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Reactions of Monkeys to Experimental Respiratory Infections. 
1V. Response to Re-inoculation with Streptococczcs hemolyticus." 

C. -4. DOAN, S. SASLAW, M. BEARD, 0. C. WOOLPERT, J. L. SCHWAR 
AND C. MERINO. 

Prom the D c p a r l w v t s  oj' Medicine and Bacteriologg, Ohio State University. 
Columbus. 

,- 1 he various reactions of Macaca. mulatta to primary intranasal 
inoculation with Strebtococczfs hemolyticus, Group C ,  alone or in 
conjunction with the virus of influenza A, have been described in 
preceding coniniu1iications.l~ '9 A study of the same phenomena 011 

reinfection with the same strain of hemolytic streptococci is the 
basis of this report. 

1Vlt.thod.r. Eight monkeys were inoculated intranasally with 
streptococci 2 to 3 months previously. Six had survived also es- 
posure to influenza A virus incurred either shortly preceding or just 
following the streptococcal episode. Before reinoculation, the re- 
covered monkeys were observed and studied intensively over a con- 
trol period of at least 1 to 2 weeks. Streptococcus hemolyticzts, 
Group C, was then administered intranasally under ether-anesthesia 
in the same dosage (750,000,000 organisms in 3 cc saline) as was 
used for the priniary inoculations. 

Three nionkeys, not included in the above group but having ap- 
parcntly recovered f r o n ~  a primary inoculation with hemolytic 
streptococci, reclewloped positive throat cultures for Lanceficld 
Group C streptococci some 46 to 56 days after inoculation. Coin- 
cident with the spontaneous exacerbation of a latent autogenous focus 
or tluc to  reinfection from others in our nionkey colony, certain 
5yinptoms ant1 signs apliearecl. 

Only 2 of the 8 reinoculated animals in the first group 
presented recognizable clinical evidences of disease. Symptoms aiid 

sigiis suggestive of renal damage appeared 2 weeks after reinocula- 
tion (95 days after primary inoculation) in one animal, and 4 days 
after reinoculation ( 108 days after primary inoculation) in another. 
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General malaise, anorexia, hypertension, edema of the face, legs, 
and perineal region, and albuminuria, with pus cells, red cells and 
casts in the urinary sediment were found. Identical phenomena 
were noted in all 3 of the monkeys showing the spontaneous re- 
appearance of Group C streptococci in their respective throat cul- 
tures. Experimental reinoculation of these 3 monkeys with Group C 
streptococci 2 months after subsidence of the acute spontaneous 
renal manifestations, failed to elicit any further constitutional signs. 

Throat cultures from those monkeys which becaitie acutely ill 
following reexposure to Strppt ococcw lzenr olyt ictis. remai tied con- 
sistently positive for this organism, while streptococci were found 
otdy irregularly and transiently in the throats o f  other animals. 
Hood cultures were negative in all instances. 'The antistrcptolysin 
titer rose significantly in 4 of 8 aninials tested. The precipititr level 
.also showed a sharp rise and the titer was lmt  niaintained it] those 
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monkeys which handled the reinfections most effectively. Most 
noteworthy was the marked increase in opsonocytophagic index 
evoked by reinoculation with streptococci, On the other hand, the 
gvmulocytosis evliiclr Ir1-l.r prowd to bc O I ~ C  of tltc most clznmcter- 
istic respouscs to priiiiniy streptococcus in fcctioii' ZCYIS who11y lncking 
in aU vciitocitdatcd atziiitcrls. 

Fig. 1 sunimarizes and correlates the pertinent data in one repre- 
sentative individual in this reinoculated series. In monkey No. 12, 
neutrophilcytosis with reciprocal Iyniphocytopenia, continued 
throughout the first 20 clays of acute reaction to the original strep- 
tococcal inoculation, the supcriniposecl influenza virus having little 
if any granulocyte-inhil~iting influence. The dominance of the 
streptococcnl element in this syndrome is further indicated by the 
progressive heniolytic anemia that developed during the first 12 to 20 
days, beginning erythrocyte-recovery coiiicidiiig with subsidence of 
the granulocytosis. Specific precipitins and the opsonocytophagic 
index for Group C: streptococci were essentially negative. By the 
71 st day all cellular ecpilihria had been reestablished and monkeq. 
No. 12 was in good clinical condition. Intranasal reinoculation 
with hemolytic streptococci was clone on the 80th day. In sharp 
contrast to the carlier phenomena, no granulocytosis occurred, but 
a prompt and significant compensatory increase in the opsonocyto- 
phagic index was noted. This high opsonic index persisted until 
it was sLiddeiily inliibitecl or neutralized when the influenza virus 
was once again instilled into the nares. Granulocytes, lymphocytes, 
red cells, and hemoglohin fell steadily thereafter. By the 108th day 
there appeared signs of renal damage with hypertension (systolic 
185 mm, diastolic 140 nini Hg) albuminuria (100 mg %), hema- 
turia. casts and edema. 
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Lack of Immunity to Latent Virus. 

GUSTAVE FREEMAN. (Introduced by G. F. Dick.) 
From the  Department of Medicine, University of Chicago, Chicago, I l l .  

The apparent failure to encounter iniinune mice in the spon- 
taneous nioiise infections described 1)y Dochez, et aZ.,' and us'* 
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