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Tab. IlI.  Influence of pretreatment with ehlorpromazine on pento- 
barbital narcose in adrenalectomized * or immature ~ rats. 

Treatment 

I Controls 
Adrenalectomized rats  
Adrenalectomized ra ts  

+ Chlorpromazine 
II  Immature  ra ts  
Immature  ra ts  + 

Chlorpromazine 

No. of 
ani- 
mals 

16 
14 

12 
14 

14 

Sleeping- 
time 

(rain) 4- S.E. 

18 4- 3-9 - - -  
35 ::1:5-0 • - -  

11 4- 3.2 
41 4- 2-9 - - -  

26 ~ 2.9 

% 
vari- p 
ation 

m 

d 

0.01 > 
- 6 8  p>0.001 

- 3 7  p < 0.001 

Female rats weighing 180 g, adrenalectomized 7 days be- 
fore nareose and treated daily with 1 mg/kg cortisone 
acetate (s. c.). All rats were kept at 25°C room temper- 
atyare and received 1% NaC1 solution, as drinking water. 
Chlorpromazine was injected at the dose of 15 mg[kg and 
pentobarbital at the dose of ~0 mg]kg i. p. 

u Female immature rats (30 days old, average body weight 
100 g) are used. The treatment dose of ehlorpromazine was 
10 mglkg (i. p.) pentobarbital (2"2 mg]kg) was injected i. p. 

I t  is wel l  k n o w n  t h a t  t h e  b a r b i t u r a t e  b r e a k d o w n  is 
m o d i f i e d  b y  t h e  co r t i ca l  2 a n d  sex  3 h o r m o n e s .  F o r  t h i s  
r e a s o n  we s t u d i e d  t h e  l a t e  e f f e c t  of c h l o r p r o m a z i n e  in  
a d r e n a i e c t o m i z e d  a n d  i m m a t u r e  r a t s .  O u r  r e s u l t s  a r e  
r e p o r t e d  i n  T a b l e  I I I .  

F r o m  o u r  d a t a  i t  is poss ib le  to  c o n c l u d e  t h a t  ch lor -  
p r o m a z i n e  p r e t r e a t m e n t  is ab le  to  r e d u c e  p e n t o b a r b i t a l  
s l e e p i n g - t i m e  a f t e r  48 h a lso in  t h e  a d r e n a l e c t o m i z e d  
a n d  i m m a t u r e  r a t s .  

A poss ib le  dec rease  of b a r b i t u r a t e  levels  in  b r a i n ,  
w h e n  t h e  s l e e p i n g - t i m e  was  r educed ,  was  also i n v e s t i -  
g a t e d .  I n  e x p e r i m e n t s  i n j e c t i n g  15 m g / k g  of  ch tor -  60 
p r o m a z i n e ,  a n d  48 h l a t e r ,  25 m g ] k g  of p e n t o b a r b i t a t ,  
i t  was  o b s e r v e d  t h a t  t h e  b a r b i t u r a t e  c o n c e n t r a t i o n  in  40 
b r a i n  of a n i m a l s  k i l l ed  1 h a f t e r  t h e  a d m i n i s t r a t i o n ,  was  
o n l y  6 0 %  i n  c o m p a r i s o n  w i t h  t h a t  of t h e  cont ro ls* .  "~ 20 

O u r  r e su l t s  c a n  b e  e x p l a i n e d  w i t h  a d e c r e a s e d  p e n e -  -~ 
t r a t i o n  of b a r b i t u r a t e s  i n t o  t h e  b r a i n  or  w i t h  a n  en-  .~_ 
h a n c e d  b r e a k d o w n .  T h e  s e c o n d  e f fec t  is m o r e  p r o b a b l e .  .~ 
R e c e n t l y ,  RI~MMI~R 5 o b s e r v e d  a n  i n c r e a s e  o f h e x o b a r -  
b i t a l  o x i d a t i o n  b y  t h e  l i v e r  m i e r o s o m e  e n z y m e s  in  r a t s  ~= 
p r e t r e a t e d  w i t h  b a r b i t u r a t e s .  O n  t h e  o t h e r  h a n d ,  in  ~_ ~0 
v e r y  r e c e n t  e x p e r i m e n t s ,  we were  ab le  to  o b s e r v e  t h a t  
c h l o r p r o m a z i n e  p r e t r e a t m e n t  c a n  dec rea se  t h e  t o x i c i t y  40 
of s t r y c h n i n e  a n d  p i c r o t o x i n  a n d  t h e  p h a r m a c o l o g i c a l  
ef fects  of m e p r o b a m a t e  a n d  m y a n e s i n  ~. 20 

R.  KATO 7 

Isti tuto di Farmalogia della Universit~ di M ilano ( I t a l y ) ,  
December 20, 1959. 

T h e  I n h i b i t i o n  of  the  A n t i d o t a l  A c t i v i t y  
of  V i t a m i n  K 1 a g a i n s t  C o u m a r i n  A n t i c o a g u l a n t  

D r u g s  b y  i t s  C h l o r o  A n a l o g u e  1 

T h e  r e p l a c e m e n t  of a m e t h y l  g roup  b y  a ch lo r ine  a t o m  
in  a b io logica l ly  a c t i v e  c o m p o u n d  m a y  r e su l t  i n  a n  ana -  
logue w i t h  i n h i b i t o r y  ac t i v i t y .  T h e  a p p l i c a t i o n  of t h i s  
p r inc ip le  h a s  led to  t h e  s y n t h e s i s  of ch lo r ine  ana logues  of 
r i b o f l av i n e  w h i c h  are  c o m p e t i t i v e  i n h i b i t o r s  2,3. Since 
v i t a m i n  K~, 2 - m e t h y l - 3 - p h y t y l - 1  : 3 - n a p h t h o q u i n o n e ,  con-  
t a i n s  a m e t h y l  g roup ,  i t s  ch loro  ana logue ,  2-chloro-3-  
p h y t y l - l : 4 - n a p h t h o q u i n o n e ,  h a s  been  s y n t h e s i z e d  a n d  
t e s t e d  for  i t s  ab i l i t y  to  i n h i b i t  t h e  a n t i d o t a l  a c t i v i t y  of 
v i t a m i n  K 1 a g a i n s t  c o u m a r i n  a n t i c o a g u l a n t  drugs .  

R a b b i t s  we igh ing  f r o m  2.5 to  3.5 kg  were  fed "Warfar in  
[3 - (¢¢-phenyl - f l -ace ty le thy l ) -4 -hydroxycoumar in l  us ing  a 
dose of 15 m g ] k g  of b o d y  w e i g h t ] d a y  for  t w o  days .  T h i s  
inc reased  t h e  p r o t h r o m b i n  t i m e  t o  a p p r o x i m a t e l y  70 see 
c o m p a r e d  to  a v a l u e  of 15 to  17 sec before  t r e a t m e n t .  I n  
such  an imal s ,  t h e  i n t r a v e n o u s  a d m i n i s t r a t i o n  of 1 m g / k g  
of b o d y  w e i g h t  of v i t a m i n  K~ r e su l t ed  in  a s ign i f i can t  re-  
d u c t i o n  of t h e  p r o t h r o m b i n  t i m e  w i t h i n  40 t o  60 m i n  
(Fig. at .  W h e n  t h e  ch loro  a n a l o g u e  was  a d m i n i s t e r e d  in-  
t r a v e n o u s l y  60 m i n  before,  1-24 m g  a n d  0-62 m g / k g  com-  
p l e t e l y  b locked  (Fig. b a n d  c), whe reas  0.31 m g / k g  signifi-  
c a n t l y  r e d u c e d  t h e  a n t i d o t a l  e f fec t  of v i t a m i n  K~ (Fig. d). 

T h e  prec ise  s i te  or  m o d e  of a c t i o n  of  v i t a m i n  K is n o t  
known .  QUICK 4 a n d  ALMQUIST ~ h a v e  sugges ted  t h a t  cer-  
t a i n  p l a s m a  c lo t t i ng  fac to r s  ( p r o t h r o m b i n ,  f ac to r s  V I I ,  
I X ,  X)  are  s y n t h e s i z e d  b y  a n  e n z y m e  s y s t e m  of w h i c h  t h e  
v i t a m i n  is a coenzyme .  Because  al l  c o m p o u n d s  with_ V i t a -  
m i n  K a c t i v i t y  are  p a r a - q u i n o n e s ,  t lmy  m a y  f u n c t i o n  as 
c o m p o n e n t s  of a n  e l ec t ron  t r a n s p o r t  s y s t em,  C o u m a r i n  
a n t i c o a g u l a u t  d r u g s  m u s t  in t e r fe re  w i t h  t h i s  s y s t e m  b y  de-  
p l e t i n g  i t  of t h e  coenzyme ,  as  t h e i r  ef fec t  is r eve r sed  r ead i l y  

~ , ~ I . 0  mg Vitamin K~/k 9 "\ O, BZ m~ Z- CI-3- Pl~ytyl- I:~- N, IL/Icg 
/ tom3_.v! gnK,/kO 

a b 

~ " 7 " ' - - -  -~-----..~ 0.31 mg t-  c(-3- Phytyl-l:4-NLl./Kg 
l.Omg Vitamin K~/Hg :~"~~.0 mg Vitamin ~ll<g 

12.L, mg Z- GI-3- Pilyiyl-1:4-N.O./kg ~ \ ~ _ ,  .......... 

4b D '8o i o 1,omin 
c d 

a) Vitamin K I alone, b)c)d) 1.24 mg, 0.62, 0.31 mg respectively o 
2-Chloro-8-PhythI-1:4-Naphthoquinone 60 min before the adminis- 

tration of Vitamin K x. 

Riassunto 

L ' a u t o r e  o s se rva  che  u n  t r a t t a m e n t o  f a t t o  48 h p r i m a  
con  c l o r o p r o m a s i n a  i n d u c e  ne t  r a t t i  u n a  d i m i n u z i o n e  
ne l  t e m p o  di  s o n n o  d a  p e n t o b a r b i t a l  e d a  e s o b a r b i t a l ,  che  
si  a c c o m p a g n a  a u n a  d i m i n u z i o n e  de l la  e o n c e n t r a z i o n e  
ence fa l i ca  dei  b a r b i t u r i c i .  I1 f e n o m e n o  n o n  si a v v e r a  p e r  
il s o n n o  d a  , D o r i d e n , ,  n~ d a  ( ,Viadri l , ,  n~ d a  alcool .  

x This work was supported by a grant ~rom the National Research 
Council of Canada. 
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by  v i t amin  K. The 2-methyl group also is essential for 
v i tamin  K-like activity and perhaps serves to anchor the 
v i tamin  K molecule to the apoenzyme ~. While the methyl  
group and the chlorine atom have similar shapes, they 
differ in their polar resonance and inductive effects. The 
replacement of the 2-methyl group by a chlorine atom 
can result in an analogue which is sufficiently similar to 
occupy the free receptor sites on the surface of the apoen- 
zyme in the coumarin anticoagulant  treated animal bu t  
which is unable to elicit the biological effects of v i tamin K. 

j .  LOVCENTttAL, J. A. MACFARLANE, 
and K. M. McDONALD 

Department o/Physiology and Pharmacology, University 
o/ Saskatchewan, Saskatoon (Canada), January 4, I960. 

3~S uptake in the exorbital laerymal glands of g-days old rats under 
different hormonal treatment. 

No. ] Treatment 
animals 

8 ! 

5 
5 i 
6 i 

4 
4 

Controls 
Testosterone 
TTH (Organon) 
Thyroxine (Roche) 
Cortisone 
Insulin 
Glucagon (Lilly) 

Daily dose 

0,1 mg 
0-2 mg 
0.01 mg 
0.1 mg 
0.1 I.U. 
o-1 mg 

Net counts/ 
minlmg 

33 
36 
43 a 
37 
17 a 
30 
20 ~, 

a Differs significantly from control group. 

Zusamrnen/assung 

Die Wirkung yon Vitamin K I auf mit Coumarin behan- 
delte Kaninchen wird durch 2-Chloro-3-Phytyl-l:4- 
Naphthochinon gehemmt. 

Uptake  of ~ S  L a b e l l e d  S u l f a t e  

i n  t h e  E x o r b i t a l  L a c r y m a l  G l a n d s  of A d u l t  a n d  
N e w b o r n  R a t s  u n d e r  D i f f e r e n t  H o r m o n a l  

T r e a t m e n t  

Previous experiments have shown that  testosterone 
t rea tment  in normal and castrated male rats results in 
morphological changes of the exorbitat lacrymal glands 
(Loewenthal glands), i. e. appearance of a tubular  struc- 
ture with mucous secretion and increase of the nuclear 
volumes' (CAVALL:ERO and MORERA1). An additional re- 
search has been now undertaken in order to show whether 
or not  testosterone, in comparison with other hormones, 
is capable of affecting the uptake of ~5S labelled sulfate 
by the glands both in adult  and newborn rats. 

I n  a first experimental series, adult  male castrated rats 
were used. Four  animals without  hormonal t rea tment  and 
four treated with testosterone propionate (1 mg daily sub- 
cutaneously for 10 days) were injected intraperitoneally 
with ~5S labelled Na¢SO 4, a t  a dosage of 0-3 tzC/g body 
weight. 18 h after the injection they were sacrificed, their 
exorbital lacrymal glands were carefully dissected, weigh- 
ed, and dissolved in 0-5 cm a of conc. hydrochloric acid. 
The solution was then dried with infrared rays and the 
radioactivity of the dry material evaluated with a Geiger 
counter (mica-end-window weighing 2.6 mg/cm2). The ra- 
dioactivity was expressed as counts/min/mg wet weight. 

From this first experiment, i t  was found tha t  the ~sS- 
uptake was higher for testosterone-treated glands; the 
mean eount/min]mg was 11 for the control glands, where- 
as 27 impulses were counted With the testosterone-treated 
glands, the difference being highly significant. 

In  a second experimental set, two-days old rats were 
used, par t ly  untreated and par t ly  treated with various hor- 
mones, as reported in the Table. Hormonal  t rea tment  
lasted three days; thereafter radiosulphate, 1 ~C/g of body 
weight, was injected. Other procedures were identical to 
those of the first series. The data  were analyzed statisti- 
cally by  the analysis of variance technique. Statistical 
significances were assessed at  1% level. 

From this Table, it  appears tha t  in newborn rats no 
change occurs in the 3~S uptake by the glands after testo- 
sterone, thyroxin,  and insulin t rea tment ;  on the other 
hand, there is an increase following thyrotropin and a 
decrease after both cortisone and glucagon treatment.  
Our results with thyrotropin are similar to those obtained 
by WEGELIUS et al. ~ on other lacrymal glands (ventral and 
Harderian glands) of the guinea pig, where hormonal 
t rea tment  actually increased 35S uptake. 

Histological studies on adult  Loewenthal glands have 
shown tha t  testoterone t rea tment  results in important  
morphological changes; L e. appearance of a tubular  struc- 
ture with collection of mucous material in the lumina, as- 
sociated with increased 8sS uptake. On the other hand,  
histological examination of the Loewenthal gland in new- 
born rats showed evidence of a conspicuous structural im- 
matur i ty ;  in addition, the t rea tment  with testosterone did 
not  elicit the structural  modifications seen in the adult,  
nor cause any change in the uptake of ~sS. 

We can thus conclude tha t  Loewenthal glands of the 
newborn animal are not  sensitive to testosterone action, 
while being quite responsive to the action of TTH, or, 
more precisely, to the ophthalmotropic act ivi ty of the 
complex thyrotropic hormone, behaving like the other 
lacrymal glands. Moreover, there seems to be a close re- 
lationship between mucous changes of the glands and 
increased a~ S uptake. 

C. CAVALLERO, G. CHIAPPINO, F. MILANI, 
and E. CASELLA 

Department o] Pathological A natomy, University o/ Pavia, 
Radioisotope Unit, Hospital o/Busto Arsizio and Institute 
/or Stomatology, Milano (Italy), January 23, 7960. 

ZusammenJassung 

Die Verfasser weisen nach, dass die Testosteronbehand- 
lung in der Ausseren Orbitaldriise (Nebenohrspeicheldriise; 
Loewenthalsche Driise) der erwachsenen Rat te  die Auf- 
nahme yon 35S steigert. Gleichzeitig wird eine tubul~re 
VerAnderung der Drfise mit  schleimiger Sekretion beob- 
achtet. Diese Erscheinungen sind beim neugeborenen Tier 
nach Testosteron nicht  nachweisbar, hingegen wird hier 
durch Thyrotropin die 3BS-Aufnahme gesteigert. 

C. CAVALLERO and P. MORERA, Exper. 16, ~85 (1960). 
O. WEG~LX~S, S. NEUMAnt~, and R. BRUNISH, Aeta endocHnoL 

30, 53 (1959). 


