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position, and it is not given by pyridones. 
Hence the hydroxyl group can only be in the 
3-position of the pyridine ring or in the ben- 
zene ring ortho or meta to the primary amine. 
Through the courtesy of Dr. A. R. Day, who 
prepared the ortho hydroxy derivative of 
sulfapyridine, we have been able to rule out 
this possibility. The meta hydroxy derivative 
has not been ruled out, but we have been 
inclined to favor the 3-position in the pyridine 
ring as being the more plausible. This postu- 
lation is in agreement with the recent work of 
Weber et d7 which definitely places the 
hydroxyl group in the pyridine ring. 

Discussion. These results indicate that the 

urinary elimination of sulfapyridine is more 
complex than hitherto recognized. Since the 
hydroxysulfapyridine and the water-soluble 
glucuronide possess free arylamino groups they 
are measured by diazotizat5on procedures along 
with the “free” sulfapyridine. Their thera- 
peutic efficiency may not be equivalent to 
that of the unchanged drug. Further, the 
excretion of a part of the drug in a highly 
soluble form is important in the etiology of 
sulfapyridine urolithiasis.” 

Summary. Following oral administration 
of sul fapyridine, a hydroxysulfapyridine and 
a water-soluble hydroxysulfapyridine glucu- 
ronide have been isolated from dog urine. 

7Weber, C. J., Lalich, J. J., and Major, R. H., 
PROC. Soc. EXP. BIOL. AND MED., 1943, 53, 190. 

8 Scudi, J. V., and Robinson, H. J., Am. J .  M s d .  
Sci., 1941, W l ,  711. 
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Microbiological Differentiation of Pyridoxine and Pseudopyridoxine.* 

B. CONNOR JOHNSON. (Introduced by H. H. Mitchell.) 
From the Division of Animal Nutrition, University of Illinois, Urbana. 

Snell, Guirard, and Williams1 obtained ab- 
normally high pyridoxine values when urine 
was assayed with Streptococcus lactis R 
against a pyridoxine standard. These workers 
demonstrated that the effect was due to the 
presence in urine of a metabolite of pyridoxine 
which they called pseudopyridoxine. I t  was 
found that pseudopyridoxine could be formed 
by the interaction of pyridoxine and amino 
acids during autoclaving.2 

Using yeasts and molds for pyridoxine assay, 
other workers (Robbins and Ma: Carpenter 

* The work described in this paper was done 
under a contract, recommended by the Committee 
on Medical Research, between the Office of Scien- 
tific Research and Development and the University 
of Illinois. 

1 Snell, E. E., Guirard, B. M., and Williams, 
R. J., J. Biol. Chem., 1942, 143, 519. 
2 Snell, E. E., PROC. SOC. EXP. BIOL. AND MED., 

1942, 61, 356; J .  Bact., 1943, 45, 199. 
3Robbins) W. J., and Ma, R., Proc. Nut .  Acad. 

Sci., U. S., 1942, 29, 172. 

et u Z . , ~  Atkin et d.,5 and Stokes et aZ.,6) did 
not obtain abnormally high values on mate- 
rials known to contain pseudopyridoxine. I1 
has therefore been postulated that these organ- 
isms do not respond to pseudopyridoxine. 

While Snell et al.2 obtained evidence that 
S. lactis utilizes only pseudopyridoxine and 
not pyridoxine, no conclusive evidence has 
been obtained that yeasts do not utilize both 
pyridoxine and pseudopyridoxine. The high 
assay values obtained with S .  lactis merely 
reflect the small conversion of pyridoxine td 
pseudopyridoxine in the standard. If both 
compounds are active for an organism, abnor- 
mally high assay values would not be expected. 

4 Carpenter, L. E., Elvehjem, C. A., and Strong, 
F. M., PROC. SOC. EXP. BIOL. AND MED., 1943, 
54, 123. 

5 Atkin, L., Schultz, A. S., Williams, W. L., and 
Frey, C. N., Ind. Eng.  Chem., Anal. Ed., 1943, 
15, 141. 
6 Stokes, J. L., Larsen, A,, Woodward, C. R., Jr., 

and Foster, J. W., J. Biol. Chem., 1943, 150, 17. 
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In  order to obtain specific evidence as to 
whether yeasts can utilize pseudopyridoxine, 
we have made the two studies reported below. 

Experimental. The following work was 
carried out on human sweat which was found 
to contain pseudopyridoxine as well as pyri- 
doxine. 

The method used for the separation of pyri- 
doxine and pseudopyridoxine in sweat involved 
the elimination of pyridoxine by yeast growth, 
filtration of yeast cells, and assay of the filtrate 
for pseudopyridoxine. In  a similar manner 
pseudopyridoxine could be eliminated by bac- 
terial growth, the bacterial cells removed by 
filtration, and the filtrate assayed for pyri- 
doxine. 

A sample of pooled filtered sweat, concen- 
trated 2 to 1, contained 0.0018 pg of pyri- 
doxine per cc by the Saccharomyces carlsber- 
genesis procedure of Atkin, Schultz, Williams, 
and Frey,j and 4 pg of pyridoxine equivalents 
of pseudopyridoxine using the Lactobacillus 
casei procedure of Carpenter, Elvehjem, and 
Strong? 

Four cc of this filtered sweat and 1 cc of 
Sacch. carlsbergensis inoculum were added to 
5 cc of the medium of Atkin et aL5 Less than 
maximum growth of the yeast was obtained 
in 24 hours. The yeast cells were filtered off 
and the filtrate assayed with L. casei. Four 
pg per cc of sweat of pyridoxine equivalent of 
pseudopyridoxine were found in the filtrate. 
The same medium after filtering off the yeast 
cells was reinoculated with yeast and no 
growth was obtained, indicating that the pyri- 
doxine had been completely utilized by the 
first yeast growth. When 5 and 20 mpg of 
pyridoxine were added to the filtrate 99% 
was recovered, showing that growth had not 
been prevented by the presence of any inhib- 
itory substances which might have been 
formed by the original yeast growth. 

L. casei was grown on the medium of Landy 
and Dicken,’ omitting the pyridoxine, and the 
same sweat as before was added a t  10 levels 
from 0.1 to 5 cc per tube. After 72 hours the 
cells were removed by filtration. The pyri- 
doxine was recovered from the filtrate by ad- 
sorption and elution from Lloyd’s reagent and 

7Landy, M., and Dicken, D. M., J .  Lab. Clin. 
xed. ,  1942, 27, 1086. 

the amount found by yeast assay was 0.0016 
pg per cc of sweat. This value corresponds 
closely to the value of 0.0018 pg per cc ob- 
tained on the original sweat sample. Another 
aliquot of the casei filtrate was re-inoculated 
with L. casei and no growth was obtained. 
When pseudopyridoxinet was added, growth 
of L. casei was obtained. 

These experiments demonstrate that yeast 
can use pyridoxine and not pseudopyridoxine, 
whereas L. casei uses only pseudopyridoxine 
and not pyridoxine. 

The assay values on sweat obtained by the 
yeast Sacch. carlsbergensis correspond with 
those obtained by Sacch. miformis8 and the 
mutant mold Neurospora sitophila 299! Ap- 
parently therefore, these organisms also 
respond only to pyridoxine. In  addition to 
L. casei4 and S.  Zactis R,le2 Leuconostoc mesen- 
teroMtes was also found to respond to pseudo- 
pyridoxine and therefore cannot be used as an 
assay organism for pyridoxine as suggested 
by Gaines? 

Since L. casei uses only pseudopyridoxine, 
it could be used for the assay of this compound 
if pseudopyridoxine were available for a 
standard. An assay using pyridoxine, itself, 
as a standard is not accurate due to the varia- 
bility of the conversion of pyridoxine to pseu- 
dopyridoxine during sterilization. This fact 
was shown by assaying sweat samples for 
pseudopyridoxine with L. casei using three 
different sterilization times, 10, 15, and 20 
minutes. The assay values obtained were 
respectively, 10, 4, and 0.13 pg per cc of 
pyridoxine equivalent of pseudopyridoxine. 
The assay values decreased as more of the 
pyridoxine in the standard was converted to 
pseudopyridoxine. 

Work was carried out on the separation of 
pyridoxine and pseudopyridoxine without re- 
course to microorganisms and some success 
was obtained with Lloyd’s reagent. 

Fifty cc of a pooled sample of sweat were 
t By adding pyridoxine in large amounts, 0.1 to 

1.0 pg per tube before sterilization. Amounts of 
pyridoxine less than 0.1 y/tube do not give any 
stimulation of L. casei at the sterilization times 
used here (up to 20 minutes). 

SBurkholder, P. R., Am. J .  Bot., 1943, 30, 206. 
9 Gaines, S., and Stahly, G. L., J .  Bact., 1943, 

46, 441. 
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TABLE I. 
Separation of Pyridoxine and Pseudopyridoxine by 

Means of Lloyd’s Reagent. 

Filtrate, Eluate, 
y h  y lcc  

Pyridoxine 
Sacch. cartsber- 

Pseudopyridoxine 
gensis 0.0000 0.0016 

L. cavei 0.16 equivalents 0.31 equivalents 

brought to pH 3.0 with sulfuric acid. 0.5 g 
of Lloyd’s reagent was added to absorb the 
pyridoxine. The pyridoxine was eluted with 
15 cc (three 5-cc portions) of 1/10 N NaOH. 
This eluate was neutralized and diluted to 25 
cc. Both the solution left after the Lloyd’s 
reagent absorption (concentrated to 2 5 cc) 
and the eluate were analyzed for pyridoxine 

and for pseudopyridoxine. The results are 
given in Table I. 

From this table it can be seen that while 
about two-thirds of the pseudopyridoxine fol- 
lows the pyridoxine in its absorption as found 
by Snell et d.,l the filtrate does contain con- 
siderable pseudopyridoxine and no pyridoxine. 
Thus some separation was secured and again 
the yeast was unable to utilize the pseudopyri- 
doxine. 

Summary. Pyridoxine has been separated 
from pseudopyridoxine by using the yeast 
Saccharom yces carlsbergensis and the bac- 
terium Lactobacillus casa’. It has been shown 
that Sacch. carlsbergensis assays and utilizes 
only pyridoxine while L. casei assays and 
utilizes only pseudopyridoxine. 
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Ovarian Tumors in Adult Rats Following Prepuberal Administration of 
Estrogens.* 

HENRY B. HALE AND CHARLES K. WEICHERT. 
From the Zoological Laboratory, University of Cincinnati. 

Estrogens injected into lactating rats have 
been shown to be transmitted to the suckling 
young inducing changes in urogenital organs 
of both sexes.l The effects are of such a 
nature that it seemed advisable to make 
further observations on similar animals, a t  
intervals after cessation of treatment, in order 
to determine the permanency of the condition 
and the course of any subsequent changes. It 
has been reported that female rats given pre- 
puberal injections of androgen24a6 or estro- 

*The authors are indebted to Dr. 0. Kamm of 
Parke, Davis and Co. for generous supplies of 
theelin and to  Dr. G. -4. Harrop of the Squibb 
Institute for Medical Research who kindly fur- 
nished the stilbestrol used in this investigation. 

lweichert, C. K., and Kerrigan, S., Endocm’n- 
ology, 1942, 30, 741. 

2 Wilson, J. G., Young, W. C., and Hamilton, 
J. B., Yale  J. Biol. and Me&., 1940, 13, 189. 
3 Wilson, J. G., Hamilton, J. B., and Young, 

W. C., Endocrinology, 1941, 29, 784. 
4 Greene, R. R., Burrill, M. W., and Ivy, A. C., 

Anat. Bee., 1943, 83, 19. 

gen5-? have severe reproductive deficiencies as 
adults. Because of variations in methods of 
administration, hormones used, and length of 
treatment, the present study brings out differ- 
ences thought to be of significance. 

Methods. We have observed that in un- 
treated female littermates of immature ani- 
mals given daily injections of diethylstil- 
bestrol, the vaginas open at  the same time as 
in injected animals. This has been confirmed 
repeatedly with large litters containing only 
one injected animal. Similar changes have 
been observed in litters confined to cages in 
which stilbestrol was sprayed upon shavings 
used as nesting material. Injection of cage- 
mates or contamination of nesting material 
with stilbestrol may therefore be used as 
alternative methods of administering hormone 
to immature animals. 

5 Wilson, J. G., Anat. Bec., 1943, 86, 341. 
6Greene, R. R., and Burrill, M. W., Proc. Am. 

7 Turner, C. D., Proc. Am.  Physio2. SOC., 1941, 
Physiol. Soc., 1941, 114. 
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