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Concentration of Corticotropin Releasing Factor by Chromatography on 
Carboxymethylcellulose. (24551) 

ANDREW 1'. SCHALL\- AND KOGEK GUILLEMIN 
Dupt. of Physiology, Baylor C'tiiversity College of Medicine, Houston, Texas 

Evidence has been obtained that minute 
doses of a corticotropin releasing factor 
(CRF) purified by paper chroniatography and 
electrophoresis are active in stimulating re- 
lease of corticotropin from the anterior pitui- 
tary tissue in oitro( 1.2). The effect of these 
preparations to increase incorporation of PC2 
into the pituitary phospholipids. interpreted 
as an indication of active secretory process 
has also been described(3). Though it was 
possible to obtain amino acid composition of 
purified material ( 2  ) amounts obtained were 
not sufficient for homogeneity. degradation 
and structural studies. This communication 
describes large scale purification of CKF on 
carbosyniethylcellulose ( ClIC') cation es- 
change adsorbent on the baqis of an in iti'cw 
assay for CRF. 

Mcthods and mruterials. ('lI(' ivas prepared 
as described in Schally ct d . ( 4 )  escept for ad- 
d i t i o n a 1 t r e a t m en t w i t h 8 - h y d r os y q u i n 01 in e 
after synthesis. The operation of columns 
and other details of chromatography have 
also been described (4 ) .  Starting niaterials 
for chronxitography were protopituitrin and 
pitressin intermediate (l'arke, Davis and Co.) 
of posterior pituitary origin. which are frac- 
tions C and D in the Kamtn procedure as out- 
lined by Waring and Landgrebe ( 5)  .* Proto- 
pituitrin of hog origin was treated 3 S with 
oxuycellulose to remove ACTH (6) . Elution 
of peptide and protein material was effected 
by use of ammonium acetate \)uffers of pro- 
qressively increasing ionic strength and I)H 
(4). Bracketed assays for oq-tocin n-ere 
performed by vasodepressor assay of Coon ( 7 )  
as modified Thompson(8) and pressor ac- 
tivity was measured in the rat(9) against 
I7SP XV posterior pituitary reference stand- 
ard. ('RF activity as evidenced by stimula- 
tion of AC'TH release was assessed by iiieas- 

:k Evidence has been reported that CRF is present 
in both hypothalamus tissue itnd commercial es- 
tracts of posterior pituitary(1J). 

urement of plasma free corticosteroids in the 
rat ( 10) after morphine-nembutal administra- 
tion. All fractions were tested a t  a dose cor- 
responding to 10 or 30 milliunits pressor ac- 
tivity as determined previously by assay for 
vasopressin (see above). This low dose of 
vasopressor activity, as highly purified lysine 
vasopressin (287 U/mg, obtained by separa- 
tion on CMC( 11) followed by paper partition 
chromatography in m-cresol/H20 ( 2 )  ) is de- 
void of hypophysiotropic activity in the nem- 
butal-morphine preparation( 12,13). The re- 
sults are expressed in provisional CRF units 
using crude CRF preparation fraction D (1) 
;is standard. Response of the nembutal-mor- 
phine blocked rat to fraction D is similar to 
that of the rat 20-24 hours after effective hy- 
pothalamic lesion( 12). All fractions showing 
C'RF activity are finally tested in the 24 hour 
hypophysectomized rat. 

Results. Figs. 1 and 2 show the chromato- 
craphic pattern and biological activities ob- 
tained. I t  is apparent from Fig. 1 that pressor 
and CRF activities were closely related in 
their chromatographic behavior on the small 
column of carboxymethylcellulose. The maxi- 
mal CRF activity, however, was found in the 
early tubes of the vasopressin peak. Fraction 
S o .  610 was active to release ACTH a t  level 
of 0.06 pg and was 4-5 times as active as 
fraction No. 630, though both these fractions 
had the same pressor activity of 260 U/mg. 
Fraction KO. 590, was more potent CRF-wise 
than fraction So .  630, though pressor activity 
of S o .  590 was only half that of KO. 630. 

Fig. 2 shows that with a large column and 
different gradients a better separation of the 
2 activities was obtained, even though specific 
activity of CRF fractions was lower in the 
second column than in the first, due to pres- 
rnce of large amounts of other contaminating 
1)eptides or proteins but different from vaso- 
pressin and oxytocin. Fractions No. 640-680 
had most of the CRF activity and only 13-25 
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FIG. 1. 1 g protopituitrin applied 011 eolumii 1.5 X 47 cm, equilibrated with 0.01 M, pH 4.5 am- 
monium acetate buffer. Hold-up vol 50 ml. Gradient to pH 6 ,  0.02 N buffer started at tube 85 
through a 125 ml flask. Gradient to 0.2 M, pH 7 buffer started a t  tube 323 through a 250 ml 

flask. 1.2 ml fr:ictions collccted. 
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I.’LG. 2. 11) g pitressin intermediate applied on col- 
i i ~ i i n  3.8 X 52 cni. Hold-up vol 300 ml. Gradient 
was 0.01 AI, pH 4.5 t o  0.02 M, p H  6 buffer through 
800 ml flask. Second gradient was to 0.2 116, pH 7 
tmffer throiigli 2000 ml flask started a t  tube 340. 

.5 1111 fr:ictions collected. 
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U/mg pressor activity. Fractions 700-770 
had no CRF activity at  a dose of 30 pressor 
milliunits. 

The fractions containing CRF were tested 
in the 24 hour hypophysectomized rat for 
ACTH a t  doses twice those injected for the 
CRF assay. All were found to be inactive in 
the hypophysectomized rat. 

Summary. 1) Neurohypophysial extracts 
of commercial origin were chromatographed 
on carboxymethylcellulose cation exchange ad- 
sorbent under conditions of pH and ionic 
strength gradient in view of separating CRF. 
An in vivo assay was used to assess CRF ac- 

tivity. 2 )  The method described is useful in 
large scale preparations. Fractions contain- 
ing CRF were regularly found to emerge be- 
fore lysine vasopressin and were well sepa- 
rated from oxytocin. 
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