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The  a p p r o x i m a t e  c o n t e n t  in imidazoa lky lamines  of the  
d ry  skin ob ta ined  f rom 5 spec imens  of Leptodactylus penta- 
dactylus labyrinthicus cap tu r ed  in Misiones in S e p t e m b e r  

R-CH~ CH-COOH + CH~_ CHa NH 
R_CH2~CH_COOH -~" /1 ! /  

NH 2 I R'N 
NHCH a I 

R"CH 
Histidine N'-Methylhistidine "~ N 

CO2 

R-CH2-Ctt2-NH 2 

Histanfine 

~ + CH 3 

R-CH2-CH2-NHCH a 

N'-Methylhistamine 

t 

i + CH a 

R-CHzCH2-N(CH3) ~ 

N', N'-Dimethylhistamine 

?-CO~I 

R I I  
NH N 

CH2 

Spinacine 
R ' =  tI 
R u = COOtI 

I 
I ?-OC2 ,, 

V 

Spinaceamine 
R ' = H  
R" H 

+ Ctt3~ 

6-Methyl- 
spinaeeamine 

R' = CH s 
R" = H 

1961 was as follows (in ~g of free bases  per  g d ry  tissue) : 
h i s t amine  360-400, N ' - m e t h y l h i s t a m i n e  250 300, N ' , N ' -  
d i m e t h y l h i s t a m i n e  100-120, sp inaceamine  60-70, 6- 
m e t h y l s p i n a c e a m i n e  200-220. 

The possible b iochemical  corre la t ions  a m o n g  the  dif- 
ferent  imidazo lea lky lamines  of the  Leptodactylus skin are 
i l lus t ra ted below. 

Detai ls  on m e t h o d s  and  d a t a  ob ta ined  in o the r  Lepto- 
dactylus pentadactylus species as well as in o the r  amph i -  
bians will be p r e sen t ed  in the  paper  in extenso, t oge the r  
wi th  a full d iscussion of results.  

Riassunto. E s t r a t t i  di pelle di Leptodactylus pentadac- 
tylus labyrinthicus con tengono  elevat i  quan t i t a t i v i  di 
imidazolalchi lamine,  fra cui due  der iva t i  imidazo-c- 
piridinici f inora ignoti  in n a t u r a :  la sp inaceamina  e la 6- 
met i l sp inaceamina .  
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T h e  S o d i u m  a n d  G l u c o s e  T r a n s p o r t s  b y  in  v i t ro  
I n t e s t i n a l  P r e p a r a t i o n s  ~ 

The  expe r imen ta l  d a t a  r epor ted  here have  been  ob- 
t a ined  on isolated eve r t ed  sacs of smal l  in tes t ine  of albino 
ra t  p repa red  according to WILSON and  WISEMAN 2. AS 
incuba t ing  mucosal  fluid, the  I{REBS--HENSELEIT a solu- 
t ion or a modif ied  one (see Tables) was  used. The in tes t ina l  
sacs were i ncuba ted  for 1 h and  30 rain a t  38°C or a t  
28°C; a low t e m p e r a t u r e  seems to  improve  the  eff iciency 
of the  p repara t ion .  The vo lume of t he  serosal fluid a t  the  
end of the  incuba t ion  per iod was de t e rmined  by weighing.  
The fresh weigh t  of the  emp t i ed  in tes t ina l  sac was also 
d e t e r m i n e d  a t  t he  end of t he  expe r imen t .  

The glucose concen t r a t ions  in the  mucosa l  and  serosal  
fluids were de t e rmined  a t  the  end  of the  expe r imen t  ac- 
cording to  the  m e t h o d  of KING4; f rom these  concen t ra -  
t ions, t he  glucose which  d i sappears  in the  mucosal  fluid, 
and  the  glucose which  appear s  in t he  serosal  fluid, were 
calculated.  The sod ium concen t r a t ion  in the  serosal  fluid 
was d e t e r m i n e d  a t  t he  end of the  e x p e r i m e n t  by  means  of 
an 'Op t i ca  CF 4' f lame s p e c t r o p h o t o m e t e r  (2 -- 589 m~);  
f rom this  concen t ra t ion  the  sod ium gain of the  serosal  
m e d i u m  (net sod ium t ransfer)  was calculated.  The lactic 
acid concen t r a t ions  in the  mucosal  and  serosal fluids were 
de t e rmined  a t  t he  end of t he  e x p e r i m e n t  according  to  the 
m e t h o d  of BARKER and  SUMMERSON ~i; f rom these  concen-  
t r a t ions  the  whole  p roduc t ion  of lactic acid was calcu- 
lated.  The glucose and  lactic acid de t e rmina t i ons  allow us 
to  def ine the  following glucose quan t i t i e s :  glucose ab-  
sorpt ion  = glucose d i sappea r ing  in the  mucosa l  fluid; 
glucose t r ans fe r  = glucose appea r ing  in the  serosal  fluid; 
glucose ut i l izat ion = glucose absorp t ion  minus  glucose 
t rans fe r ;  unrecovered  glucose absorbed  glucose minus  
t rans fe r red  glucose minus  glucose appea r ing  as lactic acid. 

In  a previous  r epor t  Ross1 et  al.6 emphas ize  the  fact  
t h a t  the  ut i l iza t ion of glucose by  the  isolated perfused 

intest ine,  according to the  t echn ique  of SMYTH and  TAY- 
LOR 7, seems no t  to be d e p e n d e n t  on the  sod ium concen-  
t ra t ion  in the  mucosal  fluid, when  NaC1 is replaced by  
isosmolar quant i t i es  of urea  or ma n n i t o l  ; on the  con t ra ry ,  
the  glucose t ransfer  seems to be cor re la ted  wi th  the  ne t  
sodium t ransfer  and  wi th  the  sod ium c o n c e n t r a t i o n  in the  
mucosal  fluid. 

P resen t  observa t ions  subs t an t i a l l y  conf i rm the  pre-  
vious ones. If the  values  of ne t  sod ium t rans fe r  o b t a i n e d  
in control  expe r imen t s  are p lo t t ed  aga ins t  t he  values  of 
glucose absorpt ion  (Figure, A) or of glucose t r a n s f e r  
(Figure, B), a correla t ion appears  in the  second case. A 
correlat ion be tween  ne t  sod ium t rans fe r  and  unrecovered  
glucose canno t  even be de tec ted .  In  the  e x p e r i m e n t s  in 
which  2 ,4-din i t rophenol  (DNP) was used (Table I), in 
spi te  of the  marked  inhib i t ion  of the  sod ium p u m p ,  the re  
is l i t t le change in glucose absorp t ion ,  in accordance  wi th  
similar  observa t ions  of MATTHEWS and  SMYTH 8 and  
LIPPE et  a l .9  and the  glucose t r ans fe r  is comple t e ly  abo- 
lished. Signif icant  dif ferences  in the  p roduc t i on  of lact ic  
acid do not  appear  unde r  these  e x p e r i m e n t a l  condi t ions ,  
so t h a t  the  change  in glucose abso rp t ion  m a y  be s imply  

I This work has been supported by a research grant of the Consiglio 
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Table I. Everted small intestine of albino male rat (Wistar strain) weighing about 250 g. Jejunum portions starting 20 cm from pylorus and 
weighing about 0.511 g were chosen. In each everted sac was initially introduced 0.3 ml of the Krebs solution without glucose and the sac was 
then incubated throughout 1 h and 30 min in the same Krebs solution or a modified one (see Table) containing 13.9 mM]l of glucose. Initial 
quantity of incubating solution: 50 ml. Oxygenation with a mixture of O, 95% and CO, 5%. The number of experiments (n) for each group 

and the mean values :[: S.E., referred to 1 g fresh weight and 1 h, are reported 

Glucose absorbed Na net transfer Glucose transfer Lactic acid produced 
Incubating mucosal fluid [zM g-1 h-1 ~E g-1 h-1 p~M g-1 h-1 ~M g-1 h-1 

Na conc. 143.5 mE/1 

Na cone. 54 mE]l 
NaCI partially replaced by isosmolar urea 
n = 7  

Na conc. 143.5 mE/l 
DNP 0.1 mMfl 
n ~ 8  

Na cone. 143,5 mEfl 
n ~  12 

Na cone. 54 mE]l 
NaC1 partially replaced by isosmolar urea 
n ~ 8  

Na cone. 143.5 mE/1 
DNP 0.1 mM]l 
n ~ 7  

Temperature of incubation 38°C 

192.5 4- 12.3 138.0 4- 11.9 21.2 4- 2.9 

184.0 4- 9.9 60.0 4- 9.0 10.6 4- 3.3 

136.9 + 19.6 50.5 4- 4.8 0.9 4- 0.5 

Temperature of incubation 28 ° C 

140.5 4- 8.8 190.5 =t= 16.2 

82.1 4- 9.6 50.1 4- 9.1 
[Na active influx 
110~E] 

110.5 -4- 22.0 58.4 + 7.3 

36.5 4- 2.3 145.0 -[- 10.3 

11.8 4- 3.7 117.8 :]: 5.5 

0.8 4- 0.5 138.0 -¢- 16.2 

due to  the absence  of glucose t r ans fe r  and  the  unre-  
covered  glucose seems no t  to  differ  f rom t h a t  in contro l  
exper iments .  F u r t h e r m o r e ,  when  the  ne t  sod ium t rans fe r  
is r educed  b y  lowering t h e  sod ium concen t r a t i on  in  t he  
mucosal  fluid (urea exper iments ,  Table  I), t he  glucose 
t r ans fe r  is a f fec ted  m u c h  more  s t rong ly  t h a n  the  glucose 
absorp t ion .  The decrease of glucose abso rp t i on  observed  
in urea  e x p e r i m e n t s  a t  28°C, m a y  be re la ted  to  t he  con- 
eomi tance  of low t e m p e r a t u r e  and  low sod ium concen-  
t r a t i on  per se, as a d m i t t e d  b y  BIHLER, HAWKINS and  
CRANE 10, w i t h o u t  depend ing  on the  sod ium p u m p .  

In  conclusion,  t he  ex is tence  of a cor re la t ion  b e t w e e n  
glucose and  sod ium t ransfe rs  is well es tabl ished,  whereas  
t he  absorp t ion  of glucose b y  the  in tes t ina l  ep i the l ium 
seems no t  to  be af fec ted  by  t h e  ne t  sod ium t ransfer ,  
unde r  our  condi t ions .  The glucose t r ans fe r  is h igher  in 
urea  e x p e r i m e n t s  t h a n  in  D N P  exper imen t s ,  in sp i te  of a 
s imilar  ne t  sod ium t rans fe r  (Table I). An in te r fe rence  of 
D N P  wi th  t he  glucose t ransfer ,  more  p ronounced  t h a n  
t h a t  w i th  t he  sod ium ne t  t ransfer ,  m a y  be an obvious  
exp lana t ion  of t he  above  dissocia t ion be tween  glucose 
and  sod ium t ransfe rs  (LIPPE et  al. ~). However ,  t he  follow- 
ing possibi l i ty  m u s t  also be t a k e n  in to  account .  The ne t  
sodium gain o1 the  serosal  m e d i u m  m a y  rep resen t  quan t i -  
t a t ive ly  t he  ac t iv i ty  of t he  sod ium p u m p  only  if t he  
in tes t ine  is i ncuba ted  wi th  fluids con ta in ing  a t  b o t h  sides 
an equal  sodium concen t ra t ion .  On the  con t ra ry ,  t he  n e t  
sodium gain m a y  be no t i ceab ly  infer ior  to  t he  value  of 
t he  sodium p u m p ,  if the  in tes t ine  is i ncuba t ed  in a mu-  
cosal fluid wi th  a sod ium concen t r a t i on  lower  t h a n  the  
one of the  serosal fluid, because  of t he  pass ive  back  
diffusion of sod ium f rom the  serosal  to  t he  mucosa l  side. 

In  order  to  ver i fy  such a possibi l i ty,  t he  to ta l  sod ium 
flux f rom the  serosal to  the  mucosa l  m e d i u m  (sodium 
outf lux)  has  been de t e rmined  in four  in tes t ina l  sacs incu- 
b a t e d  in Krebs  fluids, in four  in tes t ina l  sacs poisoned 
w i t h  D N P ,  and  in four  in tes t ina l  sacs i ncuba t ed  in a 
mucosa l  fluid in which NaC1 of the  Krebs  solut ion was  

par t i a l ly  replaced by  urea.  The expe r imen ta l  da t a  so far 
col lected are r epo r t ed  in Table  II .  F r o m  these  d a t a  t h e  
conclusion m a y  be d r a w n  t h a t  the  sod ium out f lux  is a 
diffusional  f lux prac t ica l ly  i n d e p e n d e n t  of t he  sod ium 
p u m p .  Similar  resul ts  are  r epo r t ed  also by  CURRAN 11. 
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Abscissa: Na net transport ~E g-lh-1. Ordinata: (A) glucose ab- 
sorption ~tM g l -h l - ,  (B) glucose transfer y.M g- lh l - .  
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Table II. Everted small intestine of albino male rat (Wistar strain) weighing about 250 g. Jejunum portions starting 20 cm from pylorus and 
weighing about 0.5/1 g were chosen. In each everted sac 1 ml of the Krebs solution without glucose and containing *4NaCI • (total c.p.m. 
104-2 • 10% was initially introduced and the sac was then incubated throughout 1 h 30 min in 50 ml of the Krebs solution or of a modified one 
(see Table) containing 13.9 mMIl of glucose. The radioactivity appearing in this fluid was determined at the end of the experiment. Temper- 
ature of incubation 28°C. Oxygenation with a mixture of 02 95% and CO z 5%. The single values per g fresh weight and per h are reported 

Incubating mucosal fluid Mean serosal Sodium conc. mE]l Sodium total outflow I/.E g-I h-1 

Krebs + glucose 184.5 141.3 
13.9 mM[l 135.5 158.5 
Na cone. 143.5 mEfl 135.5 152.0 

135.0 157.2 
m = 135.1 m = 152.2 

Krebs +glucosc 123.0 116.5 
13.9 mM]l 118.0 126.4 
Na cone. 54 inE]l 117.0 107.5 
NaCl partially replaced by isosmotic urea 114.5 148.5 

m = 118.1 m = 124.7 

Krebs + glucose 137.0 159.4 
13.9 mMfl 139.0 138.5 
Na cone. 143.5 mE]l 138.5 156.4 
DNP 0.1 mM[1 134.5 137.0 

m = 137.2 m = 147.8 

* Kindly supplied by Centro Studi Nucleari E. Fermi, Milano. 

P r e s u m a b l y  there  exis t  d i f fus ional  f luxes (outf lux and  
influx) which  cross t he  in tes t ina l  wall  in sites d i f fe ren t  
f rom those  ut i l ized by  the  sod ium p u m p .  If  such  an as- 
s u m p t i o n  is correct ,  one m a y  a t t e m p t  to  calcula te  the  

ac t ive  sod ium inf lux (¢~) by  the  following formula :  

¢~ = A N a  + ¢o ~ - Cf 

where  (¢o d) and  (Ca) are  the  diffusional  out-  and  influxes,  
which  are t en t a t i ve ly  a s sumed  to  be on ly  p ropor t iona l  to 
t he  serosal,  r espec t ive ly  mucosal ,  sod ium concen t ra t ion ,  
and  (ANa) is the  ne t  sod ium gain of t h e  serosal  med ium.  
By  in t roduc ing  in t he  above  equa t ion  the  m e a n  value  of 
(ZNa) de t e rmined  in the  urea  expe r imen t s  (Table I) and  

the  cor responding  values  of (¢do) and  (¢d) ca lcula ted  on t h e  

basis of the  expe r imen ta l  m e a n  value  of (5o d) ( repor ted  in 
Table  I I :  124.7 tzE g-1 h - l ) ,  an  act ive  sod ium inf lux of 
110 [zE g-1 h-1 has  been  ob ta ined :  

110.5. 124.7 54. 124.7 
¢~. : 50.1 + - 118.1 1 1 8 . ~  ~ 110 [zE g-1 h - t  

This  f lux (Table I, in brackets)  is c lear ly h igher  t h a n  
the  ne t  sod ium t rans fe r ;  w i t h  t h e  lowering of the  sod ium 

p u m p  the  glucose t r ans fe r  decreases  more  s t r ik ingly  and  
the  behaviour  of the  in tes t ine  po i soned  wi th  D N P  seems 
no longer to disagree wi th  t h a t  o b s e r v e d  in urea  exper i -  
ments .  In  our opinion,  th is  cor re la t ion  b e t w e e n  sod ium 
and  glucose t ransfers ,  bes ides  s igni fy ing  t h a t  the  presence  
of a def ini te  sodium c o n c e n t r a t i o n  in to  the  epi thel ia l  cells 
is necessary  for the  func t ion ing  of t h e  sugar  t ransfer ,  as 
supposed  by  CSA.KY I*, means  t h a t  t he  s o d i u m p u m p  itself  
m u s t  func t ion  so t h a t  the  glucose t r ans fe r  m a y  take  place. 

Riassunto. L 'as so rb imen to  di  glucosio da  p a r t e  del  
d igiuno di ra t to ,  rovescia to  ed i n c u b a t o  in vitro, a p p a r e  
r e l a t ivamen te  poco sensibile al t r a s p o r t o  a t t i vo  del sodio, 
m e n t r e  il t r aspor to  di glucosio dal la  mucosa  alla s ierosa 
fo r t emen te  correlato e nello stesso senso, con il t r a spo r to  
a t t ivo  di sodio. 
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G a l a c t o s e  I n t o x i c a t i o n  
P a t h o l o g i c  S t u d y  in the  Chick  1 

LEco~ e t  al. 2 in 1943 repor ted  t h a t  pigeons on a die t  
con ta in ing  66% galactose deve loped  s y m p t o m s  s imilar  
to  v i t a m i n  B 1 deficiency.  DAM 3 observed  t h a t  y o u n g  
chicks fed a 55% galactose d ie t  deve loped  convuls ions  
and  died a f te r  severa l  days.  In  1953 I~UTTER et  al.* found  
t h a t  chicks to l e ra t ed  galactose up  to  10% b u t  g rea te r  
a m o u n t s  resul ted  in a taxia ,  t r emor s  and  e l ip t i fo rm con- 
vulsions.  A pur i f ied  d ie t  con ta in ing  10% galactose  was 
fed to  chicks b y  F o x  a n d  BRIGGS 5. The au tho r s  r epo r t ed  

no observable  change  f rom chicks fed the  basa l  diet,  and  
no curled toes or convuls ions  were  found  in the  galactose-  
fed chicks. No pa thologic  lesions have  been  r epo r t ed  in 

1 Supported by grant B 2951 (CI) from the National Institute of 
Neurological Diseases and Blindness, National Institutes of Health, 
United States Public Health Service. 
R. LEcoQ, P. CHAUCHARO, and H. MAZOUE, C. R. Acad. Sci. 216, 
211 (1943) (Ref. from RUTTER ct alfl). 

S H. DAM, Proc. Soc. exp. Biol. Med. 56, 57 (1944). 
4 W. J. RUTTER, P. KRtCHEVSK'2, H. M. SCOTT, and R. H. HANSEN, 

Poultry Sei. 32, 706 (1953). 
M. R. S. Fox and G. M. BRXGGS, Poultry Sci. 38, 964 (1959). 


