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chronic oral administration of carbon tetra- 
chloride. 2. A supplement of methionine, 
but not of cystine or of choline, showed a 
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protective effect against damage produced by periments reported. The work has been supported 

feeding sodium selenate (selenium 20 p.p.m.) . 
3. This action was demonstrated only in the 
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It has recently been shown that, by in- 
tracerebral injection, male dba line 1 mice, 
4-5 weeks of age, are uniformly susceptible 
to Histoplasma capsulatum and are apparent- 
ly more so, by this route of injection, than 
several other strains ( 1,2). In  the present 
report it will be shown that this strain of 
mice is more susceptible to infection with 
Histoplasma by this route of injection than 
by any other route. 

Procedure. The mice used in these experi- 
ments were primarily dba line 1. In  addition, 
a few Bar Harbor C 57 Black mice, lines 6 
and 10, also were employed. All mice were 
obtained from the Roscoe B. Jackson Me- 
morial Laboratory: Bar Harbor, Maine, and 
were 4-5 weeks of age, weighing 10-18 g at 
time of injection. Altogether, in the experi- 
ments in which routes of injection were com- 
pared, 137 male and 60 female dba line 1 
mice, 35 male and 34 female Bar Harbor C 
57 Black, line 10, and 23 male and 23 female 
Bar Harbor C 57 Black mice, line 6 were 
injected with Histoplasma. In  addition to 
the above animals, a few mice in each group 
were injected with saline alone to serve as 
controls. However, since it was found that, 
in general, male mice of both strains were 
more susceptible than females, the present 
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report will deal only with the results obtained 
with male animals. The strain of Histoplasma, 
No. 155, and the method of preparation of 
the inoculum were the same as that used in 
previous studies of this series ( 1 ) . Three 
routes of injection were employed; for in- 
tracerebral injection, each mouse was injected 
with 0.02 ml of a given dilution of a saline 
suspension of the yeast phase of the fungus 
or 0.02 ml of saline alone; for intravenous 
injection, each animal was given 0.1 ml of the 
saline suspension of the fungus or 0.1 ml of 
saline alone; for intraperitoneal injection, 
each animal was given 0.5 ml of the saline sus- 
pension of the fungus or 0.5 ml of a suspension 
of the fungus in 5% mucin, or 0.5 ml of 
saline or mucin alone. The mucin suspension 
was prepared according to the method of 
,Milzer and Levine(3). Equal parts of a 
1-25 or a 1-50 saline suspension of the yeast 
phase of the fungus and the 5% mucin sus- 
pension were then mixed to give a 1-50. or a 
1-100 dilution of the fungus in mucin. Serial 
dilutions were then prepared from this sus- 
pension with sterile physiological saline. 

The estimation of the number of viabIe 
organisms actually injected, cultures of tissues 
obtained at  autopsy, and other procedures 
followed were the same as those previously 
reported(1). A description of the gross 
lesions present at autopsy and the results of 
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the microscopic examination of sections from 
all tissues taken at autopsy will be presented 
later. 

R e s d t s .  The results. in terms of mortality 
obtained, of the inoculation of male dba line 
1 mice by each of the three routes employed 
are presented in Table I. 

-4 comparison of the death rates obtained 
immediately reveals sharp differences, de- 
pending on the route of inoculation. Fooling 
the results of all experiments for a single route 
of injection. it can be seen that an intracere- 
bra1 injection. for example, of 1000 to 340,000 
organisms, resulted in the spontaneous death, 
within 30 days after injection, of 52 of 64, 
or 81.3”/0, of the mice injected by this route. 
Intraperitoneal injection, however, of 2,000,- 

000 to 1 7,000,000 organisms, suspended in 
saline, resulted in the death of only 7 of 23, 
or 30.4r/r, within the same interval. The 
addition of mucin for intraperitoneal injec- 
tion, within the same dose range, increased the 
percentage of spontaneous deaths to 46.4% 
(13 of 28). 

S o t  only were marked differences observed 
in the per cent of mortality obtained, depend- 
ing on the route of injection, but also the 
time by which any given percentage of the 
animals were dead varied with the route 
(Fig. 1 ) .  By the fourteenth day following 
intracerebral injection, 47 of 64, or 73.476, 
of the mice were dead; by intraperitoneal in- 
jection in saline only 2 of 23, or 8.7%; and, 
by intraperitoneal injection in mucin, only 
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FIG. 1. 
Cumulative death rates observed among male 

dba h i e  1 mice within 30 days of injection with 
varying doses of the yeast phase of Histoplasma 
ca psul a t uni . 

7 of 28! or 25.0%, were dead, Similar results 
were obtained with the Bar Harbor C 57 
Black mice. For example, 9 of 11, or 81.8%, 
of line 6 died following intracerebral injection 
of 44,000 to 350,000 organisms, while only 
5 of 12, or 41.7%, died following injection 
with 4,000,000 to 8,OOO;OOO organisms sus- 
pended in mucin. The same doses resulted in 
the death of 9 of 14, or 64.3%, of line 10 
mice following intracerebral injection, and 7 
of 12, or 58.3%, following intraperitoneal 
injection in mucin. Although in the latter 
group almost as high a percentage were killed 
by intraperitoneal injection in mucin as by 
the intracerebral route, the dosage necessary 
to produce this fatality rate, by intraperitoneal 
injection, was twenty to almost one hundred 
times that given intracerebrally. No con- 
trol animal in any experiment died before 
the sacrifice date. 

Histoplasma was recovered in culture from 
the brain and/or spleen of each mouse in- 
jected with the fungus in these experiments 
except 8. Of these 8, cultures from 6 were 
overgrown with contaminants. I n  one addi- 
tional animal, the tissues were so badly auto- 
lyzed at  autopsy that no cultures were made. 
The remaining animal was a dba line 1 mouse 
injected intraperitoneally with mucin. 

The finding that the addition 
of mucin for intraperitoneal injection of the 
yeast phase of Histoplasma into mice in- 
creases the susceptibility of these animals 
to this fungus is in agreement with the recent 
report of 'Campbell and Saslaw (4). However, 

Comment. 

with the strains of Histoplasma employed by 
these authors, and with the strain used in this 
study, enormous doses of the fungus were 
required to produce a relatively high degree 
of mortality. Campbell and Saslaw, for 
example, found that an intraperitoneal dose 
of approximately 3,580;OQO organisms of their 
Strain No. G-8 suspended in mucin were 
necessary to produce 66.676 to 85% mortality 
by the thirtieth day after injection, using 
White Swiss mice (Bagg strain). This same 
strain of Histoplasma, designated by us as 
No. 167, in doses of 7,OOxO to 115,000 organ- 
isms, by intracerebral injection, killed 26 of 
30j or 86.6%, of male dba line 1 mice within 
thirty days after injection (5) .  

It has also been shown that dba line 1 
mice are more susceptible to Histoplnsma 
than White Swiss mice and that the time of 
death, after intracerebral injection, can be 
regulated by the dosage employed ( 1,2 ) . 
Therefore, it  would seem, from the data 
presented above, and from a comparison of 
the results obtained by Campbell and Saslaw 
(4) with that obtained by us in other experi- 
ments, that mice are much more susceptible 
to intracerebral injection with Histoplasma 
than to intraperitoneal injection in saline or 
mucin. 

In  a series of experiments it 
has been shown that male dba line 1 mice 
are relatively resistant to intravenous injec- 
tion of the yeast phase of Histoplasma cap- 
sulatum. Intraperitoneal injection of enor- 
mous numbers of the organisms suspended in 
saline produced occasional deaths. Intraperi- 
toneal injection of approximately the same 
numbers of viable organisms suspended in 
5% mucin increased the death rate. Intra- 
cerebral injection, however, was far superior 
to any of the other routes employed, both 
with respect to the numbers of organisms 
necessary to produce death 30 days after 
injection and the percentage of fatalities 
obtained within this period of time. 

Summary. 

4. Campbell, C. C., and Saslaw, S., PROC. SOC. 

5.  Howell, A., Jr., and Kipkie, G. F., J .  Lab. and 
EXP. BIOL. AND MED., 1950, V73, 469. 

Clin. Med. ,  1950, v36, 547. 

Received July 10, 1950. P.S.E.B.M., 1950, v75. 


