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The albumen membrane of chick egg is a powerful defense barrier protecting the developing embryo 
from a variety of infections. 

It kills or inhibits the development of microorganisms in the environment of the chick egg [1, 2, 3, 7, 
8, 10]. 

The question as to whether the albumen membrane possesses antibiotic properties in relation to lower 
fungi and actinomycetes has been little studied. Kossowicz (1912, 1916) showed the presence of fungicidal 
properties in the albumen of non-incubated chick egg in relation to Aspergillus niger, Penicillium glaucum, 
Cladosporum herbarum and vine yeasts. The effect of the albumen membrane on Aspergillus and Penicillium 
spores and myeelia [5] has been studied in greater detail. 

In the present work the results are given of experiments on the influence of the albumen membrane of 
chick egg on the cells of Torula utilis and the ~pores of Aetinomyces albas and A. ctinomyces griseus. In con- 
nection with the problem of the immunity of the fetus, studied in our Iaboratory, we were interested in the pro- 
perties of the albumen membrane with which microorganisms may come into contact in natural eonditiom. 
For the purpose of comparison, experiments were also conducted with the influence of the albumen denatured 
by high temperature and theyolk of a non-incubated chick egg on yeasts and actinomycetes. 

Since we earlier succeeded.in establishing that the outer, middle and inner layers of the albumen mem- 
brane possess different bactericidal_and prot6zoacidat properties [4, 5] we conducted differentiating 
investigations of the fu.ngicidal properties of the different layers. 

We used in the experiments white leghorns' eggs not later than 10 days after hatching, The eontents of 
the egg was decanted aseptically into a Petri dish. In the test tube 2 ml of albumen was accumulated to which 
was added 0.2 mi suspension of the spores of Actinomyces or the yeast cells in physiological solution (number 
of spores in the various experiments varied). The control media were a meat-peptone bouillon (for the actin- 
omycetes) or must (for the yeasts) and also physiological solution. At definite time intervals, we made seed- 
ings on a Petri dish with a solid nutritive medium. The Petri dish and test tubes were kept in a thermostat at 
2fi:C. For the seedings we used three day old cultures of yeasts and actinomycetes. Altogether 5 experiments 
with aetinomycetes and 4 experiments with yeasts were conducted. The results of the experiments proved to 
be analogous. 

Torula utilis was uniformly resistant to the effect of the albumen from various layers of the membrane 
of the non-incubated chick egg. 

Below are given the results of an experiment in which to 2 ml of chick egg albumen and of the control 
medium was added 0,2 ml physiological solution containing 1600 cells of Torula utilis (Table 1). 

Unlike the yeasts the actinomycetes rapidly perished on contact with the chick egg albumen. The repre- 
sentatives of two species of Aettnomyces albas and Actinomyces griseus which we used in the experiments proved 
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to be sensitive in differing degrees to the action of this albumen. In Table 2 are set out the results of the ex- 
periment in which the effect of various layers of the albumen membrane on Actinomyces griseus was studied. 
In this experiment to 2 ml of chick egg albumen and the control medium was added 0.2 ml physiological solu- 
tion containing 18,000 spores of Actinomyces griseus. 

TABLE 1 

Effect of Different Layers of Albumen Membrane of Non-incubated Chick Egg on Cells 
of Torula utilis. 

Medium 

/ outer 
Layer of [ 
albumen { middle 
membrane[ inner 

Physiological solution 

Must 

immedia 
te 1 day 

+ + +  

+ + +  

+ + +  

+ + +  

+ + + +  

Seedings 

a f t e r  

13da~ 5 d a ~  

+ + +  + + +  

+ + +  + + +  

+ + +  + + +  

+ +  + +  

+ + + +  + + + +  

,7 days 

+ + + +  

+ + + +  

4 - + + +  

+ +  

+ + + +  

Significance: ++++ continuous growth; +++ weakly marked growth; ++ over 100 colonies; 
+ single colonies. 

TABLE 2 

Effect of VariOus Layers of the Albumen Membrane of a Non-incubated Egg on Spores 
of,,A, ctinomyces gr.__iseus .. 

Medium 

f 
Layer of / outer 
albumen { middle 

membrane'l inner 

Physiological solution 

Meat-peptone bouillon 

[m me .  
diate 2 - 4 

�9 hours lours 

+ +  

+ +  

+ +  

+ +  

+ +  

+ +  

?~-+ 
+ +  

+ +  

+ +  

.Seedings 

2 days 3 days 

a f t e r  

+ +  

+ +  

+ +  

+ +  

+ +  

8 1 24 
1ours Ihon  

++1 + 
+ + /  + 

+ + /  + 

+ +  1 ++  
+ +  [ + + 4  

0 

0 

0 

+ +  

+ + + +  

0 

0 

-1-- 

+ + + +  

Conventional signs: O-sterile, absence of growth; other signs as in Table 1, 

All three layers of the albumen membrane showed themselves to be uniformly active in relation to Acti- 
no_~_~ces griseus_. Upon insertion into the albumen of the chick egg of a smaller number of Actinomycetes spor- 
es,absence of growth was observed in the sub-cultures after 18-24 hours in this medium. 

Table 3 gives the results of one of the experiments with A ctinomyces albas in which to 2 ml of chick egg 
albumen and control medium was added 0.2 ml physiological solution containing 50,000 Ac, tinomyeetes spores. 

All three layers of the albumen membrane possessed exceptional anti-microbial,properties in relation to 
A ctinomyees albas; the spores of this species of actinomycetes die immediately on contact with the layers. 
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T A B L E  3 

Effect of Various Layers of Albumen Membrane of Non-incubated Chick Egg on Spores 

of Act inomyces Albas.  

Medium 

outer 

Layer of /middl  e 
albumeil 
membrane [inner 

Physiological  solution 

Meat -peptone  bouil lon 

Immedi - 
ate 

0 

0 

0 

+ +  

+ +  

1 hour 

Seedings 

a~er  

24 hours 

0 0 

0 0 

0 0 

+ +  + +  

+ +  + + +  

48 hours 

0 

0 

0 

+ 

+ + + +  

Conventional  signs as in Tables 1 and 2. 

Experiments with liquid chick egg albumen from the inner and outer layers diluted with physiological  
solution were also carried out. We established the maximum dilution at which the fungicidal  effect is ob- 
served. It was shown that with the a lbumen effect on Act inomyces albas, diluted with physiological  solution 
(1:10,000) growth was not observed in the sub-culture after 24-28 hours with this influence.  Upon greater d i lu -  
tion the effect was the same as that of the pure physiological  solution. 

The mater ia l  we obtained on the fungicidal properties of the albumen membrane  is of interest in con- 
nection with the problem of embryonic immunity .  

Part icularly noteworthy is the fact discovered by us of the except ional  toxic i ty  of chick egg albumen in 
relat ion to Actinomyces albas. This agent,as in the case of Micrococus ~ysodecticus, may serve as an indi-  
cator of the ant ib io t ic  ac t iv i ty  of the a lbumen membrane.  

It is interesting that the chick egg albumen denatured by high temperature  loses the capaci ty  to ki l l  a c t i -  
nomyeetes and when the spores are planted on it ,  on the third day intensive development  of them and fer t i l i -  
zation takes place.  

The yoke of fresh non-incubated chick egg is an excel len t  nutri t ive medium for the development  of the 
investigated act inomycetes  and air yeasts. Thus in the system of the chick egg only the a lbumen membrane 
insures: the function of a defense barrier, Upon penetrat ion by the bacter ia l  cells and the spores of the fungi 
through the shell and sub-shell  membranes, the former either perish or do not develop and remain,  as it were, 
preserved in the albumen membrane.  

Further investigations of the ant ib iot ic  properties of chick egg albumen and the changes in these proper- 
ties in the course of development  of the chick embryo are necessary. 
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