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Effect of Various Dietary Supplements on Growth and Lactation 
in the Albino Mouse." 

ZELDA E. BALL AND RICHARD H. BARNES. 
I.'i*ost tlrc l ) i r i , v i o , r . s  of GencmZ Pliysiology and Physiologiccil Chemistry, Dt pi?- 

nt cu ( of Phj/siolnyy, C)r iaemity of Minnesota, Miwnctrpolis. 

111 the sttidies of the specific requirements of vitaniins of the B 
coiiiplex f o r  normal lactation it has been concluded that thiamin,' 
r i l~ofh~- in ,2  pantothcnic acid,3 factor W,4 the filtrate fraction,5 a i d  
vitamins L, and LCG are necessary for normal lactation in the rat. 
Some of the recently developed strains of brewer's y a s t  have I w n  
claimed good sources of all the above nientioned vitaniins. and it is 
a \yell known fact that purified diets containing an atlccluate aiiic.)tirit 

of yeast will provitlc for normal reproduction and lactation in the rst. 
.-\I1 o f  these studies have been conductcd on rats and, d i i l e  it is 

\\;c*Il knowii that mice are very difficult aiiiinals to raise. there is 
cssciitially nothing known about specific dietary factors neetled for 
lactation in this species. The present communication is the first of 
a group of studies on specific dietary requirements of the mouse. 

Four groups of 25 Strain A female mice each were placed at  
weaning on the purified diets A, 13, C, and D shown in Table I. A\ 

fifth group n-as given a comniercial food widely used in sniall animal 
cwlonies ( l'iiriiia Fox Chow), and a sixth was fed this same corn- 
mercial food together with daily supplenients of fresh lettuce leaves 
and clriccl brewer's yeast. The I purified diets were made in such a 
niaririer that the protein. fat, and carbohydrate contents were the 
same for each diet. Furtherniore, in the diets containing l i ~ r  ex- 
tract arid dehydrated grass+ ( C  and D) the amount of yeast was cle- 
creased so that with a niargin of safety these diets did not coiitain 
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TABLE 1. 
Percoiitage Composition of IXtits. 

Experiment 1 Espcrimont 2 
/ 7--- ____. 7 

Iugredieiit A B C D  A K C 1 ,  

Glucose 
Casein 
Lard 
Yeast" 
Salt misturet 
Ascorbic acid 
Liver extract3 
Dehydrated grass$ 
V-heiit bran 

34 34 34 30.5 
31 31 31 28.5 
20 20 20 19.3 
8 8 ti 5.7 
'I 7 7 5.8 

0.1 
2 

10 

+Anheuser Buscli, Straiii 0. 
t€Iubbel, R. B., Mendel, L. B., and W'aktw:in, A .  *J., J .  - l - t t ! r i ( i o l i ,  l!):iT, 14, i7S.  
:Liver fraction B, Wilson Laboratories, Cliic.ago. 
$C'cruphyl, C'erol~hyl Laborittoric.s, Knnsas City, 510. 

iiiore thiamin, riboflavin, or pantothenic acid thaii the 1)asal diet ~ i .  
The mice in the 6 groups were placed 5 to a cage. Iliose mice re- 
ceiving the purified diets were given weekly supplements o f  0.02 cc 
each o f  cod liver and wheat germ oil. Food consuinptioii was meas- 
ured daily and the mice were weighed every other day. . i t  approx- 
iniately 100 days of age the mice were bred aiid the resulti~ig preg- 
nant females were individually cagecl. Careful litter rtbcortls \vt'rc' 
kept through 2 successful pregnancies. At the end o f  this ltcriod 
the diets were altered so as to contaiii 20% wheat hran (Talde I ,  
Esperinient 2 ) .  Mice receiving these 4 diets were hred aiid litter 
records again kept through 2 successful pregnancies. 

Tlie growth rates of the mice receiving the 4 purified diets (,Ex- 
pcriinent 1 )  were definitely greater than mice on either the conitner- 
cia1 food alone, or the coriiniercial food supplemented with lettuce awl 
yeast. ,4scorbic acid in the pure forni or as a coniporiciit o f  the 
dehydrated grass had no effect on growth rate or food intake. 

Several olmrvatioris 
appear to be significant. Tlie basal purified diet is cletiiiitely inade- 
quate for lactation. In the absence of wheat bran adctitioii of ascorhic 
acid or liver extract does not increase the survival of niice through 
the suckling period. Both grass and wheat bran materially imlxove 
tlic diet for lactation and their effects may be additive. The addition 
of  both ascorbic acid a i d  wheat bran to the basal diet seeills to liaw a 
greater effect than wheat bran alone. 

Wheat bran is very rich in phytin, and as this coinpound has re- 
cently k e n  shown to be a dietary essential for the mouse,' feeding 
experiments with both iiiositol aiid phytin were carried out to see 

,. 

Litter records are presented in Table 11. 

'i Woolcy, D. W., Scimce,  1940, 02, 384. 



TABLE 11. 
Litter Record of Mice. 

Yo. % NO. h y  No. 
S o .  litters litters riiicc 30. iriicc '% m i w  m w b  per 

(iy(tI l1) rlivt IittcLrs \\*ci111ed weaned born \re:inrcl weaned littcr - ._ - - - - . ..- _ .  - - __ 

A Ras;tl R i  3 8.1 188 d 5.1 
2.6 181 1 0.ti 4.6 

i 0.9 .5.4 
u * '  + .\sc.orl,ic acid 3!) 1 
c * '  + Liwr vstr. 42 1 2.4 226 
D " -!- Or:iss 41 12 29 "0 45 18.8 5.9 
C ~ m ~ ~ ~ t ~ c i i i  I t1ic.t 41 2 i  66 24G 133 53 kl) 

? ?  - * (sup~~~c~lllclltcd) 39 3" 82 2 4 i  lZ.5 63 6.3 
EXlJ". 2 (,Idded TYlieat Bran). 

A 1 k i h : i l  31 11 3t7 142 33 23 4.6 
B " + Ascorbic acid 29 11 38 116 42 36 4.0 
c * '  + J ivor  cbstr. 41 13 32 217 44 so 5.3 
D " + Gr:tss 33 17 52 187 75 40 5.7 

Basd 17 7 41 88 23 25 5.2 
'' + Inositol 15 2 13 i1 6 8.5 4.7' 
" + I'liTtiii 1 .i 3 so 86 s 9.3 5.7 

.* - -. 1 
Kspcrjmciit 1. 

Exper. 3 (Xclults Started on Diets). 

- -- - . . .. - __ - 

i i either o f  these substances was the active constituent of the wheat 
1)ran. Three groups of 10 adult female mice each were placed 011 

the basal purified diet. One of these groups received 100 rrig of 
inositol per 100 g of diet and a second group received 100 iiig of 
lhytiii per 100 g of diet. 

The weaning record o f  approximately 2 litters per niome is 
slioivii in  Tahle 11, Experiment 3. Neither of the 2 supplements en- 
Iiaiiced lactation. On the contrary, it would appear that both inositoJ 
and phytiii in the amounts administered had a deleterious effect. In 
('oiitrast to Experiment 1, the niice used in this study had been raised 
t o  maturity on the commercial diet and were then placed on the basal 
purified diet. They were bred immediately following the change of 
diet. It will be seen in Table TI that the lactation record of the 
controls in Eqxrinient 3 was superior to the controls in Experiment 
1 that had received tlie same diet froni the time of weaning. This 
is perhaps duc to the storage of certain dietary essentials for lactation 
that were not entirely depleted (luring the period of gestation when 
the mice in Eslm-iiiieiit 3 were receiving tlie inadequate basal diet. 

I t  is well recognized that ascorbic acid is not necessary in the diet 
of the rat. This has been assumed to be true for the mouse. hut 
l<leiric.r aiicl Tauher' have reported a few observations suggestinw ? that the addition o f  siiiall stipplenients of ascorbic acid to the diet 01 
mice results iii an illcreased growth rate. Such an effect of ascorbic 
acid is not su1)staiitiated by the results of the preseiit study. 

s II;1vinclr, I .  S., :ind T:tuber, H., Pooc7 Research, 1936, 1, 399. 



Essentially the only observation in tlie literature regarding specific 
vitamins necessary for lactation in the iiiouse is that of Nakaliara, r f  
~ 1 . ~  These investigators came to the conclusion that vitamins LA1 
and L,,, which are supposed to be necessary for lactation in rats, arc 
also necessary for mice but that mice are more resistant to the devel- 
opnient of L, and L, deficiency than rats. Furtlierinore, they state 
that brewer's yeast is an adequate source of these two lactation vita- 
mins. Contrary to the above mentioned investigation, the results of 
the present study show that diets containing 8% brewer's yeast are 
completely iiiadecpate for lactation in tlie niouse. €€owever, 2 sup- 
plenients, naniely dehydrated grass, aiid wheat bran will effectivel? 
increase lactation of niice raised on a prified diet containing Imn-cr's 
yeast. 

According to calculations of the amounts of thiamin, ril>oflavin, 
and pantotlienic acid in the yeast (Ailheuser Busch Strain (;: ) ,  

dehydrated grass (cerophylg ) , and wheat bran'"* " used in these 
studies, the level oi  these substances in the diets with cleliydratccl 
grass arid wheat bran supplements was not higher t l m i  i t1  the basal 
diet. It is concluded that some other component of g r a <  aiid l m i i  

exerts the favorable effect upon lactation. This su1)staiicc is iiot 
iiiositol or pliytiii, because wlien added these coniImuiids did riot ini- 
prove lactation. Furtheriiiore, as the addition of a liver preparation 
that has been used by other investigators as a potent source o f  factor 
\Y did iiot result in an increased lactation. it would seem probal~lt. 
that this factor is not of concern in interpreting the results of tlie 
studies presented here. It would appear likely that mice either re- 
quire nioi-e of some lactation promoting substance tliaii do rats, or 
that they require sonie substance not necessary in the diet in  rats. 

On the basal diets studied, ascorbic acid has 1)c'c'ii 

shown to have no influence on the growth rate o f  mice. Purified 
diets containiiig 8% yeast are not adequate for lactation in mice. 
Both dehydrated grass and wheat bran effectively iiicreasc lactation, 
h i t  tliese two substances wlieii added to a hasal purified diet alone 
or conihined do not provide for as good lactatioii as does ;i stock 
coriitnurcial diet. It has been concluded that the lactation-promoting 
effect of the dehydrated grass and wheat bran is not due t o  ail increase 

Szitii WUYJ. 
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( b t '  t h k t i n i i i ,  riboflavin, pantotlienic acid, factor Wr, or inositol in the 
diet. 

'I%> :iuthor.r :we grateful to  Prof. M. B. Vissclier for his helpful advice and 
vriticisnis. 
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Effects of Sulfanilaniide, Sulfapyridine, Sulfathiaeole and Sul- 
fanilylguanidine upon Colon-Typhoid-Dysentery Group. 

C. ,A. LAU-RESCE -WD I<. D. SIWXGUE. (Introduced by 0. \I7. 
Rarlow.) 
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Recent stticlies of Marshall, ct aZ.,I indicate that sulfanilylguaiii- 
dine compares favorably with the z'it vitro effects of sulfanilamick 
and sulfapyridine upon microiirganisnis, particularly those of the 
colon-typhoicl-tlq-seiit~~~ group. Following incorporation of suI- 
fanilylguanidine in the diet of normal mice the in cctitro effects were 
largely reproduced under iiz wivo conditions in that such medication 
caused a distinct reduction in the usual iiuniber of coli form organ- 
isms in the stools. 

Since earlier ot)scrvations2~ '1 indicated that sulfathiazolc was 
equal to, or slightly superior to, sulfanilaiiiide and to sulfapyricliiie 
in its bacteriostatic action upon organisms of the colon-typhoicl- 
dysentcry group, it appeared worth while to further study the effects 
of sul fanilaniide, sul fapyridiiie arid sulfanilylguanidine upon adtli- 
tional organisms of the group mentioned and to compare them with 
stil fathimole mid sodiuin sul fathiazole under corresponding esperi- 
niental conditions. 

The itz vifro test procedures used in evaluating the several coin- 
pounds were? with slight niodifications, those described by Marshall.' 
Small inocula (0.2 cc) containing 50 to 750 organisms of highly 
diluted l8-24-hot~ cultures in tryptone water, were exposed to 5 cc 
qrzantities o f  varying drug concentrations ranging from 100 to 200 
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