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The expe r imen t a l  an imals  used were mice which  were 
kept  on var ious  pro te in  def ic ien t  diets.  I t  could be shown 
tha t  t h e y  deve loped  signs of " p r o t e i n  de f i c i ency"  (loss 
of weight ,  anorexia ,  decrease of  p la sma  proteins ,  f a t t y  
inf i l t ra t ion in the  liver) m u c h  more  rap id ly  t h a n  rats .  
In addi t ion  such an imals  exc re t ed  a s t a n d a r d  wa te r  load 
at  a lower ra te  t h a n  normals  a f te r  on ly  6 to  7 days  on 
the  def ic ient  d ie ts :  Fo r  e x a m p l e  in a series of mice kep t  
on a diet  poor  in pro te in  and chol ine  (= die t  B B ;  see 
DICKER 1) t he  mean  v o l u m e  of ur ine  90 min  af ter  wa te r  
admin i s t r a t ion  was only 17.5 per  cen t  of t h a t  of the  
control  series. W h e n  a d e q u a t e  a m o u n t s  of chol ine  were 
added to this d ie t  (= d ie t  BC) the  m e a n  ur ine  vo lume  
rose to 47.4 per  cen t  of t h a t  of the  controls .  A prote in  
def ic ient  vege tab le  die t  (=  TT) con ta in !ng  ample  choline 
(DICKER, HEELER, and  HEWERa), g iven  to  a th i rd  group 
of mice, lowered the  mean  ur ine  v o l u m e  exc re ted  dur ing  
90 min to 33.2 per  cen t  of the  normal .  

To s tudy  vasopress in  inac t iva t ion ,  homogena t e s  of 
mouse l iver  m i x e d  wi th  a s t anda rd  dose of vasopress in  
and phospha te  buffer  of p H  6.5 were i ncuba t ed  a t  37°C 
for 30 min.  R a t s  to  which  w a t e r  had  been admin i s t e red  
were in jec ted  i n t r a p e r i t o n e a l y  wi th  the  incuba t ion  mix-  
tures and the  an t id iu re t i c  effect  compared  wi th  t h a t  of 
known doses of vasopress in .  Expre s sed  as percen tage  of 
the mean ur ine  v o l u m e  a t  90 rain of controls  in jec ted  
wi th  an i ncuba t ion  m i x t u r e  con ta in ing  no rma l  mouse 
liver, the  resul ts  ob ta ined  wi th  l ivers  f rom animals  on 
the prote in  def ic ien t  diets  were as follows: 

B B  for 7 days  = 73.7 per  cent,  
B B  for 10 days  = 61.5 per  cent,  
BC for 7 days  = 81.2 per  ceflt, 
T T  for 10 days  = 60.6 per  cent .  

In  o the r  words,  i t  wou ld  appea r  t h a t  more  an t id iure t ic  
mater ia l  r ema ined  ac t ive  in t he  l iver  homogena tes  f rom 
prote in  def ic ien t  an imals  w i th  the  resul t  t h a t  the  inhibi-  
t ion of wa t e r  diuresis in t he  t es t  ra ts  was more pro- 
nounced.  

F a t t y  changes  in l ivers  of an imals  kep t  on the  prote in  
deficient  d ie t  were  i nves t i ga t ed  by  histologiqal  and by  
chemical  methods .  The  his to logical  resul ts  are summa-  
r ized in the  table .  The  chemica l  e s t ima t ion  of to ta l  l iver  
lipids were in reasonable  a g r e e m e n t  wi th  the  histological  
findings. There  would  appea r  to  be no para l le l i sm be- 
tween the  resul ts  of the  diuresis  and  inac t iva t ion  experi-  
ments,  and  the  i n t ens i t y  of f a t t y  changes :  Mice kep t  on 
diet  TT  for 10 days  for ins tance  showed a p ronounced  
inhibi t ion of wa t e r  diuresis  and  the i r  l ivers i nac t iva t ed  
vasopressin less eff ic ient ly,  even  though  no f a t t y  changes 
could be found  in the  l iver.  

Assessment by histological methods of the intensity of fatty changes 
in the liver of mice on protein deficient diets. The degree of fatty 

vacuolationisrccorded as 0, +, ++ ,  + + +  or + + + + .  
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In  v iew of the  f indings of LESL:E and RALLI 1 and of 
DICKER 2 t h a t  the  ur ine of rats  fed on a prote in  def ic ient  
d ie t  con ta ined  a m o u n t s  of an t id iu re t i c  a c t i v i t y  which 
increased the  longer  the  animals  r ema ined  on the  ex- 
pe r imen t a l  diet,  i t  would  be t e m p t i n g  to associate  the  
lack of the  renal  response to wa te r  in pro te in  def ic ient  
mice w i t h  t he  decreased ab i l i ty  of the i r  l iver  to i nac t i va t e  
vasopressin.  However ,  such an associat ion can at  present,  
for severa l  reasons,  be regarded  as no more than  an 
inv i t i ng  possibi l i ty.  

J. H. B1RNIE, K. E.  BLACKMORE, and H. HEELER 

D e p a r t m e n t  of Pha rmaco logy ,  U n i v e r s i t y  of Bristol ,  
Oc tober  22, 1951. 

Zusammen/assung 
Miiuse, die auf  eiweil3arme Kos t  gese tz t  werdcn,  zeigen 

wenige Tage  sp~iter eine bedeu t ende  A b n a h m e  ihrer  
Ft thigkei t  zur  Wasserdiurese .  Die Leber  solcher  Tiere  
i n a k t i v i e r t  Vasopress in  l angsamer  als Leberbre i  yon 
Kont ro l len .  E in  kausa le r  Z u s a m m e n h a n g  zwischen die- 
sen Befunden  ist  fraglich. Je  nach  der  Z u s a m m e n s e t z u n g  
der  eiweil3armen Kos t  (Cholingehalt ,  Kalor ienwer t )  und  
der  Versuchsdauer  t r a t en  bei den Versuchs t ie ren  ver,- 
schiedene Grade  yon L e b e r v e r f e t t u n g  auf.  Diurese-  
h e m m u n g  und  Ver l angsamung  der  Vasopress in inakt i -  
v i e rung  k o n n t e n  j edoch  auch  in Tieren  nachgewiesen  
werden,  deren Leber  keinen e rh6h ten  F e t t g e h a l t  aufwies.  

I S. H. LESLIE and E. P. RALtn, Endocrinology 4t, 1 (10.17). 
S. E. DlegER, Biochem. J. 46, 53 (1950). 

Antidiuret ic  Act ion of Smal l  D o s e s  
of Enteramine  Extracts  in the Rat  

Extracts o/Posterior Salivary Glands o/Octopus vulgar is  

Alcohol  and  ace tone  ex t rac t s  of pos te r io r  s a l i va ry  
glands  of Octopus wdgaris and h'ledo~,e moschata i nh ib i t  
diuresis in ra ts  and in var ious  o the r  m a m m a l s ,  inc lud ing  
humans .  The  an t id iu re t i c  ac t ion  is due to cn t e r amine .  

Resul t s  ob ta ined  in dogs and ra ts  wi th  mass ive  doses 
of sa l iva ry  ex t r ac t  were r epor t ed  in p rev ious  c o m m u n i -  
cat ions 1. 

Tile purpose of present  researches was to  es tab l i sh :  

(a) t im smal les t  dose of sa l iva ry  e x t r a c t  of Octopus 
vulgaris stil l  ac t ive  oil the  diuresis of h y d r a t e d  ra t s ;  

(b) t he  mechan i sm of ac t ion  of smal l  doses of sa l iva ry  
ex t rac t .  In  this  connec t ion  i t  was i m p o r t a n t ,  above  all, 
to conf i rm w h a t  had  a l r eady  been obse rved  in dogs when  
using large doses of the  same mater ia l .  

The  expe r imen t s  were carr ied  ou t  on 560 adu l t  albim) 
rats of bo th  sexes, weighing f rom 130 to  250 g. A first  
load of t ep id  t ap  wa te r  (2.5 cma/100 g) was admin i s t e r ed  
in the  nmrn ing  by  s t omach  tube  to fas t ing  animals .  
Af te r  th ree  hours  a second wa te r  load (5 eroS/100 g) was 
given and,  a t  the  same t ime,  the  ra ts  were  in j ec ted  
subcu taneous ly  wi th  1 c m 3 / 1 0 0 g  dis t i l led  water ,  in 
which,  besides the  sa l iva ry  ma te r i a l  (lacking, of course, 
in the controls) ,  50 mg  sod ium th io su lpha t e  (500 
mg/kg) and 5 mg p - aminoh ippu r i c  ac id  (PAH,  50 
mg/kg) were dissolved.  

1 V. EaSPAMER and A. OTTOLENGIII, Exper. 6, 4'28 (1950), 7, 
1 S. E. DICKER, Biochem. J'. 46, 53 (1950). 191 (1951). 
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Table I 

~EXPER1ENTIA V o L . V I I I [ 1 ]  

Water 
Controls . . . . . . . . . . . . .  
Vulgaris 0-002 g/100 g . . . . . . .  
Vulgaris 0.01 g/100 g . . . . . . .  
Vulgaris 0.1 g/100 g . . . . . . .  

Thiosulphate 
Controls . . . . . . . . . . . . .  
Vulgaris 0.002 g/lO0 g . . . . . . .  
Vulgaris 0-01 g/lO0 g . . . . . . .  
Vulgaris 0-1 g/lO0 g . . . . . . .  

.PAH 
Controls . . . . . . . . . . . . .  
Vulgaris 0,002 g/lO0 g . . . . . . .  
Vulgaris 0,01 g/IO0 g . . . . . . .  
Vulgaris 0,1 g/lO0 g . . . . . . .  

37 '9 
29.7 
25 "6 
19.4 

31-3 
28"4 
26-3 
23'4 

62-3 
55-8 
51"4 
44"7 

1 1/,~ ,~ 

57"2 
50.7 
45"9 
36'7 

36-1 
35-6 
35"0 
33"3 

Percent excretion after 

68'7 
61'9 
58"2 
48"9 

38-2 
37-2 
37.2 
36"6 

76'7 
74"2 
71"2 
62"8 

39"4 
39"1 
39"1 
38"2 

77.2 
76"2 
76-7 
73-5 

74,6 
73"7 
71 "9 
69"7 

70.7 
70.1 
67.3 
63.1 

7 hours 

110.0 
103.0 
101.7 

97.5 

40.9 
40.0 
40-3 
39.6 

80.0 
78.7 
79.3 
76.3 

The  an im a l s  were  placed,  in g roups  of four,  in to  
d iures is  cages,  a n d  ur ine  col lec ted  in to  g r a d u a t e d  
cy l inders  a n d  measu red ,  a t  r egu la r  in t e rva l s ,  up  to  t h e  
7 th  hour .  T h i o s u l p h a t e  a n d  P A I l  were  e s t i m a t e d  in  
s a m p l e s  of u r ine  b y  the  usua l  m e t h o d s .  

A l t o g e t h e r  140 an imal s  were  e m p l o y e d  as c o n t r o l s ;  
t h r e e  o t h e r  groups ,  of 140 an ima l s  each,  were  i n j e c t e d  
w i t h  t h e  e x t r a c t  c o r r e s p o n d i n g  to  0-002 g, 0.01 g, a n d  
0.1 g f resh  sa l iva ry  t i ssue/100 g b o d y  weight .  

A t  th i s  p o i n t  i t  seems w o r t h  r e m e m b e r i n g  t h a t  t h e  
sa l iva ry  e x t r a c t  o b t a i n e d  f rom 1 g f resh  t i ssue  leaves  a 
d r y  res idue  of 40--50 mg,  inc lud ing  fats ,  and  t h a t  t h e  
acu te  t o x i c i t y  of t he  sa l iva ry  ma te r i a l  is r e m a r k a b l y  
low, co r respond ing ,  by  s u b c u t a n e o u s  rou te ,  to  a b o u t  
10 g f resh  t i ssue/100 g ra t .  

I t  fol lows t h a t  t h e  doses  of e x t r a c t  i n j ec t ed  b y  us 
r e p r e s e n t  on ly  1/5000, 1/1000 a n d  1/100 of t he  l e tha l  
dose.  

The  resu l t s  of our  e x p e r i m e n t s  are  set  down  in tab les  I 
a n d  I I .  

Table  I gives  t he  p e r c e n t  exc re t i on  of a d m i n i s t e r e d  
w a t e r  a n d  t e s t  s u b s t a n c e s  ( t h iosu lpha te  and  P A H ) ;  
t ab l e  I I ,  c lear ly  in fe r red  f rom t h e  p reced ing ,  shows  t h e  
r e l a t ive  p e r c e n t  exc re t ion  of w a t e r  a n d  t e s t  s u b s t a n c e s  

w h e n  cons ide r ing  as 100 the  exc re t ion  of the  contro l  
group.  

The  e x p e r i m e n t a l  m e t h o d s  used  in t h e  p r e s e n t  inves t i -  
ga t ion  ( P A H  a n d  t h i o s u l p h a t e  in  t h e  b lood  were  not  
t es ted)  al low us to  meas u re  on ly  t h e  ur ine  flow. As 
r ega rds  g lomeru l a r  f i l t r a t i on  ra te  a n d  e f fec t ive  renal 
p l a s m a  flow, we h a v e  to  be  sa t i s f i ed  w i t h  r e l a t ive  in- 
f o r m a t i o n  r e su l t ing  f rom the  c o m p a r i s o n  of P A I l  and 
t h i o s u l p h a t e  exc re t i on  va lues  in t r e a t e d  a n d  in control  
an imals .  

In  t he  work  in  exlenso, resu l t s  o b t a i n e d  w i t h  our  pro- 
cedure  will  be s u b j e c t e d  to  c r i t ic i sm and  t r e a t e d  s ta t i s t i -  
cally.  P ro v i s i o n a l l y  we m a y  cons ider  accep tab le ,  als0 
f rom a q u a n t i t a t i v e  p o i n t  of view, t he  i n f o r m a t i o n  given 
b y  t h e  t e s t  s u b s t a n c e s  when  t h e  a m o u n t  of such  sub- 
s t a n c e s  e x c r e t e d  du r ing  t h e  whole  o b s e r v a t i o n  per iod 
b y  ra t s  i n j ec t ed  w i t h  t he  sa l iva ry  e x t r a c t  do n o t  differ 
more  thal~ 10 - -20% f rom t h a t  e x c r e t e d  b y  control  
an imals .  

E v e n  p roceed ing  cau t ious ly ,  t he  fo l lowing conclusions 
m a y  be d r a w n  f rom t h e  d a t a  r e p o r t e d  in t he  t ab l e s :  

(1) A s ign i f ican t  i nh ib i t i on  of diuresis  m a y  be 
o b s e rv ed  in ra t s  a f t e r  i n j ec t ing  s u b c u t a n e o u s l y  the 
e x t r a c t  o b t a i n e d  f rom as l i t t le  as 2 mg  f resh  sal ivary 
t i ssue  pe r  100 g b o d y  weigh t .  R e s e a r c h e s  in progress 

Table 1l 

Water 
Vulgaris 0.002 g/100 g . . . . . . .  
Vulgaris 0"01 g/100 g . . . . . . .  
Vulgaris 0"1 g/100 g . . . . . . .  

Thiosul]ate 
Vulgaris 0,002 g/100 g . . . . . . .  
Vulgaris 0.01 g/100 g . . . . . . .  
Vulgaris %1 g/100 g . . . . . . .  

P A H  
Vulgaris 0.002 g]100 g . . . . . . .  
¥ulgaris 0.01 g[100 g . . . . . . .  
Vulgaris 0.1 g/100 g . . . . . . .  

78.3 
67.5 
51"2 

90-7 
84"0 
74"8 

89"6 
82"5 
71.7 

Relative percent excretion (controls = 100) after 

l ½  

88-6 
80-2 
64-2 

98-6 
96"9 
92-2 

99"1 
95"2 
89"2 

90.1 
84.7 
71"2 

97-4 
97 '4 
95"8 

98'8 
96"4 
93"4 

96"7 
92-8 
81-9 

99"2 
99"2 
96'9 

98"7 
99"3 
95"2 

7 h o u r s  

93"6 
92"4 
88"6 

97.8 
98.5 
96-8 

98"4 
99-1 
95 "4 
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having proved tha t  the amount  of pure enteramine 
contained in the fresh sal ivary tissue is about  1% 0, one 
may deduce tha t  2/2g enteramine/100 g rat  are certainly 
effective. 

(2) The reduction of diuresis is accompanied by a 
sure, though less marked reduction of thiosulphate ex- 
cretion and by a similar reduction of P A H  excretion. 

The decrease of thiosulphate excret ion demonstrates  
that enteramine antidiuresis must be considered, at 
least to the greater part,  as a consequence of adiminished 
glomerular filtration, which in its turn  is clearly caused 
by a drop in intraglomerular  hydrosta t ic  pressure. 

(3) At our dosage, the sal ivary ex t rac t  is quite inef- 
fective on the systemic blood pressure of the rat. Tile 
fall of intraglomerular  pressure and the slowing of blood 
flow through the in ter tubular  capillary network, as 
indicated, by the lowering of P A H  excretion, can there- 
fore only be explained by a constrict ion of the a]/erent 
vascular bed of the glomerulus. 

Researches now in progress aim to ascertain with 
greater accuracy the point  of a t tack  of enteramine and 
the modifications in intrarenal  circulation caused by 
the substance. At  present it is enough to have gained 
confirmation tha t  small doses of salivary material  act 
on rats by a mechanism exact ly  similar to that  observed 
~n dogs after administrat ion of massive doses. 

It  must be pointed out  tha t  salivary extracts  of 
Os~,opt:s vulgaris by no means represent the most suitable 

mater ial  for s tudying the antidiuret ic action of enter- 
amine. 

Indeed they contain, besides enteramine,  also tyr-  
amine and octopamine (= l-norsynephrine), both pos- 
sessing a marked diuretic ac t iv i ty  due to their  systemic 
hypertensive action and their constricting action on the 
e/]erent vascular section of the glomerulus. 

Results achieved in the present invest igation have 
been conclusively confirmed using extracts  of Disco- 
glossus pictzts skin, which is just  as rich in enteramine as 
sal ivary extracts  of Octoplts vulgaris but free of disturb- 
ing substances, as well as using pure enteramine and 
synthet ic  enteramine-l ike products.  

V. t~RSPAblER and A. OTTOLENGIiI 

Pharmacological  Inst i tute ,  Univers i ty  of Bari, Sep- 
tember  3, 1951. 

Zusammen/assztng 

Die kleinste Dosis der Speicheldr/ isenextrakte yon 
Octopus vulgaris, die bei der Ra t te  noch sicher diurese- 
hemmend wirkt, entspricht  2 mg frischem Gewebe pro 
100 g Tier. 

Die antidiuretische Wirkung ist einer Drosselung des 
afferenten GefXf3systems des Glomerulus zuzuschreiben, 
mit  nachfolgender Verminderung des hydrostat ischen 
intraglomerularen Druckes und der Durchstr6mung des 
in ter tubularen Kapillarnetzes. 

N o u v e a u x  l i v r e s  - B u c h b e s p r e c h u n g e n  - R e c e n s i o n i  - R e v i e w s  

Grating Spectrum of Iron 
By A. GATTERER 

(Specola Vaticana, Citt£ del Vaticano 1951) ($25.-) 

Der Leiter des spektrochemischen Laboratoritmxs der 
Vatikansternwarte hat  mi t  der Neuherausgabe dieses 
Atlasses des Eisenspektrums die vat ikanischen Pracht-  
werke, welche die optischen Spektren zur Darstel lung 
bringen, um eines vermehrt ,  das, indem es das Standard- 
spektrum enth~tlt, yon ganz besonderem Nutzen ist. Auf 
45 Originalphotoabztigen yon 23 × 30 cm Gr6Be ist das 
Eisenspektrum mit  der konstanten Dispersion von 
0,7 A/mm nach Aufnahmen mi t  einem 21-foot-Gitter- 
spektrographen yon Jarel l-Ash Co. dargestellt,  und 
zwar das Bogenspektrum im Bereich 22 8900-2150 und 
das Funkenspektrum zwischen 22 5300-2150, ferner im 
Gebiet 22 8900-5300 das Spekt rum des Zirkonbogens, 
dessen zahlreiche Linien und ZrO-Banden in glficklicher 
\Veise die Liicken des Eisenspektrums iiberbriicken. ])ie 
Wahl yon Zirkon wird mi t  dem astrophysikalischen 
Interesse dJeses Elementes  begrfindet. Auf zwei Tafeln 
ist mit der Dispersion von 2 A l m m  das Neonspektrum 
zusammen mi t  den Eisenlinien im t3ereich ~2 8900-5900 
wiedergegeben. 

S~imtliche Linien sind auf das sorgf/~ltigste mit  6- bis 
7-zifffigen Wellenl~ngenangaben, kritisch naeh den 
besten Quellen gesichtet, angeschrieben. ])as Werk ist 
aufs beste geeignet, den Spektroskopikern,  welche mit  
den modernen Spektrographen arbeiten, die rasche 
Identifizierung yon Spektrall inien ohne miihsame Aus- 

messung zu erm6glichen, und cs ist sicherlich dank der 
beispiellosen Sorgfalt, mit  der es hergestell t  ist, schlecht- 
hin uniibertreffbar.  E. MIESCltER 

Einfiihrung in die chemische T h e r m o d y n a m i k  

Von GUSTAV KORTOM 

303 Seiten mit  85 Abbildungen 
(Vandenhoeck & Ruprecht ,  Gtit t ingen 1949) 

(Kart.  DM 17.80, geb. DM 20.-, Leinen DM 22.-) 

])as neue Werk  des bekannten Autors zeigt zu- 
n~tchst den ~klassischen, Aufbau eines Thermodynamik-  
Buches; in sieben Kapi te ln  werden behandel t :  ])efini- 
t ionen und Grundbegriffe, die thermische Zustands- 
gleichung, der 1. Hauptsatz ,  der 2. Hauptsa tz ,  das 
thermische Gleichgewicht, der Nernstsche W/irmesatz,  
die Thermodynamik  der Phasengrenzfl/ichen. 

Bemerkenswert  und sehr erfreulich ist die Art  der 
])arstellung im einzelnen; sehr konsequent  wird der 
Lei tgedanke durchgefiihrt ,  n/~mlich den Leser mit  der 
begrifflichen und mathemat i schen  Technik der thermo-  
dynamischen Behandlung chemiscker Probleme ver-  
t rau t  zu machen. Erre icht  wird diese Geschlossenheit 
durch Verzicht auf alles t3eiwerk; mi t  Rech t  wird ein 
tiberm~3iges Eingehen auf Grundlagenfragen, werden 
mathemat ische  Weiterungen,  ebenso gr6Bere Abschwei- 
fungen in das Gebiet der molekularen Deutung  vermie- 
den. Nach Durcharbei ten des Werkes sollte der Leser, 
insbesondere der Studierende der Chemie, imstande 

Exper. 3 


