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three assistant state geologists and a t  least five other the t r ip  and approximately one half that number 
members of state geological surveys : three members registered for  one of the optional day trips, following 
of the U. S. Geological Survey, eighteen college and the formal adjournment of the conference. The post- 
u~iiversity professors, three members of museum staffs, conference trips offered either the country of the iron 
two engineers, one mining engineer, one member of a ranges of northeastern Minnesota or the I<e\veenawan 
state highway commission and a n  uncounted number sediments and lava beds of nol.thern Wisconsin, accorrl- 
of laboratory research investigators and graduate lng to the option of the participant. 
students. The attendance, according to unofficial ac-
counts, was approximately one hundred f o r  a part of 

FRACTIONATION STUDIES ON PRO- 

VITAMIN D 


PREVIOUS
work from these Iaborat~ries'~~~\demon- 
strated: ( I )  that cholesterol which had been purified 
by methotls which destroyed ergosterol still retained 
some residual provitamin-D activity; (2) that choles- 
terol purified by different methods varied somewhat in  
the amount of residual provitamin D;  (3) that the 
provitamin D of cholesterol purified through the di- 
bromide could be enhanced 100 times by heating this 
cholesterol a t  185"-200" for  one hour in the presencc 
of traces of oxygen; and (4) that boiling in a n  alco- 
holic solution of sodium hydroxide also enhances the 
provitamin-D factor, but to a lesser degree. Table I 
gives a summary of these findings. 
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terol itself or a modification of it  produced by heat or 
by alkali o r  both of these forms also have provitamirl- 
D potency. 

Waddell's4 findings that crude cholesterol and 
cholestcrol purified by boiling in  a n  alcoholic solution 
of potassium hydroxide, when irradiated, was more 
effective in preventing leg weakness in chicks than an 
equivalesit number of ra t  units of irradiated ergosterol 
led us to test our heated cholesterol in the same man- 
ner. Ten groups of white Leghorn chicks were fed tht. 
basal ration described by Lachat, Halvorson and 
Palmer.5 The follo~ving additions were made to t h ~  
diets of nine of the groups: 0.25 per cent. cod liver 
oil, 0.25 per cent. 10,OOOX viosterol diluted 1,000 
times, 0.01 per cent., 0.03 per cent., and 0.06 irradi- 

TABLE I 
EB'RECTOW VARIOIJS METHODS PROT'ITAI\~IN C~ror,r:s,rra~to~PIIRIBICATION ON D OF 

- -.- - -	 - ---- ---- - --
-- - - - - -- . -- --	 -

Dally dose to  
hxnple Treatment produce 2 + cure Absorption sl>ectr:l 

Cholesterol A 	 Cholcstcrol V' 1re:ttrd wit11 boiling 10 l>cr cent. NaOII 
in alcohol, dissolved in ether, washed with water, 
ether evaporated, residue recrystallized 5X from 
acetone 

Fraction TI 	 Cholcslcrol separating in crnulsion layer hetween 
c t h c ~  solution and watcr washing 

Cholesterol d sub-	 Cholesterol A hc:rlcd 200'-210' three hnnrs :1t 7-10 

in 10 days 

0.1 mg 

2.3 ~ n g  

0.1 mi: 

0.1 mi: 

0 L ~n:. 

T I  0 l r l i :  

3 mi: 
4 lrra 

1.5mg 

O.'iT, m:: 

-

Ergosterol bands 
and general ahsorp- 
tion 

No absorption 

(:enera1 absorption 

General absorption 

(:encral absorption 

So absorption 
No absorption 
No ah%orl>lion 
No absorption 

Slight general ab- 
sorption 

~ 

lirnatc 	 nrtrr l>ressure 

Cholesterol A resi- Rcsidne leC1 in tube after heating 
due 

Purified choles- 	 ( I )  Through the Cibrornidc 
terol 	 (2) Botling 3X w ~ t l ~RR7nO.l in alcohol 

( 3 )  Acctylation and acid hydrolysis 
(4)  ~ c e t b l a t i o n  and alkaline hydrolysis 

Allialinc-treated Cholcslerol treated :<X wit11 Rhfn0-1 and 
rholesterol hours in 5 pcr cent. NaOH in alcollol 

boiled 5 

A .- ....~-

These findings led to the conclusion that provitamin- -
D activity is not limited to ergosterol, but that choles- 
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ated, heated, purified cholesterol, 0.01 per cent. irradi- 

ated filtrate residue from heated cholesterol, 0.1 per 

cent. irradiated purified eholestcrol, and 0.01 per cent. 

and 0.03 per cent. commercial cholesterol. ~ ~ 11 b l ~ 

gives the obtained. 
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TABLE I 1  

C o n f ~ a n i ~ r v i :ANTIRIICIII~I'ICPO.LENPY CODI,IVER AND I I E I ~ E I ) 
OF OIL, VIOSTEROL IRRADIA~I'ED, CHOLESTEROL 

[ N  RATS AND CIIICKS 
-.- ---- --

Chick assay 
Supplement to  basal Rat "nits 

ration per loo  gin AT. wt. A, .  gain Line test Bone ash 

None 

0.25 	per cent. cod liver 
oil 

0.25 per cent. viosterol 
1-10,000X diluted 1,000 
times 

0.01 per cent. irradit~ted, 
heated, purified cholcs-
terol 

0.03 per cent. irradiated, 
heated, purified cholcs-
terol 

0.06 per cent. irradiated, 
heated, purified choles-
terol 

0.1 per cent. irradiated, 
purified cholesterol 

0.01 per cent. irradiated 

diet a t  30 davs in wt. 

DF~ gill 

0 116 60 

1C 190 146 

100 108 63 

10 204 159 

::O 19.7 144 

00 I 69 121 

per cent. 

Rickets 29.9 	 A11 syinptoms of leg
weakness ; marked ten-
dency to squat a t  2% 
weeks. 

Good calcifi- 44.7 Chicks strong ; active 
cation 

Itickets 33.3 	 All syinptoms of ICK 
weakness ; marked ten-
dency to squat a t  2% 
weeks. 

Good calcifi- 44 Chicks s t rong;  vely ' 

cation active. 

Good calcifi 47 Chicks strong ; v e ~ 2  
cation 	 active. 

Good calcifi 45.5 Chicks strong ; very 
cation 	 active. 

28.6 	 All syinptorns of Icg
weakness ; tendency to 
squat a t  3 weeks. 

29.6 	 All syinptoms of leg
weakness ; tendency to  
squat a t  3 weeks. 

Good calcifi 4 k.8 ChicBs strong ; very
catlon activc. 

Good calcifi- 43 Chiclrs strong ; very
cation activc. 

better condition than those receiving the basal ration 
only. 

This is a preliminary report. Efforts to concentrate 
the provitamin-D factor of heated cholesterol a r e  
under way. 

This work is supported in  part  by a grant  from the  
American Medical Association. 

THE BLUE MUD-DAUBER AS A PREDATOR 
OF THE BLACK WIDOW SPIDER 

~ T J R I N Gthe past few months, a study of the black 
vrido~v spider, Latrodectus rnactams Fabr., was made to 
find a method of securing a large quantity of venom 
for  experimental work. It was finally decided to 
breed black widows in large numbers. The question 
of food for  the breeding stock and for  growing young 
spiders became a problem. I n  the building where the 
cages were kept, many mud-dauber nests were ob-
served, which suggested feeding spiders on the young 
mud-daubers found in them. This type of food was 
satisfactory-both young and adult spiders ate the 
larvae of the mud-daubers. 

filtrate residue froin heated 
cholesterol 

0.01 per cent. irradiated 
cholesterol W 

I 0  IT4 I29 

0.03 per cent. irradiated 
cllolesterol 1%-

3b 164 117 

The purified cholesterol was prepared through the 
dibromide. Irradiated, this unheated product pro-
duced a 2+ cure when fed to rats in 10-mg daily doses 
f o r  10 days. The Steenbock ra t  unit is therefore 100 
mg. The heated cholesterol was prepared by placing 
3 gm of the purified cholesterol in a 250-cc flask with 
two capillary openings and heating this in  an oil bath 
to 185"-195" C. fo r  one hour. The solidified mass was 
dissolved in boiling alcohol, and the crystals which 
separated a t  room temperature were filtered off, dried 
and irradiated. A daily dose of 0.1 mg produced a 
2+ cure in rats. The semi-crystalli& residue left after 
evaporation of the filtrate was also irradiated. 
Cholesterol W was a fairly pure product obtained 
from The Wilson Laboratories. 

The results show unmistakably the superior effec- 
tiveness of cholesterol W and the heated purified 
cholesterol over viosterol o r  the purified, unheated 
cholesterol in  preventing leg weakness. Ten r a t  units 
of either preparation per 100 g n  of diet were equiva- 
lent to 0.25 per cent. or 10 ra t  units of cod liver oil. 
The provitamin L) of heated cholesterol evidently sepa- 
rates readily in the crystallization from alcohol, since 
the filtrate residue has no potency when given in com- 
parable doses to rats or chicks. The chicks receiving 
I00 ra t  units of viosterol per 100 gm of diet were in no 


