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Observations on the Multiple Nature of the “Rat Filtrate 
Factor.” 

D. W. WOOLLEY. (Introduced by Kenneth Goodner.) 
From the Hospitul of the Rockefeller Institute f o r  Medical Research, 

New Pork Ci ty  

The filtrate factor for rats is that material present in fuller’s earth 
filtrates of liver extract which promotes the growth of rats maintained 
on a basal diet of only pure chemicals. It has been generally as- 
sumed that the growth response is due to the presence of one vitamin 
in the filtrate, although there have been some dissenters from this 
view.’’ * It has recently been shown3? 4 9  ti that relatively pure prepa- 
rations of the chick antidernlatitis factor or pantothenic acid 
will produce a good growth response in rats in the classical filtrate 
factor assay. Hence the question arises as to whether pantothenic 
acid is to be identified with the “rat filtrate factor.” 

Results of the present investigation show clearly that there are 
other unknown growth factors for the rat. Pantothenic acid pro- 
motes growth in a filtrate-factor-deficient animal only for a relatively 
short period. I t  appears that a growth response is obtained only 
because the young rat has a sufficient store of other growth factors 
to meet his needs for the relatively short duration of the usual filtrate 
factor assay. If young male rats are fed a synthetic ration for 4-6 
weeks, they will no longer show a growth response when pantothenic 
acid is subsequently supplied to them. They still respond dramatically 
when certain liver concentrates in addition to pantothenic acid are 
added. If the pantothenic acid is added after 3 weeks, rather than 
after 4-6 weeks, on the synthetic ration, about half of the animals 
will grow for a week or 2 and then the growth again ceases. Addition 
of even 200 mg per day of pantothenic acid fails to produce a re- 
sponse, whereas 50 mg will produce good growth in the usual filtrate 
factor assay. The synthetic ration consisted of sucrose 75, Labco 
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>’XG. 1. 
Growth responses to pantothenic acid and liver fractions. 

casein 18, salts 1‘ 5, cod liver oil 1, corn oil 1, thiamin 200 y per 
100 g, riboflavin 5 0 0  y per 100 g, nicotinic acid 1 mg per 100 g ,  
Merck’s synthetic B, 200 y per 100 g ,  P-alanine 1 mg per 100 g, and 
choline 1 mg per 100 g. Typical growth curves are shown in Fig. 1. 

Several sources of the unknown growth factors were compared, 
and it was found that the fraction of aqueous liver extract which was 
soluble in 95% alcohol was the richest source. We wish to thank Dr. 
David Klein of Wilson Laboratories for gifts of this material. One 
percent of this substance when added to the ration of rats which had 
failed to grow after the addition of 100 y per day of pantothenic acid 
produced a weekly gain of 15 g. 

The best method for concentrating the unknown growth factor or 
factors was found to be as follows: 100 g of the liver extract were ex- 
tracted thoroughly with butanol. The extracts were treated with an 
equal volume of acetone, and the filtrate was adsorbed with 100  g of 
norit A. The active filtrate was concentrated under reduced pressure to 
a syrup and thoroughly extracted with acetone. The active acetone 
residue was then dissolved in a small volume of water, made alkaline 
with barium hydroxide, and treated with 10 volumes of alcohol. The 
precipitated barium salts were decomposed with H,SO, and were 
found to contain most of the activity of the original material. 

Attempts have been made to show that biotin stimulates the growth 
of rats. For this work, a highly potent biotin concentrate was made 
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by the method of iYoollc.y, AlcDaniel arid Peterson.' When this 
material was atlclcd at :i Icvc.1 c.cltii\dent in biotin coiiteiit to 2% of 
rice brari cstract, no gro\vtli ~ - q ~ ) i i s c  was obtained. The saiiie assay 
technic was used here as tv-itli the liver fractions; that is, the rats 
were fed the synthetic ration for 5 to 6 weeks, then given 100 y per 
day of paiitothenic acid. and subsequently the biotin concentrate. The 
ability of the aiiinial to respoiicl was finally proven by addition of one 
of the potent liver fractions described above. While this does not 
jIl-o\-tt that tlie rat does m t  recltiire hiotin, it s1iow-s that this substance 
is not tlic sole remainin:$- g::ron.th factor for this species. 

It is not justifiable to ascribe the grrowtli-proiiiotiii~ activity of the 
:rl)ovc- l i v u  coiiceiitl-at(> solel!. t o  one substance. The experience of 
the Inst  lilts eni1)hasizetl the i i c ~ t l  for caution in attrihutiiig "filtrate 
fact( )I-'' activity of corice~itr:ttcs to one coiiipouiid. I-lowever, the 
a1)t )\-c iiietliotl is ;i siiii1)h and VKcctivc iiieaiis of purifying tlie re- 
iiiaitiing 1 1 1 1 1 ~ 1 i o ~ ~ i 1  rat gi-o\vth factors. The final aiiswi- as to whether 
only I me substaiice is coiiccriied niust await crystallizatioa of the 
x t i w  factor. 
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Acute Circulatory Failure (Shock) Following Subcutaneous 
Injection of Hypertonic Sodium Chloride Solution. 

Intraiirterial in jectioii of  hypertonic solutions of SaCl is followed 
1))- a marked rise in blood pressure which persists for several 
The present study is coiicerncd with the effect o f  the subcutaneous 
introduction of hypertonic Na(3 solutions upoii the circulation of 
die hlord, the purpose being to create an area of excessive osmotic 
presstit-v a id  thus induce a flon- o f  ftiid out o f  the capillaries iiito the 
site of injection. 

Seven dogs, weighing froiii .5 to S kg, Xnti.ritrls nizd Alctliotls. 


