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Results. By the  th i rd  week of t r e a t m e n t  six of the  nine 
an imals  remain ing  were hyper t ens ive ,  wi th  blood pressures  
ranging  f rom 156 to  206 m m  Hg, one hav ing  died pr ior  to  
this.  By  the  27th day  two o the r s  had  died and  alt of the  
surv iv ing  m e t h y l  ce l lu lose- t rea ted  ra t s  were  hyper t ens ive ,  
wi th  pressures  rang ing  168-234 m m  Hg. None of the  
cont ro ls  became  hyper t ens ive .  In  the  last  week of t r ea t -  
m e n t  four of the  in jec ted  ra ts  died wi th  severe ascites,  
edema,  pleural  effusion, or a combina t i on  of these.  
A typica l  example  of severe edema  is shown in the  Figure.  
At  au topsy  the  hear t s  were no ted  to be enlarged and  
showed smal l  surface scars. The k idneys  were yellowish, 
usually m o d e r a t e l y  enlarged,  and  had  an i rregular  surface.  

H y p e r t e n s i v e  ra t s  had  marked  cardiac  h y p e r t r o p h y ,  
the i r  hea r t s  being s ignif icant ly  heavier  t h a n  cont ro ls  

Severe edema in a rat which had received methyl celhdose for 
32 days. Weight 212 g, blood pressure 210 mm Hg. The animal also 

had marked aseites. 

Principal findings in methytcellulose-treated and control rats 

Data Methyleelhflose- Controls 
treated 

Body weight g 

Blood pressure 
mm Hg 

Organ weights 

Initial 83 zl= 2 • 83 i 2 
Final 179 ]~ 11 183 2- 4 
Day 21 157 =~= 14 120 ~ 3 

27 197 zt= 12 121 zL '2 
32 200 ± 10 124:1- 2 

Adrenals mg 48.1:1:3.0 b 6'2.1 :[: 2.4 
Spleen mg 467 ± 74 b 602 -I- 24 
Heart nag 788 :J= 29 b 585 :j: 19 
Kidney g 2.00 =i- 0.12 b 1.88 ± 0.21 

Mean 4- S. E. of mean. 
b Based on 3 animals killed and 4 which died in the same week. 

( P  < 0.001), due  chief ly to th ickening  of the  left ven-  
t r icular  wall. The adrena l  g lands  and spleens were  no t  
enlarged,  being if a n y t h i n g  sl ight ly reduced  in size. The 
d a t a  on blood pressure  and  organ weights  are given in the  
Table.  Vascular  lesions of the  t y p e  associa ted  wi th  hyper -  
tension observed  in wtr ious organs,  and  ' foam cell '  t r ans -  
fo rmat ion  of g tomerular  endothe l ia l  e lements ,  were b o t h  
ev iden t  on microscopic  examina t ion .  They  are under  
cu r r en t  s t u d y  and  will be the  sub jec t  of a la ter  c o m m u n i -  
cat ion.  

Discussion. The physical  man i fe s t a t ions  of me t h y l  
cellulosis include edema,  ascites and  pleural  effusions and,  
as this  e x p e r i m e n t  shows,  ar ter ia l  hyper tens ion ,  cardiac  
en l a rgemen t  and  vascular  lesions. The c o n c o m i t a n t  mor-  
phologic t r an s fo rma t i o n  of the  glomeruli  into enlarged 
' foam cell '  laden s t ruc tu re s  makes  it seem likely t h a t  the  
card iovascular  effects  are the  sequelae of reduced in t ra-  
renal  c irculat ion.  In con t r ad i s t i nc t ion  to  o the r  m e t h o d s  of 
interfer ing with k idney  blood flow and  t h e r e b y  causing 
hype r t ens ion  (such as par t ia l  occlusion of the  renal  
ar ter ies  or the  i n v e s t m e n t  of k idneys  in a semi-r igid 
capsule) the  p re sen t  m e t h o d  appear s  to depend ,  a t  least  
init ially,  upon i m p a i r m e n t  of c i rcula t ion at  the  g lomerular  
level. 

The appea rance  ()f the  t r ans fo rmed  glomeruli  as pub-  
l ished by  o the r s  a,4 and observed  by  us, is s o m e w h a t  
remin iscen t  of t h a t  somet imes  seen in lipoid nephros is  5 
and cer ta in  o the r  forms of g lomerulonephros is ,  excep t ing  
t h a t  in m e t h y l  cellulose thesauros is  the  endothe l ia l  cells 
con ta in  the  macromolecu la r  po lysacchar ide  ins tead  of 
lipid. The occurrence  of hype r t ens ion  and  edema  bo th  in 
the  h u m a n  and expe r imen ta l  condi t ions  would sugges t  the  
po:ssibility t h a t  the  physiological  abe r ra t ions  in each are 
evoked by  a closely re la ted  if no t  ident ical  mechan i sm.  
This  would seem to be d e p e n d a n t  upon bo th  reduced  
in t raremt l  c i rculat ion and  d i rec t  i m p a i r m e n t  of g lomerular  
f i l t ra t ion.  Al though  in the  p resen t  s t u d y  the  an imals  were 
sensi t ized to hype r t ens ion  by u n i n e p h r e c t o m y  and  the  
impos i tkm of a h igh NaC1 intake,  recent  e x p e r i m e n t s  in 
this  l abora to ry  indicate  t h a t  ne i ther  is essent ia l  to the  
p roduc t ion  of expe r imen ta l  hyper t ens ion  by  this  means .  
F u r t h e r  s tudies  are in progress  to e lucidate  the  na tu re  of 
the  mechan i sm which leads to the  d e v e l o p m e n t  of hyper -  
tension.  

Rdsurnd. Des inject ions  sous-cutan~s d ' une  solut ion de 
m6thyl-cel lulose p r o v o q u e n t  dans  la ra te  une vraie 
hype r t cns ion  art6rielle malignc.  Les an i mau x  utilis6s 
cu ren t  f r6quemmen t  des ccd6mes ct  des asci tes  et  tou jours  
des ldsions art6riellcs dans  le cccur, les reins et  ailleurs. 

C. E. HALL and  O. HALL 

The Carter Physiology Laboratory, University o/ Texas 
Medical School, Galveston (Texas),  .4 ugusl 3, 1961. 

I s o l a t i o n  o f  5 - H y d r o x y t r y p t a m i n e  f r o m  t h e  S k i n  

o f  t h e  T o a d  Bufo arenarum H e n s e l  

B. arenarum Hensel  is the  wides t  spread  species of toad  
in Argen t ina  and  has  been in c o m m o n  use in this  coun t ry  
for physiological  and  pharmacolog ica l  work.  

F r o m  the  dr ied pa ra to id  secret ion,  usual ly  called venom,  
bufo ten ine  and  d e h y d r o b u f o t e n i n e l ;  adrena l ine  2, bufo-  
th ion ine  ~, and  f rom the  dr ied skins,  bufo th ion ine ,  bufo-  
t en ine  and  d e h y d r o b u f o t e n i n e  4~ were ob ta ined .  The 
secre t ion  also con ta ins  several  bufogenines ,  which have  
been  recen t ly  ident i f ied  s. We now record the  isolat ion of 
5 - h y d r o x y t r y p t a m i n e  f rom the  dr ied skins of B. arena- 

runt, a c o m p o u n d  which has been de t ec t ed  in several  
species of toad  ~. 
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E x t r a c t s  f rom dried skins (149 skins weighing  430 g) 
were f r ac t iona ted  as descr ibed  b y  DEULOFEU and  DU- 
PRAT 4b. Af te r  ex t r ac t i on  of t he  bufo ten ine ,  the  ba r i um 
ions were  p rec ip i t a t ed  as sulfate,  the  r emain ing  solut ion 
b r o u g h t  to  p H  6 and  c o n c e n t r a t e d  to  50 ml. This  con-  
c en t r a t e  on p a p e r  c h r o m a t o g r a p h y  ~, gave spots  corre-  
spond ing  to bu fotenine,  dehyd robu  fotenine  and  5 -hydroxy-  
t r y p t a m i n e .  I t  was  t h e n  s a tu r a t ed  wi th  a m m o n i u m  sulfa te  
and  e x t r a c t e d  w i t h  n -bu tano l .  The 5 - h y d r o x y t r y p t a m i n e  
in the  bu t ano l  phase  was  p rec ip i t a t ed  by  add i t ion  of 5- 
n i t roba rb i tu r i c  acid, and  crys ta l l ine  5 - h y d r o x y t r y p t a m i n e  
was  p r epa red  following t h e  usual  p rocedure  s . Mater ia l  
recrys ta l l ized  f rom ace tone -wa te r  h a d  m.p .  207-210 ° 
(Kofler),  undepres sed  when  mixed  wi th  an a u t h e n t i c  
sample ,  Rf  0.12 (n-butanol  s a t u r a t e d  w i t h  N hydroch lo r ic  
acid) and  0.43 (n-butanol  : acet ic  acid : wa te r ;  4:1 : 5). 

The presence  of 5 - h y d r o x y t r y p t a m i n e  was  also de t ec t ed  
by  p a p e r  c h r o m a t o g r a p h y  in a sample  of t he  dr ied  secre- 

t ion  of t he  pa ra to id  g lands  of t he  same species of toad,  
k ind ly  given to  us b y  Prof.  J. A. IZQUmRDO. 

Zusammen/assung. 5 - H y d r o x y t r y p t a m i n  wurde  aus der  
H a u t  der  in Argen t in ien  hi iuf igsten K r 6 t e n a r t  B. arena- 
rum Hense l  isoliert  und  in t rockenen  P a r a t o i d s e k r e t e n  
c h r o m a t o g r a p h i s c h  nachgewiesen.  

B. FRYDMAN and  V. DEULOFEU 

Laboratorios de Investigaci6n, E. R. Squibb & Sons Argen- 
tina S.A.,  Marttnez (Prov. Buenos Aires, Argentina), 
August 24, 1961. 
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T h e  U p t a k e  o f  P y r i t h i a m i n e  b y  C e r e b r a l  T i s s u e  

The only  in vitro effect  of p y r i t h i a m i n e  (PT) is t he  in- 
h ib i t ion  of t h i amine  (T) phospho ry l a t i on  ~-4 b y  th i amino-  
kinase,  which  is cons idered  to  exp la in  t he  a n t i v i t a m i n  
m e c h a n i s m  of P T  5. 

In  vivo a pa r t i cu la r  ac t ion  of PT  was  shown b y  DE CARO 
e t  al. in ra t s  e-s and  mice 9,1°. The  oral  or in t r ape r i tonea l  
a d m i n i s t r a t i o n  of the  an t i v i t amin ,  a t  doses r ang ing  f rom 
0.2 to  6 mg, alone or t oge the r  w i th  smal l  a m o u n t s  of T, as 
a single dose or r epea t ed  for 4-6  days,  a lways  caused an 
earl ier  and  deepe r  decrease of T ( total  and  cocarboxylase)  
c o n t e n t  in b ra in  t h a n  in o the r  organs .  

This  m u s t  be cons idered  a d i s t inc t ive  fea ture  of P T  
a th iaminos i s  as c o m p a r e d  wi th  nu t r i t iona l  a th iaminos is ,  
where  t h e  b ra in  is k n o w n  to  p rese rve  i ts  T c o n t e n t  for a 
longer  t ime  t h a n  o t h e r  organsn-13.  

As a consequence  of th is  ac t ion  of PT  on cerebra l  t issue,  
m o s t  an imals  show,  in 10-15 days,  t h e  typ ica l  neurological  
signs of beri-beri ,  which  are diff icul t  to  p roduce  in roden t s ,  

i! 6 

== 
Brain 

1 

, 9 , o 
1 3 1?, da~s 

o lrng PT 
controls 

r 
1Zdays 

from injection 
Fig. 1. Effect of a single intraperitoneal injection of 1 mg pyrithia- 
mine (PT) on the PT-content in various organs. Rats reared on a 
thiamine-deficient diet. Each point is the average of 7 determinations. 

even  in e x t r e m e  nu t r i t i ona l  T deficiency.  These  resul ts  
have  been  conf i rmed  by  KOEDAM in pigeons s and mice 1~. 
I t  is clear  t h a t  knowledge  of t he  P T  t issue levels a f te r  P T  
a d m i n i s t r a t i o n  could clar i fy i ts  a p p a r e n t  specif ic i ty  in 
lower ing t h e  t o t a l  T (esterified T) c o n t e n t  of t h e  bra in .  
In  fact ,  t he  hypo thes i s  can  be m a d e  t h a t  P T  accumula te s  
p re fe rab ly  in t he  cerebra l  t issue,  d isplacing T and  t h u s  
caus ing the  ear ly  onse t  of the  ber i -ber i  s y m p t o m s .  

The  specific microf luor imet r ic  m e t h o d  of RINDI and  
PERRI15' le for the  d e t e r m i n a t i o n  of P T  in presence  of T 
enab led  us to  ver i fy  th i s  hypo thes i s .  The e x p e r i m e n t a l  
condi t ions  chosen  were qu i te  s imilar  to  those  in which  w e  
found  the  ear l ies t  and  t h e  mos t  s t r ik ing  decrease  of t h e  
cerebra l  T c o n t e n t  s. A single dose of 1 mg  of P T  (Calif. 
Biochem.  Corp., Los Angeles),  d issolved in 0.2 ml  of saline, 
was  in jec ted  in t r ape r i tonea l ly  in male  albino ra t s  (body 
we igh t  80-90 g). The  animals ,  reared  on s t a n d a r d  T-de-  
f ic ient  d ie t  s , were sacrif iced a t  d i f fe ren t  t ime  in te rva l s  
a f t e r  in ject ion.  In  brain,  liver, muscle,  and  k idney  of 
t r e a t e d  and  cont ro l  (unt rea ted)  ra t s  t he  P T  c o n t e n t  was  
de t e rmined .  The resul ts  are summar i zed  in F igure  1. As 
is shown,  t he  P T  c o n t e n t  found  in all o rgans  excep t  b ra in  
24 h af ter  in ject ion,  was  a p p r o x i m a t e l y  t h a t  of T usual ly  
p resen t .  Successively,  t he  I°T c o n t e n t  decreased in liver, 
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