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When it was given intravenously first and 
subcutaneously later the animals did develop 
arteritis and glomerular changes, but pro- 
duced circulating antibody in scarcely detect- 
able quantity, late in the course of the 
experiment. 

The following theory is offered as a pos- 
sible explanation of the reactions here ob- 
served. When sodium salicylate is administered 
subcutaneously sufficiently in advance of the 
first injection of antigen, it blocks the fixation 
of antigen in the tissue cells. This precludes 
any need of antibody in the tissues and there 
is, therefore, no lymphocytic or monocytic 
migration to the tissues. In  this absence of 
tissue antigen-antibody union the chain of 
events leading to production of lesions is 
never started. The intravenously injected 
antigen circulates for a prolonged period, and 
in its passage through the lymph nodes and 
other reticulo-endothelial structures gives rise 
to production of antibody. Union of this 
circulating antibody with its antigen is pre- 
vented by reason of the inability of antigen 
to become fixed to tissue cells. The presence 
of this circulating antibody thus becomes an  
indifferent matter to the well being of the 
host, a t  least insofar as this type of allergic 
reaction is concerned. The observations of 
others concerning the potentiating effect of 

hyaluronidase in a certain type of allergic 
reaction2c and the anti-hyaluronidase activity 
of sodium salicylate,20*21 suggest that sodium 
salicylate blocks antigen fixation in the tissues 
by inhibiting hyaluronidase activity. 

Mo conclusions can be drawn concerning 
the effect produced when sodium salicylate 
is given intravenously prior to the first injec- 
tion of the antigen and subcutaneously there- 
after, since only 2 animals were treated in 
this manner. However, the identical findings 
in both suggest a lowering of the protective 
action against antigen-tissue fixation, and a 
heightening of the depressant effect on the 
reticulo-endothelial system. This problem is 
a t  present under further investigation. 

Conchsions. 1. The subcutaneous admin- 
istration of large doses of sodium salicylate to 
rabbits well in advance of the initial contact 
with horse serum antigen prevents the devel- 
opment of arterial lesions. 

2. The arterial lesions fail to develop even 
though circulating antibody is present in 
moderate quantity. 

3. I t  is believed that the lesions fail to 
develop because there is no antigen-antibody 
reaction, and that this reaction can not take 
place because salicylate has prevented antigen 
from uniting with tissue cells. 
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I t  has recently been shown with Neurospora 
mutants that tryptophan can be converted to 
nicotinic acid and that kynurenine and 
hydroxyanthranilic acid are intermediates in 

'+ Publisl~cd with the a p p r o ~ i l  of tlic Director 
of the Wisconsin Agriculturnl Espcrimcnt St:i- 
tion. 
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the conversion.ly2 This conversion, which also 
appears to be carried out by the intestinal 
flora of  animal^,^^^ and possibly by animal tis- 
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sues.: is of considerable interest in human 
nutrition .: S in ce micro o rg a n is ni s a re w i cl el y 
used for the determination of nicotinic acid, 
and since these intermediates occur naturally 
under some conditions. it was of interest to 
determine whether the commonly used assay 
organisms could utilize I-kynurenine or 
hydrosyanthranilic acid for growth in place 
of nicotinic acid. For the organisnis tested, 
these compounds were uniiormly inactive. 
The data essential for establishing this fact 
are presented below. 

Exprriiiirn tul. Cult zircs atid J It' t hods. 
The cultures used were Lactohucillzrs arahino- 
siis 17-5.  Lcuconostoc mcsentcroidrs P-60, 
Strcptococctrs fuer-ulis R. Protctrs zlirlgaris and 
Toriilu I-renzoris 2 5 12. The  niacin assay 
mediuni employed with the first three organ- 
isms was the complete amino acid assay 
medium described by Henderson and Snell,G 
with niacin omitted. For Pt'otctis 'citilgoris, 
the niediuni of Saunders r t  ul.' was used. 
l \ - i t h  Torulu creiizoris, the medium and assay 
conditions described by M-illianis' were em- 
ployed. In  all cases, solutions of I-kynurenine 
and hydroxyanthranilic acid* were sterilized 
by filtration, and added asepticallj- to the 
basal media after these had been sterilized by 
nutoclaving. The final volume in all assay 
t u i w  \\-as 2 cc. ,I\iter a three-day incubation 
period. which pern:itted heavy growth of all 
( ) r L! ii n i .;in s ex c c p t Pro t (711s 'cl z r l c g  u r is in m ed i a 
~ 0 ~ 1 t ~ ~ i ~ ~ ~ ~ i ~  exce.;.; ni:icin. culture.; \\ere diluted 

4 ~ c . l i w t ~ i g t ~ r t .  r:. 5.. ; l l l ( i  IJC.:IIWI. 1'. I;., J .  I i i o ! .  

c'f. tho syiitlic1sis of nincii i  wI:ivli occni~s tlnr- 
ing incub.ctioii of lie11 (Qu*rrlt.s, I-., :iiif1 Siicll, 
1;. K.. J .  S u f r i t i o / r ,  19.11. 22, 483) :i i i i l  tui'ktly 

P ~ u l f r ! /  Scicitcc, 1947, 26, 3 0 7 )  ('figs, w l i e ~ c  110 

inic.r~ijrg:inisnis :ire prcwnt .  
~5 Alnonyinous, Szctritiorr Rc r., 194;. 3, 247. 
(; Heiidcrson, L. M., ; I I ~  Snc>11. I:. E., J .  Bid.  
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7 S:ilIildcrs, F., l )orf l1lnl i ,  --I., : 1 1 1 t l  K O ~ P Y ,  S. -I., 

S IYiIlianis. JV. L., J. Biol. Chc/ ) t . ,  19.16, 106, 39'7. 
$ Wc are indcbtrd to Dr. If. I<. hIitc.liell for  

s:iniples of I-kynureninc and 1iydi.osg:~ntIiranilic 
acid. Synthesis of the la t ter  conipouiid 11as bcen 
described recently (Npc, J. F., and Mitchell, II. K., 
J .  A m .  Cheiri. SOC., in  press). 
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with water to 10 cc and turbidity values 
determined with the Evelyn photoelectric 
colorimeter, Results are given in Table I. 
In  no case did kynurenine or hydroxy- 
anthranilic acid, either singly or combined, in 
the presence or absence of sub-optimal quan- 
tities of niacin, enhance growth. Ornithine, 
glutamine and arginine, which increase nico- 
tinaniide production by some strains of E. coli, 
have also been shown to be ineffective in sub- 
stituting for the niacin requirement of L. 
arabinosus,3 the organism most commonly 
used for assay of this vitamin. 

Summary. Kynurenine and hydroxyanthran- 
i l k  acid, which appear to be intermediates in 
the conversion of tryptophan to nicotinic acid 
by Seurospora, neither replace nicotinic acid 
nor enhance the growth response to sub- 
optimal amounts of nicotinic acid for L. 
arabinosus, Leuc. mesenteroides, S .  faecalis, 
Proteus aulgaris, or Torula cremoris. These 
substances do not, therefore, interfere in 
microbiological assays for niacin which employ 
these test organisms. 

Ap1)iwintion is espressed t o  Professor Cli. 
\Veizin:inn wliose kindness made this study possible. 
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Microbial growth factors often exist in 
nature in more than one chemically defined 
form. In the past, differential assays with 
several microorganisms have been used to 
demonstrate this mu1 t iplici ty . 

The present report deals with an  alternate 
procedure for recognizing the presence of 
different forms of a growth factor. The method 
involves the combined use of paper partition 
chromatography and a microbial indicator 
and represents, as far as the writers are aware, 
a new methodological principle for the recog- 
nition and resolution of different chemical 
forms of a growth factor. 

.As will be seen, th,e method to be described 
is the counterpart of the technique used in 
the differention of the several forms of peni- 
cillin by Goodall and Levil and independently 
by Winsten and Spark' except that in dealing 
with growth factors, zones of microbial growth 
serve to delineate the different members of 
a complex instead of zones of inhibition, as in 

1 Goodall, R. R., and Levi, A.  A., Xaturc,  1946, 

2 Winsten, W. A., and Spark, A. H., Science, 
138, 675. 

1947, 106, 192. 

the case of the antibiotics. The use of zones 
of microbial growth to assay vitamins was 
suggested by the work of Mager and A ~ c h n e r . ~  

In  the present method, the underlying 
principle involves the separation on a paper 
strip chromatogram of the different chemical 
forms of a growth factor. -4fter the separation 
has been achieved, the positions of the differ- 
ent forms on the paper strip are revealed by 
the use of a microbial indicator, that is, a 
microorganism capable of utilizing a t  least 
one and usually several forms of the factor 
for growth. The positions of the various 
chemical entities on the chromatogram serve 
to characterize and identify the particular 
substances present. This is a consequence of 
the fact that the distance each substance 
moves is related to its specific partition co- 
efficient for the solvents employed in develop- 
ing the chromatogram. 

In  what follows, the application of this 
method to the resolution and identification of 
the members of the BG group will be described. 
This particular complex of growth factors was 

3 Mager, J., and Aschner, M., J .  Bact., 1947, 
53, 283. 




