
10 ALOIWIX IN RATS 

Titrations were carried out on filtrates from 
each passage. 

I n  assaying the virus content of the embryos 
from the 5th passage, eggs were separated on 
the basis of the routes by which the inocula- 
tions were made and different portions of the 
embryos in each group were titrated separately 
for virus content. These portions included 
pools of the chorioallantois, pools of the heads 
of embryos, and pools of the abdominal 
viscera (kidneys, liver. spleen, stomach and in- 
testine). Tn those inoculated by the intra- 
embryonic method, pooled brains only were 
titrated for virus. 

After the 5th passage the intraetnbryonic 
method was abandoned, and the passages 
made by the 2 remaining routes were carried 
independently of each other. In the passages 
which were made by the chorioallantoic route. 
the material for the next inoculation was al- 
ways obtained from the pooled heads of em- 
bryos harvested from the previous passage : 
in those made by the yolk sac route, the 
material inoculated was always harvested frorn 
the pooled viscera of embryos previously 
infected by the yolk sac route. The 
purpose of these 2 separate lines of passage 
was to determine whether the relative differ- 
ence in the amount of nervous tissue repre- 
sented would influence appreciably the amount 
of virus produced. 

I t  has been stated that a high per cent 
(about 80%) of the embryos died between 
the 2nd and1 5th days. These deaths occurrcrl 
from the first passage onward. No distinctive 
gross or microscopic lesions in either the 
chorioallantois or the embryos have thus far 
been identified, but this is under further study. 

The incidence of deaths in embryos in eggs 
incubated at  37°C was lower (40%) than 
that in eggs incubated at  35°C. 

Our observations are summarized in 
Table T .  Results on certain of the pas- 
sages have been omitted to save space. 
These are in agreement with those given. All 
of the titrations were carried out by inoculat- 
ing the individual dilutions of the passage 
material intracranially into groups of 3 to 
3 white mice, each with 0.025 ml of the d’ilu- 
tion, and 50% infection in the individual 
groups was counted as the end point. 

Seutralization tests against anti-SK serum, 
prepared before these studies were initiated, 
were carried out with virus from the 10th 
egg passage. The filtrate used in the tests 
titered lo-:, based on 50% infection. I t  was 
employed in a dilution of 10-2 and 0.5 in1 of 
this dilution was treated with an equal volume 
of the individual serum dilutions. Complete 
neutralization was obtained in serum dilutions 
u p  to and including 1:512, the highest serum 
dilution tested. Theiler’s GD-VII strain of 
mouse encephalomyelitis virus was not neutral- 
ized by the serum. 

Suninzary. The murine SK strain of polio- 
inyelitis virus was carried through 14 passages 
on developing eggs without evident diminu- 
tion of virus content. Its multiplication was 
associated with a high incidence of deaths in 
the embryos. The incidence of deaths was 
influenced by the temperature a t  which the 
eggs were incubated after inocu1ation.t 

t Since this manuscript was submitted, we have 
iti:ide ohsrrvations ~vlticli  indicate that the Lansing 
Ytraiii :ilso, 11i;iy he vnltivntcd under tlieac condi- 
t i oils. 
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Alopecia in Rats Fed Certain Soybean Oil Meal Rations.* 

It is generally believed that the rat does 
not require dietary sources of inositol and 

biotin when purified rations are fed. How- 
ever, certain dietary constituents may in some 

* Published with the approval of the Director of This work Itas been supported in part  by A. E. 
the \Viseonsin Agricultural Experiment Station. Staley and Co., Decatur, Ill. 
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TABLE I. 
Effect of Biotin :ind lnositol on Hair Loss (J3xperimcnt I). 

Avg wt in g 
S o .  of rats after 6 wks 

Total No. showing (initial 
Lot No. Rna tion of rats hair loss wt, 40 g )  

1 Soybean oil i n c d  basal 30 13 135 
3 A.O.M. basal + O.lyO inositol 35 33 141 
3 

daily (oral) 32 0' 141 
4 

daily ( i n j )  24 0" 144 
5 S.O.M. b:isal + 0.3q0 inositol B 0 132 

7 Raw S.O.M. basal + 1 pg biotin &lily (oral) 14 2 104 
8 

S.O.M. basal + 0.1% inositol + 4 p.g biotin 

S.O.M. basal + 0.1% inositol + 4 pg biotin 

G Raw soybran oil m e d  basal 22 15 94 

Raw S.O.M. basal + 0.3% inositol 8 0 91 
_____________ --____ _ _  

* I n  each of thesc groups there was one rat  which showed early signs of hair loss but spon- 
tancous cure followed. 

manner bring out a need for one or both of 
these vitamins. I t  is well known that the 
inclusion of a sulfonamide drug in a purified 
ration may give rise to biotin and inositol 
deficiencies.lP? The drug probably acts by 
increasing the demands of the organism be- 
yond its synthetic capacities for the factors 
or by inhibiting intestinal organisms which 
ordinarily act as a source of these  factor^.^^^ 
An inositol deficiency has also been produced 
by feeding a ration composed largely of corn, 
soybean oil meal and alfalfa.5 I t  was sug- 
gested that the need for inositol when this 
natural ration was fed was the result of a 
vitamin imbalance or of some change in the 
intestinal flora. A biotin deficiency will also 
result if a ration containing raw egg white 
is The avidin of the egg white com- 
bines with the biotin in the intestinal tract 
thus forming a complex which is unavailable 
to the rat! 

1 Nielscn. E., and Elvehjem, C. A., J .  Bid .  

2 Xielsen, E., and Black, A., PRW. Soc. EXP. 

3 Woollcy, I). W.. 6. Szclrilinir, 1944, 28, 305. 
4 Xiclwn, E., and Black, A., J. Xutrit ion, 1944, 

3 Cunlia, 1'. J., Kirkwood, 8., Phillips, P. H., 
and Dollstedt, G., PRO<-. So('. ESP. BIOL. AND 

Cliem.,  1942, 14-5, 713. 

BIOL. A N D  MED., 1944, 53, 14. 

28, 203. 

MED., 1942, 51, 236. 
6 Boas, M. A, Eiochent. J., 1927, 21, 712. 
7 Xielsen. E., and Elvchjem, C. A., J. Bid. 

P Eakin, 13. E., Snell, E. E., and Williams, R. J., 
Clrci)i., 1942, 144, 405. 

J .  Riol. C'hcm., 1940, 136, 801. 

We have observed an alopecia in rats fed 
certain soybean oil meal rations which was 
prevented by supplements of biotin and/or 
inositol. The condition did not develop when 
the rations were supplemented with cystine 
or methionine. 

Experimental. Weanling male and female 
rats of Sprague-Dawley breeding were used 
in these studies. The soybean oil meal basal 
ration was composed of soybean oil meal 
(expeller processed, commercial) 34.0 g, 
sucrose 57.5 g, salts IV  4.0 g,9 corn oil 4.0 g, 
choline chloride 0.3 g, niacin 2.5 mg, calcium 
pantothenate 1.0 mg, pyridoxine 0.3 nig, 
thiamine hydrochloride 0.3 mg, riboflavin 0.3 
mg, and 2-methyl- 1,  4-naphthoquinone 0.1 mg, 
per 100 g ration. The raw soybean oil meal 
basal ration differed from this ration in that 
unheated solvent extracted flakes replaced the 
soybean oil meal. Two drops of halibut oil 
were given weekly. Oral biotin supplements 
were given by dropper, and injected biotin 
supplements were injected intradermally in 
saline solution. 

Rations were mixed every 2 weeks and were 
stored at  refrigerator temperatures to avoid 
possible development of rancidity. Rations 
and distilled water were given daily to insure 
ad libitum consumption. 

Results. Experiment I .  Table I sum- 
marizes growth data and the incidence of 
alopecia in rats fed the soybean oil meal 
rations. Only small differences in growth rate 

~ _ _ _ _ _ _ _  - ---__ - 
0 Yliillips, F. H., :tiid Hart, H. Iz., ,7. I?;c17. 

Chon., 1935, 109, 657. 
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were observed in the rats receiving the soy- 
bean oil meal basal ration and supplemented 
rations (lots 1-5) ) .  However, 13 of 20 rats 
receiving the soybean oil meal basal ration 
(lot 1) developed a marked alopecia. The 
condition was first observed during the 4th 
week of the experiment and in all cases was 
still evident at the end of the 12-week es- 
perimental period. The hair loss started in 
the dorsal region of the head and proceeded 
bilaterally along the sides to the tail region. 
,411 the hair loss reported herein follower1 t h i ~  
general pattern and persisted throughout the 
experimental period unless otherwise indicated. 
The alopecia was not pre\,ented by supl)le- 
mentation with 0.1./,> inositol (lot 2 ) .  ‘TIit~ 

condition was prevented when the basal rii- 

tion was supplemented with 0.3% ino.;itol 
(lot 5 )  or a combinatioii of O.lF inositol 
and a daily biotin supplement of 4pg. Oral 
adm in is t ra t ion or in t rad ermal inject ion 3 ( t 
biotin were equallj. effective (lots 3 and -11. 

bean oil meal basal ration ( l o t  6 )  was les. 
than the growth rate of rats receiving the 
heated commercial soybean oil meal basal ra- 
tion (lot 1). .A slight stimulatory effect on 
growth was observed when biotin was added to 
the raw soybean oil meal basal ration (lots 6 
and 7 ) .  Hair loss similar to that observed 
in lots 1 and 2 was also noticed in lot 6 when 
the raw soybean oil meal basal ration was 
fed. Fifteen of 22 rats in the later group 
exhibited the characteristic symptoms. Sup- 
plenientation oi this ration with biotin ( 1 I L ~  

per rat per daj- .  l o t  i )  reduced the inciclenct~ 
of hai: loss. Only 2 rats in a group of 14 
showed any signs of alopecia. When the raw 

The growth rate oi rats ietl t h o  I - ~ K  

soybean oil meal basal ration was supplement- 
ed with 0.3% inositol (lot 8) no hair loss 
occurred. 

Exprrinzent 11. The effects of adding 
cystine and methionine to the soybean oil 
meal rations are summarized in Table 11. 
‘The characteristic hair loss was again observed 
when the soybean oil meal basal ration was 
supplemented with 0.1% inositol (lot 1). It 
also developed when the raw soybean oil meal 
ration (lot 3) was fed. However, when these 
rations were supplemented with cystine or 
methionine no permanent alopecia was noticed. 
In each of these supplemented groups (lots 
2. 4. 5 )  there was one rat that showed early 
signs of hair loss which cleared up spontane- 

Supplementation of the rations with cystine 
and methionine also resulted in a marked 
growth stimulus, especially in the case of the 
raw soybean oil meal rations. 

Discussion. Apparently, soybean oil meal 
in  some manner increases the dietary require- 
ment of biotin and/or inositol. This effect 
may be due to alteration in the intestinal 
flora, to some absorption disturbance, to a 
vitamin imbalance or to the action of anti- 
vitamins which may be present in soybean 
oil meal. I t  is possible that only one of these 
vitamins is the limiting factor and that the 
second factor acts only in the formation of 
the first. I t  is also possible that both of 
these factors function in the formation of a 
third factor which is really the necessary 
factor. I t  is interesting that the condition 
does not develop when the soybean oil meal 
rations were supplemented with cystine or 
methionine. I t  seems possible that inositol 

ously. 
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and/or biotin may be closely related to cystine 
and methionine in normal hair formation. 

Another type of hair loss, referred to as 
the "spectacle eye" condition, has been as- 
sociated with a biotin deficiency by Neilsen 
and Elvehjem'" and to an inositol deficiency 
by Pavcek and Baum.ll I t  seems possible 
that these two factors may be closely related. 

The commercial soybean oil meal rations 
supported better growth than did the raw soy- 
bean oil meal rations. Cystine and methionine 
supplements stimulated growth especially 
when added to the raw soybean oil meal 
rations. These findings support the observa- 
tions reported by earlier i n v e ~ t i g a t o r s . ~ ~ J ~  
Biotin supplements had a slight stimulatory 
effect on growth when added to the raw soy- 
bean oil meal basal ration. Cunhal-' reported 
earlier that biotin supplements stimulated 
growth in rats fed a diet consisting largely of 
corn, soybean oil meal and alfalfa. 

Further investigations now in progress sug- 
-. ~~~ __ - 

10Kielsrii, E., and Elvehjcni, C .  A, PROC. SOC. 

11 P;trcek, P. L., mid Eaum, H. M., Science, 
EXP. BIOL. A K U  R ~ E D . ,  1941, 48, 349. 

1941, 03, 502. 
12 l l i l ~ \ ~ : i r d ,  6. IT., Ster1ll,ock, €I., :~nd Bollstcdt, 

G., J .  Il'utrition, 1936, 11, 219. 

Sci., 1941, u), 139. 

Wisconsin, 1944. 

1:: I i u ~ \ \ : ~ r d ,  d .  I V . ,  iind Hnfnrr, F. H., Poultry 

11 (lunlia, T. J., 1'11.D. Thesis, Unirersity of 

gest that the situation may become more com- 
plicated under certain conditions. While low 
levels ( 1-4 pg) of biotin have been shown to 
prevent the loss of hair, higher levels ( 1 2  pg) 
of this vitamin may actually accentuate the 
condition. The hair loss resultins from feed- 
ing such a high level of biotin was prevented 
by supplementation with adequate inositol. 

Rats fed certain soybean oil 
meal rations developed a characteristic hair 
loss which was prevented by supplementation 
of inositol and/or biotin. The condition did 
not develop if the rations contained added 
cystine or methionine. Inositol supplementa- 
tion resulted in no marked changes in rate 
of growth. However, supplements of cystine 
and methionine markedly increased the rate 
of growth when added to the raw soybean oil 
meal basal ration. Biotin supplements had 
a slight stimulatory effect on growth when 
added to the same ration. I t  is believed that 
soybean oil meal in some manner increases 
the dietary requirement for biotin and/or 
inositol. Possible mechanisms for such action 
may be an alteration of the intestinal flora, 
some absorptive disturbance, a vitamin im- 
balance or the presence of antivitamins in the 
soybean oil meal. 

Summary. 

We arc inclcbtcd to Merck and Co., Raliway, 
N.J., for syittlwtic vitaniins: and to Abbott Lab- 
oratories, Sortlt ('hicago, Ill., for halibut liver oil. 

15473 

Effect of Low Protein Diets upon Creatine Excretion of the Rat. 

HERBERT C. TIDWELL. 
From t h e  Uepur t iwnt  of Uiochcmktry,  Sout1twtdcr.n Xcdicnl Colkye, Dallas. 

In  a previous study' qualitative tests upon 
the urine of rats after a period on a low pro- 
tein and low choline intake suggested an  in- 
creased excretion of creatine by these ani- 
mals. Roberts and Eckstein2 have shown that 
. ~ .  ~ - 

1 'l'idwell, H. V., and T r ~ ~ n d ~ v e l l ,  C .  R., J .  Bid .  

2 Roberts, E., and Eckstein, H. C., J .  Biol. 
C7ir,iri., 1946, 162, 155. 

Cliciii., 1944. 154, 377. 

the creatine content of the gastrocnemius 
muscle of young rats is not lowered when a 
diet deficient in choline and methionine is fed 
for 3 weeks. A similar finding in chicks was 
reported by Almquist and coworkers3 who 
found a deficiency in dietary choline did not 
appreciably diminish the muscle creatine. 

3 Almquist, H. J., Krlttzcr, P. II., and Mecclii, 
E., d.  H i d .  ('liens., 1943, 148, 17. 

_ _ _ _ _ _ _ _ _ ~  ~ _ _ _ . ~ _ _ _  . 


