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FIG. 1. 
A. Exp. 60. Large hole and deliberate injury 

in Turn 3. Reissner 's mombrane and basilar mem- 
brane torn. Beneath the large hole is the outer 
end of a small hole that entered Turn 2, scaIa 
media, 

B. Exp. 67. Hole entering modiolus in Turn 3. 
Axis of hole is perpendicular t o  plane of section. 

nervous structures in labyrinth and modiolus. 
Smwnary. The aural microphonic of guinea 

pigs was recorded from the round window and 
from copper wires applied to or passing 
through tiny holes #drilled through $he bony 
shell of the cochlea. When the guinea pig's 
respiration fails gradually, the microphonic 
falls to a few percent of its original strength 
before sthe heart stops. The failure is partly 
reversiblle if respiration improves. 

FrequentIy near the postmortem level the 
microphonic undergoes partial or complete 
half-wave rectification. The phase corres- 
ponding to condensation in the external canal 
is more depressed than 8 t h  phase correspond- 
ing to rarefaction. This effect also is tempor- 
arily reversible. 

Extensive surgical injury including ampu- 
tation of the ,two apical turns may cause little 
or no change in the microphonic (1000 cycles 
per second) at the mund window over several 
hours. 

Received March 29, 1949. P.S.E.B.N., 1949, 71. 

17117. Differences in Hemagglutination by Strains of Influenza Virus in 
Presence of Egg White and Normal Serum." 

H. BERNKOPF.~ (Introduced by Thomas Francis, Jr.) 
From the Department of Epidemiology and Virus Laboratory, School of Public Health, 

Ufiivemity of Michigan, Ann Arbor, Mich. 

Substances of various origin have been 
shown81-10 to inhibit the hemagglutination re- 

~ 

* This investigation was conducted under the 
auspices of the Commission on Influenza, Army 
Epidemiology Board, Offlice of the Surgeon Gen- 
eral, U. S. Army, Washington, D.C. 

t Aided by a fe l lo~ah ip  from the Dazian Foun- 
dation for Medical Research. 
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action of influenza virus. Evidence has also 
been presented5J1J2 suggesting that some of 
these inhibitors are identicaI with, or closely 
related to, the receptor substance of red cdls. 
When it was shown13 that serum inhibits 
hemagglutination by heated virus to a much 
higher degree than hemagglutination by fresh 
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TBBLE I. 
Comparison of Inhibition Titer of Two Samples of Rabbit Serum and Egg White o n  Heniagglu- 

tination by PR8 and Lee Strains. 

Inhibition titerX of 

Rabbit semm Rabbit serum Egg white Egg white 
- 

Stmin Treatment KO. 1 No. 2 No. 1 S o .  2 

P R8 unheated < 10 10 < l o  < 10 < 10 
30' 36" <I0 < 10 

- ~ _ _ _  ____ _____-. - 

40 

LW tin hea t e d 40 4 0 1 0  < 10 
30' 56" 160 160 2560 640 

~~ ___- I_- ___  -I_____---- ~- 

* Sumbrrs  g i v e  highest dilutions of inhibitor w l i i~h  arc effective when added to virus. 

virus, it was suggested that1*jI4 the inhibition 
phenomenon coulld be explained on the basis of 
an  enzymlatic reaction as had previously been 
proposedl for the action of virus on red cells. 
-According to the enzymatic theory, heating 
inactivates an enzyme of the virus which in 
the fresh state is able to destroy the inhibitor. 
The question arises whether all inhibitors are 
of the same chemical nature or whether dif- 
ferent substances are involved. In  terms of 
the enzymatic theory a plurality of inhibitors 
might also necessitate the assumption of dif- 
ferent enzymatic factors in the virus. To ob- 
tain some evidenlce which could be used for 
answering 'this question, the behavior of dif- 
ferent influenza strains towarld the inhibitors 
containled in normal rabbit serum and egg 
white was compared. 

Materials and met  hods. Virus Preparation. 
Allantoic fluid from eggs infected wilth the 
different strains of virus was used either un- 
heated or after heating for 30 minutes a t  56" 
or 61"C, during bhe first 14 days after harvest- 
ing. The following strains were examined: 
Swine, Oti, PR8, Weiss, Marton, Baum, FM1, 
Lee an'd Warner. The passage history of 
these strains is given in Table 11. 

Inhibitors. (a )  Rabbit serum. Blood was 
drawn from normal, fully grown rablbits by 
cardiac puncture. After clotting and centrifu- 
gation, the serum (NRS) was pipetted off and 
heatled for 30 minutes a t  56°C. 

(b) Egg white. The egg white (EW) of 
several eggs was separated from the yolk and 
filtered twice through a single layer of gauze. 

12 IIirst, G. K., J. Exp. Xed. ,  1948, 87, 301, 315. 
13 Franeis, T., Jr., J .  E x p .  Med.? 1947, 85, 1. 
14Bumet, F. M., Lnncpt, 1948, 254, 7. 

~ ~ _ _ _ _ _ _ ~  - 

All fluids wiere stored a t  +4"C in rubber stop- 
pered test tubes. 

Inhibition tests. A titration of virus using 
Salk's method1" was made befiore every test. 
A virus concentration equal to eight times the 
highlest hemagglutinating dilution was used in 
the in)hibition test. Two-fold dilutions of in- 
hibitor in saline starting with a 10-fold dilu- 
tion were prepareid in 0.25 K amounts, and 
to all dilutions 0.25 cc of the indicated dilution 
of virus was added. After thorough mixing 
the tubes stood at room temperature for 30 
minutes. Then 0.5 cc of 0.25 per cent suspen- 
sion of chicken blood cells was added. Re- 
sults were read after 75  minutes. A parallel 
titration of the virus dilution used in the in- 
hibition test was made in every experiment 
to insure that the right amount of virus had 
been used. 

Results. Comparison of diflerent batches of 
inhibitors. In  a preliminary experiment the 
inhibiting action of 2 different batches of rab- 
bit serum and egg white on the hemagglutina- 
tion of PR8 and Lee strains was examined. I t  
can be seen in Table I that ithe 2 rabbit sera 
had the same inhibition titer, but the 2 batch- 
es of egg white gave different results. The  
inhibition titers with Batch No. 1 of egg white 
were higher than with Batch No. 2.  In  com- 
paring the #effect of an inhibitor on different 
influenza strains, it  is, therefore, important to 
use the same sample of inlhibitor for the whole 
series. The experiments reportled below were 
all done with the same samples of rabbit ser- 
um and egg white. 

Susceptibility of unheated virus t o  S R S  
and EW. Table I1 shows that the examined 
- ~ _ _ _ _ ~ ~ _ - _  ___ 

1.5 Salk, J. E., J. I1?1???2/nO7., 1944, 49, 87. 



162 INHIBITORS OF INFLUENZA VIRUS 

TAGJ,I? IT. 
Inhibiting ;Iclion of Ral)hit ' 5  Serunl and Egg White 011 Hemagglutination of Nine Different 

Strains of 1itflueiiz:i Virus. 

Inhibition titer t Inhibi t ion t i t e r  
Strain 1': t ssa g P T r w t m m t  of  rabbit serum of egg white  

- 
30' 36" 

30' 36" 

30' 3 f i "  

30'  56" 

30' 56" 

30' 56" 

30' .Sfi" 

30' 56" 

:30' S( i "  

- 

- 

- 

- 

- 

- 

- 

- 

< 10 

% 
4 0 

<1(J 
<lO 

10 
20 

160 
320 

40 
1880 

40 
2 5 6 0 

40 
160 
640 

2560 

1 0  
2560 

40 
5120 

20 
80 
40 

5120 
40 

5120 
160 

5120 
80 

5120 
10 

2560 
20 

5120 

' NurriIxLi~ a f t e r  F = nunihei~ of fvrret  passages ; t ~ u n ~ h e r  ;tfter iJf 

t S u m h e w  give lrigl\c.st dilutions of  iirhihitor which a r c  effective when added t o  virus. 

iiumbrr of mouse 
passages; ix1rnbc.r a f te r  E iiumlwr of cgg p,ass:rges. 

r r m r x  HI. 
Inhibition of Rabbit Serum 0 1 1  1nflurnz:i Strains €Ir;stcd to 36°C and 61°C f o r  30 Min. 

Dilution of rabbit serum 
T - 

Strain Twa tmcrit 10 20 40 80 160 320 640 1280 2560 5120 

+ = liemagglutination. 
- = 110 l ie~~iagglutinatio~i,  

strains differ in their behavior toward the 2 
inhibitors. Six strains are more susceptibk to 
inhibition by Ell-, three strains are more 
strongly inhibited by NRS. The greatest dif- 
ference in behavior toward the 2 inhibitors was 
observed in the case of the Warner strain 
which was inhibited in a 32-fold higher dilu- 
tion of S R S  than of E l i .  

Si~scept ibi l i ty  of heated i i m s  t o  S R S  and 
EW. Heating for 30 minutes at  56°C made 
all strains except PR8 highly suscqtible to the 
inhibiting action of EUY. Inhibition titers of 
2560 to 5120 were obtained. The susceptibili- 
ty  to inhibitor after heating of the virus was 
one hundred to several hundred fold greatler 
with all strains except PRS with which the 

rise v;as only 4-fold. The effect of heating 
virus preparations to 56°C on the suscepti- 
bility to inhibitioln by serum was different. In 
5 strains the rise in susceptibility was 
only 2 to 4-fold and in the case of 
PR8 and swine influenza strain 1976 this 
temperature had no measurable effect on the 
susceptibility to NRS. Especially striking 
was the behavior of the swine influenza strain. 
I ts  susceptibility to EW rose several hundred 
times, while its susceptibility to YRS was not 
changed. A similar observatilon with the same 
virus has already been made by Lanni and 
Beard." With two strains the rise in titer of 
NRS was 30 to 60-fold and thus approached 
the values observed with EW. 
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With other strains the inhibition of hemag- 
glutination by KRS could be raised to titers 
similar to those attained by EW if a tempera- 
ture of 61°C was used for the inactivation of 
the virus preparations. This is shown in 
Table I11 for tbe PR8, Weiss, Oti and Lee 
strains. NRS in dilutions of 640-1 280 inhibi- 
ted hemagglutination by heated virus, and 
thus came close to th'e values obtained with 
EW. In  the case of the swine influenza strain 
it was impossible to raise its susceptibility to- 
ward NRS as a temperature of 56°C was inef- 
fective and a temperature of 58°C destroyed 
the hemagglutinating ability of this strain. 

Discussion. The obs'ervation that an in- 
fluenza strain may be highly susceptible to 
one inhibitor and only slightly susceptible to 
another and the fact that heating will alter the 
susceptibility of a strain to one inhibitor with- 
out changing measurably its susceptibility to- 
ward the other is considerled evidence for a 
qualitative difference in the inhibitors in- 
volved. If this conclusion is discussed in 
terms of thle enzymatic theory it would have 
to be assumed 'that the effect of virus on the 
two inhibitors is caused by two different en- 
zymatic factors which can exist independently 
and which can be differentiated by their resis- 
tance to heat. The virus factor active against 
egg white inhibitor is generally more heat Ia- 
bile than the factor against rabbit serum. It 
is completely or partially dlestroyed in all 
strains by a temperature of 56°C whereas, a 

higher temperature is necessary to inactivate 
the factor acting against rabbit serum. The 
independence of Ath'e two factors is most clear- 
ly demonstrated in the case of the swine in- 
fluenza strain in which heating to 56°C de- 
stroys completely the activity against egg 
white without measurably a1 tering its activi- 
ty against serum inhibitor. I t  is possible that 
the assumption of still other enzymatic factors 
for other inhibit'ors mighlt become necessary, 
if the enzymatic theory is to be accepted. It 
seems probable that just as the antigenic com- 
position olf strains differs so also will their ca- 
pacity to react with different chemical sub- 
strates be found to vary. 

Summary. The hemagglutinating activity 
of some strains of influenza virus is more sus- 
ceptible to egg white inhibitor whille that of 
others is more susceptible to inhibition by 
rabbit serum. Heating to 56°C makes all 
strains susceptible to inhibition by egg white. 
When tested with 4 different strains a higher 
temperature was required to make them as 
susceptible to inhibition by normal rabbit 
serum. I t  is concluded from these results that 
the inhibitors are not identical. The results 
are discussed in terms of the enzymatic theory 
according to which two different enzymatic 
factors in the virus active against rabbit serum 
and egg white would have to be assumed. 
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17118. Effect of Tagathen" on Histamine-Induced Gastric Lesions in 
Guinea Pigs. 

J. C VAN METER AND J. J. OLESON. (Introduced by Guy W. Clark.) 
F r o m  Lederle Laboratories Division, American Cyanamid Pompany, Pearl E iwr ,  AT. P. 

The use of synthetic antihistaminics to 
prevent .or diminish the incidence or severity 
of histamine-induced ulcers in animals has 
been reported in less than a half dozen papers. 
Most of these were concerned with the failure 
of benadryl* (B-dimethylaminoethylbenz- 
hydryl ether HCl) to prevent experimental 
_ _ _ _ _ _ ~  _ _ _ ~  __ __---A 

++ Brand of aritihistaminie drug. 

ulcer formation.'-+ In  all of these reports the 
" histamine in beeswax" method of Wangen- 
steen and coworkers" was used. I n  addition 

3 Crauc, J .  T., Lindsay, S., aiid I>ailej-, X. E., 
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