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Syrian hamsters were infected with Sporothrix schenckii by subcutaneous
footpad inoculation. Two types of infection could be uniformly induced: a self-
limited, lymphatic infection resembling the classical disease in humans, and a
generalized nonfatal infection. An infecting dose of approximately 5,300 yeast
cells produced the localized subcutaneous-lymphatic disease which was limited to
a single limb. In contrast, a 1,000-fold increase in the inoculum temporarily
overwhelmed the animals' defense mechanisms, producing a systemic infection
involving the liver and spleen. These models were used to demonstrate the
development of increased resistance to subsequent infection following either
infection or active immunization with ribosomal fractions or trypsinized cell wall
antigens of S. schenckii incorporated in Freund complete adjuvant. Agglutination
titers were detectable in all animals that were either infected or immunized. In
one group of infected animals, the titers persisted for at least 1 year after three
booster doses of Formalin-killed S. schenckii. The ability to produce an infection
in hamsters which closely resembles the disease seen in humans makes this
animal a good model with which to study experimental sporotrichosis.

Sporotrichosis in humans, as well as the nat-
urally acquired infection in animals, is classically
a chronic subcutaneous lymphatic mycosis usu-
ally restricted to a single limb. Rarely will the
disease progress beyond the regional lymph
nodes to produce a systemic disease.
Experimental infections with Sporothrix

schenckii have been induced in a variety of
laboratory and domestic animals, including rats
(4-6, 10, 11, 15, 17, 19, 21, 24, 25, 28, 33, 39, 40),
mice (1, 2, 14, 15, 22, 29, 30, 32, 34, 36-38, 41),
rabbits (15, 31, 34, 43), guinea pigs (11, 13, 15,
32, 34, 40, 41, 43), dogs (7, 12, 15, 20, 34), monkeys
(3, 16, 17), hamsters (26, 27, 35), and cats (8, 9).
Unfortunately, most of these infections were
induced by intraperitoneal inoculations which
initiated a systemic disease, which is a manifes-
tation rarely seen in humans.

In this report we will describe a hamster model
for self-limited subcutaneous sporotrichosis and
a model for a systemic disease which dissemi-
nates from an initial subcutaneous infection.
These experimental infections were used to ex-
amine the serological response in localized and
systemic sporotrichosis, and the influence of ac-
tive immunization on subsequent infection with
S. schenckii.

t Present address: Department of Microbiology, George
Washington University Medical Center, Washington, D.C.
20025.

MATERIALS AND METHODS
Organism. The strain of S. schenckii, F 33, used

throughout this study was isolated from a patient in
1960 at Andrews Air Force Base, Camp Springs, Md.
The organism was converted to the yeast phase by
culturing on brain-heart infusion (BHI) agar (Difco
Laboratories) at 370C. The yeast phase cultures were
maintained throughout the study by weekly subcul-
ture. Five-day yeast cultures grown on BHI agar slants
were used in all experiments requiring viable S. schen-
ckii. The fungus incubated at 370C, under increased
C02 tension, was washed from the slants with sterile
phosphate-buffered saline (PBS) and filtered through
several layers of sterile gauze and cotton to remove
mycelial fragments. The filtrate was centrifuged, and
the pelleted yeast cells were washed three times and
resuspended to the required concentration in sterile
PBS. The yeasts were quantitated by using a hema-
cytometer, and the viability was ascertained by culture
to determine the colony-forming units (CFU) per mil-
liliter.

Animals. Outbred, 100-g male Syrian hamsters
purchased from Charles River Breeding Laboratories,
Inc., Wilmington, Mass., were used throughout these
investigations.

Preparation of Sporothrix antigens. The yeast
phase of S. schenckii used in preparation of ribosomal
and cell wall antigens was grown in BHI dialysate
(BHID) medium prepared as follows: 37 g of dehy-
drated BHI broth medium was dissolved in 100 ml of
warm distilled water. The solution was dialyzed over-
night at 40C against ca. 900 ml of distilled water. The
dialysate was collected, and K2HPO4, 3 g; KH2PO4, 1
g; NH4NO3, 3 g; KCI, 0.5 g; and MgS04.7H20, 0.5 g
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were added. The final volume was adjusted to 1,000
ml, the salts were dissolved, and the pH was adjusted
to 7.0. Volumes of medium in 500-ml amounts were
dispensed into 2-liter flasks and autoclaved. Sterile
concentrated glucose solution was added to a final
concentration of 1%. Growth from 10 BHI agar slants
suspended in 50 ml of PBS was used to inoculate four
2-liter flasks, each containing 500 ml of medium. The
yeast phase organisms were grown for 96 h in a gyra-
tory incubator-shaker at 350C and 50 rpm. The culture
medium was then filtered through several layers of
gauze and cotton to remove the few mycelial elements,
and the filtrate was centrifuged at 500 x g for 10 min.
The pelleted yeast cells were stored at -70oC for later
preparation of ribosomal and cell wall antigens.
Crude ribosomal antigen. Ribosomal antigens

were prepared by using procedures employed in this
laboratory to prepare Histoplasma ribosomal anti-
gens, based on modifications of the methods of You-
mans and Youmans (44, 45). The yeast cells were
thawed, washed three times in sterile PBS, and resus-
pended in a solution containing 0.44 M ribonuclease-
free sucrose (Schwarz/Mann, Orangeburg, N.Y.), 3 x
10-2 M MgCl2, and 2 x 10-4 M phosphate buffer (pH
7.0). The cells were ruptured in a Ribi cell fractionator
at 45,000 psi while maintaining the temperature at the
Ribi valve between 5 and 200C throughout the crack-
ing procedure. The homogenate from the fractionator
was centrifuged at 26,390 x g for 15 min to pellet the
larger cell fragments. These pellets were stored at
-70oC for subsequent preparation of cell wall antigen.
The top 4/5 of the supernatant was centrifuged again
at 46,900 x g for 10 min, and the pellet was discarded.
The top 4/5 of the supernatant was finally centrifuged
for 3 h at 144,700 x g to pellet the crude ribosomal
fraction. The supernatant was discarded, and the wet
weight of the pellet was determined. The pellets were
resuspended in a small amount of cold 0.01 M phos-
phate buffer (pH 7.0) containing 10-4 MgCl2. The
antigen was dispensed in small amounts and stored at
-700C for later use. The protein concentration of this
stock antigen (320 mg, wet weight, per ml) was 6
mg/ml, as determined by the method of Lowry et al.
(23), and the ribonucleic acid content was 27% (270
mg/ml), as assayed by the method of Warburg and
Christian (42).

Cell wall antigen. Cell wall antigen was prepared
from the large cell wall fragments obtained during the
preparation of the ribosomal antigen. The cellular
fragments were washed three times in sterile PBS to
remove contaminating cytoplasmic constituents, and
incubated with trypsin (100,tg/ml in 0.01 M phosphate
buffer, pH 7.2) at 370C for 3 h. The trypsinized cell
walls were washed three times in PBS and incubated
overnight in 10% Formalin, and the mixture was cen-
trifuged to pellet the cell walls. The pellet was again
washed three times and resuspended in PBS to a final
concentration of 1:100 (vol/vol). The trypsinized cell
wall preparations were used as antigen for the active
immunization of hamsters.

Infection of hamsters. The type and extent of
infection in hamsters inoculated subcutaneously (0.05
ml) into the footpad with various doses of S. schenckii
were assayed by several parameters. The time re-
quired for the appearance of the initial signs of infec-

tion was determined by periodic careful examination,
and the localized subcutaneous infection was con-
firmed by recovering the fungus from footpad lesions.
The extent of systemic dissemination was determined
by culturing heart blood, liver, and spleen. The ham-
sters in each experimental group were anesthetized
with ether and exsanguinated by cardiac puncture.
Two or three drops of heart blood from each hamster
were spread on BHI agar plates, which were then
incubated at 250C for 2 weeks. The blood collected
from each group was pooled and allowed to clot. The
serum was harvested, filtered (0.45-sm Millipore fil-
ter), and stored at -70°C for subsequent serological
studies. The liver and spleen were aseptically removed,
minced with scissors, and homogenized in Ten Broeck
tissue grinders containing 5 ml of PBS with 100 U of
penicillin G and 100 Lg of streptomycin per ml. Tenfold
serial dilutions of the homogenates were prepared in
PBS containing antibiotics, and 0.5 ml of each dilution
was cultured in duplicate on BHI agar plates. After 2
weeks of incubation at room temperature (250C), the
S. schenckii colonies were quantitated from the ap-
propriate dilutions, and the CFU per organ were cal-
culated.
Immunization of hamsters. Hamsters were im-

munized with viable yeast phase organisms, a crude
ribosomal antigen incorporated into Freund complete
adjuvant (CFA), and a trypsinized cell wall antigen in
CFA. Immunization with viable yeasts was accom-
plished by infecting the hamsters with a dose of or-
ganisms previously determined to produce only a lo-
calized subcutaneous infection. This inoculum of 5.3
X 103 to 6.5 x 103 organisms in 0.05 ml was injected
subcutaneously into the left hind footpad and was
designated the immunizing dose. Four weeks later, the
test group(s) received a challenge dose (7.0 x 106 to
8.0 X 106 cells) that had previously been determined
to uniformly produce disseminated disease in normal
animals. The challenge dose was injected subcutane-
ously into the right hind footpad. At 3 days, 1, 2, 3, 4,
and 5 weeks postchallenge, groups of animals from the
test and control groups were exsanguinated, and the
liver of each was quantitatively cultured. The extent
of dissemination was ascertained by determining the
CFU of S. schenckii in the liver.
A crude ribosomal antigen and a trypsinized cell

wall antigen were prepared as described above. Protein
in the crude ribosomal antigen was determined by
using the method of Lowry et al. (23), and the antigen
was diluted in PBS to 3 mg of protein/ml (160 mg, wet
weight, per ml). Each of the antigens was mixed in
equal parts with CFA containing H37Ra (Difco Labo-
ratories), and an inoculum of 0.05 ml of the antigen-
adjuvant mixture was injected subcutaneously into the
left hind footpad. Four weeks later the animals were
challenged with viable organisms inoculated subcuta-
neously into the right hind footpad. The extent of
dissemination in immunized animals challenged with
viable organisms was assayed by determining the CFU
of S. schenckii in the liver.

Sporotrichosis serology. The agglutination test
used to quantitate the antibody response was a slight
modification of the procedure reported by Norden (30)
and Karlin and Nielsen (18). The yeast phase of S.
schenckii was grown and processed as described
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above. A 1:100 (vol/vol) suspension of yeast cells in
PBS was heated for 2 h at 600C. The same heat-killed
stock antigen was used for all tests and diluted 1:1,000
(vol/vol) immediately before use. The test was con-
ducted in glass test tubes (12 by 75 mm), each con-
taining 0.25 ml of a twofold serum dilution and 0.25 ml
of the yeast antigen. The mixture was incubated in a
water bath at 370C for 1 h and finally at 40C overnight.
The tubes were centrifuged at 500 x g for 10 min and
individually swirled. The titer of each serum was re-
corded as the reciprocal of the highest dilution in
which the agitated sediment remained in discrete
clumps in a clear supernatant.

RESULTS

Preliminary experimental infections. The
virulence of S. schenckii F 33 was determined
by inoculating hamsters intraperitoneally with
5 X 105 or 5 X 106 organisms. All animals devel-
oped a disseminated disease with few or no overt
signs of infection until week 3, when some ani-
mals developed orchitis. Organisms were re-
covered from both liver and spleen during the 4-
week period of observation. Next, following the
lead of Mariat and Drouhet (26), we conducted
a series of experiments to determine the type of
infection resulting from the introduction of var-
ious numbers of organisms into the footpad.
Animals were inoculated with 3 x 104, 5 x 104,
3 x 105, or 5 x 10r yeast cells. Every animal
developed cutaneous lesions at the site of inoc-
ulation and a disseminated infection in the liver
which cleared between 4 and 8 weeks postinoc-
ulation.
Localized subcutaneous sporotrichosis.

After the preliminary experiments, the footpad
inoculum was reduced to 5.3 x 103 viable S.
schenckii in an attempt to produce an infection
that would remain localized to a single limb. All
20 animals in this study developed a localized
infection at the site of injection with slight swell-
ing and redness beginning at day 7. The lesion
progressed and was open and draining approxi-
mately 2 weeks after inoculation. The etiology
of the localized infection was confirmed by cul-
ture, and groups of five animals were sacrificed
at 3 days and 1, 2, and 3 weeks for quantitative
culture of liver and spleen. Nineteen of the 20
animals with localized sporotrichosis did not
have recoverable organisms in the liver or

spleen. In one hamster, five colonies of S. schen-
ckii were recovered from the liver at day 3.
Because the subcutaneous inoculation of 5.3 X

103 viable yeast cells produced a localized infec-
tion, with very limited dissemination to the liver
or spleen, it was later used as the immunizing
dose in the active immunization studies.
Production of uniformly disseminated

sporotrichosis by footpad inoculation. A to-
tal of 52 hamsters was divided into two groups.

The first group of 40 animals received footpad
injections of 6.0 x 105 viable S. schenckii orga-
nisms, and the remaining 12 animals were inoc-
ulated with 5.3 x 106 viable organisms. At the
end of week 1, all animals developed a localized
infection beginning with redness and swelling at
the site of inoculation. The lesions progressed
with abscess formation, followed by drainage of
purulent material. Initial signs of infection were
observed earlier in animals receiving the larger
dose (5.3 x 106), and the infection appeared to
be more severe than in the animals injected with
6.0 x 105 organisms. The draining footpad le-
sions closed at about 4 weeks postinfection; how-
ever, the paw remained markedly swollen and
deformed. Hamsters were sacrificed at 3 days
and 1, 2, 3, 4, 5, 6, and 7 weeks postinoculation,
and the livers and spleens were cultured for
recovery of S. schenckii. The lower number of
organisms (6.0 x 105), administered into the
footpad, was not sufficient to produce a uni-
formly disseminated infection. In fact, the max-
imum number of animals with liver involvement
was only 60% (3/5) at 2 weeks postinoculation.

In contrast, 100% of the animals that received
5.3 x 105 organisms developed an infection in
the liver, but not in the spleen by week 1 after
injection. These data are presented in Table 1.
Active immunization using viable yeast

phase S. schenckii Ninety hamsters were di-
vided into three groups of 30 animals each. One
group of animals served as the non-manipulated
controls, and the remaining 60 received an im-
munizing dose of 5.3 x 103 viable S. schenckii
injected into the left hind footpad. Four weeks
later the non-manipulated group and one of the
immunized groups received a challenge dose (7.0
x 106) known to produce a generalized infection
in nonimmunized hamsters. Cultures from foot-
pad lesions, liver, and heart blood were done on

groups of five animals sacrificed at 3 days and 1,
2, 3, 4, and 5 weeks. The liver of each animal

TABLE 1. Number of S. schenckii (CFU) recovered
from the livers and spleens ofhamsters after

footpad inoculation with 5.3 x 10' viable yeast cellsa
Time postinocula- Avg CFU of S. schenckii/organ

tion (days) Liver Spleen
7 160 (3/3)b 7

14 20 (1/3) 0
21 5 (1/3) 0
28 0 0

a A total of 12 animals was used, and the results
were presented as the average number of organisms
recovered from the three animals cultured at each
time interval.

' Number of animals from which organisms were
recovered/number of animals cultured.

INFECT. IMMUN.
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was weighed individually before mincing for cul-
ture in an attempt to correlate liver mass with
disease. Cultures from the immunized-only and
immunized-challenged groups were discontin-
ued after 4 weeks because all cultures were neg-

ative after day 3. The footpad cultures always
yielded a heavy growth of S. schenckii, and the
cultures of heart blood were consistently nega-
tive. The results of the quantitative liver cul-
tures are presented in Table 2. It is apparent
from the data that the immunized animals ex-
hibited an increased resistance to generalized
disease when subsequently challenged. S. schen-
ckii was recovered from the liver of only 1 of the
25 animals in the immunized-only control group.
This occurred at day 3, and the colony counts
were very low. Therefore, the number of orga-
nisms recovered from the immunized-challenged
animals was considered to be indicative of the
extent of dissemination without contribution
from the prior immunizing infection.
These data were analyzed by using Student's

t test, and a comparison of the immunized-chal-
lenged groups and non-immunized-challenged
groups showed a significant difference in resist-
ance between the two groups (P - 0.001 at 3
days and < 0.001 at 7 days). Analyses of liver
weights showed no significant difference among
the three groups (P > 0.05). A second experi-
ment was conducted following the protocol out-
lined above. Twenty hamsters were divided into
two equal groups. Ten were immunized, and ten
nonimmunized controls were maintained with-
out manipulation. Liver cultures were performed
at 3 and 7 days postchallenge. The results are
shown in Table 3. These results confirm the
efficacy of active immunization to increase the
resistance of hamsters to subsequent reinfection
with S. schenckii. Comparison of the immu-

TABLE 2. Number of S. schenckii (CFU) recovered
from the livers of actively immunized (5.3 x Ilo) and
nonimmunized hamsters after a footpad challenge

(7.0 x HPi) 4 weeks later"

Time Avg CFU of S. schenckii/liver
post- Immunized,

challenge Non- Immunized but not

(days) immunized challenged

3 92 (5/5)b 10 (5/5) 2 (1/5)
7 130 (5/5) 0 0

14 13 (4/5) 0 0
21 4 (1/5) 0 0
28 7 (3/5) 0 0
35 0 0 0

'Results are presented as the average number of
organisms recovered from five animals cultured at
each time interval.

Number of animals from which organisms were

recovered/number of animals cultured.

TABLE 3. Number of S. schenckii recovered from
the livers of actively immunized (6.5 x 103) and

nonimmunized hamsters after a challenge (8 x 1H7
organisms into the footpad) 4 weeks later'

Time post- Avg CFU of S. schenckii/liver
challenge
(days) Nonimmunized Immunized

3 115 (5/5)b 16 (3/5)
7 530 (5/5) 0

aThe results are presented as the average number
of organisms recovered from five animals cultured at
each time interval.
'Number of animals from which organisms were

recovered/number of animals cultured.

nized-challenged and nonimmunized-challenged
groups resulted in a P value of 0.001 at both 3
and 7 days postchallenge.
Active immunization using Sporothrix ri-

bosomal or cell wall antigens. A total of 96
hamsters, divided into four groups of 24 animals
each, were used in these experiments. Two
groups were immunized with either crude ribo-
somal fraction or cell wall fraction incorporated
into CFA; the third group served as an adjuvant
control (CFA-PBS) and the fourth as a nonim-
munized control. Four weeks later all animals
were challenged with 6.8 x 106 viable S. schen-
ckii. The data obtained from the quantitative
liver cultures at 7 days postchallenge showed an
average of 280 CFU from nonimmunized ani-
mals; 140 CFU from animals receiving adjuvant
only; 55 CFU from animals immunized with
ribosomes, and 26 CFU from cell wall-immu-
nized animals. The CFU among all groups
dropped rapidly by day 14 (none more than 17
CFU), and no organisms could be recovered
from their livers at day 28. Animals immunized
with either ribosomal or cell wall antigen had an
increased resistance to subsequent infection as
indicated by the decreased numbers of S. schen-
ckii found in the liver cultures. Immunization
with adjuvant alone produced a nonspecific in-
crease in resistance; however, this effect was not
statistically different from the nonimmunized
controls (P > 0.05). The additive effect of im-
munization with either ribosomes or cell wall
antigens was statistically different from animals
receiving adjuvant alone (P < 0.05).
Sporothrix serology in experimentally in-

fected and/or immunized hamsters. Agglu-
tination tests were performed on most of the
sera from hamsters experimentally infected or
immunized with S. schenckii. The same heat-
killed stock antigen of yeast phase S. schenckii
was used for all tests and diluted 1:1,000
(vol/vol) immediately before use. A summary of
the agglutination tests indicates: (i) hamsters
receiving a small inoculum (5.3 x 103) mount a
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modest humoral response to the self-limited lo-
calized infection (Table 4); (ii) as the infecting
dose increases, resulting in a more generalized
disease, the agglutinin response also increases
(Table 4); (iii) agglutinins persist for more than
1 year in animals infected and later boosted with
killed organisms (Table 5); and (iv) hamsters
immunized with ribosomal or cell wall antigens
in CFA and subsequently challenged with viable
S. schenckii respond with very high agglutinin
titers (Table 6).

TABLE 4. Agglutination titers ofpooled hamster
sera

Agglutination titers of indicated infect-
Time postinfec- ing dose of S. schenckii":

tion'
5.3 x 103 6.8 x iO" 7.0 x 106

2 days <2
3 days <2 <2
5 days <2
1 week 8 16
2 weeks 64
3weeks 16 64
4 weeks 32 128 128
5 weeks 32
6 weeks 32
7 weeks 32

a The animals were infected by footpad inoculation
with viable S. schenckii.

b Normal hamster serum agglutination titer was al-
ways <2.

TABLE 5. Agglutination titers ofpooled hamster
sera

Time post-in- Agglutination titers of indicated infecting

Tept>in dose of S. schenckii":
fect ion

(weeks)a 8.8 x 10"- 1.1 x 107d 5.3 x 103e

5 64 128
6 128
7 128 128 128
8 128 128
9 128
10
11 256
12 256
13 256
52 64
54 32

aThe animals were infected by footpad inoculation
and subsequently boosted with viable or killed S.
schenckii.

bNormal hamster serum agglutination titer was al-
ways <2.

c At weeks 1, 2, and 3, a booster of 1.1 x 107 For-
malin-killed S. schenckii was given intraperitoneally.
dAt weeks 1, 2, and 3, a booster of 1.25 x 107 heat-

killed S. schenckii was given intraperitoneally.
eAt week 4, a booster of 7.0 x 106 viable S. schenckii

organisms was given in the footpad.

INFECT. IMMUN.

TABLE 6. Agglutination titers ofpooled hamster
sera

Time Agglutination titers of indicated immuniz-

post- ing agents":
immunizationWal(weeks)a CFA Ribosomesc Cell walidonly + CFA + CFA

5 64 256 >1,024
6 64 256 >1,024
7 64 256 >1,024
8 128 256 >1,024

aThe animals were immunized with viable S.
schenckii, Sporothrix crude ribosomes or cell wall
preparations incorporated into CFA, and boosted at
week 4 with a footpad injection of 6.8 X 106 viable S.
schenckii organisms.

b Normal hamster serum agglutination titer was al-
ways <2.

'Four milligrams (wet weight) of Sporothrix ribo-
somal fraction per hamster.

d A total of 0.05 ml of 1:200 (vol/vol) trypsinized S.
schenckii cell wall preparation per hamster.

DISCUSSION
Models of experimental infection were devel-

oped in the Syrian hamster for inducing both a
self-limited, subcutaneous form of sporotrichosis
and a disseminated nonfatal systemic infection.
The subcutaneous inoculation of 5,300 viable
Sporothrix schenckii yeast cells into the footpad
produced a self-limited, subcutaneous lymphatic
disease similar to the classical disease seen in
humans; whereas a 1,000-fold increase in the
inoculum (5.3 x 106) overwhelmed the hamsters'
native resistance, and the initial subcutaneous
disease progressed beyond the involved limb to
both the liver and spleen. These models pro-
vided the systems in which we studied various
aspects of the pathogenesis and the host re-
sponse to infection with S. schenckii.
The development of increased resistance to

reinfection after an active subcutaneous infec-
tion was convincingly demonstrated in two sep-
arate experiments. Hamsters with localized dis-
ease were challenged 4 weeks postinfection, with
an inoculum known to uniformly produce dis-
seminated disease in non-manipulated hamsters.
In the first experiment, which involved 90 ani-
mals, S. schenckii was recovered from the livers
of the test group, but only in small numbers and
only at day 3. Liver cultures at 1, 2, 3, and 4
weeks were all negative for S. schenckii. How-
ever, the organism was recovered from the livers
of control animals, at each of the data points,
and not until week 5 were the animals able to
clear the organisms. Similar results were ob-
tained in a second experiment involving 20 ham-
sters. Again, the previously infected animals cul-
tured 3 days postchallenge showed low numbers
of S. schenckii in the liver; however, when cul-
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tured at 1 week, the animals had apparently
cleared the liver of viable organisms. In contrast,
the cultures from control animals at day 3 re-
vealed large numbers of yeast which were even
more numerous on day 7. The manifestations of
increased resistance to reinfection were apparent
in the lower numbers of S. schenckii recoverable
from the livers of previously infected animals,
and the increased ability of the animals to clear
organisms from the liver. Immunization with
cellular components of S. schenckii, incorpo-
rated into CFA, also increased the level of re-
sistance to disseminated infection when animals
were challenged 4 weeks post-immunization.
The subcutaneous inoculation of crude ribo-
somal preparations or trypsinized cell walls of
the yeast phase of S. schenckii was effective in
reducing the number of yeast cells recovered
from liver cultures. In the dosages used, the cell
wall preparation appeared to be slightly more
effective than the ribosomal vaccine. A nonspe-
cific increase in resistance was observed in the
adjuvant control animals, but the animals re-
ceiving vaccines in CFA were statistically differ-
ent from the control animals.
The specific antibody response to localized

and generalized sporotrichosis was examined, as
was the effect of stimulation with nonviable
antigens and the combination of infection and
antigen stimulation. In general, an agglutination
titer was detectable 7 to 14 days after infection.
Titers of 32 were seen in localized disease, and
those as high as 128 were seen in generalized
infections. Animals immunized with components
of yeast cells in adjuvant and subsequently in-
fected responded with titers of 256 for those
receiving ribosomal antigens and with titers ex-
ceeding 1,024 for those immunized with trypsin-
ized cell wall antigens. One group of animals
with generalized sporotrichosis received 3
weekly boosters with Formalin-killed S. schen-
ckii. These animals maintained an anti-Sporoth-
rix titer of at least 32 for an entire year. At the
termination of this experiment the cutaneous
lesions had resolved, but the animals were not
cultured to determine the presence of an active
lymphatic infection. Therefore we can only spec-
ulate on the reasons for the prolonged antibody
response in these animals, the most likely of
which would be a smouldering infection or-the
inability of the animals to clear the massive
antigenic load.
The ability to produce an experimental infec-

tion resembling the classical subcutaneous dis-
ease seen in humans makes the hamster a good
animal in which to study sporotrichosis. Studies
are in progress to investigate the role of cell-
mediated immune responses in experimental
sporotrichosis.
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