
c’ont;tine(l a mucoprotein ant1 ;t lipoprotein. 
Iin- 

like the ,4- and E-fractions, mobilities of 13-, 
(:- and D-fractions were comparable to serum 
protein fractions, and were thus assumed to 
be similar to the serum proteins. 

The  €3-fraction migrated a t  a rate similar 
to that of seruni albumin. However. the evi- 
dence for this similarity also canie from other 
sources than their similar mobilities. For in- 
stance. i t  was reported that bilirubin in serum 
was combined with albumin and ~~-,olobulin 
( 12,13.14.15 ) and bile pigments likewise coni- 
liined with the B-fraction. Furthermore. 
Kunkel and Tiselius(9 ) reported that brom- 
phenol blue combined only with serum albu- 
min when it was added to serum prior to 
electrophoresis a t  pH 8.6. Similarly. brom- 
phenol blue migrated with the B-fraction 
when it was added to bile prior to electro- 
phoresis a t  pH 8.6. 

1 .  Proteins detectable by paper 
electrophoresis of concentrated bile were clas- 
sified into A-, B-, C-, D- and E-fractions. 2. 
The  -4-fraction migrated more rapidly than 
any protein fractions in serum. 3. The  IB- 
fraction was similar to serum albumin as evi- 
denced by its similar mobility to serum albu- 
min and affinity for bile pigments and brom- 
phenol blue. 4. C- and D-fractions had mo- 
bilities similar to serum globulins. 5. The E- 
fraction was probably a denatured X-fraction, 

3 .  ,Yuturr o/ IZ-, C- and /)-fvttc‘tions. 

Sumnayv .  

ant1 iwurnt. prominent only after conccntrn- 
tion of Me, associated with zt decrease in the 
A-fraction. 6. Normal and pathological hu- 
man bile, the bile of sheep and dog contain all 
these protein fractions. 7. Values of bile pro- 
tein fractions varied considerably according to 
species and type of bile. 
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ACTH Releasing Factor Active in the Guinea Pig.” (25487) 

?ChRTIN SIDEMAN7 A N D  HARRY SOBEL 
Jiufitiite f o r  Mdical R P ~ o a r r h ,  Crdarb  of I J r h a n o n  Hospi ta l ,  and Drpt .  of Biochemistry and 

L%-utritiuu, l ’ i i i w r , ) i t y  of Soiithrriz (’alijoriiia, Srhool of Medicine, Los Angdes 

The hypothalamus produces a chemical me- much evidence which points to presence of a 
diator concerned with ACTH release ( 1 ) . I t  substance in extracts of pos’terior pituitary 
is presumably transported by way of neurohy- that is capable of causing ACTH release(3,4, 
pophyseal tracts into the posterior pituitary 5 ) ;  apparently this is related to the hypo- 
gland where it is s tored(2) .  There is now thalamic agent. Certain investigations lead 

to the belief that  this substance is vasopressin 
J;- This project was supported b\- grant from 

C.S.P.H.S. (6,7,8,9). However, powerful evidence sug- 
t This investigation was carried out in partial ful- gests that i t  differs from vasopressin(l0,ll,  

fillment for requirements of degree of Doctor of 1 2 ) .  This communication presents the re- 
Philosophy. sults which demonstrate that  vasopressin 
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I'TG. 1. Cornniercial pit ressin yowdcr fraction- 
ated by electrophoresis a t  pH 5.7, arid 0.1 M ace- 
tate buffer. 100 volts f o r  1 7  hr in Spine0 paper 
electrophoresis apparatus. Stainetl by spraying 
with O.lvc ninhgclrin, collidine and acetic acid i n  
alcohol(l7). The pattern was obtained with t k c  
Spi iico Andy t rol. 

PIG.  2. Amino acid arid composition of material 
in zone 1. 

causes ACTH release in the guinea pig. 
Methods. The procedure for measuring 

ACTH release depends upon increase in cor- 
ticoid excretion by the guinea pig (13,3). 
Young guinea pigs (300-450 g) of either sex 
were used. Urine was expressed from bladder 
and the material for testing was injected in- 
traperitoneally in 5 cc of saline. Blocking 
agents were not used since it has already been 
demonstrated that pitressin is active in caus- 
ing increased corticoid excretion in presence 
of morphine( 14).  Animals were placed in 
urine collection cages for 6 hours. Bladders 
were again emptied and specimens frozen un- 
til used. Corticoids were determined by pro- 
cedure of Silber and Porter(l5). Pressor 
activity was determined on cats anesthetized 
with nembutal and in which the carotid ar- 
tery was catheterized. All injections were 
given into femoral vein in saline and follolwed 
by saline washes. A recovery period of 30 
minutes was allowed before the next injection. 
Recordings were made on smoked drum ky- 
mograph. The pressor test was used rather 
than ADH assay because following thiosorbi- 
to1 treatment according to procedure of Crox- 
atto ( 16) , pressor and AC'TH releasing activi- 

ties are destroyed while ADH activity is re- 
tained.$ 

Results. Commercial pitressin powder$ was 
subjected to electrophoresis a t  pH 5.7 in 0.1 
nil acetate buffer according to conditions de- 
veloped by Taylor et aZ.(l7). Four zones 
were obtained (Fig. 1) .  The pattern appears 
identical with that obtained by Taylor et aZ. 
( 17) with similar material obtained from beef. 
The foremost cathodic zoae (fraction 1) had 
a mobility which suggested that the material 
was vasopressin ( 17).  Vasopressin is unique 
in that its isoelectric point is 10.9 which 
makes it one of the most basic natural sub- 
stances known ( 17 ) . 

For preparative work sheets of Whatman 
#3 mm, 12% x 11 inches were used and 20 
mg of commercial powder was applied acrolss 
the sheet. The zones were identified by stain- 
ing of lateral strips. Individual zones were 
eluted with 0.25% acetic acid. Resulting so- 
lutions were dried by lyophilization and the 
products, which contained in excess of 97% 
of salt, were used without further purification. 
The material from each fraction was assayed 
for ACTH releasing activity and pressor ac- 
tivity (Table I ) .  Only zone 1 was active in 
these tests. 

The amino acid composition of zone I was 
determined as follows: The lyophilized ma- 

TAKLF! 1. Activity of Fractious Ohtaiiied 1)s 
Elec troph orcsis. 

Cat prwsor 
(;uiiica pig corti- wspoiisc i n -  

So. coicl escr., pug/ri  lrr crease, 111111 Hg 

$ Sobel, H., and Schapiro, S., unpublished data. 
5 Obtained through generosity of Dr. D. A. Mc- 

Ginty of Parke, Davis & Co. This material assayed 
'10 U/mg. Commercial pitressin may be of bovine 
(arginine vasopressin) or porcine (lysine vasopressin) 
origin. Pitressin refers to wmmcrcial mixture, vaso- 
pressin to isolatcd pcptidc. 
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terial was heated in sealed tubes for 6 to 8 
hours with 0.02 cc of constant boiling H C1’ 
mg a t  150°C. The hydrolysate was chromo- 
tographed on IYhatman #1 paper according to 
procedure of Levy and Chung( 18) except that 
the phenolic phase contained no m-cresol. 
Only 8 amino acids were detected and the ma- 
terial corresponded in composition with that 
of lysine vasopressin (Fig. 2 ) .  

It has been shown that mild acid hydrolysis 
of pitressin causes loss of ACTH releasing ac- 
tivityIl(3). A study was made of the effect 
of mild alkaline and acid treatment upon pres- 
sor and ACTH releasing activity of the ma- 
terial in zone 1. After numerous trials, the 
conditions employed were as follows: SIa- 
terial from the active zone was dissolved in 
solution of HC1 (pH 1.2) and NaOH (pH 
11.55). The solutions were placed in boiling 
water bath for following times: in acid 10, 20 
and 30 minutes, in alkali 5 ,  10 and 20 min- 
utes. After the required intervals the solu- 
tions were immediately placed in ice water 
and pH adjusted to 7.4 for injection. The re- 
sults are shown in Table 11. Cnder both 
conditions decrease in ACTH releasing ac- 
tivity was paralleled by decrease in pressor ac- 
tivity. 

The effect of iodination was investigated. 
A solution of iodine in K1 was added to pit- 
ressin in acetate buffer pH 4.6 and phosphate 
buffer pH 7.4 until a brownish tinge remained 
after stirring. The solution was placed in re- 
frigerator 1 hour to complete iodination. The 
solution in acetate buffer was brought to 7.4 
before injection. Both ACTH releasing and 
pressor activities were destroyed. 

Placenta is capable of destroying pressor 
activity of pitressin ( 2  1 ) . A study was made 
of the effect upon ACTH releasing activity. 

/I It has been suggested that vasopressin does not 
act through A4CTH release but rather that it act.. 
directly upon adrenals ( 19). The conclusion that 
this may be the mode of action of pitressin is in- 
consistent with previous findings that pitressin is 
not effective in hypophysectomized guinea pigs ( 3  ,) . 
Furthermore other substances, e .g .  serotonin (20  1 
may act directly upon the adrenal. I1 is possiblc 
that direct actiona are due to vascular phenomena. 
The evidence now seems overwhelmingly in favor of 
an ACTH releasing mechanism. 

- - ~ .  . 

62 t 5” 

1 2 6 t +  I 6  64 387 1.: 

102  -+_ 13 40 26 1.5 
121 * I 9  59 32 1.5 

9; 13 35 23 1.5 

lest+ 15 60 21”*2.9 
120 2 2 1  58 20 ” 

103 & 15 41 14 ” 

80 k 9 18 7 2.6 
(i? * 9 

l ( i3$+ 11 
68 2 9 

48 * 12 
125 2 2 1  

63 -+ 9 
81 & 8 

26Ci\I+ 16 
91 -+ 20 
7 3  2 1 9  

323 * 30 

A C  = 1)iffcreiicr f rom coiitrol cortjcoid vttluc. 
A P  = ItTcrn blood pr e s w  re. 
‘ Star1tl. (’I’ror. 
t 100 Gg of fraction I / lOo g body wt. 
$ 1 niiit liitrrssin/100 g body x t .  
5 2 units Idem 

l P1:icciit;il rstr:rct placc~l after ineuhatioii in 
Iloiliisg w;ttcr bxth f o r  3 min. lkiiaturcd proteili 
I emoved. 

7 .058 mg fraction I. 
+-% -048 T&WL 

An extract was made from fresh uninfarcted 
placental tissue according to procedure of 
Hawker ( 2  1 ) . Pitressin was incubated with 
the extract for 2 hours. This treatment is 
known to inactivate pressor activity. ACTH 
releasing activity was lost. 

Discussion. Our findings suggest that ly- 
sine vasopressin or another substance very 
similar to it in composition and stability may 
cause ACTH to be released by the guinea pig. 
The  latter (remote) possibility must be con- 
sidered since only simple electrophoretic sepa- 
ration was used. This requires the existence 
of a substance of similar electrophoretic be- 
havior at  pH 5.7, a highly basic polypeptide 
which responds similarly to partial hydrolysis 
a t  pH 1.2 and p H  11.55, to iodination a t  pH 
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4.6 and pH 7.4! to] placental extract and thio- 
sorbital treatment. It is possible that an 
amide grouping on the glycine moiety ac- 
counts for the lability to dilute acid as it does 
in oxytocin ( 2  2 ) . 

Several investigators prepared a pressor- 
free substance from extracts of posterior pitui- 
tary( 10, l l ) .  The preparation of Schally et .  
a l (  11) contains 10 amino acids including al- 
anine, serine and histadine, in addition to 
those present in lysine vasopressin, but ex- 
cluding tyrosine. Furthermore the substance 
is remarkably resistant to acid hydrolysis. 
This suggests that this substance is similar to 
lysine vasopressin, differing from it only in 
that histidine has replaced tyrosine in the ring 
and alanine and serine have replaced amide 
groups. This latter replacement would make 
the molecule much more acid resistant. 

Guillemin et a l . (23 )  report that 40 pg of 
their fraction D, a crude preparation which 
contains 1/100 of its weight of fraction D- 
delta (the active component) causes a corti- 
coid response in the rat, equal to that pro- 
duced by 128 mU (.44 pg) of their purified 
lysine vasopressin. Although a pressor-free 
substance exists which is capable of increasing 
ACTH release, the physiological significance 
of vasopressin in this regard must not be ig- 
nored. I t  is proposed that in an anatomical 
system like the portal veins a non-pressor 
amount of vasopressin might activate ACTH 
release. 

Summary. Lysine vasopressin was obtained 
from commercial pitressin powder by elec- 
trophoretic separation. The ACTH releasing 
activity in the guinea pig and the pressor ac- 
tivity in the cat were compared fo’llowing 
various chemical manipulations. Following 
mild acid and alkaline hydrolysis, idination, 
and incubation with placental extract both ac- 
tivities are altered to the same extent. It was 
concluded that lysine vasopressin causes 
ACTH release in the guinea pig. This is con- 
sistent with the concept that it may be a hy- 
pothalamic mediator in this species. 

Tho authors are jiratcful l o  Ilr. H. Bergman for 
11lC pl’cssC.1. ;iss:tys. 
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