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Thyroid 5 h I lal uptake and paper chromatographic distribution during hypothermia in rats. M 4- S.E. 

Number Thyroid I TM uptake p. 100 of total thyroid 113t 
of rats p. 100 dose I -  MIT DIT T a + T 4 

Control 6 31.7 q- 2.05 2.4 =[= 0.65 48.4 =[= 1.8 38.6 -4- 1.09 10.3 =~: 1.23 

Hypothermia 18-~0°C 6 6.0 4- 2.14 4.1 ~: 1.37 58.5 4- 1.45 37.7 i 1.21 0 

Hypothermia 28-31~C 6 8.25 :j: 1.75 6.92 ~ 0.65 51.25 :ix 1.21 41.83 :~: 1.34 0 

I -  Inorganic iodine; MIT Monoiodotyrosine; DIT Diiodotyrosine; T a + T 4 Triiodothyronine + Thyroxine 
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t h e  b a c k g r o u n d  level  of c h r o m a t o g r a m s ,  w i th  a n  absence  
of a n y  c o r r e s p o n d i n g  p e a k  in ac t i v i t y .  These  f ind ings  
s u p p o r t  t he  h y p o t h e s i s  of a h y p o t h e r m i c  b lockade  of en-  
zyme  r eac t i ons  conce rned  in t he  las t  p h a s e s  of h o r m o n e  
syn thes i s ,  p r o b a b l y  t h e  coupl ing  of i o d i n a t e d  ty ros ines .  
The  absence  of i o d i n a t e d  t hy ron ine s ,  a n d  h i g h e r  va lues  of 
i o d i n a t e d  ty ros ines ,  c a n  he  e x p l a i n e d  as a r e su l t  of a more  
severe  a f fec t ion  of t h i s  s y s t e m  in  h y p o t h e r m i a  t h a n  o t h e r  
e n z y m e s  of t h y r o i d  ho~rmone syn thes i s% 

Zusammen/assung. Tiefe u n d  oberfl~ichliche H y p o -  
t h e r m i e  a n  R a t t e n  r e d u z i e r t  die R a d i o j o d f i x a t i o n  de r  
Schi lddrt ise .  M a r k i e r t e  J o d t y r o s i n e  w e r d e n  d e d e k t i e r t ,  
w £ h r e n d  J o d t y r o n i n e  fehlen.  

VERA DOLGOVA, N. SERAFIMOW, and G. SESTAKOV 

Institute o/ Physiopathology, Medical Faculty, Shop]e 
(Yugoslavia), July 20, 1962. 

6 Our thanks are due to Prof. I. S. TAD~ER for helpful discussion. 

Effects  of  G u a n e t h i d i n e  o n  S a l i v a r y  G l a n d s  

Like e x t i r p a t i o n  of t h e  super io r  ce rv ica l  gang l ion  x a 
' p h a r m a c o l o g i c a l  s y m p a t h e c t o m y '  b r o u g h t  a b o u t  b y  ad-  
m i n i s t r a t i o n  of d rugs  such  as b r e t y l i u m  a n d  g u a n e t h i d i n e  
can  give rise to  p a i n  in t h e  s a l i v a r y  g l and  regions  d u r i n g  
meals .  Th i s  seems to  be  a m u c h  more  c o m m o n  side-effect  
of b r e t y l i u m  t h a n  o f  g u a n e t h i d i n e .  E x p e r i m e n t s  on  an -  
a e s the t i z ed  ca t s  h a v e  d e m o n s t r a t e d  t h a t  b r e t y l i u m  abol-  
ishes v a s o c o n s t r i c t o r  a n d  s ec r e to ry  effects  of s y m p a t h e t i c  
s t i m u l a t i o n  in  s a l i v a r y  g lands ,  t h u s  i m i t a t i n g  s y m p a -  
t h e c t o m y .  I n  add i t ion ,  however ,  t h e  d r u g  h a s  a m u s c a r i n e -  
l ike effect  on  t h e  g lands ,  e v o k i n g  a f low of s a l i v a  in doses  
on ly  s l igh t ly  l a rge r  t h a n  t h o s e  r equ i r ed  to  p r oduce  ' s y m -  
p a t h e c t o m y  '~. 

I n  t h e  p r e sen t  e x p e r i m e n t s  t h e  ef fec t  of  g u a n e t h i d i n e  
was  i n v e s t i g a t e d  on  s u b m a x i l l a r y  a n d  p a r o t i d  g l ands  of 
ca t s  a n d  s u b m a x i l l a r y  g lands  of ra t s .  T h e  a n a e s t h e t i c  
used was chloratose,  a b o u t  80 m g / k g  g iven  i n t r a v e n o u s l y  
a f t e r  i n d u c t i o n  w i t h  e ther .  T h e  s a l i v a r y  duc t s  were  ex-  
posed  a n d  c a n n u l a t e d ,  Drugs  were g iven  i n t r a v e n o u s l y .  
Ar t i f ic ia l  v e n t i l a t i o n  was g iven  f rom a p u m p .  

I n  t h e  ca t s  t h e  sec re to ry  responses  of t h e  s u b m a x i l l a r y  
g l ands  to  s y m p a t h e t i c  s t i m u l a t i o n  were  abo l i shed  b y  
g u a n e t h i d i n e  in  doses  of 0.5-1 mg/kg ,  i,e, doses s imi la r  to  
those  r equ i r ed  w i t h  b r e t y l i u m .  W h e n  t he  dose of g u a n e t h i -  
d ine  was  s l igh t ly  inc reased  no  sec re t ion  of s a l i va  ensued ,  
as  was  t he  case w i t h  b r e t y l i u m .  V e r y  large  doses h a d  to  be  
g iven  to  o b t a i n  a sma l l  s ec re to ry  response  f r o m  n o r m a l  
p a r o t i d  (20 mg/kg)  or  s u b m a x i l l a r y  (40 mg/kg)  glands.  
Doses of t h i s  o rde r  were also found  to  abo l i sh  for  a s h o r t  
pe r iod  t h e  sec re to ry  effect  of c h o r d a  s t i m u l a t i o n  b u t  n o t  
t h a t  of ace ty l cho l ine  or  n o r a d r e n a l i n e  in s u b m a x i l l a r y  
g lands .  

T h e  s ec r e to ry  ef fec t  of b r e t y l i u m  is i nc reased  b y  pre-  
v ious  p a r a s y m p a t h e t i c  d e n e r v a t i o n  (paro t id )  or  de-  
c e n t r a l i z a t i o n  ( s u b m a x i l l a r y  gland)~.  T h i s  was  f o u n d  to  
be  t h e  case w i t h  g u a n e t h i d i n e  also, doses  of 2 -10  m g / k g  
p r o d u c i n g  sec re t ion  f r o m  p a r o t i d  a n d  s u b m a x i l l a r y  g lands .  

1 W. J. GARDNER and A. F. ABDULLAH, Amer. J. reed. Sci. 230, 65 
(1955). 

2 N. EMMELIN and J. ENGSTR6M, Lancet 1960, 263, 
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Such  g l ands  were used to  ana lyze  t he  secre tory  effect of 
g u a n e t h i d i n e  a n d  to  c o m p a r e  i t  w i t h  t h a t  of b re ty l ium.  
T h e  s ec r e t i on  caused  b y  g u a n e t h i d i n e  was no t  abol ished 
b y  p a r a s y m p a t h o l y t i c  a g e n t s  b u t  b y  d i h y d r o e r g o t a m i n e ;  
the  reverse  is t r u e  for b r e t y l i u m .  I t  is there fore  no t  a 
m u s c a r i n i c  effect,  as t h a t  of b r e t y l i u m ,  b u t  r a t h e r  a sym-  
p a t h o m i m e t i c  effect.  T h e  sec re to ry  response  to  guane th i -  
d ine  cou ld  be  o b t a i n e d  a f t e r  r e m o v a l  of the  adrenals  and  
acu t e  e x t i r p a t i o n  of t h e  super io r  cervical  ganglion.  W h e n  
t he  s y m p a t h e t i c  f ibres  h a d  degenera ted ,  however ,  as a 
consequence  of p r ev ious  excis ion of t he  s y m p a t h e t i c  
gangl ion ,  g u a n e t h i d i n e  h a d  no  sec re to ry  effect;  th i s  oper- 
a t i o n  a u g m e n t s  t h e  s ec r e to ry  effect  of b re ty l ium.  

E s s e n t i a l l y  t he  s a m e  resu l t s  were  o b t a i n e d  in rats .  
Secre t ion  could  be  o b t a i n e d  f rom n o r m a l  g lands  w i th  
s o m e w h a t  sma l l e r  doses  of g u a n e t h i d i n e  t h a n  in cats ,  
5-10 mg/kg .  P a r a s y m p a t h o l y t i c  agen t s  d id  no t  affect  the  
flow. I t  was  v e r y  m a r k e d l y  r educed  b u t  no t  comple te ly  
abo l i shed  b y  chron ic  s y m p a t h e t i c  gang l i onec t om y  or in- 
j ec ted  d i h y d r o e r g o t a m i n e  ; i t  m a y  be added  t h a t  d ihydro-  
e r g o t a m i n e  could  n o t  who l ly  abo l i sh  t he  secre tory  effect of 
in j ec ted  n o r a d r e n a l i n e  in ra ts .  

I t  h a s  t h u s  b e e n  f o u n d  t h a t  g u a n e t h i d i n e  is a b o u t  as 
p o t e n t  as  b r e t y t i u m  in  p r o d u c i n g  a ' s y m p a t h e c t o m y '  in 
s a l i va ry  g lands .  T h e  s ec r e to ry  effect  of t he  d rug  is, how- 
ever,  m u c h  sma l l e r  t h a n  t h a t  of b r e ty l i um.  Th i s  f inding 
m i g h t  e x p l a i n  t he  fac t  t h a t  p a i n  in  the  regions of the  

sa l iva ry  g lands  dur ing  meals  seems to  bc  less c o m m o n  
when  guane th id ine  is used ,as a t h e r a p e u t i c  agent .  T h e  
secre tory  effects of guane th id ine  and  b r c t y l i u m  on  s a l i va ry  
g lands  have  en t i re ly  di f ferent  mechan i sms ,  W h e r e a s  bre -  
t y l i u m  exer ts  a muscar in ic  ac t ion  on  the  g land  cells, t h e  
effect of guane th id ine  is d e p e n d e n t  on  the  in t eg r i ty  of t he  
postgangl ionic  s y m p a t h e t i c  fibres. The  obse rva t ions  m a d e  
are compat ib le  wi th  the  p resen t  view t h a t  g u a n c t h i d i n e  
m a y  l iberate  catechol  amines  from the  s y m p a t h e t i c  fibres. 

Zusammen/assung. G u a n e t h i d i n  h e b t  den  sekre to r i schen  
Ef fek t  der  Sympa th i cus s t imu l i e rung  yon  Speicheldr i i sen 
genau so wirksam auf  wie Bre ty l ium.  Ebenso  wie Bre ty -  
t y l i um k a n n  G u a n e t h i d i n  eine Speichelsekre t ion  he rvor -  
rufen,  abe r  nur ,  wenn  es in grosser Menge gegeben wird.  
W/ ihrend  Bre ty l ium dabe i  e inen  Muskar inef fek t  ha t ,  
sehein t  G u a n e t h i d i n  d u t c h  Fre ise tzen  yon  Ca t echo l aminen  
an  den sympa t i schen  Nervenenden  zu wirken,  

N, EMMELIN and  B. C. R. STR6MBLAD t 

Institute o/Physiology, University o! Lund (Sweden), 
November 26, 1962. 

* Present address: Royal Swedish Air Force, F.C,, Mahnsl~tt 
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T h e  E f f e c t  o f  A l k y l a t i n g  A g e n t s  o n  t h e  E x c r e t i o n  

of T a u r i n e  in  the  U r i n e  of  Rat s  

Fol lowing  u p o n  i r r ad i a t i on ,  increased  a m o u n t s  of t au-  
r ine  are  exc re t ed  in the  u r ine  b y  h u m a n  be ings  x and  ra t s  ~. 
I t  wou ld  be  of  i n t e r e s t  to  k n o w  w h e t h e r  r ad iomimet i c  
c o m p o u n d s  h a v e  a s imi la r  effect,  a n d  KosTos  a n d  Ko-  
CZlS 8 d id  in  f ac t  r e p o r t  t h a t  colchic in  caused  a n  increase of 
t au r i ne  exc re t i on  in  ra t s .  Since i t  is ques t ionab le  w h e t h e r  
colchicine shou ld  b e  classif ied as a r ad iomime t i c  agen t  *, 
we h a v e  i n v e s t i g a t e d  t h e  effect  of a lky l a t i ng  agents  
(which a re  we l l -known  r a d i o m i m e t i c  compounds )  on the  
t a u r i n e  e x c r e t i o n  in ra ts .  T h e  c o m p o u n d s  s tudied,  
d i ( c h t o r o e t h y l ) - m e t h y l a m i n e  (HN~), t r i ( e thy lene imino) -  
p h o s p h i n e  sulf ide  ( T h i o - T E P A )  a n d  1 ,4 -d i (methane-  

Effect of alkylating agents arid X-rays on taurine excretion: Groups 
of 5 (4 in ease of Myleran) male rats of 250-300 g body weight were 
fed a synthetic diet s and received the compounds stndied by i.p. 
injection. Urine was collected at 24 h intervals and its taurine content 

determined e. Values shown are means -4- standard error 

Treatment Taurine excretion (ptmoles/24 h) 
before after treatment 
treatment Day 1 Day 2 Day 3 

HNz 33.5 + 3.6 53.1 zlz 17.8 80.8 i 10.8b 71.8 ~ 18,3 
(1.0 mglkg) 

Thio-TEPA 52.7 zlz 6.5 66.5 :~: 10.5 84.3 ztz 12.4 9~.7 :t: 7.4 b 
(6.0 mg/kg) 

Myleran 33.6-4-5.5 44.6::12 8.3 57.1-t- 8.2 57.4:t= 7,1 a 
(30 mg/kg) 

X-rays 49.8 ~ 9,3 83.8 :~: 16.6 108.9 ~ 17.0 • 86,1 :]z 21,4 
{500 r) 

s Significantly different from control value at the 5% level. 
Significantly different from control value at the 1% level. 

su l fony loxy)bu thane  (Myleran}, r epresen t  th ree  d i f fe ren t  
types  of a lky la t ing  agents  and  t h e y  all  gave  rise to  a n  in- 
creased t au r ine  excret ion.  The  increases o b t a i n e d  a f t e r  
H N  2 and  T h i o - T E P A  were of the  same  m a g n i t u d e  as those  
observed a f te r  500 r X- rays  (Table) whereas  Myleran  
produced a smaller  effect. The  a lky la t ing  c o m p o u n d s  
were also used a t  dose levels hal f  of those  repor ted  in the  
Table,  bu t  only small  increases of t au r ine  excre t ion  were 
obta ined,  which were not  s igni f icant ly  d i f ferent  f rom the 
control  values. The present  resul ts  thus  d e m o n s t r a t e  t h a t  
r ad iomimet ic  agents  m a y  provoke  me tabo l i c  d i s tu rbances  
of the  same type  as those  caused b y  ionizing rad ia t ion .  

Zusammen/assung, Die a lky l ie renden  V e r b i n d u n g e n  
H N  v T h i o - T E P A  und  Myleran  bewi rk t en  eine v e r m e h r t e  
Taur inaussche idung  in de r  Ra t t e .  
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