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Reactions of Monkeys to Experimental Respiratory Infections." 
I. Response to Influenza Virus A. 

0. C. WOOLPERT, J. L. SCHM'AB, S. SASLAW, C. MERINO AND 
C. A. Dom.  

Fpom the Departments of Bacteriology and ,Medicine, Ohio State University, 
Colt4 mb us. 

Most of our current knowledge of experimental influenza has 
been derived f roni ohservatioiis made on sniall laboratory animals, 
particularly mice and ferrets. Vieuchange' reported certain mani- 
iestations of infection in 2 monkeys inoculated with an unfiltered 
niouse-lung suspension of the "iV.S." strain of virus. Some 2 
years ago we began a series of correlated studies-clinical, hemato- 
logical, bacteriological, aiid imniiiiiological-in normal monkeys in- 
oculated intranasally: (1  ) with the virus of influenza A, (2) with 
.Strcptococczts 1rcinoZyticir.r Group C, and ( 3 )  with the virus and 
streptococcus in various sequences.2 Similar studies are in progress, 
utilizing vitamin-deficient tiionkcys. This conimunication records 
the reaction of normal monkeys to the virus alone. 

The PR-8 strain of influenza virus used was main- 
tained by intranasal passage in young adult white mice. The inocu- 
lurii for the niorikeys was prepared as follows : The lungs of infected 
mice were triturated in 9 volumes of buffered saline ; the suspension 
\vas filtered through Eerkefeld V candles and the filtrate stored at 
--78"C; after a period of stabilization it was titrated in mice and 
was retested for maintained virulence from time to time during 
vsperimen tation. 

Young adult monkeys (Mncacn wzulattn) were held under quaran- 
tine during a period of preliminary laboratory tests. After suitable 
hase-line observations were conipleted the animals were anesthetized 
with ether and 3 cc of the prepared material (10,000 mouse mld) 
were dropped into the external nares. 

t:oniplete serial blood-cell studies, repeated tests for the presence 
t )  i virus in nasal aiid throat washings, and serum-neutralization 
tests were continued over a period of several weeks. 

Methods. 
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Results. None of the 7 monkeys thus inoculated intranasally 
with the influenza virus manifested clinical symptoms of infection. 
That invasion regularly occurred, however, was proved: (1) by 
consistent changes in the blood-cell equilibria, (2) by the develop- 
ment of neutralizing antibodies. 

The blood-cell response was uniformly prompt, definite and fairly 
consistent. The total white-cell count characteristically fell within 
24-48 hours ; for example, in monkey No. 2 (Fig. 1) from 20,000 
to 12,OOO with granulocytes reduced from 13,400 to 6,700; the 
lowest granulocyte-level, 1,920, was recorded on the 6th post-inocu- 
lation day, at which time the lymphocytes had shown a reciprocal rise 
from 6,000 to 9,800. In another animal, No. 3, the total leucocytes 
were reduced from the preinoculation level of 25,000 to 17,000 and 
the neutrophilic granulocytes from 17,500 to 8,500 during the first 
24 hours; the lowest granulocyte-level, 3,700, was recorded on the 
5th post-inoculation day. The monocytes showed no significant 
fluctuations. The red blood cells and hemoglobin remained essen- 
tially unaltered. 

In general it was observed that each time the granulocytes de- 
creased there was a reciprocal rise in the lymphocytes, particularly 
striking between the 1st and 6th post-inoculation days, a phenomenon 
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not in frcqueiitly ollserved in otlier studies of lieniocytological dis- 
equilibria reported and coniiiicntecl Lipon previously.2 

Virus-neutralizing antibodies, as  cvidenced by niouse-protectio11 
tests, were tlenionstrable in the seruni of the six monkeys so tested, 
as early as the 8th day-approximately coincident with the beginning 
of spontaneous recovery f roiii thc granulocytopenia-and in every 
case by the 14th post-inocul;ition day. Repeated daily attempts to 
recover the virus from nasal and throat wasliings as v-ell as from 
tlic 1)lood were non-productive. 

It may be concluded on the lmsis of the altered blood picture and 
from the specific antibody-response, that the monkey reacts charac- 
teristically to influenza virus following intranasal inoculation. 
However? individuals of this species appear to be more resistant clin- 
ically than the smaller csperiniental animals ordinarily employed in 
studies of influenza, and while showing certain individual variations, 
they are probably more resistant to this disease, when uncomplicated, 
than the natural host, mail. The monkey presents certain advantages 
over the small animals since its reactions, particularly the hemato- 
logical and serological, may be niore accurately followed. 
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Reactions of ,Monkeys to Experimental Respiratory Infections.* 
11. Response to Sfreptococcus hemolyticus Group C .  
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Comparatively few observations have been made of experimentally 
induced streptococcal infections of the respiratory tract in monkeys. 
Blake and Cecil' cite a sharp leucocytic rise within 24 hours follow- 
ing an intratrxheal inoculation of 1ienioll;tic streptococcus, and in 
the lungs ol~scrvcd vascular cngorgenient, interstitial edema, and 
leucocytic infiltration. This report deals with the clinical, hemato- 
logical, bacteriological, and immunological findings in monkeys inoc- 
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