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pointed out that Trichomonas 
vaginalis lives longer when associ

hoem li .. Ail"lolion litn ated with fungi of the genus 
Candida than in pure culture. 
Hitherto, attempts to grow T. 
hominis without bacteria have 
been unsuccessful. Recently, 
McEntegart4, who was working 
with pure strains of Trichomonas 
11aginalis, T. foetus and T. gal
linarum, confirmed in one of his 
papers that T. hominis cannot 
grow without bacteria. 
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Fig. I. Multiplication of mumps virus In the chorio-allantoic membrane of incubated 
hen's eggs 

These characteristics suggested 
to other investigators that the 
parasite might be cultured by 
techniques used for the growth of 
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Endamoeba histolytica without 
development of bacteria. T . 
hominis was cultured by Shaffer 
and Biegeleisen• in a medium 'pre-
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conditioned' by the growth of an 
anaerobic Gram-negative strepto

Fig. 2. Virus culture in surviving chorio-allantoic tissues ; typical experiment 

bacillus, removed afterwards by 
centrifugation. In fact, the be
haviour of T. hominis and E. 
histolytica is not substantially the 
same, and growth of the flagellate 

minutes the pieces were rinsed one by one in several 
Petri dishes containing saline and then put into 
roller tubes each containing 1 ml. Tyrode suspension 
with 400 units penicillin, 0·26 mgm. (0·04 grain) 
streptomycin, embryo extract and fowl serum. They 
were then incubated at 37° C. Each half-hour the 
pieces of membrane from three tubes were ground in a 
mortar and a FJUspension was made by adding 0·6 ml. 
saline ( + penicillin and streptomycin). Tenfold serial 
dilutions were made and eggs were injected with it 
and incubated for four days . . The results of a typical 
experiment are demonstrated in Fig. 2. 

Mumps virus, we may conclude from these experi 0 

ments, is reproduced in the living chorio-allantoic 
cell in about 14-17 hr. The gain in infection titre 
after such a period is about thirty times the initial 
amount of virus. 

This work was aided by a grant from the (Dutch) 
National Health Research Council (T.N.O.). 

H. L. WOLFF 
Laboratorium voor Tropische Hygiene 

der Rijks Universiteit, 
Leyden. April 22. 

1 Hoyle, L., "The NatUie of Virus Multiplication", 225 (Cambridge 
University Press, 1953). 

' Wolff, H. L., Acta. Leidensia, 24, 53 (1954). 

Trichomonas homlnis cultured without 
Bacteria 

Trichomonas hominis, like most other intestinal 
parasites1 , is usually cultured in vitro in a Dobell
Laidlaw biphasic medium (horse serum, rice starch 
and Ringer's solution to which is added 15 per cent 
liquid horse serum)•. Growth of T. hominis in that 
medium occurs only when associated with bacteria. 
At 25° C. the equilibrium between bacteria and 
protozoa is optimum, and after forty days of incuba
tion, Trichomonas are still numerous and lively. In 
such conditions, the maximum protozoa! concentra
tion attained is about 200,000 cells/c.c. 

For the maintenance of the strain, this association 
is indeed advantageous; in the same way, Sorel8 

depends on bacterial growth only when it is cultured 
in a medium of the Dobell-Laidlaw type. 

Working with a strain of T. hominis (T.H. strain}, 
kindly sent to me by Prof. L. Lamy from the Institut 
Pasteur of Paris, I was able to separate T. hominis 
from bacteria by changing the culture medium. At 
37° C. in complete media, like OPLM•, or in the media 
used by McEntegart7 and Feinberg•, associated 
bacteria grow abundantly and destroy T. hominis in 
24 hr., as was pointed out by Williams et al.• for 
T. foetus. However, addition of 1,000 µgm./c.c. of 
streptomycin and 1,000 u./c.c. of penicillin allows 
the growth of T. hominis in these media. After 
three serial transfers in CPLM medium to which 
these antibiotics have been added, sterility tests in 
bacto-thioglycolate medium show that T. hominis is 
free from bacteria. The pure strain has been main
tained by us for four months, with three-week serial 
transfers. In these conditions, T. hominis, like 
T. vaginalis, attains a concentration higher than two 
million protozoa per c.c. 

The parasite cannot grow further without bacteria 
in Dobell-Laidlaw medium, even if cysteine or 
ascorbic acid has been added to it, in order to allow 
the growth of anaerobic micro-organisms. On the 
contrary, it grows well if it is re-associated with the 
original bacteria, or with pure strains of bacteria, 
like Streptococcus faecalis A.T.C.C. 6067, and 
Escherichia coli 120 of our collection. 

Laboratory of Microbiology, 
Carlo Erba Institute for 

Therapeutic Research, 
Milan. May 2. 
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