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filtrate and plasma, had a markedly accelerating coagulating effect, 
similar to sulfanilamide. 

No explanation is put forward to account for the influence which 
the sulfonamides have upon staphylocoagulase activity. I t  should 
be emphasized that the presence of significant traces of calcium in 
the sulfonamide solution was ruled out. 

1. Sulfathiazole and, to a slightly lesser extent, sul- 
fanilamide accelerated the clotting action in citrated plasma of staph- 
ylocoagulase contained in a sterile broth filtrate. Sul fadiazine mark- 
edly inhibited the coagulating effect, while sulfapyridine had o d y  
slight inhibitory activity. 3. Para-aminobenzoic acid operated like 
sulfanilamide and accelerated the coagulating action. 3. Broth fil- 
trates with staphylocoagulase did riot cause coagulation of every 
sample of normal, citrated human plasma. The degree of coagula- 
tion also varied. 

Siinmnry. 
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Influence of Tissue on Bacteriostatic Effect of. Paranitrobenzoic 

Acid.” 

JOSEPTI T. KING A N D  MARIAN S,EC;AL KWLAN. 
Prom tlic Departntoit of Physiology, T/niversity of Minnesota. 

King and f-ienschel’ reported that 1,aratiitrc~l)enzoic acid exerted 
a bacteriostatic action against Type 1 I piitfuiiiococcus in tissue culture 
clots which compared favorably with that of sulfathiazol in the same 
niediutii. TTarlier the same authors’ reported that ” . . . . the char- 
acteristic effects of sulfanilaniide o i l  beta hemolytic streptococci are 
markedly inhibited by the products of tissue-hrealtdown.” 

In this paper we report the results of a study on the inhibition of 
tlie hacteriostatic effect of the sodium salt of yaraiiitrobenzoic acid 
l>>- tlic products of tissue-breakdown. The details of the tissue 
culture technic used have been described in the ahove papers. 

* Aided by grants from thc? Medical Rescarell Fiind, Graduate School, the Uni- 
versity of Minnesota, and the nel)artmcnt of lllcdical Research, Winthrop Chemicd 
Comp:my, Inc. Assistmice in tlie prepar:ition of these materials was furnished by 
the personnel of tlic Work Projects Administration, official project No. 135-1-71-140, 
subproject No. 237, and by the National Youth Administration. 

1 King, J. T., iind &?11si*11t?l, A. F., I’RUC. so(!. E X P .  BIOL. ,%N1) &hD., 1941, 
47, 400. 

’1 Ibid., 1939, 41, 208. 
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Pneuiiiococci, Type 11. were cultured in rabbit seruni extract of 
8-day chick embryos ; incubation 3-5 hours at 37.S“C. The culture 
was then rapidly diluted through Tyrode solution into the seruni 
extract to make a dilution of 

The suspension jvas well mixed and divided into two equal por- 
tions to one of which sufficient sodiuni paranitrobenzoate was added 
to make 15 nig % in the final culture : to the other portion an equal 
volume of saline was added. ‘The drtig and saline were sterilized by 
Eerkefeld filtration. 1)I-I  o f  both drug solution ant1 saline was ad- 
justed t o  7.6 before using. 

To tleterniine the degree ( f hacteriostasis 6 cultures were planted 
froni tlie suspension \vithout drug aiid 6 from the suspension con- 
taining the drug. Kach culture consisted of 3 drops of suspension 
and one drop o f  lieparinizetl ra1)l)it plasma. 

T o  determine the degree ( ) f  1)acteriostasis in the presence o f  dis- 
integrating tissue, a similar set was then planted. each culture con- 
taining a sterile fragment of chick heart from a 17-19-day embryo. 
The fragments which were matched for size and shape measured 
1 ..5-2.0 nini in diameter. 

Cultures were incubated as Iying-(lrop preparations for approx- 
imately 15 hours at 37.5 C in a special incubator previously de- 
~ c r i b e d . ~  Measurement o f  the dianieter of the colonies was made 
at 60 X (1 14 eyepiece units = 1 nini ) .  

The results are given in Table I. 
I t  may be noted that addition o f  eveii a small tissue fragment to the 

drug-free control niedium accelerates the growth rate. The dif- 
ference is large wlien few colonies are present and may be rather 
slight when tlie colon!- couiit is high. 

In this conceiitration the tlrug exercised a consistent inhibitory 
effect both in tlie presence ant1 ahsence of tissue but in all experi- 
ments the effectivencss o f  the drug was markedly recluccd by a small 
tissue fragment. 

TAHLE I. 
( ’ d l  f r w  With tissue Inhibition %, 

7 r----- 7 Colonirs ,------- ---- -, _ -  

y’r  ec. (‘ontrol T’XO, (lontrol PN02 Cell frcv With t.issuc 

424 56.8* 81.7 66.7 57.3 6.1.8 14.1 
592 79.4 23.8 !I44 69.8 70.0 2G.0 

2812 38.0 18.8 43.9 32.7 50.5 25.4 
45 117.7 41.6 813.5 140.8 64.7 34.1 

454 54.7 30.5 74.2 57.8 44.3 22.1 
696 48.0 25.8 70.7 M . 7  4ti.S 1 9 3  

“Eyepiew iin its. 
3 King, J. T., Arch. f .  E’zp. %e7lform.h., 1937, 20, 208. 
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The mechanism of action of  the sulfa compounds and probable 
explanations for their inhibition by various factors are thoroughly 
discussed in recent papers by Long,4 by Kohn and Harris.' aiid by 
Harris and Kohn.G Presumably the same reasoning may be applied 
to parariitrobenzoic acid. 

Conclusion. The bacteriostatic effect of l)aratiitrohenzoate on the 
pneumococcus is markedly reduced by the products of disintegrating 
tissue. 
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Penetration of Sulfonamides Through Intact Skin by Iontopho- 
resis and other Means of Local Application. 

WILLIAM G. CLARK, ERXEST &-I. STRAKOSCH A N D  CLARICE 
XORDLUM. 

From the Depnrtment of ~ o o l o ~ / ! ~  urril tlie Di/ii.sion of Dprvmtology aid ,S.yphilolo.qy, 
Uniuersity of Xin,mesota, and tkc. Depnrtmvit of Derrnutoloyy awl Syphilology, 

-If inriea pol is Gc ti ern I Hospital. 

r -  I his report prescnts sonie prelimiiiary studies in wliicli penetration 
by topical application o t' various sul fonamides has heen nieasured 
by tissue analysis. It was thought that iontophoresis (electrolytic 
ion transport) iriiglit be ail effective mcaiis of forcing the aiiioti o f  
sulfonaniide salts into the skin. l'eiietration hy iontoplioresis was, 
therefore, coinpared with that from wet dressings and from ax1 

ointnieiit, in the rat, ralhit, and liunian. The effect o f  circulation 
and the depth o f  penetration were estimated. 

Mctlzotis. The expcririimtal ani~nals were anesthetized with iierii- 
hutal anti the liair renioved with clippci-s. Iii the ivtitophoresis cx- 
periments, ('anton flaiiiicl ( 6  o x  grade') was wetted with the test 
soliitio~i a i id  applied to tlie skin. Metal gauze electrodes were firmly 
applied over tlie flaiiiiel as the negative p l c .  The positive electrode 
was applied to one o f  the extremities. and curretits of 1-2 tnilli- 
amperes at 110-125 volts I>.('. were applicrl. 

Peiietratioii from w t  dressings (gauze (11- tlaiiriel j witliout current 
passage, was similarly studied in coiiipar"t1)lc areas on thc same 
animal or on different aniiiials. 

4Long, P. H., Slgnia Xi Q u , n r t ~ ~ l y ,  1941, 29, 149. 
J l<ohn, H. I., and Harris? J .  R., J .  Phnrn~.  cind Exp .  Therap., 1941, 78, 343. 
8 Harris, J. S., :ml Koliu, 11. l., J. Pl~urm. uncl E x p .  Tlierap., 1941, 73, 383. 


