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reported by Griffitts.?> This worker found
that E. coli, Aerobacter aerogenes, Alcaligenes
faecalis, Bacillus anthracis, Brucella abortus,
Corynebacterium diphtheriae, Eberthella ty-
phosa, Proteus vulgaris, Salmonella, Shigella,
Staphylococcus aureus and a few other bac-
terial species failed to agglutinate human
erythrocytes. On the other hand, 23 strains
of Shigella alkalescens, some strains of Hemo-
philus pextussis, Vibrio comma, and Strepto-
coccus pyogenes showed hemagglutination of
human erythrocytes. Nome of the species of
bacteria which Griffitts reported to produce
hemagglutination were isolated from stool sus-
pensions cultured in the present study.
Summary. Saline suspensions of stools ob-
tained from both normal and poliomyelitis pa-
tients showed hemagglutination of group “0O”
human, chick, rabbit, guinea pig and sheep

5 Griffitts, J. J., Proc. Soc. Exp. BIioL. AND
MED., 1948, 67, 358.
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erythrocytes. The rabbit cells were agglutin-
ated in highest titers. No significant difference
in hemagglutination titer was noted with the
normal and poliomyelitis stools. Normal hu-
man, rabbit and monkey serum and 20%
bovine albumin inhibited hemagglutination.
The hemagglutinin was thermolabile and ab-
sorbed by group “O” human, chick and rab-
bit erythrocytes. Stool suspension Seitz fil-
trates failed to show hemagglutination, but
the titer could be partially restored by methan-
ol precipitation. Various species of bacteria
isolated from stool suspensions failed to ag-
glutinate chick, group “O” human and guinea
pig erythrocytes but showed some agglutina-
tion of rabbit cells in low titer. Mouse brain
and cord suspensions infected with the Lan-
sing strain of poliomyelitis virus also failed
to agglutinate chick, human group “O” and
rabhit erythrocytes.
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It has been demonstrated that whole liver
powder will prolong survival and counteract
growth retardation of immature rats fed mas-
sive doses of desiccated thyroid.»® Some con-
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Department of the Army.
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fusion exists, however, regarding the nature
of the factor or factors responsible for the
above effects. On rations containing soybean
meal the retardation in growth caused by mas-
sive doses of desiccated thyroid or iodinated
casein has been counteracted both in the rat
and chick by liver fractions with vitamin Bis
activity.#® In subsequent work similar find-
ings were obtained with crystalline vitamin
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B..."* On rations containing casein as the
dietary protein and sucrose as the dietary car-
bohydrate, however, the retardation in growth
following administration of massive doses of
thyroactive substances appears to be due to
a deficiency of some other factor. This latter
substance which has been termed the “anti-
thyrotoxic factor of liver” is present in consid-
erable concentration in the water-insoluble
fraction of liver,2® It is not present in sig-
nificant amounts in liver fractions with vita-
min By» activity or other concentrates of
vitamin B;,.1® In the present communication
further data are presented concerning the in-
effectiveness of crystalline vitamin B;s as a
source of antithyrotoxic factor for the imma-
ture hyperthyroid rat.

Procedure and results. The basal ration
employed in the present experiment consisted
ot sucrose, 73.0%, casein,t 22.0%, salt mix-
ture,t 4.5%; and US.P. desiccated thyroid,$
0.5%. To each kg of the above were added
the following synthetic vitamins: thiamine hy-
drochloride, 72 mg; riboflavin, 9 mg, pyri-
doxine hydrochloride, 15 mg, calcium panto-
thenate, 67.2 mg, nicotinic acid, 60 mg, 2-
methyl-naphthoquinone, 5 mg and choline
chloride 1.2 g.! Each rat also received 3
times weekly the following supplement: cot-

7 Nichol, C. A., Dietrich, L. 8., Cravens, W. W,,
and  Elvehjem, C. A., Proc. Soc. Exp, Bion. AXD
MED., 1949, 70, 40,

& Emerson, (. A., Proc. Soc. ExXp. BIoL. AND
Mep., 1949, 70, 392, .

9 Ershoff, B. H., and MecWilliams, H. B,
Science, 1948, 108, 632,

10 Ershoff, B. H., Exp. Med. and Surg., 1948,
6, 438,

t Vitamin Test Casein, General Biochemicals,
Ine., Chagrin Falls, Ohio.

t Sure’s Salt Mixture No. 1.11

11 Sure, B. J., J. Nutrition, 1941, 22 499,

§ Thyroid Powder, U.S.P., Armour and Co.,
Chieago, Il

{ In view of the increased requirements for thia-
mine, pyridoxine and pantothenic acid in the
hyperthyroid rat,12 the B vitamins in the present
experiment were administered in excessive amounts
in order to assure an adequacy of these factors in
the diet.

12 Drill, V. A, and Overman, R., 4m. J. Phy-
siol., 1942, 185, 474,
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tonseed oil (Wesson) 500 mg, alpha-tocopher-
ol acetate 1.5 mg and a vitamin A-D concen-
trate containing 50 U.S.P. units of vitamin
A and 5 U.S.P. units of vitamin D.T In addi-
tion to the basal ration the following diets
were also employed, consisting of basal ration
plus each of the following supplements: (1)
30 y of vitamin By per kg of diet,** (2) 10%
whole liver powder,tt (3) 10% extracted
liver residue,* and (4) 4% liver concentrate
1-20.8¢ The liver fractions were added in
place of an equal amount of sucrose. In
addition to the above, two control diets were
also tested. These consisted of (1) basal
ration with thyroid omitted and (2) a simi-
lar ration supplemented with 30 y of vitamin
By, per kg of diet. Sucrose replaced thyroid
in both of the latter rations. Sixty-two fe-
male rats of the Long-Evans strain were se-
lected at 21 to 23 days of age and an average
weight of 46.0 g for the present experiment.
Animals were kept in metal cages with raised
screen bottoms to prevent access to feces and
were fed the above diets ad /ib. Feeding was
continued for 28 days or until death, which-
ever occurred sooner. Results are summar-
ized in Table 1.

I agreement with earlier findings whole
liver powder completely counteracted the
growth retardation of immature rats fed mas-
sive doses of thyroid. The protective factor
was retained in the water-insoluble extracted
liver residue. Little if any activity was pres-
ent in the water-soluble liver concentrate 1-20.
Crystalline vitamin By, was inactive. These
findings indicate that extracted liver residue

9 Nopeo Fish Oil Concentrate, assaying 800,000
U.S.P. units of vitamin A and 80,000 U.S.P. units
of vitamin D per gram.

*#* The vitamin Bys employed in the present ex-
periment was obtained from Merck and Co., Rah-
way, N. J.

tt Whole Dried Liver Powder, Armour and Co.,
Chicago, IlI.

}1 Extracted ILiver Residue, Wilson Labora-
tories, Chicago, J1l. This material consists of the
coagulated, water-insoluble material remaining
after the removal of the extractable water-soluble
substances.

§§ Liver Concentrate Powder 1-20, Wilson Lab-
oratories, Chicago, Ill. This material consists of
the water-extractable material of raw liver.
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TABLE 1.
Comparative Effects of Vitamin B9 and Various Liver Fractions on the Growth of Immature
Rats Fed Massive Doses of Desiceated Thyroid.

Supplements fed Yo No. of Initial Avg gain in body wt after
with basal ration thyroid animals body wt, g 28 days of feeding,* g
None 5 10 46.1 47.8 + 4.0
‘Whole liver powder 5 10 46.0 10(9(?’; +21
Extracted liver residue 5 10 46.0 10%2.34) + 4.4
Liver concentrate 1-20 5 10 46.1 ﬁg??))i 3.2
Vit. Bys 5 10 46.1 4%?3) + 3.5
None .0 6 45.7 ngs)i 5.8
Vit. Byo .0 6 45.8 9%26; +3.9

The values in parentheses indicate the number of animals that survived of which this is an

average.

* Including standard error of the mean calculated as follows:

/2 _
/ — / Vn where ¢“d’’ ig
VvV n

the deviation from the mean and ¢‘n’’ is the number of observations.

contains one or more factors other than vita-
min By, which were responsible for its anti-
thyrotoxic effects under conditions of the pres-
ent experiment.

Avajlable data indicate that requirements
for a number of nutrients are markedly in-
creased in the hyperthyroid animal.*® This is
particularly true for some of the B vitamins.
An increased requirement for thiamine!%13
pyridoxine, %13 pantothenic acid,’*3 {folic
acid!* and more recently vitamin B;»"® has
been demonstrated following administration of
large doses of thyroactive substances. In ad-
dition to the above, requirements are increased
for at least one additional factor in the hyper-
thyroid animal. This substance, which has
been termed the “antithyrotoxic factor of
liver”, is retained in the water-insoluble frac-
tion of whole liver powder. Recent find-
ings?3 with those of the present experiment
indicate that this factor is distinct from any
of the known nutrients including vitamin
By, I

Summary. Growth was markedly reduced
in hyperthyroid rats fed purified rations con-
taining casein as the dietary protein and su-
crose as the dietary carbohydrate. The re-

18 Drill, V. A., Physiol. Rev., 1943, 28, 355.

14 Martin, G. J., Amer. J. Dig. Dis., 1947, 14,
341.

tardation in growth was completely counter-
acted by the administration of a water-insolu-
ble fraction of liver. Crystalline vitamin By,
was ineffective. The protective factor in liver
is distinct from any of the known nutrients
including vitamin Bjs.

{ill While this paper was in press Betheil and
Lardyls reported that ecrystalline vitamin Bjo
partially counteracted the growth retardation of
immature male rats fed massive doses of thyroid
in a ration similar to that employed in the present
experiment. Growth was significantly less. how-
ever, than that occurring in animals fed a similar
diet containing 109% whole liver powder. It would
appear that Betheil and Lardy were dealing with
a multiple deficiency induced by thyroid feeding.
Vitamin Bys was one of the deficient factors, but
optimum growth was not obtained unless animals
were supplied an additional factor or factors pres-
ent in whole liver. Emersonlé has recently found
that Vitamin By may be stored in considerable
amounts in the tissues of the young rat during the
period of pregnancy and lactation. It is mot um-
likely that differences in the growth of immature
hyperthyroid rats fed vitamin By, may be due, at
least in part, to the vitamin B;, content of the
pre-test dietary regime.

15 Betheil, J. J., and Lardy, H. A., J. Nuirition,
1949, 87, 495.
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