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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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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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ulated intranasally with Strebtococczu Itc/rroZytktu, Lancefield Group 
C. 

Healthy young adult monkeys ( ‘ i l f~c~cn  n d n t t a ) ,  se- 
lected for study, were isolated and observed for a period of 2-3 
weeks during which time base lines for the various determinations 
were established. Animals found to be in satisfactory equilibrium 
were then inoculated intranasally while under deep ether-anesthesia 
with 3 cc of a saline suspension of living organisms (250 millions 
per cc). The animals were then observed daily for a period of from 
3 weeks to 9 months. 

Results. Clinical C1zcxracter.istic.y. A iiiajority of the monkeys 
thus studied developed distinct clinical signs of infection, including 
fever, anorexia, and loss of weight. Although most of the animals 
recovered promptly, several developed chronic foci with persistently 
positive throat-cultures for the Group C streptococcus. 

Hematology. The first sign of invasion always appeared within 
24 hours of inoculation as an acute, specific, polymorphonuclear 
leucocytosis. For example, in monkey No. 6 (Fig. l ) ,  the white 
count rose from 17,000 to 5 1,000 overnight. The iieutrophils usually 
maintained this initial high response for not longer than 21 hours, 
characteristically falling as precipitously as they had risen. Fre- 
quently, however, several polymorphonuclear rebounds of gradually 
decreasing amplitude occurred during the following 10-1 5 days (Fig. 
1 ) before the previous cellular equilibrium was reestablished, thus 
reflecting a successful cellular def eiise against the bacterial invasion. 
The lymphocytes showed minor reciprocal fluctuations,’ correspond- 
ing to the polymorphonuclear peaks. The red cells and hemoglobin 
fell progressively with rising reticulocytes until the infection was 
brought under control, when spontaneous recovery followed. 

Opsonocytophagic Index. Daily determinations based on a modi- 
fication of Huddleson’s method, revealed no significant increase in the 
opsonocytophagic index for Group C streptococci during the entire 
acute episode. 

A.lttistreptolysin-tite.1.s. In only one monkey did the antistreptolytic 
level rise (from 10 units on the 5th to 200 units on the 15th day of 
infection), the remaining aiiinials showing no significant variations, 

Pwipith-titers, As a rule, in the monkeys exhibiting low anti- 
streptolysin titers, little or no demonstrable precipitiii was evident. 
In this group when a positive precipitiii reaction occurred it ap- 
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STREPTOCOCCUS HEMOLYTICUS 
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peared only with undiluted antigen, and not before 5 days after 
inoculation, when weak reactions were occasionally observed. 

Bacteriological. Throat cultures were taken daily and revealed 
hemolytic streptococci on most of the examinations during the period 
of acute invasion. The streptococci isolated were typed by Lance- 
field's method to insure identification and to exclude possible spon- 
taneous contamination by other strains from human contacts. Blood 
cultures were negative for streptococci in all instances. 

Summary. The response of monkeys to primary intranasal inoc- 
ulation with Streptococcus hemolyticus, Group C, was characterized 
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chiefly by a prompt but fleeting polymorphonuclear leucocytosis with 
occasional minor recurrent granulocytic elevations, followed by a 
transitory anemia. The opsonocytophagic index, antistreptolysin 
and precipitin titers were not significantly affected. Clinical man- 
ifestations of disease were mild but definite, and it is concluded that 
the cellular reaction, aided, if at all, only in slight degree by humoral 
factors, was the principal demonstrable defensive mechanism which 
these monkeys mobilized in successfully opposing the initial in- 
vasion by streptococci via the respiratory tract. 
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In earlier studies' employing mice, a shorter survival period and a 
greater proportion of deaths were observed in those animals which 
received mixtures of Sfreptococcus IzcmoZyticus, Group C, arid in- 
fluenza-A virus, than in those receiving only one agent alone. The 
present report records particularly the hematological reactions in 
monkeys in which one infection was superimposed upon the other 
via the intranasal route, 

Methods. The preparation of inocula, the dosages employed, 
and the method of administration were carried out as previously 
described.2* ' When the two agents were given simultaneously the 
concentrations were so adjusted that 3 cc of the mixture contained the 
full dosage of each agent. 

Results. Clinical Chnmcteristics. All monkeys receiving both 
agents, in whatever order, survived the infections and manifested 
only minimal clinical evidences of disease, except monkey No. 3 
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