure hypertrichosis 
developed. No endocrinological abnormali ty  could be 
detected for this phenomenon,  save the elevated 17- 
ketosteroid excretion (13 mg). The l l -oxysteroid excre- 
tion amounted  to 0.76 mg. The mean, normal value in 
17-ketosteroid excretion of our female patients is 10.85 
rag. According to this the value lies in the upper range. 
In contrast  to which, the l l -oxysteroid  excretion was 
unusually low. 

Finally the impai rment  of the enzymatic processes of 
the adrenal cortex may result, as DEBR~; TM states, in the 
hyperactivity of the anterior pi tui tary.  This may mani- 
fest itself in deterioration of the alloxan-induced dia- 
betes in rats, as experienced by  KAROLYH~{ZI. 

The clinical and the experimental  evidence leads to 
the conception tha t  interference with the adrenocortical 
enzyme function is responsible for the endocrine signs in 
streptomycin therapy.  

L. MOSONYI, L. POLL2~K, R. ZULIK, 
and GY. K~ROLYHAZI 

II. Medical Clinic o/ the University o/ Budapest, 
Hungary, April 76, 1956. 

Zusammenfassung 

Auf Grund klinischer Erfahrungen, nach welchen an- 
liisslich einer Streptomycintherapie verschiedene endo- 
krine StSrungen beobachtet  werden konnten,  wurden 
zur K1/irung derselben Tierexperimente durchgeffihrt. 
Die Versuchsergebnisse deuten auf eine funktionelle 
St6rung der Nebennierenrindenenzyme hin, hervorgeru- 
fen durch die Einwirkung des Antibiotikums, wobei die 
verschiedenen klinischen Symptome als Manifestationen 
der Verschiebung der normalen Hormonverh~ltnisse 
aufgefasst werden. 

lo R. DI~BRI~ etal., Pr. m6d. 85, 583 (1954). 

D i a g n o s t i c  T e s t  fo r  C a n c e r  

During an invest igat ion of possible chemical changes 
in the spleen of rats following weekly injections of 
chemical carcinogens over a seven weeks period, it  was 
noted tha t  the lipid fraction of the spleen of injected rats 
had a dist inct ly darker yellow color than  did similar 

fractions of normal ra t  spleen. The lipid fraction from 
a t ransplanted rat  sarcoma had the same color as tha t  
of the spleen following t r ea tmen t  of rats with 1, 2, 5, 2- 
dibenzanthracene (DBA). 

This observation leaving to a t tempts  of characteriza- 
tion of the phospholipids from different tumors and 
from spleen after t rea tment  of rats with various carcino- 
gens and non-carcinogens, was described by HAKIM l. 

In  addit ion to immunological s tud ies  by chromato- 
graphic and paper ionophoretic techniques, a modifica- 
tion of the Feulgen reaction was found to be useful in 
the identification and characterization of the new phos- 
pholipids induced by chemical carcinogens in the spleen. 
These new phospholipids could also be revealed a t  the 
same time in serum. 

This new abnormal  acetat-lipid, could be tested for in 
the serum of tumor  carrying animals, and recently it  
was revealed in all human cancer cases tested by  2 
techniques, in the following way: 

Modified Feulgen Reaction.--To 500 pl of the serum 
the following reagents are added in the order given: 

10 ~I of 0"5 % Ascorbic acid, 
20 /A of 0.5 % Thiamine HCI, 

100 /,1 of 95 % alcohol, 
150 /~1 of 10 % KOH 
I00 /tl of 0.5 % CuSO 4 
120 /*1 of 0-02% fuchsin (basic fuchsin). 

The mixture is shaken after each addition. The color 
is noted between 15-30 rain in the sun light. 

Normal sera gave a red color, while sera from tumor  
bearing animals, and from human cancer cases when 
tested in a similar manner  gave a purple color. 

Paper Electrophoresis,--Electrophoresis was accom- 
plished in the LKB electrophoretic equipment ,  using 
40×410 mm Schleicher and Schuell No. 2043B (120 
g]m ~) filter paper, or Wha tman  No. 1 filter paper. Vero- 
hal buffer, pH 8.6 with ionic s t rength 0.125, or Veronal- 
borate buffer (equal volumes of veronal buffer pH 8.6, 
ionic strength 0.060 ionic strength, and Borate buffer 
pH 8.6, 0.1 M). The-test is carried at room temperature  
(about 18°C), with a potent ial  of 200 V across the filter 
paper, and a current  of 8 mA, for 24 h. After electro- 
phoresis, the electrogram was dried and stained for 
proteins with bromphenol. 

A more general survey is in progress, to determine thc 
possible physiological conditions, on either secondary 
infections, or complications with cancer which might  
alter the above described reactions. Similar studies are 
in progress to determine whether fibrinogenic, or in- 
fectious disease might give a similar reaction, in non- 
cancer, non-normal  persons. 

The presence of an abnormal  gamma globulin in  the 
sera of human cancer sera is evident. Typical electro- 
phoretic tests, presented in the joined Figure include 

1 A. A. HAreM, Exp. Med. Surg. (in press); Proe. Aurar. Ass. 
Cancer Res, 19,$6, April 15. 

normal persons 
known Cancer persons 

Serological Reactions for Cancer 

Modified Feulgen reaction 

Total Number 
Tested Positives 

100 2 
75 75 

Negatives 

98 
0 

Paper ionophoretie reaction 

Total Number 
Tested 

I00 
75 

Positives 

100 
75 

Negatives 

100 
0 


