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Recognition of Sulf apyridine-Fast Pneumococci. 

HANKiiI-I Y .  COTLEK, M I N N A  T. I.IRCHNER AND MARIE ROMANO. 
(Introduced by R. S. Muckenfuss. ) 

From the  Btireuu of Lahomtories, New Pork City Departmerzt o f  Health. 

The regularity with which piieurnococci become resistant to the 
action of sulfapyridine under experimental conditions in vitro and 
isz ~ i ' i d - ~  and the occurrence of such strains in infections in man, 
have led to the clevelopmeiit of a m'ethod for their recognition through 
the use of blood agar plates, which is described below. The results 
of its application to stock laboratory cultures, to specimens obtained 
froni patients who responded poorly to treatment with sulfapyridine, 
and to speciniens f roni pneumonia patients submitted for routine 
bacteriologicat examination indicate that this test is suitable for 
use in connection with the control o f  chemotherapy. 

Specimens from pneumonia patients, or subcultures 
from such specimens, are inoculated on 3 blood agar plates (citrated 
horse blood, 5% in nutrient agar) to 2 of which sulfapyridine is 
added sufficient to make concentrations of 5 mg % and 10 mg %. 
The third blood agzr plate, without sulfapyridine, serves as a con- 
trol. Equal sized loopfuls of material are used in order to make the 
inocixla as nearly as possible the same on all 3 plates. The growth 
on the plates is compared after 24 hours in the incubator, and pneu- 
inococcus colonies on the control plate without sulfapyridine are 
identified as to type by capsule swelling reaction and as to bile solu- 
bility by spraying dried bile over the c010ny.~ The susceptible 
pneumococctxs on the plates containing sulfapyridine produces some 
partial (alpha type) hemolysis where the inoculum is heaviest, but 
separate colonies are rarely visible and of minute size. Stained 
preparations from hemolyzed areas show aberrant bacterial forms, 
and subcultures sometimes show viable pneumococci. Pneumococcus 
growth on the plates containing sulfapyridine is seldom obscured 
by overgrowth of other organisms as these are also markedly in- 
hibited. The presence of a resistant pneumococcus growing freely 
on the sul fapyridine plates is readily recognized. 
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TsBLE I. 
Growth of Stock Pneumocwccus Cultures on Blood Agar Plates with and without 

Sulf apyridine. 

Concentration of Sulfapyridine 
P~iou~~iococcus I 7 

Type Sone lmg% sing% 10mg;;lo 
~~ ~ ~ 

1 Good Good Poor Poor 
1 

(Same as above but grow11 i i i  1)rotl i  C O N -  

taining increasing :mounts of stllfit- 
p yridine) 9 ,  ” Good Good 

4 ’’ Poor Poor Poor 

Stock Lobomtory L-zi1tiirc.v. The production of a sulfapyridine- 
resistant pneuniococciis strain was urtdertakeri in order to obserye 
its growth on the differeiitial nietlia. A Type 1 pneuniococcus cul- 
ture, highly viru!eiit for ralhits and mice and susceptible to the 
prophylactic action of sul iapyridine in both these aninials, was grown 
in serum broth containing concentrations of the drug that were 
increased gradually from 3 iiig % to 16 nig %. The resulting cul- 
ture grew freely on blood agar plates containing as much as 16 mg % 
of sulfapyridine, whereas tlic growth of the parent strain was 
partially inhihitecl by a concentration of as little as 4 nig of 
sul fapyridine. Table 1 S ~ O W - S  the relative growth of the resistant 
strain and the parent susceptible strain, and for comparison the 
growth of a third strain, representing the greatest susceptibility 
found by these methods on blood agar plates containing various 
concentrations of sul fapy-idine. The resistant culture was riot 
changed perceptibly with regard to its type specificity or niouse 
virulence, nor in its susceptibility to tlie protective action of anti- 
pneurnococcic serum. 

Tests for growth on blood agar plates containing 1, 5 and 10 nig 7; 
of sulfapyridine have been carried out with 105 different strains, 
which include the 55 pneuniococcal types described by Walter, et o Z . , ~  
and 11 other types not yet completely studied. Some inhibition 
of growth of a11 strains occurred in tlie presence of 1 mg % sulfa- 
pyridine, although with 20 strains this was shown oiily by the smaller 
size of the colonies. Growtli of all strains was inhibited to a 
marked degree by 5 and 10 nig- % sulfapyridiiie. 

Cultures from pizeiiiiiococciis iizfectioiis w i m p Y o w d  by  szilf CI- 
pyrt‘dine thcmpy. Erief summaries of diagnosis, outconie, therapy 
and bacteriological observations of 5 patients in whom the lack of 
therapeutic effect of sulfonaiiiide drugs was particularly striking 

6 Walter, A. W., Guevin, V. H., Beattie, 31. W., Cotler, H. Y., and Bucca, H. B., 
J .  Immuml., in press. 



are given in Table 11. The first 3 patients yielded cultures of sulfa- 
pyridine-resistant pieumococci late in the disease, after the patient 
had received comparatively large amounts of the drugs. TWO of 
the pneuiiiococcus strains, the Type 4 (case G.H.) and the Type 1 
(case C.h.t.) grew freely on blood agar plates containing 10 mg % 
of sulfapyridine, while the Type 25 strain (case A.T.) grew freely 
in the preseiice of a concentration of 5 nig % of sulfapyridine, hut 
not in a concentration of 10 nig %. The sulfapyridine-resistance 
shown by these 3 cultures, and that of the stock strains, made re- 
sistant itt v i t m  are stable characteristics of the microiiirgaiiisnis and 
have persisted in culture media without sulfapyridine for over 3 
months. In case C.M. a susceptible microiirganism was recovered 
from a spinal fluid obtained the day before death and a resistant 
strain the day of death. Since 3 days intervened between the time 
of the spinal tap and the isolation of the pneumococcus from the 
fluid obtained on the day of death, the possibility that the resistance 
of this culture had developed in the specimen tube rather than the 
patient, is to be considered as a source of possible error. 

Applicntion of culture iiaetlzods to specimens submitted for bclc- 
TABLE 11. 

Sulf apyridine Resistance of Pneumococci from Infections Unimproved by 
Sulfonamide Therapy. 

gulf apyridine therapy --- -7 Culture 
Outco111c Beforc (-> Reaction 

Rccor- I h y s  culture Total Days to sulfa- 
wed of -------, I-----, of pyridine 

or dis- No. of No. of dis- Paeumo. in blood 
Case Diagnosis died ease G days G days ease type agarplate? 

G.H. Broncho Recov’d 20 64 16 82 2 1  26 4 Resistant 
pnwm onia 

A.T.” Neningitis Die.1 32 36 4 40 9 17 25 > 7  

Endocarditis 

C.M. t Meningitis 
Bila ter:il 
Otitis 
Media 
(onset 
unknown) 

Susceptib’t e 
Resist ant 

3 15 2 17 3 9 ,  

F.D. Lobar R ~ o v ’ d  14 43 9 43 9 26 18 Susceptibie 

G.A. Lobar D i 4  21 38 7 96 12 16 25 ? 9  

11ncumonia 

pneumonia 
Endocarditis 

“Sulfanilamide 18 g in 2 days before sulfapyridine. 
t 1 1  8 €! ‘ I  14 ” ” 

9 9  



teriological diugnosis of pircrirrzo,iin. A consecutive series of 105 
specimens received for exaniiiiatioii in the Health Department, 
Pneumonia Control IXvisioii I,aI)oratories, were cultured, . using 
one plate coiitaiiiiiig sul fappritliiic I O iiig % and m e  control Iyithout 
sulfapyridine. to cletcriiiiiie. \vlit.tlier siiljal)vridine-resistaiice occurs 
regularly a i d  frccluetitly i i i  siich spcciiiieiis. Eighty-three of the 
105 specinieiis co!itainect Imcuiiiococci. The susceptibility of 35 of 
thesc pneuniococcus strains was deteriiiiiied within 24 hotirs by 
direct inoculatioii of the specinieiis on blood agar plates, and of 
29 by the use of subcultures which required 48 hours or longer. 
Subcultures u ~ r e  not obtaiiietl frc mi 19 s1)ecinieiis. The direct inoc- 
ulation of specinieiis on blood agar plates was successful most regu- 
larly (24 of 37 specinieiis) when the specimen showed a type- 
specific piieuniococctis by Neu felt1 exaininatioii. 

,3111 of the niicroijrganisms ol)tained from the 63 fully tested 
specinieiis ( 56 patients) were stisceptihle to the bacteriostatic action 
of blood agar plates coiitaiiiiiig 19 iiig y, o f  sulfapyridine. 

The property of resisting the bacteriostatic action of sulfapyridine 
coinparable in degree to that 1)roduced esperiiiientally niay appear 
as a characteristic of pneumococci in liunian pneuniococcus infec- 
tions where therapeutic reslwiise does not occur. Such resistance 
may be recognized by the observation of the growth on blood agar 
plates containiiig sulfapyridint.. The  diagnostic procedure outlined 
is recommended for use ii i  1)iieuiiiococcus infections that do iiot 
respond satisfactorily to clieniotherapy with sulfapyridine. 
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Changes of Arterial Blood Pressure and Renal Hernodynamics 
by Injection of Angiotonin in Human Beings. 

Renin, the so-called “renal pressor substatice” is vaso-inactive 
unless permitted to interact with a pseudoglobulin present in blood 
plasma, which has tentatively been clenoniiiiatecl “reiiiii-acti\’ator.’’l 
The interaction of r a i n  and renin-activator yields a crystallizable, 

1 Kohlstaedt, K. G., Helmer, 0. M., and Page, I. H., PBOC. SOC. E n .  BIOL. AND 
MED., 1938, 89, 214. 


