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T h e  m o r p h o l o g i c a l  i d e n t i t y  of t he  m e g a l o b l a s t i c  a n a e m i a  of  fo l a t e  1) 
de f i c iency  w i t h  t h a t  of v i t a m i n  B12 def ic iency  has  l ed  to s p e c u l a t i o n  t h a t  
t h e r e  a lso  ex i s t s  a n e u r o p a t h y  c a u s e d  b y  fo l a t e  def ic iency,  s i m i l a r  to t h e  
w e l l - k n o w n  v i t a m i n  B~2 def ic iency  n e u r o p a t h y .  

S e v e r a l  r e p o r t s  h a v e  a p p e a r e d  i n d i c a t i n g  a causa l  r e l a t i o n  b e t w e e n  
fo l a t e  de f i c i ency  a n d  n e u r o l o g i c a l  d i s ease  ( re fe rences ,  see  1). F o l a t e  
d e f i c i e n c y  is r a t h e r  c o m m o n  in  m a n  (2). P o o r  n u t r i t i o n ,  p r e g n a n c y ,  
i n t e s t i n a l  d isease ,  m e d i c a t i o n ,  or  a l coho l i sm,  o c c u r r i n g  a lone  o r  in  
c o m b i n a t i o n s  a r e  t he  u s u a l  causes .  S o m e  of  t h e s e  cond i t i ons  can  cause  
n e u r o p a t h y  b y  m e a n s  o t h e r  t h a n  a fo l a t e  de f i c i ency ;  t h e r e f o r e  a s i m p l e  
f o l a t e - d e f i c i e n c y  n e u r o p a t h y  is h a r d  to p r o v e  in  man .  

The  o b j e c t  of t he  p r e s e n t  w o r k  was  to i nduce  fo l a t e  d e p l e t i o n  in r a t s  in 
o r d e r  to f ind s igns  of d y s f u n c t i o n  of t he  c e n t r a l  or  t he  p e r i p h e r a l  n e r v o u s  
sys t em.  The  gross  d i s t r i b u t i o n  of  some  fo la t e  f o r m s  was  d e t e r m i n e d  in t he  
n e r v o u s  sys tem.  

Materials and methods 
Preliminary series 

Eight male  Wistar rats, weight  approx imate ly  120 g, were  kept  in individual  
cages and were  given folate-deflcient  powdered  food~}. One per  cent succinyl-  

~) In  this paper  the te rm "folate" is used for  al l  folate forms, oxidized as well  
as reduced, wi th  or wi thout  methyl- ,  formyl- ,  or metyhlene  groups, regardless  
of the number  of glutamic acid residues. 

2) Basic composition (g/kg): gelat in 80, glucose 458, corn oil 20, hydrogenated  
vegetable  oil 188, v i tamin- f ree  casein 200. Minerals (g/kg): CaCO 8 9.96, Ca~ (PO4)2 
28.28, CuSO4 0.01, FeC,HsO7 0.20, MgSO4 3.0, MnSO4 0.25, KC1 6.98, KI  0.01, 
NaC1 3.96, Na~I-tPO4 6.96, ZnCOs 0.13. Vitamins (mg/kg): ret inol  2.0, ergocalciferol 
0.1, a lpha tocopherol 2.2, ascorbic acid 19.9, menaphthone  1.0, th iamin 0.4, r ibo-  
flavin 0.4, nicotinic acid 2.0, pyr idoxine  0.4, calcium panto thena te  1.3, choline 33.1, 
p-aminobenzoic  acid 2.2, biotin 0.009, cyanocobalamin 0.0006. 

395 



2 ZeitschriSt 5i2r Ern~hrungswissenschaSt, Band 15, Heir I (1976) 

s u l f a t h i a z o l  w a s  a d d e d  to t h e  food  3 days  a w e e k  to s u p p r e s s  t h e  g r o w t h  of 
f o l a t e - p r o d u c i n g  i n t e s t i n a l  bac t e r i a .  F o u r  of t h e  r a t s  r e c e i v e d  p t e r o y l m o n o g l u t a m -  
ic ac id  in  add i t ion ,  10 m g / k g  diet .  

Definite ser ies  
T w e n t y - f o u r  m a l e  Wistar ra ts ,  a p p r o x i m a t e  w e i g h t  130 g, w e r e  r a n d o m l y  

a s s i g n e d  to s ix  cages,  f o u r  in  each. T h e y  w e r e  g i v e n  f r ee  access  to f o l a t e -de f i -  
c i e n t  food2). W a t e r  w a s  a d m i n i s t e r e d  in  b l a c k - p a i n t e d  bot t les .  A m i x t u r e  of t he  
v i t a m i n s  of t h e  B g r o u p  w a s  a d d e d  to t he  w a t e r  in  t he  f o l l o w i n g  c o n c e n t r a t i o n s  
(rag/l): T h i a m i n  4.2, r i b o f l a v i n  2.1, n i co t i n i c  ac id  2.1, p y r i d o x i n e  2.1, c a l c i u m  
p a n t o t h e n a t e  4.2. T w e l v e  of t h e  r a t s  also r e c e i v e d  16.6 mg/1 of w a t e r  of p t e r o y l -  
m o n o g l u t a m i c  ac id ;  t h e y  c o n s t i t u t e d  t h e  con t r o l  g r o u p  of t he  de f in i t e  series .  

Folate assay 
W h o l e  b lood f r o m  the  t ip  of t h e  ta i l  w a s  h a e m o l y z e d  in  w a t e r  a n d  a s s a y e d  

w i t h  Lactobacillus casei (A.T.C.C. 7469) (3). T h e  t i s sues  w e r e  a s sayed  b o t h  w i t h  
L. casei a n d  w i t h  Streptococcus ]aecalis (A.T.C.C. 8043) b e f o r e  a n d  a f t e r  t r e a t -  
m e n t  w i t h  lyoph i l i zed  r a t  p a n c r e a t i c  juice ,  c o n t a i n i n g  g a m m a g l u t a m y l - c a r b o x y -  
p e p t i d a s e  (4). T h e  d i f f e r e n c e  b e t w e e n  t h e  L. casei a n d  t he  S. ~aecalis v a l u e s  a f t e r  
t h e  e n z y m a t i c  t r e a t m e n t  w a s  t a k e n  to r e p r e s e n t  t he  a m o u n t  of 5 - m e t h y l t e t r a -  
h y d r o f o l a t e  (5-CHa-H4 P t e G l u )  p r e s e n t .  L. casei is s t i m u l a t e d  q u a n t i t a t i v e l y  b y  
p t e r o y l m o n o - ,  di- ,  a n d  t r i g l u t a m a t e ,  s o m e w t h a t  less  by  t e t r a g l u t a m i c - f o l a t e  a n d  
on ly  s l i gh t l y  b y  p e n t a g l u t a m i c  fo la tes  (5), w h i c h  is in  a g r e e m e n t  w i t h  o u r  e x -  
p e r i e n c e  (J~igerstad a n d  Westesson, u n p u b l i s h e d  obse rva t i ons ) .  

Neurologica~ tests 

Bes ide s  n o t i n g  t h e  ga i t  a n d  t h e  g e n e r a l  a p p e a r a n c e  of t he  an ima l s ,  w e  ca r r i ed  
ou t  t he  fo l l owing  tes t s :  

1. T h e  r a t s  w e r e  t a k e n  by  the  ta i l  a n d  s o m e r s a u l t e d  in  t he  a i r :  The  w a y  t h e y  
c a m e  d o w n  w a s  r a t e d  on  a 4 - p o i n t  scale,  0 re f l ec t ing  n o r m a l  b e h a v i o u r  a n d  
3 s e v e r e l y  i m p a i r e d  r i g h t i n g  ref lexes .  

2. T h e  r a t s  w e r e  p l a c e d  o n  a h o r i z o n t a l  s t ee l  rod.  T h e  w a y  t he  a n i m a l s  c l u n g  to 
t h e  rod  a n d  t h e i r  ab i l i t y  to s t ay  on  i t  w h e n  i t  was  b r i s k l y  m o v e d  w a s  r a t e d  
on  t he  s a m e  4 -po i n t  scale.  

3. T h e  r a t s  w e r e  p u t  on  a s tee l  p l a t f o r m  w h i c h  w a s  t i l t ed  90 degrees .  T h e  i n -  
c l i n a t i o n  a t  w h i c h  t h e  a n i m a l  s t a r t e d  to s l ide  d o w n  w a s  r eco rded .  

4. A n e e d l e  was  p r e s s e d  a g a i n s t  t he  d o r s a l  s u r f ace  of t h e  p r o x i m a l  p h a l a n g e  of 
t h e  s m a l l  toe  a n d  t h e  l o w e s t  p r e s s u r e  a t  w h i c h  t he  a n i m a l  s h o w e d  s igns  of 
d i s c o m f o r t  w a s  recorded .  

A l l  t h e  t e s t s  w e r e  r e p e a t e d  s e v e r a l  t i m e s  on  e a c h  occas ion  b e f o r e  t h e  p e r f o r m -  
a n c e  w a s  assessed.  T he  v a l i d i t y  of t he  f i rs t  t h r e e  t e s t s  in  m e a s u r i n g  n e u -  
ro log ica l  d y s f u n c t i o n  h a s  b e e n  d e m o n s t r a t e d  in  e x p e r i m e n t a l  m e t h y l m e r c u r y  
p o i s o n i n g  (6). 

Measurement o] m o t o r  nerve conduction velocities (MCV) 

T h e s e  w e r e  m e a s u r e d  in  b o t h  sc ia t ic  n e r v e s  in  t he  a n i m a l s  of t h e  p r e l i m i n a r y  
se r ies  a n d  on  b o t h  s ides  of t h e  ta i l  in  t h e  d e f i n i t e  series.  L i g h t  a n a e s t h e s i a  w a s  
i n d u c e d  w i t h  a m i x t u r e  of H a l o t h a n e ,  n i t r o u s  ox ide  a n d  oxygen .  T h e  MCV of t he  
sc ia t ic  n e r v e s  w e r e  m e a s u r e d  a c c o r d i n g  to Fullerton a n d  Barnes (7), b u t  t h e  
t e m p e r a t u r e  w a s  no t  con t ro l l ed .  T h e  M C V  of t h e  t a i l s  w e r e  m e a s u r e d  a c c o r d i n g  
to Miyoshi a n d  Goto (8). T h e  t e m p e r a t u r e  w as  m e a s u r e d  w i t h  a n e e d l e  p r o b e  
i n s e r t e d  m i d w a y  b e t w e e n  t he  p r o x i m a l  a n d  t h e  d i s t a l  e lec t rodes .  

Preparation o] tissues and extracts 

T h e  a n i m a l s  w e r e  a n a e s t h e t i z e d  as d e s c r i b e d  above .  T h e  sc ia t ic  n e r v e  a n d  t h e  
w h o l e  s p i n a l  co rd  w e r e  r e m o v e d .  T he  a n i m a l s  d ied  w h e n  the  t h o r a c i c  m e d u l l a  
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was dissected. Then the brain, except the olfactory bulbs, was quickly removed 
and divided at the collicular level. Finally, the liver was removed. All tissues 
were frozen immediately in liquid nitrogen and transferred to separate small 
plastic bags which were sealed and kept in the dark at --17 ~ C unt i l  analysis, 
which was done individual ly for all specimens, except the spinal cords and the 
sciatic nerves which were pooled. Extraction of folate was performed by homo- 
genization in 1 ~ ascorbic acid (pH 6.0) and the suspension was autoclaved at 
118 ~ C for 10 rain. The supernatant ,  after centrifugation, was used for the micro- 
biological assay directly and after enzymatic hydrolysis of the conjugated folates 
as follows: 1 ml of the supernatant  was incubated with 0.25 mg of lyophilized 
rat  pancreatic juice in a water bath at 37 ~ C and shaken for 2 h. The hydrolysis 
was stopped by boiling the test tubes for 10 rain. 

Statistics 

Student 's  t- test  was used for the comparison between the folate values, and 
between the MCV in the deficient rats and the control rats in the definite series. 
Level of significance was chosen as 0.05. 

Results  
P r e l i m i n a r y  series  

Af te r  2 months ,  the  b lood fola te  levels  of the  ra t s  r ece iv ing  the  
deficient  d ie t  had  f a l l en  to abou t  70/~g/1, whe reas  the  blood fola te  of the  
cont ro ls  was  abou t  300 #g/1. D u r i n g  the  n e x t  4 months ,  the  ra t s  ga ined  
we igh t  no rma l ly .  Therea f te r ,  al l  the  ra t s  began  to h a v e  loose stools i n t e r -  
m i t t e n t l y ,  a n d  the i r  we igh t s  decreased  slowly.  The  b lood  fola te  concen-  
t r a t i on  decreased  in  bo th  groups  of an imals ,  a n d  at  the  t ime  of the  
d e t e r m i n a t i o n  of the  MCV (12 m o n t h s  a f te r  the  s t a r t  of the  exper iment ) ,  
it  was  abou t  120#g/1 in  the  cont ro ls  and  21 t~g/1 in  the  deficient  group.  
The  weigh t s  of the  controls  r a n g e d  f rom 300 to 340 g; those of the  
deficient  g roup  f rom 220 to 270 g. Th ree  a n i m a l s  died. Thus,  the  MCV 
were  m e a s u r e d  in  th ree  cont ro l  ra t s  (six sciatic nerves)  a nd  in  two on 
the  fo la te-def ic ient  diet.  I t  r a n g e d  f rom 42 to 53.5 m/s in  the  f o r m e r  g roup  
and  f rom 38 to 40.5 m/s  in  the  la t te r .  The  neuro log ica l  tests  we re  r epea t ed  
severa l  t imes  d u r i n g  the  12 months .  The  resu l t s  were  n o r m a l  on al l  
occasions, no di f ference be ing  found  b e t w e e n  the  two groups.  

Def in i te  series  

Losses: One  a n i m a l  f rom each g roup  was  lost  by  acc ident  a f te r  
7 months .  One  n o n - s u p p l e m e n t e d  r a t  died u n e x p e c t e d l y  a f te r  8 months ,  
l e av ing  e l even  s u p p l e m e n t e d  and  t en  n o n - s u p p l e m e n t e d  ra ts  for  the  f inal  
expe r imen t s .  

Weights :  The  weights  inc reased  s tead i ly  d u r i n g  the  9.5 m o n t h s  of 
the e x p e r i m e n t  and  r a n g e d  f rom 350 to 480 g at  the  t ime  of sacrifice.  
The re  was  no  di f ference b e t w e e n  the  groups.  

Neuro logica l  tests:  The re  was  no difference b e t w e e n  the  resul t s  
of the  two groups  at  any  t ime. 

M e a s u r e m e n t  of motor  n e r v e  conduc t ion  veloci t ies  (MCV). The  
m e a n  MCV at  37~  in  the  n o n - s u p p l e m e n t e d  g roup  was  44.3 -- 3.4 (1 S.D.) 
m/s;  in  the cont ro l  group,  i t  was  44.5 __ 4.8 (1 S.D.) m/s. The  MCV of each 
ra t  was  cor rec ted  for  ta i l  t e m p e r a t u r e  (8), which  va r i ed  b e t w e e n  35 ~ a nd  
37.2 ~ C at  the  t ime  of m e a s u r e m e n t .  
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Blood  fo l a t e  c o n c e n t r a t i o n s  (/~g/1): These  r a n g e d  f r o m  243 to 452 
a t  t h e  s t a r t  of t he  e x p e r i m e n t  w i t h  a m e a n  of 350. A f t e r  14 w e e k s  t he  
m e a n  v a l u e  was  258 in  t h e  con t ro l s  a n d  126 in t he  e x p e r i m e n t a l  g roup .  
The  f inal  a n a l y s i s  4 w e e k s  b e f o r e  sacr i f ice  s h o w e d  a m e a n  b lood  fo l a t e  
c o n c e n t r a t i o n  of  225 in  t he  con t ro l s  and  86 in  t he  e x p e r i m e n t a l  g roup .  
T h e r e  w a s  no  o v e r l a p p i n g  b e t w e e n  the  g r o u p s  a t  a n y  t i m e  a f t e r  t he  
e x p e r i m e n t  s t a r t e d .  

F o l a t e  c o n c e n t r a t i o n s  in  o t h e r  t i ssues  (~g/g):  T a b l e  1 shows  t h e  
s a l i e n t  r e su l t s  of t he  assays .  L.C. + R P J  m e a n s  a n a l y s i s  of e x t r a c t s  w i t h  
L. cases a f t e r  t r e a t m e n t  w i t h  r a t  p a n c r e a t i c  ju ice ,  L.C. m e a n s  a n a l y s i s  
w i t h o u t  t h a t  p r e t r e a t m e n t .  The  d i f fe rence  b e t w e e n  a and  b is a r o u g h  
e s t i m a t e  of  t h e  a m o u n t  of  p t e r o y l p e n t a g l u t a m a t e  a n d  p t e r o y I p o l y g l u t a -  
m a t e s  of h i g h e r  o r d e r  p r e s e n t  in  t h e  e x t r a c t .  

The  fo l a t e  c o n c e n t r a t i o n  in  t he  l i ve r s  of t he  s u p p l e m e n t e d  a n i m a l s  was  
15.9 w h i l e  in  t he  n o n - s u p p l e m e n t e d  g r o u p  i t  w a s  8.0. T h e  b r a i n  r e l a t e  
l eve l s  w e r e  1 6 %  l o w e r  in  t he  l a t t e r  g r o u p  t h a n  in  t he  f o r m e r  (p <0 .001) .  
The  d i f fe rence  b e t w e e n  the  s p i n a l  cords  of t he  t w o  g r o u p s  was  of t he  
s a m e  o r d e r  of m a g n i t u d e  as the  d i f f e rence  b e t w e e n  the  b ra ins .  The  
d e c r e a s e  s t ruck  p o l y g l u t a m a t e s  and  5-CH~-HdPteGlu  to a p p r o x i m a t e l y  
the  s a m e  ex ten t .  The  r e l a t e  c o n c e n t r a t i o n  in  t h e  p o o l e d  sc ia t ic  n e r v e s  
was  5 9 %  l o w e r  in  the  n o n - s u p p l e m e n t e d  g roup .  The  p r o p o r t i o n  of 

Tab. 1. Mean relate concentrations in tissues from rats  on a relate-deficient diet  
with and without  folic acid supplementat ion (values are given as/~g/g tissue ~: SEM 

n = number  of  animals) 

Tissue 
With  Wi thou t  
supplementat ion supplementat ion 
n = 11 n = 10 

Liver 
a) L.C.*) with RPJ**)  
b) L.C.*) without  RPJ**)  
e) 5-CHs-H4PteGlu***) 

Brain 
a) L.G.*) with RPJ**)  
b) L.G.*) without  RPJ**)  
c) 5-CH~-H4PtoGlu * **) 

Spinal cords (pooled) 
a) L.C.*) with RPJ**)  
b) L.C.*) without  RPJ**)  
e) 5-CH~-H~PteGlu***) 

Sciatic nerves (pooled) 
a) L.C.*) with RPJ**)  
b) L.C.*) without  RPJ**)  
c) 5-CHa-HiPteGlu***) 

15.9 + 1.0 8.0 • 0.5 
15.9 :h 0.8 7.7 -4- 0 .4  
11.4 =h 0.9 5.5 • 0.4 

0.59 J: 0.01 0.49 ~ 0.02 
0.52 • 0.01 0.46 4- 0.01 
0.31 i 0.02 0.23 ~ 0.02 

0.27 0.22 
0.27 0.22 
0.15 0.13 

0.29 0.12 
0.17 0.08 
0 0 

*) Lactobacil lus casei 
**) R a t  Pancreat ic  Juice 

***) 5 -methyl tetrahydrofolato 
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polyglutamates seemed to be small in the brains and the cords but in the 
sciatic nerves it was about one third of the total folate. In this tissue no 
5-CH3-H4PteGlu was found in contrast to all other examined tissues. 

Discussion 

Folate depletion in the prel iminary series was more conspicuous than 
in the definite one. The animals '  condition was worse and they had loose 
stools during the final months. They only received the s tandard amount  
of vitamins contained in the commercial  diet and no "extra" supplement. 
Therefore, some of the difference in MCV between the groups may have 
been due to deficiency of vitamins other than folic acid which could 
have been more pronounced in the non-supplemented group. Thus it 
cannot be definitely stated that  folate depletion was the cause of the 
slower MCV in this group of the prel iminary series. This made the 
experiment with the definite series necessary. 

In the definite series the control animals received comparat ively large 
amounts of pteroylglutamic acid. It could be argued that  the difference in 
the folate levels between the groups was due to an abnormally high 
content of folate in the supplemented group, and not to a relative folate 
depletion in the experimental  group. However, there was a decline of the 
blood folate with time in both groups which was most marked in the 
experimental  group. Even if it is accepted that  blood folate levels 
normal ly  fall with age in the rat  - which is in accordance with our 
experience - it is hard  to believe that the reduction to 25~ of the 
initial value would be physiological. Furthermore,  in other rats of the 
same age and the same strain, fed a s tandard rat  diet (A s t ra -E wos ,  SSder- 
t~lje, Sweden) we have found the blood folate levels to lie between 180 
and 270 #g/ml, being influenced very  little by folate supplementat ion of 
the same magnitude as in the present experiment.  Thus, the blood folate 
of the non-supplemented animals was depleted to 40% or less of the 
control value during the main par t  of the experiment. The latter value 
was not high. 

The "extra" vi tamin of the B-complex in the definite series was 
supplemented because of findings by others, indicating that  thiamin- 
deficiency is induced in rats on a folate-deficient diet, and that  there are 
intimate relations between folate, nicotinic acid, and riboflavin in the 
liver, deficiency of one vi tamin leading to deficiency of the others (9, 10, 
11). We have only measured folates, but we think that  we have avoided 
secondary deficiency of the other vitamins by the extra supplement in the 
drinking water. This view is indirectly supported by the low death rate 
and the normal  weight gain of the rats in the definite series. 

Despite the long-standing reduction in blood-folate, brain folate was 
reduced by a mere 16 %, spinal cord folate being reduced to a comparable 
degree. Small as it may  seem, this reduction is none the less enough to 
induce changes in higher cerebral function, as reported by us elsewhere 
(12). A~len and K l i p s t e i n  found no decrease in brain folate in moderately  
folate-deficient rats, but their range of normal  values is remarkably  wide 
(13). T h o m s o n  et al. did not find any difference in brain folate after 11 
months between two groups of rats, one of which was on a folate-deficient 
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diet (11). Our results corroborate the earlier findings that  the CNS is able 
to extract  folate f rom the blood and retain most of it even if the blood 
levels are low. 

Our figures of the absolute concentration of folate in the brain agree 
fair ly well with those previously mentioned (11, 13). K o r e v a a r  et al. have 
published figures about the regional concentration of 5-CH3-H4PteGlu in 
the brain and the spinal cord of the rat  in a prel iminary report  (14). The 
highest regional -r in their study is only half of our value for 
5-CHs-H4PteGIu in the whole brain. The difference is hard to explain 
without  access to all details of their experiment. The difficulties in 
comparing the results of microbiological assays from one laboratory with 
those from another  are well recognized. 

Contrasting with the relatively unaffected folate levels of the CNS, 
the substantial  reduction of peripheral  nerve folate levels in the non- 
supplemented rats agrees with the reduction of blood folate levels. The 
peripheral  nerves thus seem to lack the ability of the CNS to resist low 
systemic folate levels. None the less, no impairment  of function was found, 
as judged by the neurophysiological measurements  or the neurological 
tests. Possibly, a severe dficiency could have resulted in a difference 
between the groups, as indicated by the results in the prel iminary series. 

The proportion of folate polyglutamate found in the different tissues 
may  not represent their t rue polyglutamate content. Both liver and brain 
contain folic acid conjugase (15). Freezing and thawing disrupt the cell 
membrane,  and hydrolysis might  start  during the warming procedure (16). 
The true values are therefore probably higher than those calculated from 
the table. Because all tissues were treated alike, a difference in the 
estimated folate polyglutamate content may be due to a difference in 
folic acid conjugase activity. Table 1 indicates that a substantial part  of 
the peripheral  nerve folate is present as polyglutamate.  This suggests that  
folate conjugase has a low activity in that  tissue. The nerve is peculiar also 
in its lack of 5-CHs-H4PteGlu-  the most common folic acid derivative in 
the serum. At present, no satisfactory explanations can be offered for these 
findings. 

This investigation indicates that  in syst~emic folate depletion folate 
seems to be retained in the CNS, whereas the peripheral  nerves are 
depleted of it to the same extent as the blood. In this connexion it is 
interesting that human cerebrospinal fluid contains three times as much 
folate as serum, despite a much lower protein content. But prel iminary 
studies in our laboratory show that  such a gradient  is not present between 
the cerebrospinal fluid and the serum in the rat. Nonetheless, a two- 
way  folate "barrier" seems to exist between the CNS and the blood in the 
rat  making a folate concentration gradient possible between these tissues 
(17). The presence of such a gradient does not exclude a continuous folate 
exchange over the "barrier". 
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Summary  

1. Ra t s  w e r e  d e p r i v e d  of d i e t a r y  fo la te  fo r  12 and  9.5 m o n t h s  in  two  e x p e r i -  
m e n t s ;  one  w i t h  and  one  w i t h o u t  succ iny l su l f a th i azo le  a d d e d  to t h e  diet .  Fo la te  
levels  d e c r e a s e d  f a s t e r  in  t h e  f o r m e r  e x p e r i m e n t  and  the  f ina l  b lood va lues  
w e r e  lower .  Tissue  fo la te  w a s  e x a m i n e d  in t he  l a t t e r  e x p e r i m e n t  only. 

2. The  a n i m a l s  w e r e  r e p e a t e d l y  e x a m i n e d  w i t h  neuro log ica l  t es t s  and  c o m -  
p a r e d  w i t h  a con t ro l  g roup  s u p p l e m e n t e d  w i t h  folic acid. E v e r y  t es t  p r o v e d  
normal .  M e a s u r e m e n t  of m o t o r  n e r v e  conduc t ion  ve loc i t ies  a f t e r  12 m o n t h s  in  
the  e x p e r i m e n t  w h e r e  succ iny l su l f a th i azo le  w a s  g iven  r e v e a l e d  l o w e r  veloci t ies  
in  t he  n o n - s u p p l e m e n t e d  group.  T h e r e  was  no  d i f f e r e n c e  b e t w e e n  t h e  g roups  in  
the  e x p e r i m e n t  w i t h o u t  succ iny l su l fa th iazo le .  

3. In  t he  l a t t e r  e x p e r i m e n t  b r a i n  fo la te  w a s  r e d u c e d  by  on ly  16% in the  
n o n - s u p p l e m e n t e d  an ima l s  c o m p a r e d  w i t h  t he  controls ,  w h e r e a s  w h o l e  blood 
fo la te  fell  by  60 %, l ive r  fo la te  by  50~/0 and  sciat ic  n e r v e  fo la te  by  59 %.  

4. The c e n t r a l  n e r v o u s  s y s t e m  is r e s i s t a n t  to  sys t emic  fo la te  deple t ion ,  
w h e r e a s  t he  p e r i p h e r a l  n e r v e s  a re  d e p l e t e d  to the  s a m e  d e g r e e  as the  e x t r a -  
n e u r a l  t issues.  

Zusammenfassung 

1. In  zwei  E x p e r i m e n t e n  e rh i e l t en  R a t t e n  12 u n d  9z/2 Mo n a t e  l ang  folsf iure-  
a r m e  N a h r u n g ,  in d e m  e inen  mi t  u n d  in d e m  a n d e r e n  ohne  Zusa tz  yon  Succ iny l -  
su l fa th iazol .  Die Fo l s f iu ren iveaus  im Blur  f ie len  im  e r s t en  E x p e r i m e n t  schnel ler ,  
u n d  die  E n d w e r t e  w a r e n  k le iner .  Die Fols~iure in  d e n  G e w e b e n  w u r d e  n u r  im  
E x p e r i m e n t  ohne  Succ iny l su l f a th i azo l -Zusa t z  un te r such t .  

2. Die Tiere  w u r d e n  w i e d e r h o l t  neuro log i sch  u n t e r s u c h t  u n d  m i t  e ine r  K o n -  
t r o l l g r u p p e  verg l ichen ,  die  e inen  Fo l s i i u re -Zusa t z  e r h a l t e n  ha t te .  U n t e r s c h i e d e  
t r a t e n  n ich t  auf.  Bei  d e r  B e s t i m m u n g  de r  N e r v l e i t u n g s g e s c h w i n d i g k e i t e n  bei  
d e m  E x p e r i m e n t  mi t  Succ iny l su l f a th i azo l  w ies  die Gruppe ,  d ie  k e i n e n  Fols~iure- 
Zusa tz  e r h a l t e n  ha t te ,  g e r i n g e r e  G e s c h w i n d i g k e i t e n  auf.  Bei d e m  E x p e r i m e n t  
ohne  Succ iny l su l f a th i azo l  k o n n t e  zwischen  den  G r u p p e n  ke in  U n t e r s c h i e d  f e s t -  
ges te l l t  w e r d e n .  

3. I m  l e t z t g e n a n n t e n  E x p e r i m e n t  w a r  d ie  F o l s ~ u r e - K o n z e n t r a t i o n  16% ge-  
r i n g e r  im G e h i r n  in de r  G r u p p e  ohne  Fols~iure-Zusatz ,  d ag eg en  w a r  die  K o n -  
z e n t r a t i o n  im Blur  60 Q/0, in de r  L e b e r  50 % u n d  im N e r v u s  i schiadicus  59 % ge -  
r i nge r  als in  de r  Kon t ro l l g ruppe .  

4. Das  zen t r a l e  N e r v e n s y s t e m  ist g e g e n  F o l s f i u r e - E n t a r m u n g  res i s ten t ,  d a -  
gegen  w i r d  das  p e r i p h e r e  N e r v e n s y s t e m  im gle ichen G r a d  e n t a r m t  wie  a n d e r e s  
Gewebe .  
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