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tions substantiated the gross picture (Fig. 1) .  
This photograph shows the dense leukocytic 
infiltration by the euglobulmin fraotion of 
the extracts. I n  some instances thrombosed 
lymphatics and swollen bundles of col- 
lagen were observed. In  contrast! the 
pseudoglobulin-albumin fractions induced on 
microscopic study a relatively mild reaction 
( Fig. 2 ) .  The thermolability and the severely 
injurious property of the euglobulin fraction 
oi the several organ extracts studied suggest 
strongly that here again we are dealing with 
a substance similar to the necrosin recovered 
from inflammatory exudate. Inflammation is 
a manifestation of severe cell injury. Crush- 
ing tissues mechanically performs the same 

operation as an  irritant. This yields a sim- 
ilar substance from cellls that  have been se- 
verely injured. 

Conclusions. The crushing and mashing 
of cells from dog kidney, liver, and spleen 
yields by ( S H 4 )  .SO4 fractionation a necro- 
tizing substance located in the euglobulin 
fraction of the saline extracts. The pseudo- 
globulin-albumin fraction of the tissue ex- 
tracts do not contain this toxic substance. 
This substance is thermolabile. It does not 
seem to differ in its biological property of 
inducing severe cell injury from necrosin as 
obtained especially from acid inflammator>- 
canine or human exudates ( 1,2). 
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The decreased acetylation of aromatic 
amines by the pantothenic acid deficient rat 
n-as reported ( 1.2)  following the discovery 
that pantothenic acid is a constituent of 
coenzyme -\(3). -4s part of our studies of 
factors influencing the acetylating ability of 
deficient rats, we report here on some of the 
efiects of S ( ~ . y - d i h y d r o s v - ~ . ~ - d i ~ ~ e t h v l v a l -  
eryl ) -p-alanine, termed o-methylpantothenic 
acidt by Drell and I h n n  ( 4 ) .  Omega methyl- 
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pantothenic acid was first tested by Sease  
( 5 )  and reported to show no growth-promot- 
ing activity for Lartohacillus casei. Drell and 
Dunn(4,6) noted that it inhibited the growth 
of a number of lactic acid bacteria. More 
recently, Drell and I)unn( 7 )  have demon- 
strated reversible inhibition of growth with 
mice using this analog. Tnhibition of growth 
of rats by the analog was prevented by sirnul- 
taneous administration of pantothenic acid 
(8). Before the latter reports were avail- 
able we decided to test this compound for its 
possible effects on mammals with particular 
reference to its influence on the acetylation of 
sulfanilamide by  pantothenic acid deficient 
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rats before and after a given amount of 
calcium pantothenate. Such a procedure ap- 
pears to offer a specific biochemical test for 
pantothenic acid analog activity and to allow 
results to be obtahed in a short time and 
with much smaller amounts of the analog than 
would be required for growth inhibition 
studies. 

Experimental. The acetylation test was 
similar to that previously reported( 2 ) .  Sul- 
fanilamide (0.8% solution) was injected in- 
traperitoneally at 3 successive hourly inter- 
vals in amounts of 24 mg, 16 mg, and 16 mg, 
respectively. A 2 2  hour urine collection was 
begun immediately after the first injection. 
Free and total sulfanilamide was determined 
by the method of Bratton and Marshall(9) 
and the results expressed as the percentage 
of the total urinary sulfanilamide acetylated. 

Preliminary trials with various amounts of 
the first samplet of sodium w-methylpantoth- 
enate, given by  intrapenitoneal injection, in- 
dicated that the compound was capable of 
inhibiting the usual acetylation and growth 
response of pantohhenic acid deficient rats: 
given a single intraperitoneal injection of 2 
mg of calcium pantothenate. t With single 
15, 10, 10, and 15 mg doses of the analog 
given on 4 successive ‘days, 3 of 6 animals 
failed to respond to the calcium pantothenate 
given 3 hours hefore the start of the acetyla- 
tion test. In  anlother trial with 4 deficient 
rats 50 mg of the analog were given 1% 
hours before injecting 2 mg of calcium pan- 
tothenate; another 50 mg of tlhe analog were 
given the following day and 2% hours later 
the acetylation test was started. S o  response 
to the vitamin was noted either biochemically 
or in growth during the following 4 days. 

9. Bratton, -4. C., and  Marshall, E. R., Jr., J. Bid .  
C1zew., 1939, 17128, 53’7. 

? T h e  pantothenic acid deficient diet (Diet 10-P) 
had the following percentage composition: casein 
(Labco vitamin free) 18, cerelose 66, corn oil lC, 
salts (USP S o .  2 )  4, plus vitamins added per 100 
gm of basal diet. thiamine.HC1 1 mg, riboflavin 1 
n-’,g- pyridoxine.HC1 1 mg, niacin 2 mg, folk acid 
0.20 mg, biotin 0.002 mg, choline 100 me, and perco- 
morph oil 0.12 ml. Diet 10 had the composition of 
diet 10-P with calcium pantothenate added a t  a 
level oi 5 mg %. 

With ctlhese preliminary data offering some 
basis for dosage, a more detailed expeniment 
‘was performed employing the second sample+ 
of sodium 0,-methylpantothenate. The rats 
were fed diet 1O-Pt until they were at a state 
of deficiency where weight gain had ceased 
and acetylation of sulfanilamide was reduced 
to 50% or less of normal values. These ani- 
mals, which were approximately equal in 
number between the sexes, were divided into 
3 groups. Group 1 received the analog for 
3 days ( a  total of 140 mg) while group 2 
received it for 6 days ( a  total of 230 mg); 
the acetylation responses with and without 
calcium pantothenate were noited at intervals. 
Group 3 served as a control and did not re- 
ceive the analog. Details of treatment are 
given in Table I;  diets which were started 
on a given day were conlhinued unless other- 
wise noted. Results of the acetylation tests 
are summarized in Table IT. For compara- 
tive purposes there are included the acetyla- 
tion data of tests given 6 days (Day-6) and 
one day (Day- 1 ) before analog administra- 
tion. 

It is evident that, while the analog was 
being administered, the usual response in 
acetylation following calcium pantothenate 
administration to deficient rats was prevented 
(compare Groups 1 and 3 on day 2 and Group 
2 on day 6 ) .  It will he noted that there was 
a small increase in the per cent acetylation 
by Groug 1 on day 2 over the acetylation in 
the preceding test; this did not occur with 
Group 2 ,  perhaps because of the more pro- 
longed analog administration. M7hen acetyla- 
tion was tested again (day 8 or 9) after an 
interval without the analog the per cent acetyl- 
ation had decreased (Groups 1 and 2 ) .  Fi- 
nally, the animals were tested for their ability 
to respond to the vitamin after a period 
without. any analog during which calciuni 
pantothenate was ingested and a return to 
control values was noted (day 15 or 20). 

Discussion. Because of the failure of other 
pantothenic acid analogs to exhibit anti- 
vitamin activity in mammals, o-methylpan- 
tothenic acid assumes special interest. I t s  
inhibiting action on acetylation in vivo may 
he due to (a )  anti-vitamin action? (b)  a 
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generalized toxic effect. or ( c )  a specific toxic 
effect on some phase of acetylation not di- 
rectly involving pantothenic acid. U'hile pos- 
sibilities ( b )  and ( c )  cannot be ruled out 
a t  this time? the analog mechanism is probably 
the operative one. If this is correct. then when 
ci\,en prior to the vitamin, cl,-rnethylpan- 
tothenic acid is either interfering with the 
adequate formation of co-enzyme A or its 
proper association with its apoenzyme. The  
mechanism of action of the analog will be 
clarified tl>- further stud\- of the concentra- 
tion relationships between the analog and the 
\-itamin in afiecting acetylation and growth 
and t h e  concentration of coenzyme .A in the 
ti 35~1 e>. 

Suw~i~zur?~.  An analog of pantothenic acid, 
the sodium salt of S (a.-,-dihydroxy-P,P-di- 
methylvaleryl) p-alanine (termed o-rnethy.l- 
pantothenic acid) has been found to prevent 
panto'thenic acid deficient rats from respond- 
ing normally to calcium pantothenate as 
measured by an acetyllation test using sul- 
ianilamide. When 140 mg of the analog were 
administered over a period of 3 days only a 
small response was noted; 230 mg over a six- 
day period prevented any response. After 
the analog was withdrawn and pmtothenic 
acid administered. the animals exhibited a 
marked increase in acetylation. 
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