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Effects of Desoxy- and Methoxypyridoxine in the Mouse." (17681) 

EDWARD C. DE RENZO AND LEOPOLD R. CERECEDO. 
E'roni t l i f  I )~.purt inoi t  o f  Zioche,ui.stl-y, Forrlliiinr Z'aiversify, S c z c  Pork City. 

-4 powerful anti-pyridoxine activity of 
desoxypyridoxine and methoxypyridoxine was 
observed by Ott (1,2) in the chick. The effects 
of these compounds in the rat were studied 
by Porter and co-workers ( 3 ) .  These workers 
concluded "that desoxypyridoxine interferes 
with some 'phase of tryptophan metabolism. 
They also found that, though methoxypyri- 
doxine may act similarly, there was some 
cleavage of this substance in v i m  to pyri- 
doxine. The finding reported from this 
laboratory( 4 )  that the vitamin Bo deficient 
mouse, in contrast to the rat, does not develop 
a typical set of symptoms has been con- 
firmed by others(5,6). The  observations of 
Ott suggested to us the possibility of produc- 
ing a more severe deficiency in the mouse by 
means of desoxy- and methoxypyridoxine. 

Experimental. ( a )  The eBect of desoxy- 
pyridoxine and methoxypyridoxine in vitamin 
B6 deficient mice. In  this study, 3 strainst 
of albino mice were used: namely, Swiss- 
Webster, Rockland, and our own strain. The 
animals were placed a t  weaning on a vitamin 
B6-free diet (diet -4) of the following corn- 

position : Casein (Labco) , 2 5 ; sucrose, 53 ; 
salts ( 7 )  , 5 ; roughage material (Ruffex) 2 ; 
hydrogenated vegetable fat (Criscu or 
Primex), 10; lard, 5. This diet was supple- 
mented with the following vitamins added per 
kg diet: Thiamine, 10 mg; riboflavin, 10 mg; 
calcium pantothenate, 100 mg; choline, 1.5 
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FIG. 1. 
Growth curves sliowing the  effects of desoxypyri- 

doxinc (Ill'] a n d  mcthtrsvpyridosine (MP) in vit. 
B6 deficient mice. 

(a)  Growth curve of iuiw receiving the deficient 
dirt (diet A) supplemented with 20 mg MP per 
kg diet; (1,) growth curre of mice receiving diet 
A and n subcutaneous injection of 50 y M P  daily; 
( c )  growth curve of mice rrceiving diet A supple- 
mented with 20 mg DP and 20 mg M P  per kg diet; 
(d) growth curve of mice recoiving diet A, and, 
(e )  growth curve of mice receiving diet A supple- 
mented with 20 nig DP per kg diet. 

7. &wk, P. B., and Oser, 13. L., Science, 1931, 

3 A mixture of 90% p- and 10% a-carotene was 
r74, 369. 

used. 
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TABLE I. 
Effects of Desosypyridoxine (DP) and Methoxypyridoxine (MP) on 1%. B6 Deficient Alice. - ---- 

Time of appearance 
of the acrodynia- Survival time 

Diet No. af mice (avg in days) (avg in days) 

Control 12 
Control + DP 24 
Gontrol + MP 11 

40 
3'1 * 

*Al l  the mice in thi8 group wore normal. Their avg body wt 011 60th day of experiment 
mas 34.6 g. 

g; /I carotene$ 20 mg; u tocopherol, 401 mg; 
vitamin D (Drisdol) 2500 I.U. This group 
served as controls. Two other groups received 
the basal diet supplemented with 2 0  rng 
desoxypyridoxineSI and 2 0  mg methoxypyri- 
doxine,II respectively, per kg diet. The results 
of these experiments are shown in Fig. 1 
and Table I. 

I n  Fig. 1 are shown Ithe growth curves 09 
mice of the 3 groups which may be considered 
typical of the majority of mice studied. Also 
included is the growth curve of 5 mice which 
received bath analogues at the same level in 
the deficient diet. Finally, the grwth curve 
of 6 mke given methoxypyridmine sukmtane- 
ously (50 y/day) is also included. The anti- 
vitamin effect of desoxypyridoxine (manifests 
itself both by its effect on growth and its 
ability to produce the typical vitamin B6 de- 
ficiency syndrome (Table I ) .  On the other 
hand, the methoxy analogue displays pyri- 
doxine activity as indicated by its ability to 
stimulate growth and counteract the anti- 
vitamin action of desoxypyridoxine. 

(b) The eflect of the protein level in the 
diet, and the eflect of supplementing the diet 
with methionine, on the deficiency symptoms 
induced by desoxypyridoxine. The same ex- 
perimental procedure was used here as in 
(a) except that the casein level was varied 
from 15 to 60740 at the expense of sucrose. 
One group of mice was given the 25% casein 
diet supplemented with DL-rnethionine to 
bring the total methiunine content up to the 
amount present in a 6070 casein diet (1.0570 
m-methionhe). In each case, a control 
group was run without dewxypyridmine. The 
results of these experiments are summarized 

Q We are indebted to Dr. Karl Folkcrs of Merck 
& Go. for these substances. 

in Table 11. Tlhey show that the deficiency 
symptoms do not develop unless the anti- 
vitamin is included in the diet. They also 
show that an (increase in the protein intake 
shortens the snrvival period of vitamin B de- 
ficient mice. This is in agreement with the 
findings of M-iller and Baumann(6). I t  is 
worthy of note that a supplement of 
methionine reproduced the effects of the 60% 
casein diet. 

(c) The inhibition index of  desoxypyridox- 
ine ;n the mouse. By 'inhibition index' we 
mean the molar ratio of anti-vitamin to vita- 
min, where the quantity of anti-vitamin is just 
capable of counteracting an amount oj the 
vitamin sufficient to cover minimal daily needs. 
The procedure used in determining the in- 
hibition index was as fokws: Weanling mice 
were placed on the 25% casein vitamin B6- 
ddicient diet, and kept on this ration for a 
depletion period of 30 days. At the end of 
this period, the animals were ready for the 
experiment. Beginning on thie 30th day, and 
daily thereafter, they were injected sub- 
cutaneously wit41 dut ions containing desoxy- 
pyridoxine and pyridoxine in ratios (anti-vita- 
min/vitamin) of 50, 25, 15, 10, and 5. Pre- 
liminary experiments had shown that an in- 
jection 04 1 y pyridoxine11 per day was in- 
sufficient for maintenance in most cases, 
whereas a dose o'f 2 y would cause some 
growth, and in some cases a fairly substantial 
increase in weight. Accordingly, the experi- 
ments were performed with both these levels 
of pyridoxine in Ithe ratios of anti-vitamin/- 
vitamin mentioned above. Table I31 shows 
the growth response of the mice to the various 
ratios of desoxypyriduxim/pyridoxine. It 
was observed that injections with the higher 
rat,ios caused an immediate and sharp de- 

11 Expressed as pyridoxine HC1. crease in the weights of the animals. When 
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TABLE 11. 
D a b  Showing the Effects of the Casein Level in the Diet, and of a Supplement of Methionine, 

on the Acrodynia Induced by Dasoxypyridoxine (DP) . 

No. of mice Level of casein 

15 
16 
12 
24 
11 
21 
12 
18 
10 
-- __ _ _  - 

15% (Control) 
15% + DP 
25% (Contnol) 
25% + DP 
45% (Control) 
45% + DP 
60% (Control) 
60% + DP 
25% + DP + DL-methionhe 

- 
24 

23 

24 

18 
18 

- 
- 
- 

49 
31 
40 
32 
35 
31 
30 
25 
23 

TABLE 111. 
Data Showing the Response of Vitamin B6:Deficient Mice to Pyridoxine and t o  Various Ratios 

Desoxypyri~xine/Pyridoxine. 

Growth response" 
No. of mice 

y Pyridoxine I \ - No. of mice Ratio D.P./P. per day + 
19 
14 
7 
7 
6 
5 
4 
5 
11 

7 

- 
I 

50 
25 
15 
10 
25 
15 
10 

5 

1 
2 
1 
1 
1 
1 
2 
2 
2 
2 

5 
12 
0 
0 
0 
0 
0 
0 
2 
5 

14 
2 
7 
7 
6 
5 
4 
5 
9 
2 

~ ~~~~~~~ ~~~~~ 

* The (+) sign denotes a gain, the (-) sign a loss in weight. 

desoxypyridoxine was administered at a ratio 
of anti-vitamin : vitamin of 10 to mice re- 
ceiving 2 7 pyridoxine per day, they still lost 
weight, though at a slower rate, and then 
died. On the other hand, when the ratio was 
5 ,  under the same conditions, there was a 
slight increase in the weights of the animals, 
and they survived for relatively long periods. 

All animals receiving the higher ratios 04 

desoxypyridoxine to pyridoxine developed the 
typical vitamin BG deficiency syndrome (ex- 
cept those which succumbed rapidly). Curi- 
ously enough, even some 04 the mice receiving 
the anti-vitamin at the ratio of 5 ,  mentioned 
in the preceding paragraph, showed the symp- 
toms, but these later disappeared. Such a ratio 
of 5 ,  in the case of animals receiving only 1 y 
pyridoxine per day, was still effective. How- 
ever, this is not signifitcant, since, as men- 
tioned above, 1 y pyridoxine is not adequate 
for maintenance . 

Discussion. Contrary to what has been 

found in the case of rats, simple deprivation of 
vitamin B6 apparently does not. impose a 
sufficiently severe strain on the mouse to pro- 
duce 'the gross symptoms of the deficiency. 
The experiments described a b m  show that 
this syndrome may be produced in mice by 
the administration of desoxypyridoxine. The 
animals displayed the typical acrodynia of 
the paws and snout, ring tail, and the spastic 
gait. In  confirmation of the findings of Miller 
and Baumann ( 6 ) ,  our experiments also show 
that an increase of the casein level in the diet 
will shorten the survival period of vitamin B6 
deficient mice. It is interesting, however, that 
this increase had no effect on the symptoms 
induced by the anti-vitamin except when the 
casein level was increased to 6076, when some 
slight effect was observed. Apparently a t  the 
level of desoxypyridoxine administered, the 
inclusion of large amounts of casein had only 
a slight effect on the acrdynia. This is in 
contrast to the pronounced effect which the 
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casein level exerts on the skin lesions produced 
in the vitamin Bs deficient rat not rtxeiving 
desoxypyridoxine (8). The results obtained 
with the methionine supplement are not sur- 
prising in v im of our observations on rats(9) 
which clearly showed the deleterious effect of 
sulfur amino acids on the vitamin Be deficient 
animal. 

In contrast to the anti-vitamin action shown 
by demxypyridoxine, methoxypyridoxine ex- 
hibits pyridoxine activity in the mouse. Thus, 
the mouse differs from the chick in its reaction 
to this analogue. The results of Porter and 
co-workers(3) are of interest in this connec- 
tion in that they give evidence for both a 
vitamin and anti-vitamin action of this com- 
pound in rats. Results of experiments now in 
progress in our laboratory indicate that 
methoxypyridoxine is not quantitatively 
cleaved to pyridoxine in the mouse, since in- 
jection of an amount equivalent to 2 y pyri- 

8. Cerecedo, I;. R., and E'oy, J. R., Arch. BW- 

9. Cerecedo, L. H., Foy, J. H . ,  and De Renzo, 

- - . - - - - - __ _____- - -- - - - - - - 

ckein., 1944, v5, 207. 

E. C., Arch. Biociieon., 1948, v17, 397. 

doxine (which gives a fairly good growth re- 
sponse in the vitamin Bs deficient mouse 
(Table 111) ) is without effect. 

Summary. (1) Desoxypyridoxine has been 
shown to exert a powerful antipyridoxine effect 
in the mouse. With the aid of this substance, 
typical symptoms of v i t a m  B6 deficiency 
(acrodynia) have been produced in this 
species. ( 2 )  A high casein level in the diet 
was found to have a detrimental effect on the 
acrodynia thus produced, but not to the same 
extent as that observed in #the case of the 
acrodynia of vit. B6 deficient rats, not re- 
ceiving desoxypyridoxine. Methionine, in 
amounts equivalent to those present in the 
casein, had a corresponding detrimental effect. 
( 3 )  The pyridoxine requirement of the mouse 
was.found to be, under the conditions of our 
experiments, ,between 1 and 2 y per day. 
(4) For mice receiving 2 y pyridoxine per day, 
the inhibition index of desoxypyridoxine was 
found to be 10. (5) Methoxypyridoxine acts 
as a pyridoxine precursor in the mouse. 
Received January 20, 1950. P.S.E.B.M., 1950, v73. 

Hypoalbuminemia and Renal Lesions in Experimental Hyperglobulinemia.' 
(17=) 

RALPH ill. SUSSMAN AND SELWYN Z. FREED. (Introduced by A. M. Fishberg.) 
From Beth Israel Hospital, New Pork City. 

Recent observations have stimulated inter- neys which occur after the intraperitoneal in- 
est in the role of proteins in the pathogenesis jection of normal rabbit globulin. When the 
of renal disease( 1-5). This report is con- rabbit antipneumococcic serumt employed was 
cerned with changes in blood serum and kid- subjected to chemical and electrophoretic 

analysis, it was found to be a 10% globulin - ______ 
*Work done under a grant from the Joseph 

in memory of their daughter, Miriam L e v  ~h.  
1. Bywaters, E. G. L., and Beall, D., Brit. Y. J., 

2 .  Flink, E. B., J .  Lab. and Clin. Yea. ,  1947, 

3 .  Lucke, B., Military Surgeoorn, 1946, v99, 371. 
4, Adam, W. S., Alling, E. L., and Lawrence, 

5. Sussman, R. M., and Kayden, H.'J., Arch. 

and Helen Yeamans Levy Foundation eetablhhd with a 'Ontent Of '"% at pH 
7.4 consisting chiefly 04 gamma and traces of 
beta globulin Preserved in 0.4% Phenol and 
1 : 50,OOO phenyl mercuric borate. 

Method. Rabbits weighing 2 to 3 kg were 
fed pellets, lettuce and water. Fifty to 60 cc 
of the test material were injected intraperi- 

t Through the courtesy of the Lederle Labora- 
toriee Division of the American Cyanamid Cor- 
poration. 

1941, ~ 1 ,  427. 

v32, 223. 

J. S., Am. J .  Med., 1949, v6, 141. 

In t .  Xed., 1948, v82, 698. 


