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bered that a portion of the weight of the crystals is 
made up  of the acetyl groups added. Maximum effect 
was obtained when 1to 2 micrograms mere added per 
cubic centimeter. 

The mother liquor frcnn tlle crystals (after hydrol- 
ysis) mas approximately one fifth as active as  the 
crystals. Recrystallization from alcohol-ether or from 
ethyl acetate-acetone or sublimation in high vacuum 
did not alter tlle activity detectably. A few milligrams 
of the crystals Tiwe hydrol~zed and the hydroxy acid 
was recombined with B-alanine, as previously de-
scribed.l The product was highly active in promoting 
gro~i-th of Luctobacill~s caseii (maximum effect mtih 
0.1 micrograms per cc) a s  well as in causing growth 
response in rats fed a synthetic r a t i ~ n . ~ , ~  

JiThile it  is not itnpossible that the crystals are a 
mixture, the above facts make this possibility seem 
remote. I t  thus appears that both fragments of the 
pantothenic acid molecule have been obtained in a 
crystalline state. 
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T H E  STRUCTURE O F  PANTOTHENIC ACID 


STUDIES
on the structure of pantothenic acid were 
originated and carried forward in the laboratorics of 
one of L I S ~ , ~ , ' , " ~to the point here 9-alanine5 mas 
recognizecl as one of its cleavage products and consid- 
erable information, in addition to that published, Jvai 
obtained regarding the other portion of the molecule. 
-4 partial synthesis, using 13-alanine ester, was also 
acc~mplishecl.~ 

Work on the chick anti-dermatitis factor y a s  in 
progress in the IIerclr Research Laboratories when 
the announcement mas made by Jukes7 and Woolleg, 
Waisman and Elvehjem3 on the probable identity of 
the chick anti-dermatitis factor with pantothenic acid, 
and a cooperative arrangement mas proposed to one 
of US (R.J .K.) .  By this arrangement all the tech- 
niques aild experiences gained in the pantothenic acid 
studies mere made available to the Merck Research 
Laboratories, where the crystalline lactone (cleavage 
product) mas isolated and degraded, the exact struc- 
ture of pantothenic acid determined, and its synthesis 
accomplished. 

7 Snell, E. E., F. &I.Strong, W. H. Peterson, Jour. d m .  
Chent. Soc.. 60: 2825. 1938. 

8 G. H, ~ i t c l l i i l ~ s ' a n dY. Subbaro~7--,Jour. Sutrtt~on, 
18: 268, 1939. 

1 Williams, et al., Jour. Ant. Clze?)?.Soc., 55 : 2912, 1933. 
2 R, J. S\-illiams and Robin &loser. Jour. Ant. Cicem. 

3 killiams,' e t  nl., Jour. Am. Chem. Soc., 60:  2719, 1938. 
4 Ibid., 61 : 454, 1939. 
5 Weinstoclr, et al., Jolir. Am. Cltem. Soc., 61: 1421, 

1939. 
5 R. J. Williams, SCIENCE, 89 : 456, 1939. 
7 T. Jukes, Jozrr. Am. Chem. Soc., 61: 975, 1939. 
8 Woolley, Waisman and Elvehjem, Jour. Aln. Cheln. 

Soc., 61: 977, 1939. 

The study n-as pursued in the 3lerck Research Labo- 
ratories with large amounts of liver concentrate. 
Purification methods mere del-ised which gave concen- 
trates containing 3 to 40 per cent. of barium panto- 
thenate, from which the pure crystalline lactone (m.p. 
91-92!') was obtained readily. I t s  conlposition corre-
sponded to C6HloOrland its structure was shown by 
degradation to be that of a-llydro~y-8,l3-dimethyl-y-
butyrolactone ( I )  which has been synthesized and 
condensed v i th  B-alanine to produce pllysiologically 
active pantothenic acid (11). 

(1) 
CH- OH 

CI-I, 

This work in the Merck Research Laboratories was 
done by Drs. E .  T. Stiller, J. C. I<ereszteqy and J. 
Finkelatein, and the results in detail be published 
else~irhere under their authorship. An accompanying 
paper will present the unpublished data u p  to the point 
where the cooperation began. 
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TIONS O F  ENUCLEATE FRAGMENTS 


O F  PARAMECIUM BURSARIA 


RECENT studies by several investigators1 have shown 
that there are distinct mating types in  various species 
of Paramecium. Under appropriate conditions, indi- 
viduals belonging to different mating types will agglu- 
tinate \'hen they are mixed and later form pairs. Such 
agglutination has been called the "mating reaction." 
The purpose of the present investigation mas to answer 
the qnestion: Do enucleate fragments of Paramecium 
exhibit the mating reaction? 

Parameciz~nz bursavia-the green Paramecium-is 
especially favorable fo r  the present study because of 
(1) the viability of fragment% (2)  large size of the 
micronucleils~(3) permanence of mating type and (4) 
ease of cutting. Enucleate fragments of this species 
may remain alive fo r  a.; long as four days. These 
fragments show a surprisingly normal behavior. I n  

1T. &I. Sonnehorn, Proc. A-at. dcad. Sct., 23: 378-385, 
1937; R. F. Kimball, Proo. Nut. Acad. Sci., 23: 469-474, 
1937; H. S. Jennings, Proo. Xat. Acacl. Sci., 24: 112-
120, 1938; T. M. Soiuleborn, Proo. dmer. Phil. Soo., 79: 
411-434, 1938; H. S. Jennings, Genetics, 24: 202-233, 
1939. 


