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Apparent Increased Resistance of Vitamin B-Deficient Rats to
an Acute Infection.

L. REINER axp J. B. PATON. (Introduced by C. S. Leonard.)

From the Burroughs Wellcome and Co. Experimental Research Laboratories,
Tuckahoe, N. Y.

Most recent investigations emphasize the fact that avitaminosis
tends to decrease the resistance to infection. However, in a long
series of experiments on trypanosome infection of rats (Trypano-
soma equiperdum,) just the opposite effect was produced. The lack
of vitamin B complex appeared to increase the resistance. This
unexpected phenomenon seems to be worthy of note although a sat-
isfactory explanation has not yet been found.*

The effect was first noticed when one group of infected experi-
mental animals was accidentally kept on a diet low in vitamin B
complex and died irregularly and somewhat later than the controls.
In further experiments rats were kept on a diet deficient in B com-
plex for as long a period of time as possible. They were then in-
fected with trypanosomes and control rats, receiving the same diet
made complete by addition of the vitamin B complex, were infected
at the same time with the same emulsion of trypanosomes. The
controls survived the infection with a few hundred thousand try-
panosomes approximately 4 days and died all within a half day
interval. The infected vitamin-deficient rats lived one, 2, or even
6 days longer. No difference was found in the development of the
disease since the trypanosomes appeared at the same time and mul-
tiplied apparently at the same rate in the controls and in the vitamin
B complex deficient rats, but the latter lived for a comparatively long
time with a great number of trypanosomes in the blood stream; this
number, however, did not surpass that found in the blood of con-
trols at the time of their death.

Rats kept on a vitamin B, free diet (recommended by the U.S.P.
Vitamin Conference, January, 1932) but receiving vitamin G (B.)
in the form of autoclaved yeast, showed the increased survival al-
most to the same extent as those which received neither vitamin
B; or G. Those which received rice polishings extract (B,) but no
autoclaved yeast (G) occasionally lived longer than the controls. 1f

*Solazzo (Z. f. Immunitdts., 1929, 60, 239) claims to have lowered the re-

sistance of pigeons against Trypanosoma brucei by keeping them on a diet defi-
cient in vitamin B and in an environment of low temperature.
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the latter effect was not accidental, then vitamins B, and G may be
considered, at least from the point of view of the phenomenon dis-
cussed in this paper, as “related” vitamins.

It is obvious that in a large group of rats kept on vitamin B de-
ficient diet all will not have reached the same degree of depletion at
a definite time (the time of inoculationt) and hence it was not to be
expected that all would show uniform effects of avitaminosis on try-
panosome infection. Therefore, the statistical average of the sur-
vival of the vitamin-deficient animals subtracted from that of the
controls was taken as a measure of the effect observed. This dif-
ference was 0.99 days with a probable error of *=0.07 days,i an
average value which was obtained from the results of 11 indepen-
dent experiments comprising 1635 rats, 108 of which were deficient
in vitamin and 57 were controls. The number of trypanosomes in-
jected constituted the only difference between the various experi-
ments Other experiments with over a hundred rats gave essen-
tially identical results but these were not used in calculating the
above averages because the experimental conditions were varied.
The data from a typical experiment are given in the table.

A few experiments have been made attempting to explain the
effects described. Although they did not solve the problem, they
do exclude some explanations which one would have supposed were
the most likely. We first thought that the protozoa depend upon
the vitamin content of the rat organism, just as much as do the cells
of the host itself. However, feeding of the vitamin from the time
of inoculation until death did not noticeably change the course of
the infection, although the symptoms of the deficiency (polyneuritis)
improved even during the first day.

In one experiment a group of control rats was kept starving. The
trypanosomes appeared in the hlood stream somewhat later than in
the animals kept either on deficient or complete diets. These rats
died of starvation before the infection was fully developed. This
may indicate that starvation also affects the course of the infection
but in a different way from the lack of vitamin B complex; more
data are required to settle this point definitely.

Moreover, animals kept on a diet deficient in vitamin A may be

t The rats were inoculated when it was believed from previous experience
that the most depleted rats eould not survive longer than the expeeted course of
the infection.

{ Thus the observed effect is 14.1 times greater than its probable error and by
Gauss’ Law of Error the probability that the effect is real and not due to error
is greater than 1010 to 1, Rietz and Mitehell, J. Biol. Chem., 1910, 8, 297.
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considered just as much in a state of starvation as those deprived of
vitamin B, yet rats lacking vitamin -\ were found to die even earlier
in trypanosomiasis than those on a complete diet as far as can be
judged by experiments on a small group of animals (7).

The methylene blue reduction rate of trypanosomes suspended in
the blood serum of B deficient animals was the same as the rate of
those suspended in normal rat serum.

Finally, mechanical factors were considered. The viscosity of
the blood of B deficient rats is increased and the entire organism is
dehydrated. It is conceivable that this damages the vitality of the
trypanosomes. However, the medium in which the trypanosomes
move is really the plasma and therefore the viscosity of the plasma
rather than that of the entire blood is the factor which may in-
fluence their motility. The citrate plasmas of the 2 B deficient ani-
mals tested did not have a higher viscosity than that of the controls.

These experiments suggest that the delayed death of vitamin B
deficient rats infected with trypanosomes may be due to some sec-
ondary change in the intermediary metabolism of these deficient
animals.

Summary. 1. Albino rats kept on vitamin B complex-free diet
survived on an average longer after infection with Trypanosoma
equiperdum than controls kept on a complete diet. 2. Lack of vita-
min B, seems to be the important factor although a slight effect
was also observed with animals receiving B, but no G. 3. No change
was found in the plasma of deficient animals which could account
for the phenomenon observed. 4. Although feeding of vitamin B,
after the injection of trypanosomes cured polyneuritis it did not
restore the normal reactivity towards the infection before death.
5. Rats kept on a vitamin A free diet and infected with Trypano-
soma equiperdunm apparently died somewhat earlier than controls
kept on a complete diet.



