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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. 

V. CAPRARO, A. BIANCHI, and  C. LIPPE 

Istituto di Fisiologia Generale dell'Universith di Milano 
(Italy), February 4, 1963. 

t* T. Z. CS~KV, Fed. Proc. 29, 3 (1963}. 

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). 
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ch ickens  fed excessive a m o u n t s  of galactose .  HANDLER 6 
d id  no t  observe  a n y  pa tho log ic  changes  in  the  b r a i n  of 
r a t s  fed a h igh  c o n c e n t r a t i o n  of galactose .  Mice fed a d ie t  
c o n t a i n i n g  63% galac tose  deve loped  n e r v o u s  s y m p t o m s  
s imi la r  to  those  r e su l t ing  f rom v i t a m i n  t31 def ic iency 7 b u t  
no  lesions were obse rved  in  t h e  b ra in .  

We  h a v e  s tud ied  the  changes  in chicks  fed ga lac tose  in 
c o n c e n t r a t i o n s  g r ea t e r  t h a n  10% a n d  h a v e  found  h is to-  
logic lesions in  t h e  b ra in .  Our  o b s e r v a t i o n s  a re  r e p o r t e d  
a t  th i s  t ime.  

Methods and Material .  Dif fe ren t  s t r a i n s  of chickens ,  
v a r y i n g  in  age f rom one  d a y  to  adu l t ,  were used.  I n  t h e  
p r e l i m i n a r y  e x p e r i m e n t s  a Toru la  yeas t  was  fed, s imi la r  
to  t h a t  r epo r t ed  b y  CREECH et  al. s excep t  t h a t  ga lac tose  
was used in place  of cerelose a n d  t h e  ca l c ium a n d  phos -  
p h o r u s  levels in  t he  d ie t  were 1.7 a n d  0 .85% respect ive ly .  
I n  t he  s u b s e q u e n t  expe r imen t s ,  t he  basa l  r a t i o n  (Table) 
was  fed to  t h e  con t ro l  group.  O t h e r  g roups  were  fed t h i s  
d ie t  w i t h  a d j u s t m e n t s  in  t h e  level  of cerelose a n d  galac- 
tose  so t h a t  d ie ts  c o n t a i n e d  10, 20, 30, 40, or  54 .41% 
galactose  as t he  source  of c a r b o h y d r a t e .  Food  a n d  w a t e r  
were ava i l ab le  a t  all t imes.  The  y o u n g  chicks  were k e p t  in 
e lec t r ica l ly  h e a t e d  ba t t e r i e s .  The  o lder  ch icks  were fed a 
c o m m e r c i a l  r a t i o n  p reced ing  the  t i m e  t h e y  were g iven  t h e  
ga lac tose  ra t ion .  Some of the  chickens ,  a f t e r  showing  
cl inical  m a n i f e s t a t i o n s  of ga lac tose  i n tox ica t ion ,  were 
kil led a n d  au tops i ed  i m m e d i a t e l y .  I n  o t h e r  e x p e r i m e n t s  
t h e  a u t o p s y  was p e r f o r m e d  w i t h i n  a few m i n u t e s  a f t e r  
dea th .  I n  all  cases t he  t i ssues  were f ixed in a 4 %  buf fe red  
so lu t ion  of f o r m a l d e h y d e .  Pa ra f f i n  sect ions  were p r e p a r e d  
a n d  s t a ined  r o u t i n e l y  w i t h  h e m a t o x y l i n  a n d  eosin. Select  
sec t ions  were s t a i ned  b y  the  L u x o l  fas t  b lue  (LFB)  t ech-  
n iques  a n d  some b y  t h e  Per iod ic  acid Schiff ' s  (PAS) 
t echn ique .  A 5% c o n c e n t r a t i o n  of d ia s t a se  was used to  
t r e a t  some sec t ions  before  t h e  P A S  s ta in ing .  

Results .  Clinical  m a n i f e s t a t i o n s  of ga lac tose  in tox ica -  
t ion  va r i ed  in ch ickens  of d i f f e ren t  age a n d  in b i rds  receiv-  
ing d i f fe ren t  a m o u n t s  of galactose .  One d a y  old chicks  fed 
a r a t i o n  c o n t a i n i n g  20% or more  of ga lac tose  u sua l ly  
deve loped  a fine t r e m o r  a n d  a p p e a r e d  weak  w i t h i n  24 to 
48 h. Some h a d  convu l s ions  a n d  usua l ly  all  d ied  w i t h i n  
48 to 120 h. Chickens  one to four  weeks  of age, w h e n  fed 
th i s  s ame  c o n c e n t r a t i o n  of galactose,  showed  a n  increased  
a c t i v i t y  cha rac t e r i zed  b y  excess ive  m o v e m e n t ,  j u m p i n g ,  

a n d  f lying a b o u t  the  cage. T h e y  r an  i n t o  t h e  food a n d  
w a t e r  c o n t a i n e r s  a n d  f r e q u e n t l y  pecked  a t  w h a t  would  
seem to  be  a n  i m a g i n a r y  objec t .  Of t en  these  chicks  h a d  a 
pecu l i a r  s t a r e  a n d  peeped  loudly.  These  cl inical  man i f e s t a -  
t ions  f r e q u e n t l y  p receded  a convuls ion ,  wh ich  was cha rac -  
te r ized  b y  fa l l ing to  t h e  floor of t h e  cage a n d  ly ing  on t h e  
b a c k  w i t h  excess ive  f l a p p i n g  of t h e  wings  a n d  legs 
(Figure  1). Af ter  a few seconds  all  m o v e m e n t s  ceased. T h e  
legs b e c a m e  spast ic ,  t h e  eyes closed, r e sp i r a t ion  ceased 
a n d  food some t imes  r e g u r g i t a t e d  f rom t h e  m o u t h .  Res-  
p i r a t i o n s  s lowly r e t u r n e d  a f t e r  a few seconds  a n d  w i t h i n  
1-2  m i n  t h e  ch ickens  rose a n d  slowly wa lked  a w a y  looking 
per fec t ly  no rma l .  However ,  convu l s ions  r ecur red  ove r  a n  
i n t e r v a l  of severa l  days  b u t  t h e y  d id  decrease  in f r e q u e n c y  
a n d  seve r i ty .  VChen g iven  a h ighe r  c o n c e n t r a t i o n  of galac-  
tose the  cl inical  m a n i f e s t a t i o n s  a n d  t h e  convu l s ions  re- 
t u rn ed ,  b u t  subs ided  or decreased  a f t e r  a few days.  B i rds  
a p p e a r e d  n o r m a l  b e t w e e n  t h e  convu l s ions  and,  a f t e r  
h a v i n g  severa l  convu l s ions  a n d  p laced  on  t h e  c o m m e r c i a l  
r a t ion ,  t h e y  did  n o t  show a n y  vis ible  res idua l  neurologic  
s y m p t o m s .  A d u l t  ch i ckens  fed h i g h  c o n c e n t r a t i o n s  of 
ga lac tose  did  n o t  show a n y  cl inical  s y m p t o m s  of tox ic i ty .  

T h e  t i m e  of d e a t h  in a g roup  of one -day-o ld  W h i t e  
L e g h o r n  ch icks  fed s y n t h e t i c  r a t i o n s  w i t h  0, 10, 20, 40 
a n d  54 .41% ga lac tose  is s h o w n  in F igure  2. Chickens  fed 
t h e  con t ro l  s y n t h e t i c  r a t i o n  w i t h  no  ga lac tose  ga ined  in 
we igh t  fas te r  t h a n  those  fed t h e  c o m m e r c i a l  r a t i o n .  
Chickens  fed t h e  commerc i a l  r a t i o n  a n d  t h e n  c h a n g e d  to 
t h e  s y n t h e t i c  r a t i o n  d id  n o t  e a t  i t  r ead i ly  a t  first .  The re  
was no  ind ica t ion ,  however ,  of a change  in  ea t ing  h a b i t s  
of ch ickens  fed t h e  s y n t h e t i c  r a t i o n  w h e n  inc reas ing  
a m o u n t s  of ga lac tose  were fed. 

Pa tho log ic  s tud ies  were m a d e  on  t h e  ch ickens  t h a t  h a d  
convu l s ions  a n d  e i t h e r  were kil led or  d ied  as t h e  resu l t  of 
ga lac tose  in tox ica t ion .  No macroscop ic  changes  were 
p resen t .  T h e  on ly  s ign i f ican t  h is to logic  lesion obse rved  
was in t h e  bra in .  Neurons ,  p r i m a r i l y  those  in the  a rea  of 
t h e  basa l  gangl ia ,  med u l l a  a n d  occipi ta l  lobes, f r e q u e n t l y  

Basa l  d ie t  

Ingredient % 

Cerelose 54,82 
S o y b e a n  p ro t e in  a 26,00 
V i t a m i n  E- f ree  l a rd  ~ 5,00 
"Wood p u l p  3.00 
Mineral mix ° 9.83 
Vitamin mix a 1.35 

C-1 A s s a y  p ro te in ,  Arehe r -Dan ie l s  Mid land  Co. 
b Dis t i l la t ion P r o d u c t s  Indus t r i e s ,  Roches te r ,  N . Y ,  

Supplied the following per kg of diet: 16.03 g CaCO3; 60.10 g 
C a H P O 4 ' 2 H 2 0 ;  5.0 g NaC1; 1.14 g M n S O 4 . 7 H 2 0 ;  0.15 g 
F e S O  4 . T H a O  ; 11.0 m g  C u S O  4 ' 5 H 2 0  ; 0 .137 g Z n S O ~ . H ~ O ;  
7.0 m g  K I ;  1.0 m g  COC12; I0.0 g KCI; 5.76 m g  SO 4 • 7 H 2 0 ;  0 .00076 
g NaMoO~ - 2 H , O ;  0.1 p p m  Na2SeO 3 • 5 H 2 0 .  

a Suppl ied  the  fol lowing pe r  k g  of d i e t :  2200 I U  v i t anf in  A;  44.0 m g  
d -~ - tocophc ry l  a c e t a t e ;  4800 I U v i t a m i n  D3; 10.0 m g  r ibo f l av in ;  
40.0 m g  D-calcium p a n t o t h e n a t e ;  10.0 m g  p y r i d o x i n e  HCI;  120 m g  
Niac in ;  50.0 m g  t h i a m i n e ;  6.0 m g  folic ac id ;  20.0 m g  para-amino- 
benzoic acid; 1.0 g inositol; 0.2 mg biotin; 72.6 mg procaine 
penicillin; 0.5 mg vitamin K; 26.4 meg vitanfin BI~; 7.5 g methio- 
nine; 4.0 g glycine; 2.0 g choline chloride. 

Fig .  1. C 593. Convuls ion  in ch icken ,  22 d a y s  of age.  F e d  a d ie t  con-  
t ah f i ng  4 0 %  ga l ac to se  for  48 h. Chick  r ecove red  f r o m  this  convu l s ion  

and was killed 1 h later. Lesions were present in the brain. 

s PH. HANDLER, J. N u t r i t i o n  33, 221 (1947). 
v B. Cm CL. GUHA, B iochem.  J .  25, 1385 (1931). 
8 B. G. CREECil, G. L. FELDMAN, T. M. FERGUSON, B. L. REIn,  a n d  

J .  R.  CoucH,  J .  N u t r .  62, 83 (1957). 
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were  d e g e n e r a t e d .  O f t e n  all t he  n e r v e  cells in a specif ic  
n u c l e u s  w e r e  p y k n o t i c  wh i l e  t h o s e  in a n  a d j a c e n t  n u c l e u s  
of t h e  s a m e  c h i c k e n  were  n o r m a l .  I n  t he  L F B - N i s s l  s t a i n  
t h e  n o r m a l  n e r v e  cell h a s  a la rge  c lea r  nuc l eus  a n d  a few 
l igh t  p u r p l e - s t a i n i n g  g r a n u l e s  w i t h i n  the  c y t o p l a s m  
(F igure  3). N u m e r o u s  vacuo l e s  were  p r e s e n t  in s o m e  of the  
ba sa l  gang l i a  (F igu re s  4 a n d  5). T h e r e  w a s  a c o r r e p o n d i n g  
dec rease  in t h e  n u m b e r  of n e r v e  cells in t hose  a r ea s  w h e r e  
v a c u o l e s  were  p r e s e n t .  A p p a r e n t l y  s o m e  of  t he se  spaces  
r e s u l t e d  f r o m  t h e  d r o p p i n g  o u t  of d e g e n e r a t e d  cells 
(F igu re s  6 a n d  7). A t  t h e  p e r i p h e r y  of  s o m e  of  t h e  degen-  
e r a t i n g  cells we re  c lear  spaces ,  s u g g e s t i v e  of e d e m a  
(F igu re  8). T h e  n u c l e u s  w a s  a b s e n t  a n d  the  c y t o p l a s m  
a p p e a r e d  c o a g u l a t e d  in s o m e  of  t h e  d e g e n e r a t e d  n e r v e  
cells. N o  i n f l a m m a t o r y  r eac t i on  a c c o m p a n i e d  t he se  les ions 
in t h e  b ra in .  T h e  d e g e n e r a t i v e  c h a n g e s  u s u a l l y  were  
p r e s e n t  in t he  c h i c k e n s  t h a t  d ied fo l lowing  a c o n v u l s i o n  
b u t  n o t  in all of t h o s e  t h a t  were  killed. T h e  degree  of  
b r a i n  d a m a g e  va r i ed  wide ly  in t he  d i f f e ren t  ch ickens .  

Discussion.  G a l a c t o s e  is a n o r m a l  c o n s t i t u e n t  of  cere-  
b ro s ide s  a n d  in a s s o c i a t i o n  w i t h  l ipids  h a s  been  t e r m e d  

Fig. 4. C 475. A local group of vacuoles in area of basal ganglia in 
5 day old chick fed Torula yeast diet with galactose. H &E stain, x 50. 
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Fig. 2. Time of death in chickens one day of age fed a diet with 10, 
~0, 40, and 54.41% galactose. 

Fig. 5. C 475. A local group of vacuoles in area of basal ganglia in 
same chick as shown in Figure 4. H &E stain, × 57. 

Fig. 3. C 512-4A. Normal nerve cells in a chick. LFB-Nissl stain 
×461. 

Fig. 6. C 475. A local group of vacuoles and pyknotie nerve ceils in 
area of basal ganglia of same chick as shown in Fignre 4. H &E stain, 

x ~4. 
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Fig. 7. C 479. A space apparently left by a degenerated neuron. This 
chick was killed when 12 days of age after being on the Torula yeast 

diet with galaetose for 52 h. LFB-Nissl stain, ×435. 

ga l ac tosph ingos ideg .  A p p a r e n t l y  l i t t le is k n o w n  of t he  
m e c h a n i s m  w h ic h  p roduc e s  t r e mor ,  c onvu l s i ons  a n d  d e a t h  
in y o u n g  ch icks  fed a n  excess ive  a m o u n t  of ga lac tose .  
T h e  morpho log ic  c h a n g e s  in the  bra in ,  r e su l t i ng  f rom 
ga lac tose  in tox ica t ion ,  a re  cha rac t e r i zed  b y  a c u t e  degen-  
e ra t ive  c h a n g e s  in t he  ne u rons .  A c c o m p a n y i n g  t h i s  degen-  
e ra t ive  c h a n g e  is per ice l lu lar  e d e m a .  T h e  ne rve  cells in- 
j u r e d  b y  excess ive  a m o u n t  of ga lac tose  u s u a l l y  are w i t h i n  
t he  basa l  gangl ia .  I t  is s u g g e s t e d  t h a t  a n  excess ive  a m o u n t  
of ga lac tose  in y o u n g  ch icks  in some  m a n n e r  in ju res  t he  
ne u rons ,  p r o b a b l y  by  a c t i ng  t h r o u g h  some  local e n z y m e  
s y s t e m .  T h e  ear ly  effect  of ga lae tose  a p p a r e n t l y  is t h a t  of 
cell s t i m u l a t i o n ,  as  m a n i f e s t e d  b y  t r e m o r  a n d  convu l s ions .  
Th i s  effect  is revers ib le  w i t h o u t  a n y  res idua l  d a m a g e .  
D e a t h ,  however ,  m a y  occur  in ch ickens  fed t he  h i g h e r  
c o n c e n t r a t i o n s  of ga lac tose  a n d  t h e y  m a y  h a v e  severe  
d a m a g e  to t he  ne rve  cells in t he  basa l  gangl ia .  

T h e  occur rence  of c onvu l s i ons  o f t en  preceded  b y  a u r a e  
is t he  cha rac t e r i s t i c  clinical  m a n i f e s t a t i o n  of ga lac tose  
i n t o x i c a t i o n  in t he  chicken.  Convu l s ions  m a y  occur  in 
m a n  a n d  a n i m a l  in a wide v a r i e t y  of c i r c u m s t a n c e s ,  a m o n g  
w h ic h  m a y  be m e n t i o n e d  h y p o g l y c e m i a  a n d  h y p o x i a .  
Blood glucose levels  in t he se  ch i ckens  fed excess ive  
a m o u n t s  of ga lac tose  are  w i t h i n  t he  r a nge  of no rma l .  
The re  is n o t h i n g  cl inical ly to  s u p p o r t  a n o x i a  in the  bi rds .  

T h e  m e c h a n i s m  of d a m a g e  to t he  n e u r o n s  in t he  basa l  
gang l i a  of y o u n g  chicks  fed ga lac tose  in c o n c e n t r a t i o n s  
a bove  10% is u n k n o w n .  However ,  t he  ease b y  wh ich  
c onvu l s i ons  a n d  d e g e n e r a t i o n  of t he  ne rve  cells can  be 
p r o d u c e d  offers an  exce l len t  o p p o r t u n i t y  for t he  neuro-  
c he mi s t ,  a n a t o m i s t  a n d  p a t h o l o g i s t  to s t u d y  specific 
ne rve  cell i n j u r y  a n d  t he  occur rence  of e d e m a  1°. 

Rdsumd. Des pous s in s  nour r i s  avec  u n e  r a t i on  c o n t e n a n t  
p lus  de 10% de ga lac tose  d 6 v e l o p p e n t  des  t r e m b l e m e n t s ,  
des c onvu l s i ons  e t  m e u r e n t .  U ne  d6g6n6ra t ion  des  n e u r o n s  
et  de l ' o e d6ma  p6ri-cel lulaire se p r6sen te  d a n s  la zone des  
gang l ions  basals ,  d a n s  la zone m6dul la i re  e t  d a n s  les lobes 
op t iques .  
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Fig. 8. C 512-4A. This nerve cell is pyknotic and has an adjacent 
pericellular clear space that probably is edema. This day old chick 
was fed the synthetic diet containing 40 % galactose ; 48 h later it was 
weak, had a tremor, convulsions and died. LFB-Nissl stain x616. 

9 W. E. STONE, chap. 18 in Neurochemisgry. The Chemical Dynamics 
o/Brain and Nerve (Ed. by K. A. C. ELLIOT, IRV[~E H. PAGE, and 
J. H. QL'ASTEL; Charles C. "Yhomas, Springfield, Ill. 1955), p. 485. 

10 A 16 rain Kodachrome movie illustrating the clinical and histologie 
changes in galactose intoxication is available for those who are 
interested. 

H i s t o c h e m i c a l  L o c a l i z a t i o n  of Acid  P h o s p h a t a s e  
and C a t h e p s i n - l i k e  Act iv i t i e s  in R e g r e s s i n g  Ta i l s  

of  X e n o p u s  Larvae  at M e t a m o r p h o s i s  I 

T h e  a t r o p h y  of t h e  la rva l  tail ,  w h i c h  occurs  d u r i n g  
a n n r a n  m e t a m o r p h o s i s ,  r ep r e sen t s  a s t r i k ing  e x a m p l e  of 
t i s sue  regression.  A t  the  b iochemica l  level  t h i s  p rocess  
coincides  w i th  a m a r k e d  increase  in t h e  a c t i v i t y  of c a t h e p -  
s ins  2,8, acid p h o s p h a t a s e  4 a n d  o t h e r  ' l y s o s o m a l '  e n z y m e s  5. 

Since l a rva l  ta i ls  inc lude  va r i ous  s t r u c t u r a l  e l emen t s ,  com-  
pr i s ing  v e r y  d i f fe ren t  t y p e s  of t i ssue,  t he  p r o b l e m  ar ises  as  

1 This work was supported by the 'Swiss National Foundation for 
Promotion of Scientific Research' (Project 1613). 

2 R. WEBER, Expcr. 13, 153 (1957). 
8 R. WXBER, Rev. suisse Zool. 64, 326 (1957). 
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in press. 


