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Enhancement of Growth of Certain Fungi by Streptomyc;n. 
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Recent reports’-7 have shown that the 
growth of some streptomycin-resistant bac- 
teria may be dependent upon or enhanced 
by this antibiotic. A primary requisite for 
this phenomenon was previous exposure of 
these organisms to this drug. -Although it is 
well known that streptomycin is not effective 
against fungi, there have been no observitions, 
to our knowledge, concerning the enhance- 
ment of growth of fungi by streptomycin. 
The incorporation of streptomycin into cer- 
tain selective media for fungiS has been insti- 
tuted for the purpose of inhibition of bacteria. 
Employing a synthetic liquid medium con- 
taining streptomycin, we noted that the 
growth of certain fungi not previously exposed 
to streptomycin was more luxuriant than 
when streptomycin was absent. To further 
evaluate this observation, the studies de- 
scribed below were conducted on available 
laboratory strains of fungi which also had 
not been previously exposed to streptomycin. 

Methods.  The fungi were assayed in 
triplicate in a synthetic liquid medium con- 
sisting of inorqanic salts and 0.5% glucose’. 
to which comniei-cia1 streptomycin? was atlrletl 
in concentrations of 0.01 to 5.0 mg ml of 
medium. The final pH of the medium was 
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4.0. Tii1)cuh were prepared by washing the 
growth from 3-weeks-old Sabouraud’s cul- 
tures with sterile saline and adjusting the 
turbidity to match a No. 3 MacFarlaad 
nephelometer standard. The suspensions 
were homogenized as much as possible by 
vigorous shaking and pipetting, and the 
heavier particulate matter allowed to settle. 
One-tenth ml amounts were then inoculated 
in triplicate into the test media as well as 
into control tubes without streptomycin. -411 
cultures were incubated at 28°C and examined 
daily for comparative growth for 4 weeks. 

Results. The growth of all of 6 strains of 
Sporotrichunz srhenckii, 4 of 4 strains of 
(‘orridioides immitis, 2 of 3 of Histoplasma 
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capsulatum as well as +ingie strains of Phiulo- 
phora zierrucosa and Trichophyton rnentagro- 
phytes appeared to be increased in the pres- 
ence of streptomycin. The stimulatory effect 
was noted as early as 48 hours with S. 
schenckii while similar results were obtained 
with the other organisms in periods varying 
from 1-3 weeks. The stimulatory effect was 
proportional to the concentration of strepto- 
mycin up to 2.5 mg per ml, at  which level 
maximum growth was obtained. This effect 
was noted only with young actively growing 
cultures and not with old stored suspensions. 
Plate 1 depicts photographically the results 
obtained in representative tests. 

Since streptomycin is known to be more 
effective at  an alkaline pH, similar studies 
were made with S. schcnckii and C .  immitis 
in media adjusted to 4.0, 6.0, and 8.0, 
respectively. Although the amount of growth 
in the control tubes was considerably less a t  
pH 8.0 than in the acid range, the same stim- 
ulatory effect in the presence of streptomycin 
noted above was observed a t  all 3 levels. 

Summary. Streptomycin incorporated 
into a synthetic liquid medium enhanced the 
growth of laboratory strains of S. schenckii, 
C. immitis, P .  verrucosa, T .  mentagrophytes, 
and H .  capsulatum which had not been pre- 
viously exposed to this anti,biotic. 
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Phosphoproteins appear to exist uniquely 
in food sources for the embryo and young 
(c.:., casein in milk, vitellin in egg yolk. 
ichthulin in fish eggs). A clue to the signifi- 
cance of this fact was seen in the observation 
by Harris' that frog eggs contained an en- 
zyme, designated phosphoprotein phosphatase, 
which released inorganic phosphorus from 
phospho-proteins without preliminary prote- 
olysis. This was confirmed by Feinstein and 
Volk12 who further showed such an enzyme 
present also in various mammalian tissues. 

The present report presents data regarding 
the activity of this enzyme in rat placentas, 
embryos, and young, all of various ages. 

This rrport iu from i i  t lw i s  submitted by  
Miiriay N. Volk t o  the Gi:iduatv Scliool of the 
I'niversity (if Chicago in pirtial fulfilrncbnt of the 
iwpirenients foi the degi cc of Mastcar of Science 
( Hiocherniutry) . 

t Present :iddress : Hcwarcli Institute, Temple 
I-nivcrsity, Pliilatlelphiil, Pa. 

f. The work tl(wribrd in this paper was done 
under contract bvtweii t l i ~  hletlicel I)h ision, 
Chrmical Corps, I'. S. .limy, and thr lriiirersity 
of ('hieago Toxivity 1,:tbor:it i 3. Tnder the trrrns 
of the rontrnet tlir ('linnic+:ll ('orps Iirit1lc.r rcstriets 
nor j s  responsiblr for tlic. ol,ini(nns o i  conclusions 
c~f ilic :iutliorr. 

Methods. Dated conceptions were obtained 
by following vaginal smears and introducing 
the female to the male during an overnight 
period during estrus. At the desired time 
after conception, the pregnant female was 
sacrificed, and the embryos and placentas 
were removed, separated by rough dissection, 
quickly frozen in an ether-dry ice mixture, 
and stored under deep freeze until convenient 
for assay. Several placentas from each female 
were pooled for assay, as were 14- and 16-day 
embryos. Young rats were sacrificed by 
immersion in the freezing mixture and stored 
under deep freeze. 

For assay, placentas and embryos were 
homogenized in a glass homogenizer ; young 
rats were blended in a Waring blendor. Fur- 
ther details of the assay and analytical meth- 
ods have been described.2 

Results. Fig. 1 presents the phospho- 
protein phosphatase activity of whole pla- 
centas, embryos, and young rats, all of vary- 
ing ages. 

Fig. 2 presents the activity of this enzyme 
per gram of tissue and per mg of protein, in 
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