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Appropriate stimuli promptly increase rate 
of release of corticotropin from the adenohy- 
pophysis ( 1 ) . The response is abolished by 
destruction of an area at  the base of the hy- 
pothalamus which includes median eminence. 
The defect in an animal with such a lesion has 
been ascribed to loss of a chemical mediator, 
corticotropin releasing factor (CRF) , which 
originates in the median eminence and is 
transported in the hypophyseal portal venous 
system to the adenohypophysis where it acts 
to accelerate release of corticotropin (2).  The 
presence of corticotropin releasing activity in 
crude extracts of median eminence tissue lends 
support to this hypothesis(3). The present 
communication describes column chromatog- 
raphy of crude extracts which led to the 
preparation of fractions exhibiting neither 
pressor nor corticotropic activity a t  a dose 
which induces substantial adrenal ascorbic 

acid depletion in the median eminence le- 
sioned rat. 

Methods. Calf brains were dissected at  the 
 slaughterhouse,^ The pituitary stalk was 
transected immediately dorsal to the dia- 
phragm sella. A portion of tissue including 
both median eminence and pituitary stalk 
(SME) was separated from the brain and 
dropped into acetone (1001 to 150 S1CIEs/2 
liters of acetone). The acetone was decanted 
and replaced daily for 3 days. The dehy- 
drated, defatted tissue was air dried and 
stored in tightly covered containers a t  4°C. 
Crude extracts were prepared by refluxing the 
acetone dried tissue for 10 to 15 minutes in 
glacial acetic acid a t  100°C. One ml of gla- 
cial acetic acid was used for each SME. The 
mixture was filtered and the filtrate (crude 
extract) stored a t  room temperature in glass 
stoppered flasks. CRF activity of crude ex- 
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tracts was undiniinished after 3 months of 
storage. As a prelude to chronia togrxpliy. 1 
volume of acetone and 2 volunies of ether 
were added to the crude extract. One to 1 2  
hours later the precipitate was separated 1)~. 
low speed centrifugation and washed 4 time> 
with a volume of ether equal to  original vol- 
ume of crude eytract. The ether washed. 
acetone -e t h e r 11 r ec i pi t a t e was e x t r a c t e d w i t h 
0.01 31 ammonium acetate buffer (pH 5.8) 
(see below for volume). The buffer extract 
centrifuged a t  10,000 x gravity for 10 min- 
utes. and the clear supernatant applied to ii 

carboxymethylcellulose (C'JIC) column. C X ( '  
was prepared by the method of Peterson and 
Sober(4) as modified by Ellis and Simpson 
( 5 ) .  It was equilibrated with 0.01 3t ani- 
monium acetate buffer (pH 5.8) and the fines 
removed by repeated decantation. The ('I:(' 
was loaded into a 0.9 s 30 cm chromatography 
tube to a height of 10 cm and washed esten- 
sively with 0.01 RI ammonium acetate buffer 
(pH 5.8 ) . In  Exp. IY-3, 100 nil of crude es- 
tract, prepared from 100 SI\IEs, were proc- 
essed for chromatography. Ether washed pre- 
cipitate was extracted 4 times with 1 nil of 
buffer and 3 ml of buffer extract were applied 
to the column. In  Exp. FY-4, 60 ml of crude 
extract, prepared from 60 SAIEs, were proc- 
essed for chromatography. The ether washed 
precipitate was extracted 4 times with 3 nil of 
buffer and 9 ml of buffer extract were applied 
to the column. In both experiments, effluents 
were collected a t  8 to 10 ml hour. IYhen the 
level of buffer extract reached the top surface 
of CMC, 10 rnl of 0.01 &I buffer were added. 
The effluent from this buffer wash was com- 
bined with the effluent from the buffer extract. 
Discontinuous gradient elution was then be- 
gun. The  column was washed successivelj. 
with 15 ml each of 0.05, 0.1, 0.2, and 0.4 M 
ammonium acetate buffer and the effluent of 
each successive buffer was collected sepa- 
rately. pH of all buffers was 5.8. ,4s a pre- 
caution against deterioration of C'RF. collec- 
tion flasks contained sufficient glacial acetic 
acid so that final concentration of acetic acid 
in each was 3%. Acetone-ether precipitation 
and subsequent steps were carried out a t  4°C. 
Assays for CRF activity were performed in 
median eminence lesioned rats (250 to 300 g)  

( 2 ) .  Rats with urine volumes greater than 
7.5 rill in the first 24 hours after lcsioning were 
iised for assay. Forty-eight hours post-oper- 
atively the left adrenal was removed and ma- 
terial to be assayed infused intravenously over 
30 seconds. 'Thirty minutes later the right 
adrenal was removed. The difference between 
concentrations of adrenal ascorbic acid in left 
and right adrenals is an index of corticotropic 
action during period between removal of the 2 
glands. The response may represent cortico- 
tropin release and,/or corticotropin injected. 
C'orticotropic activity of extracts was deter- 
mined by assay in 24-hour hypophysectomized 
rats (110 to 135 g j ( 6 ) .  k7asopressin content 
was estimated by pressor response of rats pre- 
treated with phenoxybenzamine (U.S.P. XV 
method). The dose of each fraction used in 
the 3 assay systems was equivalent to 0.3 
S l I E .  

Fig. 1 illustrates blood pressure 
response to the fractions of Exp. W-4. No 
detectable pressor activity was found in ma- 
terial emerging with 0.01, 0.05 or 0.1 hI buf- 
fer. The bulk of pressor activity emerged 
with the 0.2 31 buffer but a small pressor re- 
sponse was elicited by the 0.4 hI fraction. 
Klood pressure response to 10 milliunits Pi- 
tressin (Parke, Davis) is included for com- 
parative purposes. Distribution of pressor ac- 
tivity was the same in Exp. W-3. 

In both experiments iV-3 (Fig. 2 ) and W-4 
( Fig. 3 ) ,  corticotropic activity as measured in 
the hypophysectomized rat was found exclu- 
sively in the 0.4 M fraction. Because of high 
corticotropic activity of the buffer extract and 
of the 0.4 R l  fraction, they were not assayed 
for CRF activity in the lesioned rat. The 0.1 
1 1  fraction which had no detectable pressor or 
corticotropic activity a t  a dose of 0.3 SME 
displayed CKF activity a t  this dose in the 
lesioned rat. The protein concentration of 
the 0.1 3: fraction was 15 ,ug/'SME for W-3 
and 13 ,q S3lE for JV-4. In  both experi- 
ments the 0.05 31 fraction was inactive in the 
lesioned rat, but significant CRF activity was 
found in 0.2 and 0.01 M fractions. The 
presence of CRF activity in the 0.2 NI frac- 
tion probably results in part from the vaso- 
pressin in this fraction and in part from an 
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FIG. 1. K p o g r a p h  record of blood pressurc 

response of r:i t after uc'liiiinistratioil of fractions of 
median emincwcc (SME) extract R - 4  eluted from 
(4 arlnoxyiiiethylc ellixl osc col iiiiin with a mmoiiiuni a v  e- 
tnte huff'ers of iricreasiiig rnolarity. Dose o f  eacli 
fraction equivalent to 0.3 XME. Eesporise to 1 0  
milliunits of Pitressin is  slromn a t  extrenic right. 

PIG. 2. Ai1ren:rl :iscorbic acid depletion in in(+ 
ilian eminence lesioiietl and in 1iypol)hysectomizr~l 
rats after atliiiinistration of various fractions of 
1igpotli:ilamic (SME) extract W-3. Fractions aw 
tlesj griated by molarity of ammoiiiiirn acaetate buf- 
fer with wliich they were eluted from (wboxyrrietli- 
ylcellixlose column. Height of bar indicates a2vg 
response of 6 animals t o  0.3 SBIE Stand. error 
shown by vertical lines. 

E'TG. 3. Responses to extract W-4. Same con& 
tioris as for  W-3 (Pig. 2 )  except height of bar iudi- 
c:rtcs avg response to 5 or more anjrnals. 

overlap of CRF of the 0.1 &I fraction into the 
0.2 hl  fraction. 

One explanation for presence of corticotro- 
pin .releasing activity in the 0.01 M and in the 
0.10 M fractions is the existence of 2 chemi- 
cally distinct CRFs in SME tissue. An alter- 
nate explanation is that the fractionation 
technic is imperfect and the CRF in the 0.01 
XI fraction is identical with that in the 0.1 
1 4  fraction. The much greater CRF activity 
of the 0.01 M fraction of Exp. W-3 as com- 
pared to that of the 0.01 M fraction of Exp. 
W-4 may be related to differences in concen- 
tration of the ether washed precipitate in the 
buffer extract (W-3, 2 5  SMEs/ml; W-4, 5 
SMEs/ml). No signs of toxicity were ob- 
served in the lesioned rat following rapid in- 
fusion (30 seconds) of 0.3 SME of the 0.1 M 
fraction. 

Discussion. Our previous report indicated 
that calf SME tissue contains a t  least 3 com- 
ponents capable oi activating the adrenals 
of the median eminence lesiolned rat (3) .  One 
appeared to be corticotropin, another, vaso- 
pressin. Presence of an additional active fac- 
tor was inferred from the following evidence. 
( 1 ) At appropriate dilutions, activity of crude 
SME extracts in the lesioned rat was greater 
than could be accounted €or by their cortico- 
tropic and/or by their pressor activities. ( 2 )  
Pepsin treatment of crude SME extracts re- 
duced adrenal stimulating activity in the le- 
sioned rat but did not diminish corticotropic 
or pressor activity. It was postulated that the 
pepsin-labile component acted directly on the 
adenohypophysis to accelerate the release of 
corticotropin. Biological characterizatioin of 
this CRF was limited by presence of cortico- 
tropin and vasopressin, as well as by its toxi- 
city. The corticotropin activity most likely 
is due to contamination with adenohypo- 
physeal tissue since it is possible with careful 
dissection to obtain material high in cortico- 
tropin releasing activity but with negligible 
corticotropic activity. Preparation of CRF by 
the method described in this report provides 
non-toxic material which contains non-detec- 
table quantities of pressor and corticotropic 
activities and which is suitable for further 
biological investigation. Elucidation of the 
relationship between the CRF of SME origin 
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a tva i t  i\olatioii of ;tc tive nxitcrial in  homo- 
geneous form from each of thcse three sources. 

S Z I I I I I I Z ~ Z ~ ~ ~ .  Fractionation of a crude extract 
of c d i  median eminence on car1)oxymethyl- 
cell ul os e c ol 11 m n s yields a prep a ration w h i c 11 
induces adrenal ascorbic acid depletion in the 
inediaii enninence lesioned rat. This partiallj- 
purified corticotropin releasing iactor (CRF)  
is substantially free from corticotropic and 
pressor activities. 
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EvalLla tion of Type atid Ilegree of Change in Postexercise Electrocardiogram 
in Iletecting Coronary Artery Disease. (25554) 

?‘he value of electrocardiographic double 
standard 2-step exercise test ( 1) in detection 
of occult coronary disease has been proved 
( 2  3 . 4 ) .  The criteria for abnormal response 
to thi; exercise test indicative of coronary in- 
sufiiciency. however, have not been adequately 
tested or defined. Investigation of validity of 
the original criteria of a positive or abnormal 
test by a clinical-statistical follow-up study 
was started in 1952 and completed in 1956 
( 4 ) .  Incidence of coronary occlusion arid 
coronary death subsequent to the test were de- 
termined in a large series of military person- 
nel and insurance applicants suspected of hav- 
ing coronary disease who had been given the 
double exercise test. The results indicated 
that the only valid evidence of coronary insuf- 
ficiency in postexercise electrocardiogram was 
ischemic ST segnien t depression. The signifi- 
cance of ST junction depression remained un- 
determined because, through technical fault 
in the series on military personnel, unrecog- 
nized S T  segment depression cases were in- 
cluded in ST junction categorj7. Isolated T- 
wave change after exercise appeared normal. 
The present report gives new data regarding 

significance of (1) various types of ST junc- 
tion depression after exercise; ( 2 )  various 
types and degrees of ischemic ST  segment de- 
pression; (3)  additional data regarding nega- 
tive reactors and (4) QS,’QT ratio in various 
types of response to the test( 5 ) .  

Al(nteriuZs Q M ~  methods. This is a fol- 
low-up study of 922 insurance applicants, 
most of whom were suspected of hav- 
ing coronary disease and who were given 
the double standard 2-step exercise test 
between 1949 and March 1958, and traced to 
March 1959. Indications for the test, its 
performance, and electro-cardiographic tech- 
nic, were described previously(4). The post- 
eyercise electro-cardiograms were analyzed 
with the 1’-R segment as the point of reference 
for measuring ST junction and ST  segment 
depression ( 1 ) . The term “ischemic” denotes 
horizontal or sagging depression of the ST 
segment(6). The changes induced by exer- 
cise were classified as in Chart 1: 1. ST junc- 

depression, any degree. Types: (a) 
transitory, during tachycardia : (b) pro- 
longed ; (c) “near-ischemic’! configuration ; 
iy., S‘I‘ segment straight and nearly horizon- 


