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bod>--temperature were comparable to those 
in the other experiments. Ox bile injected 
intraperitoneally is extremely irritating. Rat 
2 7  was in a moribund condition when the 
last body-temperature was taken and died 
shortly thereafter. Blood lactic-acid values 
for all the rats receiving ox bile rose sharply 
and continued to rise for the duration of the 
experiment. 

Disc~rssion. The body- temperature and 
blood lactic-acid curves following the intra- 
p e r i i o n d  injection of India ink (Fig. 1). 
of pentothal sodium (Fgi. 2 )  and of India 
ink plus pentothal sodium (Fig. 3 )  are much 
alike. There is no evidence that the treat- 
ment caused increases in blood lactic acid. 
The initial high values for lactic acid found 
in niost of the rats were surprising, particu- 
larly in view of the fact that the excitement, 
which was the probable cause of these high 
values, was not otherwis? apparent in the 
behavior of the animals. The second 17alue 
taken 2 5  minutes later was in some cases less 
than half of the initial value and must be 
taken 3s the "normal" value for the individual 
rat. There is little evidence from the lactic- 
acid curves that the subsequent hourly hand- 
ling and bleeding produced comparable ex- 
citement. -411 the rats had been handled 
freyuentlJ- and were centle. This experience 
eniphasizes the care with which "initialq7 va1- 
ues in esperirnents on rats must be judged. 

Following the intraperitoneal injection of 
0.5 cc of ox bile plus pentothal sodium, the 
response is different. There is a greater varia- 
tion in the degree of hypothermia, a variation 
that seemed to reflect the physical condition 
of the animal. Ra t  26 died a t  the end of 
2 hours. I n  all instances there was a pro- 
nounced increase in the blood lactic acid. 

We believe that these experiments give 
further support to our belief that the fall 
in body-temperature following the intraperi- 
toneal injection of particulate substances is 
not a reflection of shock. 

SU.MZHZQTJ. Adult white rats were treated 
in 4 ways. In 3 of these, (a )  intraperitoneal 
injection of 2 cc of Tndia ink, (b )  subcu- 
taneous injection of 0.2 cc pentothal sodium 
per 100 g, and ( c )  treatment (b) followed 
in 20 minutes by treatm>ent ( a ) ,  blood lactic 
acid remained normal but  body-temperature 
fell. Tn the fourth treatment, subcutaneous 
injection of pentothal sodium followed in 20 
minutes by intraperitoneal injection of 0.5 cc 
ox bile, a similar fall in body-temperature 
occurred which was accompanied by a marked 
rise in blood lactic acid. The rise in blood 
lactic acid is taken as an indication of shock. 

These experiments indicate that the hypo- 
thermia produced b y  the intraperitoneal in- 
jection of Jndia ink is not secondary to shock. 
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Observation of a Spreading Factor Present in Mammary Gland 
Extracts."+ (18206) 

J. R. ELLIOTT XXD C. IY. TURNER. 
From the D e p a r t i n m i  of Dairy Hirshrindry, T;'ni2iersitjl of Mivsni~ri, Columbia, M o .  

I t  is well k n o m  that a t  the onset of 
pregnancy a phase of rapid growth of the 
lobule-alveolar system of the mammary gland 

* Contribution from the Department of Dairy 
Husbandry, Missouri Agricultural Experiment Sta- 
tion. Journal Series S o .  1223. 

+ The hyaluronidate and hyaluronidase used in 
this investigation were generously provided by the 
Schering Corporation, Bloomfield, N. J. 

is initiated. At, this time there is not only 
an extension of the major ducts but also a 
rapid proliferation of si,de buds which invades 
the adjacent subcutaneous fatty connective 
tissue (fatty pad). In order to facilitate the 
forward growth of the end buds, it seemed 
possible that a mucolytic enzyme or collagen- 
ase might be elaborated by the growing mam- 
mary gland cells which, through liquefication 
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of the adjacent connective tissue, would make 
possible the penetration of these growing buds. 
Several spreading factors, including hyaluroni- 
dase, have been found to act in a manner 
similar to the one described( 1-4). 

The present investigation was initiated to 
explore the possibility of finding such an en- 
zyme or factor. 

Methods and materiak. Both male and 
female adult albino rats weighing from 150 
to 250 g were used. I n  removing the mammary 
glands, the animals were skinned, leaving 
the glands attached to the skin. The blood 
was squeezed out, then the fatty pads con- 
taining the mammary glands were carefully 
dissected excluding all lymph nodes and other 
tissue. The stage of pregnancy of each fe- 
male was determined by examining the size 
of the fetuses. Since a t  times i t  was im- 
possible to extract the glands immediately, 
some were held at  -15°C until this could be 
done. Twenty-five ml of 0.1 M sodium ace- 
tate buffer p H  6.0 with 0.15 Xf sodium chlor- 
ide was added to the glands and the material 
homogenized in a Waring blendor. The 
homogenate was then centrifuged for 20 min- 
utes at 2,000 r.p.m. The milky supernatant 
fluid was then pipetted off, avoiding as far 
as possible the inclusion of any fraction of 
the fat layer which formed on top. 

-4 test for spreading factors was first tried. 
This involved the injection of 0.2 ml of the 
test material and 0.1 ml of 27’40 T-1824 
(Evans Blue) in tradermally into a shaved 
white rabbit. The dye served as an indica- 
tion of the extent of fluid spread. This test 
is only a slight modification of several sug- 
gested for the assay of hyaluronidase( 5,6) 
The test material in most cases was the mam- 
mary gland extract diluted lox; however, 
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testicular extract diluted lox and the acetate 
sodium chloride p H  6 buffer were used as 
controls. The injections produced blebs on 
the rabbits’ skin which were measured im- 
mediately after injection and which were 
uniformly circular. After 30 minutes the 
length and width of the blebs were measured 
again. The net area was then determined. 

A turbidimetric method of assay was also 
employed ( 7 )  . Several preliminary assays 
conducted with purified hyaluronidase indi- 
cated the reliability of potency of the en- 
zyme preparation and the reproducibility of 
the method. Before the hyaluronidase as- 
says of the mammary gland preparations 
could be made, they had to be extracted with 
either acetone, alcohol or ether to remove the 
lipids and to precipitate the biologically ac- 
tive material. The precipitate was suspended 
in 25 nil of the acetate sodium chloride p H  
6 buffer, and after stirring 10 minutes the 
suspension was filtered through a No. 1 filter 
paper. These filtrates were then assayed. 

ExperimentaE. Initial spreading type tests 
on mammary gland extracts from 5 castrate 
female rats and 5 females in normal estrous 
cycles failed to give any indication of the 
presence of a spreading factor; however, the 
mammary gland extracts from females preg- 
nant 6 to 11 days produced definite spread- 
ing on the rabbits’ skin. Several testicular 
extracts used as the positive controls gave 
comparable spreading effects, while the ace- 
tate sodium chloride pH 6 buffer injections 
which did not spread were the negative con- 
trols. As the initial tests on the extract of 
mammary glands from pregnant females in- 
dicated a spreading factor, it was decided to 
try the turbidimetric method of assay for 
hyaluronidase in order to determine if the 
spreading effect was due to this enzyme. 
Eight turbidimetric assays on a sample of 
purified hyaluronidase which gave positive 
results served as a check. Ten mammary 
gland extracts from pregnant female rats 
which gave a spreading effect on rabbits’ 
skin1 were turbidimetrically assayed. In  no 
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TABLE I. Spreacling Factor Present in Rat I\Iam- 
mar? G1:iiid Extracts. 

Spreading type assap 

I’H (5 bufYr1. 
Testis rstr. 
Castr:ttc 

7 7  0 
S0rln:ll i; 

7 7  P 

1 4 x 1 4  
l 4 X  14 
14x14 
1 3 x 1 4  
13 x 13 
13x14 
1 4 x  14 
13x13 
1 4 y  1 4  
1 4 x  14 
13 >( 13 
14x14 
14y 14 
1 4 x 1 4  
13 x 1 4  
l 4 X  14 
13 x 1 3  
14x14  
14x14 
14x 14 
1:: x 14 
1 4 x 1 4  
1 4 x 1 1  
1 4 x 1 4  
13 x 1 3  
14y14 
13x14 

22.8 
3:i 1;. 0 
‘2.8 
11.0 
21.2 
33.8 
22.8 
32.2 
72.3  

100.6 
1 (i 6 . R 
160.3 
1 (XI. 3 
li6.(i 
187.0 
199.7 
231.0 
279.7 
‘743.(i 
2 2 ti . 3  
7 87.0 
l W . 3  
128.9 

72.3 
32.2 
“2.8 
? ? . ( I  

case did these mammary gland extracts give 
any indication of hydrolyzing the substrate 
hyaluronidate (Table I ) . 

Since the results of the assays on the mam- 
mary gland extracts indicated that the spreatl- 
ing factor was not hyaluronjdase: all further 
assays employed the spreading factor technic. 
Mammary gland extracts from 5 normal male 
rats and 5 castrate males gave no indication 
of a spreading factor. 

-issays of mammary gland extracts from 
67 female rats taken during various stages of 
pregnancy indicated thle presence of measur- 
able amounts of spreading factor except dur- 
ing the first and last 2 days of pregnancy. 
The amounts of spreading factor extracted 
from the mammary gland increased gradually 
with each day of pregnancy until the maxi- 
mum was reached on about the twelfth day 
following which there was a gradual decline 
in the level of the spreading factor during the 

Data on the spreading effect included in Table I. 

remainder of pregnancy. 
It was next deemed necessary that the 

enzymatic character of the spreading factor 
be checked. Tests using the spreading meth- 
od of assay were made to determine the in- 
activation temperature of the mammary gland 
spreading factor. Testicular spreading fac- 
tors were run simultaneously. 

Mammary gland extracts from 5 pregnant 
females and 5 testicular extracts were heated 
to 55‘C in a water bath for 10 minutes. 
None of the extracts were inactivated by these 
conditions. Five different mammary extracts 
from pregnant rats and 5 more testicular 
extracts were heated to 60°C in a water bath 
for 10 minutes. The testicular extracts gave 
no spreading effect while the mammary ex- 
tracts were still active. Tests of a number 
of mammary gland and testicular extracts 
which had been heated to 70°C and higher 
showed complete inactivation. 

In  view of the experimental 
data it seems rather certain that increased 
amounts of a spreading factor are present in 
mammary gland extracts from pregnant fe- 
male rats, while the glands of normal male 
and female rats, as well as castrated animals, 
contained little of this factor. The failure 
of the spreading factor to hydrolyze hyalu- 
ronidate by the turbidimetric method of as- 
say and the difference in the ina’ctivation 
temperatures of the mammary gland spread- 
ing factor as contrasted to the testicular 
spreading factor indicates rather definitely 
that the mammary gland spreading factor is 
not hyaluronidase. 

The assay of mammary gland extracts of 
pregnant rats indicated that the highest level 
of spreading factor elaboration occurred at 
the time lobule-alveolar growth is known to 
be a t  a maximum, 

I t  appears probable that a mucolytic en- 
zyme or collagenase is elaborated by the cells 
of the growing mammary gland, Several mu- 
colytic enzymes have been shown to have no 
hydrolytic action on hyaluronidate( 2-4). 
Further. tumors which have long been re- 
ported to contain a spreading factor(8) after 

Discussion. 

8. Boyland, F., and MdLean, D. A., J .  Path. and 
Bact., 1935, v41, 553. 
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much controversy have been reported not to 
contain hyaluronidase (9). Experiments are 
now in progress to determine the role of 
estrogen and progesterone upon the elabora- 
tion of the spreading factor by the mammary 
gland. 

1. Spreading type assays made 
on extracts of mammary glands taken from 
female allbino rats pregnant from 3 to 18 days 
indicated the presence of a spreading factor. 
The concentration of the factor increased 
until about the twelfth day followed by a 

9.  Glick. D., Kiriluk, L. B., Hakansen, E. Y., and 

Summury. 

Kremen, A. J., Fed. Proc., 1950, v9, 177. 

gradual decline. 2. Extracts of mammary 
glands from normal male and female rats, as 
well as castrate animals, assayed by the 
spreading method failed to exhibit any spread- 
ing effect a t  the dilution employed. 3. Tur- 
bidimetric assays of mammary gland extract 
showed that the spreading factor did not 
hydrolyze the su'bstrate, hyaluronidate. 4. 
Tests showed that after heating at  60°C for 
10 minutes, the spreading factor was still ac- 
tive but inactive after heating a t  70°C for 10 
minutes. 
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Action of Adrenocorticotropic Hormone (ACTH) in Experimental 
Allergic Encephalomyelitis of the Guinea Pig. (18207) 

ARDEN I&'. MOYER, GEORGE A. JERVIS, JACK BLACK, HILARY KOPROWSKI 
AND HERALD R. Cox. 

From the Sectiott f o r  Viral altd Rickettsia1 Research, Lederle Laboratories D%Gon, American 
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Recent observations in the experimental 
{ 1,2) and clinical(3) fields suggest that ad- 
ministration of ACTH inhibits allergic re- 
actions. The type ,of encephalomyelitis elicited 
in the guinea pig by the injection of brain 
ernulsion with adjuvants (4-7) provides a con- 
venient laboratory example of an allergic con- 
dition since it can be produced easily with 
a single inoculation of antigen, follows a 
regular pattern, and shows distinctive clinical 
and pathological features. Therefore, it was 

1. Selye, H.. Canad. Med. Assn. J., 1949, v61, 553. 
2 .  Berthrong, M., Rich, A. R., and Griffith, P. C., 

Bull. Johns Hopkins Hosp., 1950, v86, 131. 
3 .  Proceedings of the First Clinical ACTH Confer- 

ence, Ed. by J. R. Mote, Blrakston Co., New York, 
19.50. 

4. Freund, J.,  Stern, E. R., anld Pisani, T. M., J .  
I rnn iwio l . ,  1947, v57, 179. 

5 .  Jcrvis, G. A., and Koprowski, H., J .  Neuropath. 
irnd E x p .  Xeurol. ,  1948, v7, 309, 

6. Cazzullo, C. L., and Ferraro, A,, Arch. Path., 
1040. v48, 316. 

7 .  Alvord, E. C., J .  Immunol., 1949, v61, 355. 

considered of interest to investigate the effect 
of ACTH upon the occurrence and severity 
of this type of experimental allergic enceph- 
alomyelitis. 

Eight groups of 
guinea pigs, each weighing 300-350 g were 
given a single injection of rabbit-brain emul- 
sion with adjuvants in the manner previously 
described(5). Two groups served as con- 
trols and received no further treatment, where- 
as the other 6 groups received injections of 
ACTH. A purified hormone preparation was 
used which was assayed flor ACTH potency 
by the ascorbic acid depletion method of 
Sayers(8). A typical assay of potency on this 

Material and methods.  

TABLE I .  Assap of I'otrneg of ACTH Preparation 

1)ose in j .  per 100 g Decrease i n  ascorbic acid 
rat  body wt, y mg/100 g adrenal tissue 

0.5 
2.0 
8.0 

43 
1 1 2  
158 

8. Sayers, M. A., Sayers, G., and Woodbury, I,. X., 
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