
iron, leaving zinc sulphate as the most effective protective agent of 
all the substances investigated. This high efficiency of zinc S d -  

phate is in agreement with recent olxervations of Schultz and Geb- 
hardt.' IVith this very potent test dose of virus zinc sulphate pro- 
tected 16 of 17 monkeys tested at  2 days, all of 1 at 30 days and 
2 of 5 at 49 days after the last chemical treatment. 
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P-Aniinobenzenesulfonamide and Antipneutnococcal Serum 
Therapy in Type I Pneumococcal Infections of Rats. 

P.\I-L GROSS ASI)  FK.\SK C. COOPER. (Introtlucetl l)y R. R. Rlellon.) 
Froiti the TTmsfertt Pctrits.t/lmnia Hospi tal ,  Ii ist i t tcte of Pathology.  P i t f s b i ~ r g h .  

Although Hiirlein' claimecl that Prontosil \vas effective against 
Type 111 pneumococcal infections. experimental proof for this as- 
sertion \\ as lacking until Rosenthal' and Cooper, Gross. and lIe1lo11~ 
in tle petiden t I y in  yes t iga t e d this problem . 

They tlemonstrated that ~-amiiiol:enzenesul fonamide ga1.e mice a 
certain degree of protection against lethal closes of the particular 
strains of Type 111 pieuniococcus eniployetl. Cuttle. Parish. AIc- 
Leod, and Stephenson,' hoivever, \Yere unalde to tlemonstrate any 
significant protection in mice infectetl \vith 'Tj-pes I and I1 pneuino- 
cocci, n-hereas Ro5enthal' ohtainecl protection against all 3 fixed 
types. 

The lack of parallelism hetn-een pneumococcal septicemia in mice 
and pneumonia in man led to the choice of the experimental piieu- 
mococcal pneumonia in the rat'. as  a closer approximation to human 
pneumonia. The encouraging results ohtainetl bj- treating such ex- 
perimental Type 111 pneumonia \\-it11 p-aminobenzenesulfonamide'~ ' 

2 Scliultz, E. W., and Gehliardt, L. P., PROC. SOC. ESP. BIOL. AND MED., 1937, 

1 Horleiu, H., Ptwc. Ro~/nl  Soc. X t d . ,  1930, 29, 321. 
2 Hosentlinl, S. JI., P~tb l rc  Health Rcportn, 193 i ,  52, 45. 

35, 524. 

('c~o])ei, 1'. B.. Gross, P., and Mellon, R. R., PROC. Sor. KXP. BIOI,. AXD MED., 

cBut t l e ,  G. A. H. ,  Parish, H. J., McLeod, M., and Steplienson, D., Lawet ,  
1937, 36, 148. 

1.937, 1, 681. 
Sungester,  W. J., a i d  Jourdoiiais, L. F., J. Bart., 1935, 29, 34. 

6 G u m ,  F. D., nud h-ungcster, W. J., Arch. Path . ,  1936, 2 1 ,  813. 
7 Gross, I'., and Cooper, F. E., PROC. SOC. EXP. BIOL. AND MED., 1937, 36, 2%. 

('ooper. F. B., :iud (;ross, P., to  be 1)ublislied. 



have lieen cluplicatetl in the treatment of hiiiiian Type I11 pneuiiio- 
coccal pneumonia as reportctl 1 I! 1 Icintzelman, Hadley and AIelloii.9 

The relative therapeutic efficacy oi p-amitiol~eiizenesulioiiaiiiide 
and  o i  potent specific aiitil)iie~uiiocc,ccaI serum was investigated in 
rats iniectetl iiitrnl~roncliially \\ itli the Type I (Neufeld) strain. 
The iiioculuiii, 0.1 cc. of \vliich \ \as injected, consisted of an  IS-hour 
broth culture diluted 1000 times \\ ith Iiroth, and siifficieiit niucin 
(Armour)  atltletl to give a viscous solution. 

Fifty-six rats, infected in this iiiatiner, were divitled into 4 groups 
of 13 each : Groiip ;l--'CTntreated controls. Group B-Given 250 
units of Type 1 aiiti~~iieumocc~c.cal serum intraril~do~i~iiially 6 hours 
after infection, iollo\\ etl hy 2 siiiiilar tlaily (loses. Group C-Given 

A B 



125 nig. of ~ - a ~ i i i ~ i o ~ e ~ i z ~ ~ i e s ~ i l f o ~ i ~ ~ ~ i i i ~ l ~ *  by mouth 6 hours after 
infection, followed by 10 daily similar doses. Group D-Treated 6 
hours after infection by a combination of the treatments used in 
Groups E and C. 

XI1 
animals of each group were necropsied and smears from the blood 
( femoral vein), peritoneum, and pleura, were stained by Gram's 
method. Sections Lvere made from all lobes of the lungs of each rat. 

The effect of the various types of treatment on the survival-time 
and rate is shown graphically in Fig. 1. The gross and microscopic 
anatomic changes in the lungs, as we11 as the bacteriologic findings, 
are tabulated in Table I. ;i summary of the findings is given in 
Table 11. 

Contrary to the results reported by Gutin and Nungester' and by 
a lobar type of pneumonia developed in only a few rats. 

Curiously enough, the mo.t extensive and fully developed lobar type 
was seen in the non-survivors of the treated groups. 

Inflammatory changes were found in the lungs of every animal. 
Grossly, the changes were often minimal and not recognized. Bi- 
lateral empyema was frequently the outstanding postmortem find- 
ing. The most constant change was the interstitial pneumonia, more 
severe in the survivors than in the rats which died early. These 
interstitial changes represented, no doubt, the residues of subsitling 
pneumonias. 

The reduction in the mortality-rate from 93% in the control group 
to 21% in the groups treated with serum or the drug. and to 14% 
in the group treated with hoth, clearly indicates that p-aminohen- 
zenesulfonamide may have a definite place in the treatment of human 
Type I pneumococcal pneumonia in conjunction with specific anti- 
serum ; and particularly where antiserum is not available for eco- 
nomic or other reasons. Concomitant ivith the drop in mortality- 
rate there was a reduction in hacteremia, peritonitis (determined by 
the smears), and empyenia (Table 11). 

The deaths in the drug-treated Group C occurred later than those 
of the serum-treated Group B, although they were numerically 
equal. _Also, in the drug-treated group, 64% of the rats had no 
broncho- or lobar pneumonia, whereas only 50% of the rats in the 
serum-treated group were so spared. L\ rough approximation of 
the degree of microscopic involvement indicates less impairment in 
the group treated with ~-a~iii~iohenze~iesulfoliamide than in the 
group treated with serum. 

Animals surviving to the 15th day \\.ere killed with ether. 

* Kindly supplied by Merek it Co., Inc., Rnhwny, N. J. 



SULFON.4MIDE-SERVMf THERAPY IN P.NEUMOSIA 
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540 HYPOPI-IYSECTOMY ON BLOOD LACTIC a C l D  

TABLE 11. 
Suinniary of Results Listed in Tablc I. 

Groui) -i Grouu B Group C Group D 
Conirol Scrum P-akino- (fombination 

Treated lirnzenesul- Drug and 
fon:imide Ser11n1 
Treated Treated 

% A % A 

* r .  l l icse  v : i l i i ~ ~ s  n-1 i r tw i i t  t l ic g r ~ ~ i i l ~ - : i v t ~ r : i g c  of thc nuiiibcr of plus s i p s  found 

It appears, therefore, that in  the relative dosages employed in this 
experiment, the efficacy o f  the drug is as great as, if not greater 
than, that of the specific serum. The data also show that the best 
therapeutic results ivere obtained by a combination of sertim and 
drug, indicating that the t\\-o methods of treatment are synergistic. 
On the basis of the escellent therapeutic results here obtained. it is 
suggested that this drug be tried in human Type I pneumonia in 
conjunction with the specific antiserum and particularly in cases 
where the antiserum is not available. This suggestion is supported 
by the parallelism which has been demonstrated with p-aminoben- 
zenesulfonamitle therapeusis of both rat antl human Type I11 pneu- 
inococcal pneumonia antl also by the fact that at  times hemolytic 
streptococci are kno\\-n to complicate pneumococcal pneunionias. 

i n  tlic I .oluini is  “ l\liriwsropic Pneumonia” of Table I. 
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Effect of Hypophysectoiiiy on Blood Lactic Acid of Rlzesus 
Monkeys. 

ALEITA H. SCOTT. (Introduced by H. E. Williams.) 
Frnii~ l h r  i )cpc ir t  i i i r t i t  of Pli!isiology, Coliiinbin University. 

Work on blood sugars in no1-111al ant1 IiypoI’hysectornized monkeys 
Blood lactic acid was has been recently reported (Smith, ct a/.’). 

simultaneously determined in many of these samples. 

BIOL. AND MED., 1936, 54. 247. 
1 Smith, P. E., Dotti, L., Tyndnlr, IT. II., :1nd Engle, E. T., P R O C .  SOC. EXP. 




