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A comparative study was first made of the effect of iso- coli ds, the streptothricin preparations did not permit 
lated and purified antibiotics upon the growth of E. coli any growth of this culture. 
ds (Table 2). A highly purified preparation of strepto- A comparative study was next made of crude culture 

filtrates of several antibiotic-producing actinomycetes
TABLE 2 

(Table 3).  Only the streptomycin-producing filtrate 
EFFECTOR DIFFERENTANTIBIOTICSUPONTHE GROWTH08 A (3463) the grou,th of E. coli ds; the 

STREI'TObIPCIN-DEPENDENT STRAINOR m. cow 
mentarv addition of s t re~tomvcin  to - " these cultures re-

Antibiotic added sulted in a more rapid initiation of the growth of the 
organism. The culture filtrates of the other three organ- 

Crude isms, which did not produce streptomycin, did not permit 
Incubation pure strep- Streptothricin 

the growth of B. coli ds; these filtrates included 3495,of culture No strep- tomycin- -
(hrs) strep- tomycin like a mutant obtained from the streptomycin-producing 8. 

tomycin (10 material (34 (63 griseus, but no longer producing any streptomycin; 3527, 
vg/ml) (10 a grisein-producing culture; and 3530, a streptothricin-

pg/ml) pg/ml) vg/ml)- producing culture. The addition of streptomycin to these 

240 0 27 30 0 0 culture filtrates favored the growth of E. coli ds, thus 
384 0 27 30 0 0 indicating that  the antibiotics found in  the culture filtrates 

of these organisms did not interfere with the growth-
*Growth of org:lnism in nutrient broth is expressed as 

turbidimetric readings. promoting effect of streptomycin; a t  most, there was a 
delay, as  in the case of 3527, due, no doubt, to the 

mycin and a crude preparation of a streptomycin-like ma- initial inhibiting effect of the grisein produced by this 
terial were compared with two forms of purified strepto- culture upon the growth of the B. coli ds. 

thricin. The latter antibiotic was used, first, because Results similar to those reported in this paper have been 

i t  is similar in antibacterial and in certain other proper- obtained recently by R. J. Canderlinde and D. Yegian, of 

ties to streptomycin, and second, because certain organ- the Ray Broolr State Tuberculosis Hospital, using a n  agar- 

isms may produce a mixture of streptomycin and strcpto- strealc method for  the growth of streptomycin-dependent 

thricin (5). The results obtained show that, whereas the strains of differcnt bacteria. 

two forms of streptomycin supported good growth of E. 


TABLE 3 References 

EFFECTO F  CRUDE FILTRATES O F  
1. KUSHNICK,T., RANDLES,C. I., GRAY, C. T., and BIRKBI- CULTURE DIFBPIRENT 

ACTINOn1YCETES O N  THE O F  A STREP- LAND,J. Bf. Science, 1047, 106, 587.GROWT~ 
TOMYCIN-DEI'ENDENT OF E. cold 2. MILLER, C. P., nnd BONNIIOFB, ill. Conference on Anti- STRAIN biotic Research, National Institute of He:klth, 1947. 

3. MILLER, 	 M.C. P., nnd BOHNHOBF, J .  Baet., 1947, 54, 8 ;  

Filtrate Filtrate Filtrate Filtrate Science, 1947, 105, 6%. 
strep-

3463t 3496$ 35271 353011 4. PAINm, T. F., and FINLAND, Science, 1048, 107, 143.M. 
tomycin 	 5. TRUSSELL,P. C., FULTON, C. O.,  and GRANT, G. A. J .  

Bact., 1017, 53, 769. 
6. Wnrcsn i~~ ,  H. C., and nAnnrs, D. A.S. A., I~EILLY, Proc. 

Soc. esp. Biol. Med., 1947, 66, 617. 

Precipitin Reactions in Experimental 
Histoplasmosis and Blastomycosis 

2 4 0  0 0 0 0 0 0 0 

48 0 12 0 13 0 10 0 0 

74 0 16 1 19 0 14 0 0 

96 0 19 12 21 0 19 0 0 Hygienic Laboratory, University of Michigan 

120 0 20 17 21 0 21 0 1 
264 0 15 19 20 0 21 0 20 0 29 Skin tests and complement-fixation reactions have been 
336 0 20 19 23 0 29 0 21 0 34 used as  diagnostic aids in suspected cases of histo-

* Cells = suspension of streptomycin-depenclent hacterial cul- plasmosis and blastomycosis. The antigens employed con- 
ture 8 hrs old and containing 480 visible cells/nil. \Trhere sisted mainly of either the filtrates of broth cultures of 
the culture filtrates were used, the filtrate alone indicates the mycelial phase or suspensions of the yeast-like forms 
that the antihiotic was present only in the form of the cul- 

of the causative organisms. Recent studies by various ture filtrate ; filtrate + S51 indicates that purified streptomycin 
(10 pg/ml) was illso atlded. worlrers have shown that  the former, which is  the sapro- 

1 Streptomycin-producing S. griseus culture ; final diluted phytic form grown a t  room tcmperature, was nonspecific 
hroth contained 6.4 pg/ml of streptomycin. for  infections caused by the homologous fungus. The

$ Mutant obt:iined from streptomycin-producing 8. griseus 
culture and not protlucing any streptomycin; diluted hroth latter, which is the parasitic form when grown a t  37" C, 
contained 1,000 S. anreus units/ml. appeared to bc more specific a s  a n  antigen in the comple- 

I Grisein-producing culture gave 388 grisein nnits/ml in ment-fixation reaction than in the slcin tests. 
diluted hroth. 

1 1  Streptothricin-producing cultures gave a dilution of 12-47 Investigations on the precipitin reaction in  histo-

units of streptothricin/ml of hroth. 	 plasmosis (3) and blastomycosis (1,8) have been limited 
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:md the results inconclusive. The work presented here yielded 2 fractions, the first by simply adjusting the 
is  a report on the demonstration of precipitins in the sera reaction to  p H  4.2 or 11.2 and the second by the addition 
of animals inoculated with either IIistoplasnza capsulatum of 1or 2 volumes of ethanol. 
or Blastomyces dermatitidis. The antigens used in this I n  this manner 4 fractions were obtained. Of the 2 
study were filtrates of broth cultures of the mycelial fractions isolated a t  p H  4.2, one, designated fraction 1, 
phase of 8. capsulat?lm or B. dermatitidis (hereafter was shown by chemical tests to  be protein-like in nature. 
referred to as histoplasmin and blastomycin, resprctivrly) The second, finally obtained by the addition of 1 volume 

-- ... 

Antigens 


Time after (No. of sera showing pos. rmctions/No. of sera tested) 


inoculation Antigrrl - - -.
~ 

of rabbits dilutions 1~'mctions of histoplasmin 
Histoplasmin Rlastom ycili .- - 

1 2 3 4 

(weeks) I I i  I<$ H B H B f l  B H B H B 
2 Undil. 6/7 1/7 6/7 1/7 

1:30 6/7 0/7 6/7 \0/7 7/7 0/7 7/7 0/7 6/71 0/7 4/7 0/7 
1: 100 3/7 O/G 2/7 0/6 7/7 0/7 7/7 0/7 6/7 0/7 4/7 O/G 
1: 1,000 0/7 O/G 0/7 O/ti 5/7 0/7 7/7 0/7 3/7 0/6 
1: 2,000 7/7 0/7 

3 Undil. 6/7 5/6 4/7 5/6 
1: 10 7/7 0/4 5/7 0/4 7/7 2/G 7/7 l / G  5/7 0/4 4/7 0/4 
1: 100 3/G 0/4 2/7 0/4 7/7 1/4 7/7 0/6 5/7 0/4 3/7 0/4 
1: 1.000 O/G 0/4 0/7 0/4 5/7 0/4 6/7 O/G 1/7 0/4 
1: 2,000 4/7 O/G 

5 Undil. 5/G B/G 1/6 6/G 
1: 10 2/6 O/G l / G  1 / G  5/G 3/6 l / G  1/6 2/6 1/6 0/6 0/6 
1: 100 O/G 0/6 O/G 0/6 1/6 1/U l / G  1/6 2/G O/G 0/6 0/6 
1: 1,000 O/G 0/6 1 / G  1 / G  0/6 0/6 
1: 2,000 1/6 O/G 

7 Undil. 4/(i .5/G 0/6 5/5 
1: 10 2/6 l / 5  0/6 3/5 2/6 1/5 O/G 0/5 0/6 0/5 0/6 0/5 
1:100 O/G 0/5 O/G 0/5 0/6 O/B O/G O/B O/G 0/5 O/G O/B 
1: 1,000 0/6 0/5 0/6 0/5 0/6 0/5 

!I IJndil. 2/G 2/4 0/6 4/4 
1: 10 1/6 1/4 0/6 1/4 0/6 0/4 O/G 0/4 O/G 0/4 O/G 0/4 
1: 100 0/6 0/4 0/6 0/4 O/G 0/4 0/6 0/4 O/G 0/4 0/6 0/4 
1: 1,000 O/G 0/4 

* Sera collected prior to inoculation and 1week after inoculdtlon were negative throl~ghout ; sera obtained from 3 normal 
rabbits a t  each bleeding were negative throughout. 

t Sera obtained lrom rabbits inoculated wlrh H. capsl~latztnb. 
$ Sera obtained from rabbits inoculated with B. dcn1zatztidi.u. 
$ A prozone reaction occurred with one of the sera in this group. 

and 4 fractions isolated from the filtrates of broth cul- of ethanol and designated f rac t io~l  2, was polysaccharide- 
tures of II. capsulatum. Two groups of rabbits were like in nature. Fractions 3 and 4 were isolated a t  p I I  
used. One group was inoculated intravenously with the 11.2. The chemical nature of fraction 3 has not yet 
yeast-like phase of H. caps?~latum and the other with been determined. Fraction 4, which was precipitated 
that  of B. dermatitidis. Three normal rabbits served as  after the removal of fraction 3 by the addition of 2 

controls throughout the experimental period. All the volumes of ethanol, was polysaccharide-like in nature. 
animals were bled prior to inoculation and a t  weekly Precipitins were demonstrated in the sera of the in- 
or biweekly intervals thereafter, and their sera examined fected animals by means of the so-called "ring test." 
for  precipitating antibodies. One-tenth ml of antigen was carefully layered over 0.1 

The fractionation of histoplasmin was carried out as  ml of serum in small serological tubes and the presenre 
follows: Two precipitates were obtained by adjusting or absence of a precipitate noted after the tubes had 
the reaction to  p H  4.2 and p H  11.2 af ter  adding 1volume stood a t  37" C fo r  2 hrs. Only those tests showing a 
of 95% ethanol to the histoplasmin. The precipitates definite precipitate a t  the interface were regarded as 
were removed by centrifugation and subsequently dis- positive. All others were recorded a s  negative. 
solved in  distilled water. Aqueous soll~tions of each Tn Table 1 the sensitivity and specifirity of histo-
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1)1;1smin, blastomyeil~, alid fractiolis 1, 2, 3, and 4 from 
llistoplasmin have been compared. The antigenic content 
of each solution was not determined by weight. Specidea 
dilutions of each fraction were made, however, and em-
ployed throughout the series of tests. This served to 
standardize the amount of reacting substance present in 
each antigenic solution. Fraction 1 "undiluted" repre-
sents a 1:20 concentration of histoplasmin; fractions 2, 
3, and 4 "undiluted, " approximately 1:50 concentrations 
of histoplasmin. Some of each fraction was known to 
have been lost during the purification process. 

Histoplasmin, blastomycin, and fraction 1gave positive 
ltrecipitin tests with serum obtained from both groups 
of rabbits. These antigens were therefore nonspecific. 
Fractions 2 and 3 appeared more specific for antibodies 
stimulated by H. capsulatzcm, since in low dilution they 
reacted with serum obtained from all the fl. capsulat?~m-
inoculated rabbits but with serum obtained from only 1 
of the B. dermatitidis-inoculated rabbits. Fraction 4 re- 
acted in low dilution with 4 out of 7 sera from the H. 
capsulatum-inoculated rabbits but failed to react with 
any of the sera obtained from those inoculated with 
R. dermatitidis. 

I t  is of interest to note that the presence of antibodies 
in fractions 2, 3, and 4 was of short duration, being 
demonstrable for a period of not more than 3 weeks. 
Antibodies to histoplasmin and blastoniycin, on the other 
hand, could still be demonstrated in some of the rabbits 
9 weeks after injection. 

Slrin tests were performed on 5 rabbits injected with 
H. capsulatuna and the 3 rabbits injected with B. der-
matitidis which were still living 9 weeks after inocula- 
tion. Fractions 1and 2 were not specific for II. capsu-
latum when used in 1: 100 or a 1: 1,000 dilution, as they 
gave positive skin reactions in both groups of rabbits. 
Fraction 3 gave negative results in all the rabbits when 
used in a 1:100 dilution. 

Fraction 4 in a 1: 10 dilution gave positive reactions 
in 4 out of 5 of the rabbits injected with H. capsuZatu?rc 
:md negative results in the remaining 2 animals injected 
with B. dermatitidis. This would indicate that fraction 
1 is the most specific of the fractions, since these 2 rab- 
bits had reacted positively to one or more dilutions of 
fractions 1and 2. 

The 3 normal rabbits reacted negatively to all the anti- 
gens when injected intradermally. 

The results of the studies presented above indicate that 
precipitin tests may be of value as  an aid in the diagnosis 
of histoplasmosis and blastomycosis. Fractions obtained 
from the broth filtrate of the mycelial phase of H. capsu-
latum give more promise of being specific for H. capslc-
7atum infectioils than the broth filtrate itself. 

A more detailed account of the worli presented here 
will be published a t  a later date. 
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The Occurrence of Temperatures 
Unusual to American Lakes1 

Cranbrook Institute of Science, 
Bloomfield Nills; Michigan 

Wayne Universitg, Detroit, Michtgan 

Lake waters are known to exhibit two major tem-
perature characteristics of primary ecological significance. 
One of them is the existence of seasonal changes char- 
acterized by surface-bottom mixing in the spring and 
fall seasons, with intervening periods of relatively stable 
thermal conditions. The second widely occurring phe- 
nomenon, known since the work of Simony about 1850, is 
the rapid decrease in temperature throughout an interpledi- 
ate water layer, termed the thennocline by Birge in 1897. 
Above the thermocline is a layer called the epilimnwn that 
usually extends to a depth of about 12-24' or more below 
the surface, while below it  is the hypolimnion layer in 
which the water, under normal conditions, is disturbed 
only during the spring and fall seasons by the surface- 
bottom mixing of the waters of the lake. 

The morphological, metabolic, and physical-chemical 
properties of different lalres are directly related to varia- 
tion with respect to these two dominant characteristics. 
This paper describes briefly three departures from the 
temperature conditions that usually exist in lakes. They 
are as follows: (1) a measurable increase in temperature 
from the top to the bottom of the hypolimnion; (2) the 
permanent stagnation of the hypolimnion throughout the 
year; and (3) the prolonged existence of the upper limit 
of the epilimnion to within about a foot or two of the 
surf ace. 

Observations were made a t  Sodon Lake, Oakland 
County, Michigan (Bloomfield Township, Sect. 20; lat. 
42" 19', long. 83" 17') during the period May 1947-May 
1948. The first record of a temperature increase in the 
hypolimnion in this lake was made on May 22, 1947, by 
Stanley A. Cain and the senior writer. Since that time 
an intensive study has been niade of the dominant physical 
and chemical properties of this lalie in an effort to as-
sociate the uiiusual thermal properties of the water layers 
with related phenomena. 

Sodon Lalre is a small, ice-block lake from 50' to 60' in 
maximum depth and 5.7 acres in area a t  the surface, 3.2 
acres within the 20' depth contour, and 1acre within the 
40' isobath. The volume development of the lake is 
1.21, indicating that the basin closely approximates a 
cone. 

Considerable protection from wind action is afforded 
by the surrounding wooded hillsides and, to a lesser cx-

1 We are indebted to Gustavus D. Pope for the use of his 
lake and for numerous other courtesies. Acknowledgment 
is also made to S. A. Cain and F. T. Knapp for cooperating 
with the senior writer on several occasions in taking tern- 
pernture records. 


