
occur is attested by tlie observatioii that tlie pigeoii-fancier, whose 
father died from ornitliosis, had specific antibodies against the virus 
in his serum. Aerogenic contaniination of tlie respiratory niucosa 
hy the public in a great many civic pfaces can be readily visualized. 
--i patient may not have been cognizant of this exposure. Thus, the 
fortuitous isolation of a saprophytic ornithotic virus from nose- or 
throat-washings, in the course of an attack of influenza or a cold, 
might often happen. 

In  the future, it appears highly desirabk ( a )  that the sera of 
patients with atypical pneunioiiias, influenza and other respiratory 
iiifectioiis, in the absence of slxcific I~acterial agents, be tested for 
specific antiliodies against the psittacotic or ornithotic virus, (1)) 
that in the course of epidemiological investigations, the prolonged 
or even fleeting exposure to pigeons or barnyard birds like fowls a i d  
clucks be kept in niind, and (c )  that the term psittacosis be limited to 
the huniaii infections definitely proven to be of association with psit- 
tacine hirds, while those due to contact with other hirds be clescribecl 
;is ornitliosis of fulmar, pigeoii, or chicken origin. 
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Toxicity of Washings from Hemophilus pertussis for Mice.” 

c. 1’. I<ATSAMI-’ES, ~ 4 .  &I. EK001CS AND w. L. BRA4DFORD. 

li’roai the Deparlmerbts of Pcdintric,q and Eacteriology, Univewity  of Rochester 
School of Medicine and Dentistry, Rochcuter, N .  Y. 

While studying the toxic substance that can t)e obtained by grow- 
ing 1irimphiZzi.r /wrtiis.ri.s in a liquid iiiediuni, as described by Wood,’ 
we have observed that a substance with similar toxic properties can 
be obtained by simply washiiig the organisms of freshly isolated 
strains grown on a solid niediuni. i\fter 48 hours of growth, the 
organisms are removed from the surface o f  I3ordet’s mediuni with 
a cotton swab and suspended in O.SS% XaC1 solution. When deii- 
sity of the suspension has been adjusted to approximately 40 billion 
orgaiiisms pet- nil, the suspension is thoroughly mixed for 5 minutes 
with a pipet. The organisms are then sedimented in an angle centri- 
fuge at a temperature of 3 ° C .  After several periods of centrifuga- 

* Supported in part by it grant f rain tlic ,John and Mary R. Markle Foundation. 
1 Wood, 111. L., J .  Irnniwio l . ,  1940: 30, 25. 



TAJ3LE 1. 
Toxicit7 of Sslinc Wnsliingy from Iianiopli i l u s  pertu.wis for Mice. 

. -.- -. -.. . __.. .- 
No. of organisnis 
w:i~lird in billions I \ 

Teat No. Strain perm1 None 1-2 1-4 1-8 1-16 

Dilution of washinge* 

1 
2 
3 
4 
5: 
S$ 
7 
8 
9 

o/2t 0/2 
4/4 0/4 

4/4 4/4 
3/3 3/3 
112 0/2 
z / z  z/z 

3/4 
4/4 

0/3 
Q/4 Q/4 

4/4 
1/2 
0/2 
2/2 
2/4 014 0/4 
2/4 0/4 0/4 

1/2 0/2 

"Dose = 0.2 nil given intravrnousl?-. 
tThc numerator indic.:itcns tl icA I I U I ~ I X ~ I *  of ni iw that d i d  in :L group eontaining 

:Same preparation :is tcst 4, :iftvr I I I  tl:i?s stor:tgc :it, 4 O C ' .  
$Second w;ishings from same org:iiiisms :IS test 4. 

the number given in the denomimitor. 

tion of an hour each, the superiiatant fluid is clear but still contains 
a few organisms, as tested 1))- culture. ,After from 6 to 8 such 
periods of centrifugation, Iion-e~er, a bacteria-free supernatant fluid 
can he obtained. Sulxrtiataiit fuids so 1irel)arecl have been lethal 
for  3-week-old Swiss niicc when injected intravenously (Table I ) .  

Our results show that the sul)ctriiatant washings and the toxic 
suhstaiice obtained 1)y the nictliod of Wood' are lethal in comparable 
dilutions of 0.2 nil closes. 'I'hc mice in iected with sublethal doses 

18 IIniirs iiftcv Iiijection I.D. 
I)wtl 1)P:Id 1; i 11 ed 1) e:1 d 

€1. pertussis U .  pertussis I I .  pert t r x s i . ~  3K. pnrtii,s.c.i.q 
washings iv:i slii ri g# washings w:tsliings + + + alone, 
globulin g I ohul i n : inti  tosi 11 control 
(living (killcd 

orgnnisms) orgrtninmH) 
FIG. 1. 

Kffects of refined antitoxic and antibartrrial srra upon t h e  skin-reacting f:ictor 
in wrtsliings from 11. pertussis. 0.05 1111 nf  a 1-10 dilution of Rerum was niixcd 
with 0.05 ml of undiluted washings and 1hc mixture incub:itcacl for 30 minutos : k t  
37°C before endermsl injection. 



To x I c LV AS EI I K G s FK ( I M Hcm o p h  il us ~ E T  t ussis 617 

showed an atrophy of the spleen and other pathological changes 
resembling those described by Wood. When O.Om.5 nil was injected 
endermally into 10-day-old mice, it produced a marked hemorrhagic 
necrosis at the site of injection and frequently killed the animal 
(Fig. 1). Both the lethal and the skin-reacting factors were de- 
stroyed by heating in a water bath at 54°C for 10 minutes. After 
10 days of storage at 4'C, the lethal factor remained essentially 
unaltered in bacteria-free washings. A considerable amount of the 
toxic component was removed by passage through a Seitz filter. 
Neutralization experiments gave identical results with the toxic 
substance prepared by Wood's method and with otir toxic washings. 

It was observed that the lethal and skin-reacting factors were 
neutralized by a refined antitoxic serum, hut not by either of 2 
antibacterial-globulin solutions, one of which was irepared by 
inimuniziiig rabbits with killed organisms, the other, with living . 

organisnis (Table I1 and Fig. 1) .  All of these findings closely re- 
semble those obtained by \$'ood with her toxic substance and support 
her suggestion that the toxic factor in broth culttires may have 
been derived from the surface of the growing organism.' That 
surface-washings are not the only source of heat-labile toxin is well 

TABLE 11. 
Neutralization of Toxic Washings by Refined Antitoxic and Antibacterial Sera. 

Titration of lethal 
Sera tested" factor in washiiigs 

Dilution 7- r > 
of serum A B C  Strain Dilu tioii 

1-10 
1-100 

1-5 
1-10 
1-100 
1-500 

1-10 
1-100 
1-500 

1-10 
1-100 
1-500 

0/4 3/4 
0/4 4/4 

4/4 
4/4 

0/4 4/4 
1/4 

4/4 4/4 
0/4 4/4 
0/4 4/4 

4/4 
4/4 
4/4 

Jen. 

Ten. 

Kin. 

Ash. 

1-8 1/2 
1-16 0/2 

none 2/3 
1-2 3/3 
1-4 1/2 

1-2 3/4 
1-4 2/4 
1-8 0/4 

1-2 4/4 
1-4 2/4 
1-8 0/4 

Serum A-Pmtussis antitoxin (rabbit) obtained through the courtesy of Dr. 
A. L. Joyner of Lederle Laboratories, Pearl River, N.P. 

Serum B-Immune-globulin d u t i o n  produced by immunizing rabbits with 
killed organisms, obtained through the courtesy of Dr. W. 3;. Bunney of E. R. 
Squibb and Co., New Brunswick, N.J. 

Serum C-Immune-globulin solution produced by immunizing rabbits with 
living organisms (supplied by Dr. Bunney ) . 

"0.2 ml of diluted serum was mixed wit11 0.2 nil of undiluted washings and 
the mixture incubated for 30 minutes a t  3'7°C before intravenous injection. 



lction-11. lxxxmsc it has 1)ce.n o1)taiiietl from extracts of disrupted, 
washed orgaiiisiiis. ’. .’ Tlic tc mic substance in washings froni H .  
/vrtic.s.si.s seeiiis t o  I,c aiiaI~goiis t o  that obtained by Zinsser and by 
Parker’ from ;I variet! o f  other organisttis and called by them the 
“S-substance.” 

111 I € .  pcrtzi.s.sis washings othcr conipoiicnts, such as a heat-stable 
factor, an agglutinogcii, and tlcrivatives from the culture niediurii, 
arc‘ no doubt preseiit i i i  yaryiiig mioiiiits. That a specific soluble 
su1)stancc cotiltl hc reiiiovtyl 1))- \vasliiiig the organisms with saline or 
ivater has h w t i  clciiionstratccl 1)y 14 iller:-’ 

The chemical coin1)ositic 111, tlic aiitigeiiic l)roi)erties and the effect 
o f  the tosic ivasliiiigs ii1)oii 1,1( ) ( ) ( I  leucoc>-tes are interesting points 
i i o w  1)eiiig stutlicd. 

- \  licat-kiI)i1c su1)staiice. toxic fot-  young mice has 
1)eeii ohtaiiictl 1)y \vasliiiig s;us;l)ciisiotis oi freshly isolated strains 
oi / l i ~ u i o / d i i l i ~ . c  ~c~rt irss is  \ v i t h  O.S.5 ‘i/r SaCI  solution. Both the letlial 
a i i t l  the skill-react iiig fact( )rs ( ) t ’  the toxic substance can be iieutralized 
19- antitoxin h i t  iiot 1)y aiiti1);ictcriaI rahhit sera. 

.j*iiiiiiiitii-y. 
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Non-Specificity of Sulfonamides. 

Thc notion that inrlivitlual iiicnihers o f  the sulfonaniide series 
are specific for certain bacterial species is widespread, although 
contrary to the most widcly acccpted hypothesis o f  the niode o i 
sulfonaniide actioii. The follc wiiig experiments serve to clarify 
this point : 

Staphylococci were grown o i l  Knight’s medium modified by 
I;ildes, et (7Z. ,’ aiitl Eischcriclr icr coli on the asparagine-glucose-mineral 

3 Evans, E. B., and Maitland, TI. R., .I. Path. anti Bact., 1937, 45, 715. 
:: Plosdorf, I+;. W., :ind h’imblc, A. C”., J .  In?~m?io l . ,  1940, 30, 475. 
4 Zinsser, IT., I h l w s ,  ,J., :ind Fotlicirgil I ,  T,., Z n n ~  titi i ty  Principles and Applica- 

5 Niller; .I. J., I’Bw~.  Sot‘. Em.  H~or,. n s n  MLD., 193i-38, 37, 45. 
1 Bililrs, l’., Ric.linrdson, 0. M., Knight, B. (:. J. G.,  and Gladstone, Q. P., 

tlo,i in Mcdicinr u n d  Publ i c .  Z I ( . r i l t k ,  TIw J’l;lc1~lill:in GI., X‘em Pork, 1939, 78-101. 

Brit. J .  E z p .  Puth., 1936, 17, 481. 


