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Shortly after the discovery of influenza virus 
hemagglutination1p2 it was reported3 that 
normal serum possessed the capacity to inhibit 
this phenomenon in low dilution. Subsequent 
investigation showed that a variety of other 
materials possessed a similar 

Recently, Francis0 demonstrated that the 
inhibition by normal serum was enhanced if 
heated virus preparations were used in the 
titration of inhibitor. The present report is 
concerned with the preliminary description 
of an analogous, but much more striking, in- 
hibition phenomenon with egg-white. 

Experimental. Preliminary experiments 
have been carried out with a purified prepara- 
tion of egg-adapted swine influenza virus+? 
and a derivative obtained by heating a buf- 
fered-saline suspension of the virus for 30 
minutes at 53"C, a t  a concentration of 1.0 y 
N per ml. Fresh egg-white (EW) was strained 
through gauze and diluted serially with buf- 
fered saline for the tests. Typical inhibition 
titers, determined by the standard hemagglu- 
tinative metshod of this laboratory? and ex- 
pressed as the reciiprocal of the final dilution 
of EW required to neutralize two to three 
hemagglutinating units of virus, averaged 
170,000 with heated virus; and, with one egg- 
white which was investigated in detail, the 
enhancement over the inhibition titer for 

* This work was aided by a grant t o  Duke Uni- 
versity from Lederle Laboratories, Inc., Pearl 
River, X.Y. 
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unheated virus was 750- to 1,000-fold. With 
the same virus preparations, a pool of normal 
rabbit serum gave an inhibition titer of 760 
with heated virus and 120 with unheated virus, 
the Francis enhancement thus being only 

A striking susceptibility to inhibition by 
EW was shown also by an aged formolized 
swine influenza vaccine,? with which titers of 
about 54,000 were obtained, but not by a 
freshly prepared vaccine, which exhibited a 
behavior identical, in this respect, with that 
of unheated virus. The ratio of about 1 to 
3 for the inhibition of aged vaccine and heated 
virus was found with each of 13 individual 
whites, and we may accordingly suppose that 
these 2 virus preparations presented the same 
differences to each of the egg-whites tested and 
that the inhibitory property is ascribable to a 
characteristic ingredient of EW. 

The E\V inhibitor is almost completely de- 
stroyed by treatment with dilute periodate 
(Table I), which has been shown to destroy 
the red cell recepto9~s~9 and the normal serum 
i n h i b i t ~ r . ~ ~ ~ ~ ~  In view of the current belief4s6 
that both the red cell receptor and the normal 
serum inhibitor are mucoproteins, it is inter- 
esting to note that when EW, either undiluted 
or diluted 5-fold with buffered saline, is treated 
with an equal volume of a saturated aqueous 
solution of potassium periodate, there is 
formed a considerable mucin-like precipitate, 
consisting possibly of ovomucin.lOJ1 

We have further observed that when un- 
diluted or 20% EW is overlayered with a con- 
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TABLE I. 
Effect of Pilute Potassium Periodate on the Capacity of Egg-white (EW) t o  Inhibit Hemag- 

glutination by Heated and Unheated Swine Influenza Virus. 

Inhibition titert 
I 1 

EN- Unheated Virus heated 
sample Treatment * virus 30 min. a t  53°C 

1 

Ot A t  

3 

4: 

9 

6: 

1.0 ml 20% EW (in buffered saline, p H  7.4) + 
2.0 ml buffered saline 60 100,000 

1.0 ml 209'0 EW + 1.0 ml sat. KIO, (<0.05 M) ; 
after 2 hrs, add 1.0 ml 10% glucose$ <60 60 

hrs, mix with 1.0 ml 20% EW 60 33,000 

add 1.0 ml 10% glucose immediately < 60 450 

1.0 ml sat. KIO, + 1.0 ml 10% glucose; after 2 

1.0 ml 20Y0 EW + 1.0 ml sat. KI04; mix and 

1.0 ml 207'0 EW + 1.0 ml HzO; m'x and add 1.0 

1.0 ml 2070 EW + 1.0 ml 10% glucose; mix and 
ml 10% glucose immediately 60 100,000 

add 1.0 ml sat. KIO, immediately <60 3,200 
-~ - __ 

* Carried out a t  room temperature (29°C). 
t Determined with 4 two-plus units of virus. Titers expressed as the dilution of whole 

egg-whi te. 
Considerable mucin-like precipitate formed immediately on the addition of periodate and 

was removed by centrifuging a t  the end of the two-hour reaction period. Judged visually, the 
greatest prec'pitate formed in sample 2, next in sample 4: and least in sample 6. The res-dla 
suggest that part of the decrease in inhibition titer may be attributable to the formation of this 
Precipitate. 

Glucose mas used to inactivate the residual periodate. 

centrated suspension (about 10 y N per ml) 
of unheated virus or aged vaccine, reaction 
with virus is directly manifested by the forma- 
tion of a precipitate at  the interface. Further- 
more, this property of EW, like its inhibitory 
property, is destroyed by treatment with 
periodate. I n  addition, we have found that 
the similar capacity of normal rabbit serum 
to precipitate with concentrated virus prepara- 
tioIlsl"13 is likewise destroyed by treatment of 
the serum with periodate. 

Discussion. Th'e present total of evidence, 
in particular, the direct observation of reaction 
between EW and virus, the parallelism in tlhe 
effect of periodate on the precipitation and 
inhibition reactions, and the dependence of 
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inhibitor activity on the state of the virus, 
suggests that the capacity of EW to inhibit 
virus hemagglutination is attributable to a 
component which combines with the virus. 

Summary. Egg-white (EW) has been 
found approximately 200 times as effective as 
normal rabbit serum in inhibiting hemagglu- 
tination by heated swine influenza virus, giv- 
ing titers of about 170,000. An aged formo- 
lized vaccine was also highly susceptible to 
inhibition by EW, but unheated virus and a 
fresh vaccine required about 750 to 1,000 
times as much EW for similar inhibition, In  
addition, EW gave an interfacial precipitation 
reaction with concentrated virus suspensions, 
and both the precipitating and inhibiting 
capacities were destroyed by treatment with 
dilute periodate. 


