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CORTICAL ADRENAL EXTRACT I: A STUDY OF THE
EFFECT OF THE SWINGLE ARD PFIFFNZR RXTRACT OR
CUINEA *1IG8 INOCULATED WITH MEASURED DOSES OF

TUBERCLE BACILLI*

The fact that the medullary hommone of the adremal quiockly
neutralized the effest of insulin overdosage, led us, while analyzing
our 1931-32 records of insulin therapy in our tuberculous patieats,
to ask whether or not a physiologie -imbalanee in the adrenals might
not help explain the marked sensitivity to insulin which was shown by
some of these patients. Sinee most of this group were low in bodily
vigor, and showed poor resistance to the disease, we felt that a study
of the effect of the hormones from the adrenal bodies might be ine-
atructive,

An extract of the sdrenals of cattle was made aecording to
the method of Swingle and Pttttner(l) and tested on adremslextomized
cats. It proved to be potent and was used in cur work., It was not
only tested in the elinic but experiments were also carried emi‘ on
guinea pigs to see if any effeet on the tubereulous prosess could be
noted either during the c¢linieal ecurse of the dimease or at autopsy.

The experimental anirmls lived under naturel out of door con~
ditions and were cared for as follows: Each cavy was housed in a separe
ate cage. Each cage was placed in a long open shed and though pro-
tocted from 'tho rain and diyreet rays of the sun, they ware cxpM to

normal varietions of temperature, At the extremes of Semperature con~

*Preliminary report read at the Nineteenth innual Meeting of the Cali~
fornia Tuberoulosis Association, Long Beach, California, May 30, 1938,
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siderable animal loss was sufferesd not only smong the tubsreulous groups
but the controls as well.
Rach inoculated guines nig received 100 dacilli ¢+ 10 prepared from
the sputum of a patient. Iihe bagilli were given by intra~peritoneal injection.
All animals were autopsied by number, the report being filed bhe-
fore treatment was revealed to the pathologist., In each instance, be-
sides the groses examination, the tiassues were studied for tubercle ba-
eilli., In all cases of rare findings the technigue emploved for the
detection of tubercle bacilli was the dilution flotation method(z}\.
Weighed emounts of lymph nodea and organs were ground in mortars unt{l
quite 4ry. The 4ry tissue was then rubbed up with Sodium iydrate,
0.5 per cent, so that the amount used was about 8 to 10 times the
amount of the original tissue, After digestion at 55° for one hour,
distilled water was added to the sxtent that one part of originsl me-
terial is diluted 500 times for the more vascular tissues and 300
times for the fibrous tissues, nodes and lung tissue. Xylol was
then added and the material shaken in a mechanioal sheker. The pre-
pared slide was searched 20 minutes for tubercle dapilli before a nega-
tive report was mdo( 5). Papt of the tissues were likewise examined
in mioroscopic section by Dr. Dr. Alvin &, Foord, pathologist at the

Pasadena Hospital,
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The animals were observed clinieally for the appearance of
enlargement of the lumbo-sacral lymrh nodes, the weight ocurves and general
physioal state of the animals, and the involvement of the teaticles in
the males. |

At death the condition of the animsls was designated by the
atete of nutrition as shown, thus:

0 Total abasenge of fat
+ Slight Omental and retroperitoneal fat
++ Moderate fat in abdominal structurea
+ + 4+ Sufficient fat to interfere with examination
The degree of infestion was based on the weight of the apleen
and the extent of involvement measured by the ecreteria below:
0 Bo infection
+ Lesa than 10 nodulss in the abdomen
++Moderate abdominal involvegent with not
more than minor thoracie involvement,
+ + 1 Moderate thoradic involvement with more
or less extensive abdominal involvement,
¥ #+ + + Extensive involvement of both abdominal and
thoracic cavities.
Series 1. Started February 14, 1933.

/ This experiment was devised to see what effect, if any, raw
eérenal gland, oortical hormone, insulin and combined cortical hormone
end insulin therapy would have on the longevity, the elinieal course and
pathclogicel findings of guinea pige. The pigs were inoculated es de-
seribed above with 100 & 10 baeilli recovered from a patient suffering

from tuberculosis, and then were treated as follows:
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6 normal guinea »igs uninoculated and untreated used as
controls,

S.guinea pigs inosulated with 100£10 tuberele baoilld,
dut not treated. . :

6 guines pigs inoculated with 100 £ 10 tudercle baeilld,
receiving semi~-weekly feeding of 1 gram of raw adrensal
um-

5 guinea pige not inoculated, receiving daily injections of
1/6 unit {olinioal unit) of insulin.*

5 guinea pigs inoculated with 100410 tubercle baeills,
receiving 1/E6Gnit insulin daily i1l death

5 guines pigs inoculated with 100 £10 tuberele bacilld,
receiving 1/150 oce. of Batoh H** corticd adrenal hor-
mone and 1/5 unit of insulin daily $1l1) death.
S.guinea pigas inoculated with 100110 tudercle baoilli,
receiving 1/160 ee. Bateh H corticel edrenal hormone
daily t1ll death.
All the animala were incoulated the day the treatment was
started. |
In enalysing the appearance of the a larged lumbo-sseral lymph
nodes es palpated thr ugh the addominal wall, the eontrol groups showed
none. The inosulated control group showed the first palpable node dur-
ing the saeccnd week and the last pig of that series during the 4th week,
the average time of appearance of nodes being 2 3/D weeks. Those guinea
pigs treated by t he raw adrenal gland began to show involvemsn$ the
second week, tut not all were involved until the 4th week, the time of
appearance of nodes averaging 4 weeks. ‘n the insulin treated inoculated
pigs the first nodules appearsd during the third week, while in the

last pig they did not appear until the 3lat week. The average time

*The Insulin used in this work was donated by Mulford & Company

*The cortical extract Batoh H represente 37 gms. of whole raw adrenal
gland to the cubie centimeter of finished product made in our laboratory
according to a modification of the method of Swingle and Priffner.
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of appearance being 13 weeks. All insulin and hormone treated animals
developed their nodules between the 3rd and 6th week, averaging 4 weeks.
In the adrenal hormone treated animals, 2 pigs of the B were negative
throughout and three developed palpable nodes between the 12th end 14th
week,

The development of testioular lesions in the male enimals wes as
follows: There was no infection in either the weight control group or |
insulin control group, In the contpol inooculated group of § male guinea
pigs, 2 pigs showed no involvement either gross or at sutospy, and the
other 3 developed lesions between the Sth and 19th week, averaging the
13th week. *n the raw gland group, consisting of 4 males and 1 female,
testicular involvement appeared from the 9th to the 15th week, the average
being the 12th week. ?n the irisunn treatedm inoculated group, conaistisg
of 4 males and 1 female, the lesions appesred between the 8th and 49th
week, averaging the 85“ week, ?n the insulin and hormone group, 4 males
and 1 female, the appearance was noted between the 1lth and 17th week}
and ) was negative clinieally, but at autopsy showed 2 solitary tubercles
on t he right testicle. In the three p;igs which were pomitive clinically,
the average appearance of the lesions was in the 14th week. n the
hormone treated group of 4 males, and 1 female, 2 males were nggative
and 2 developad eclinical lesfons, during %:e l4th and 1l6th week respectively.

Ip anplyzhg the longevity of the animala, the averags life of the
insulin treated animals was greateat, being 279 days, or more than twice
the length of life of the untreated inoculated controls which was 130 daya.

The rew gland and sortical hormone ¢treated animsls lived mn
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average of 178 and 183 days Tespectively. The insulin-hormone treated
animals lived but 16 deys longer than the unprotected animals, or 148 days,

The average weight of the 'gploom in grams of the untra;tad inoou~
lated control animals was 14.15 grams; of the insulin, inooulated animals
6.75 grams; of the cortical horpone treated inooulated animals, a.bﬁ grams,
The two guinea rigs whieh were negative for cliniesl tuberenlosis ﬂ;oud 8
spleen weight of ,71 grame end .43 grams while the three positive nigs
averaged 4.8 grams. The weight of the apleens in the insulin and cortical~
adrenal hormone treated enimals was 2,68 grama, The uninoculated oontroin
averaged .84 grams and the uninooulated, insulin treated, .82 grams, The
last two groups are incamplote as same of the ocontrols are atill alive.

The general nutrition @3 shown by the extent of fat, was almost
the same for al) inogulated groups, except for the insulin=hormone 8roup
Which was 18+ gompared with 74+ for the control inoculated group amd Bf
for the other snooculated grouns,

The degres of infection in al} groups wes nearly t he seme except
that in the hormcne treated éroup, 2 animals showsd no infeetion. The
other 3 pigs of this group showed lesions almost as extensive as any of
the other groups,

Although the extent of lesions in &ll groups exsept the hormone
treated was about the Bane, there seemed to be a aiiaht difference in
character. The inoculated c@ntrolvanimall bresented enormous spleens
with lesions predominantly saseous, The insulin-hormone treated gro::p

8h 7
owed glandular involvement, but 1ittle infeotion in other struatures
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SERIES I» Started Februsry 14, 1938, 36 gulnea pige.

' s (S|~
N AR
N ~ o ¢ |18 ey Y o
< 4 o cf-f‘* v o 3:3\5{5“*
R { Q =
SN -~ \u\§ N :® §§ NS
K N9 N e N R
O
& Norml anissls @ «84 g . 0 e o}l e
5 | Incoulated contrel 150 (14.2% gaue| 7/ cameoms |16+(sm[8| 8
5 | Animele treated ) gams raw gland seai- |178 | 2410 goel B | Pibro~
wookly ongooun | 16+ (454 t b
5 | Uninoculated antasls, 1/5 Us Insuldn | (® | 82 ga|@| o o )o | 0
daily
6§ | linoculated snimals, 1/5 Ue Insulin E79 | 6475 en.L 8 | Flvrous | 1Y+|B33 B &
dafly : @
5 | Inooulated enimsls, 1/5 Us lnsulin and | 146 | 2.68 gas 18 Olandular| 16+| 614 & &
1/180 ocs Batch B, corsieal hormone
duily @ ,
5| lacculsted, 1/350 cce Bateh I, cortios) 183| 3,09 gud § Fioreus | $+455[6 | 8
hormone daily ‘ ®

QOSH ) :

No part of this research may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording,

1 pig ssill alive, 5 dead pigs aversged 485 dayme
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Both those treated with insulih and cortical hormone alonc shows(. organic
lesicna whieh were pradaminﬁntly proliferative, In the raw gland group
the fibroceaseous type predominated. iy
At autopsy, the insulin-hormons treated group sl;ouod the lsast
losa of weight. The untreated and the insulin treated inooulated group
showed slightly greater loss and the raw gland and cortieal hormone

treated animals showed the groetast loss of sll.

Series II. Started Sept. 18, 1933,

Though now underway over 2§ uears, this experiment is not
completed, due to survival of some of the animals. Also unfortunate
weather conditions necessitated the discarding of the regord of B
animals that lived but 10 and 16 days, these being killed by sxtreme
beat, 107°, before a sufficient period of time had elapsed following
inooculation to determine whether or noi infeetion had taken place.

In this series the enimals were divided into 4 groups of 10 each.

10 normsl pige were used for weight study.

10 pigs were inocoulated but untreated.

10 pige were unincculated but reseived daily 1njaetionn of

cortical adrenal cxtmnt Raten H (1/100 es. daily) for
265 days.

10 pigs were inoculated and raoeived daily indasgilens of
corticel adrenal extrast Batoh H (1/100 se.) for 265 days.

The results of this experiment are as follows:
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SERIES Il. GSvarted Sept. 18, 1588, 40 gulnea pigs
Inoculations eputum #526273 100 10 baoilli
intraperitoneallys '
Therapys 250 days, 1/100 ec. Batch B, Cortical
. adrenal extract,
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Noram 1 { 4 dead 564 duye 0.82 | 23| o |o 0
10 | no treatment ( ) dead** 15 days : 2
{ & alive** 2 yre Bmo
Inoculated { 8 dead 813 days 2.06 led | B413( 8 8
10| no treatment ( 1 dead** 10 daye o6 Insufficient tim
[ 3 alivey* 2 yre8 moe Infected olinedlly
Hormal { & dead £83 days o783 | 2.0 0 0 0
hormone { 1 dead** 15 days 25 2 @ 0 (¢}
treated { 3 alive** 2 yr.8 me.
Incculated { 6 dead 318 daye 4ok 1.8 | 2.85) 6 6
10| hormone { 2 dead 786 days 1.1 248 0 | B 0
treated® { 2 dead®* 1540 days (219 5 -2 ¢} 2| Insufficient time

* (ne plg was negative groesly andi only baceilius was found in pooled glunds

subjected to dilution flotation technigue.

¢* Lot aounted in reaulis,.
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Five control pigs are still living, One animal died on the 16th
- days from extreme heat and was not counted, Ihe remaining 4 averaged
584 days of 1ife; the spleens averaged .02 gme. ‘and the fat i.34 at death,

Of the inoculated control group one animal died or +'e 10th day
from heet. (Because of insufficient time for infestion this animl must
be theewn out.) A sewnd animal is still alive although 1t has already
shown definite clinical evidence of disesse. The 8 animals now deed
showed an average life of 313 dayas; average spleen weight 2,06 grems; fat
average l.4+ and a 3,134 infeation,

The corticel hormone-uninoculated group showed ) animal that
dded on the 15th day (not aoneidered in the sumary); 3 animels still
alive and 6 dead. Those dea, lived on an everage of 583 days after
treatment hegan; had a spleen weight of .73 grams and & 2,54 average
fat at dsath,

In the hormone treated inesulated group 2 pigs died on the
15th and 16th days. Thesme were negative on exemination, but must not be
consddered because of insufficient time for infestion. Yf the remaining
8, 2 failed todevelop any evidence of the disease. 4 third was negative
by gross examination, yet by subjecting the pooled glands to maseeration
and the dilution flotetion technique, 1 bmcillus was found in a ten-minute
search.

The & piga infeoted showed en average length of 1ife of 518 days;
4.44 grems spleen average; .84 fat averagej 2,334 infection. The nega=~

tive animals showed 1.1 gram spleen evereisc; 2.8+ fat and no lesion,
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Series III, Started June 8, 1934.

In this series, 50 guinea pigs were studied, heing (ivided
into groups of ten. All animals roeeivd 1/10 es, of §1 F.2.D tuber-
culin before inoénlation. All were negative. The purpose of this
axpermaﬁt» was to ses if t-ere was any differense in the effect which
could be trased to the time when the cortical therapy was administered,
and to further study the suggeated protesctive action against infeetion.

The guinea pigs were grouped as follows:

10 normal pigs as controls

10 pigs inocoulated dut untreated

10 pigs given 10 days of 1/180 ac. Eschatin® before inooulation

10 pigs given 10 days of 1/160 eo. of Rsshatin® befors and after

-inoeulation

10 ?8! given 10 days of 1/180 ec. Esehatin® after inooulation,

This experiment was not designed to be a2 longevity test, but was
to be terminated at the elose of three months. Unforsunately, the groups
were badly riddied by an unprecedented heat spell which gave u;‘n several |
days of extreme heat during the short space of the gxpormmty. FYartunately,
however, the first casualties cccurred 3§ &ays after i-ooculation, so that
the infection was well under way., Although the weight curves and group come
perisona are not satisfactory on $hie account the apparent protection of
8 pige out of 30 seema #ignificent.

All inoculated oontrol animals were infected. Their totel ine

fection was rated a 21¢., 7The animals that had 10 days of hormone

*Part of the Eschatin for this work wes furnisheé by Parke, Davis &
Cumpany-
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SERIES III. 50 animals. Therapy: 1/150 cc. Parke-Davis Eschatin
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10 Inoculated control 690 [ 10 10/ 1.06] 578 | 21
10 Hormones 10 days before inoculation 956 | 10| 8] .92| 626 13
10 Hormones 10 days before and after inoculation 703 10| 6| .88] 566 | 12
10 Hormones 10 days after inoculation 579 {10 |- 8| .79| 539 | 15

Maximun pessible group life, 980 days.
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therapy before and 10 days after inoculation showed but 124. The
group receiving 10 days therapy befors inoculetion showed only 134,
and the group receiving therapy for 10 deys after inoculation had 184.
This showed practically the same effect rosardlésa of the time of
admlniatormg the hormone,

The spleen weight for the normal animalas averaged .85 grame. The
inoculated eontrol group showed 1.06 grams, Those having 10 days pre~
liminary treatment showed an average of .92 grams. The spleens of the
animals receiving 10 days treatment before and after averaged .82V grams,

_and those receiving treatment 10 days after inoculation, o79 grems.

These results are interesting in cannection with Steinbach's

experiments. Stoinbaoh“)

rendered ismuna rats suseeptible %0 bovine
tubereulopis by adrenalectomy and also inoreased their susceptibility
to pwiaa tubserculosis, The agcumilated literaturs on the value of
the suprarsnals in infectiome disesses is beyond the ascope of this
report. We are contimuing our studies and hope to make a report on a
larger group of enimals in the near future.

Wo have made another gbservation whieh may be of considerable
importance but whieh we deaire only to mention at this time, Leecauvse
it has a bearing upon the phencmenon of lmminitys In treating
asthmatic children with potent oortical extract, we have seen 7 childrem
who showed positive reection to Ho. 1 P.P.D. tuberoulin at the beginning
of trentment besome negative to a stronger tuberculin No. 2, B.P,D. after

a poriod of treatment of from six monthe t0 ohe X Aar.
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SUMMARY N
Summarizing the above groups and comparing them with normals,
we find thet in the adrenal ocortex tresated animals, the average weight
of the spleens of 20 normal animals was .79 grams. The everage weight
of spleens in 23 untreated inoculated enimels wag 3.97 grams, The
6 hormone treated unimoculated animals had an average of .78 grama
and the 43 hormons inooulated animals, 1.69 grams.
The two uninosulated groupa showad no infeetion, while 83 of
23 sontrols were infected, as well as 18 out of 15 animals in the
other groupe of the first series. bBut 12 of the 43 hormona treated,
inooulated animals d1d not develop tuberculous disease whem inoculated
with virulent baoclilli.
It is posaible that a more ceraful study of dosage and ad-
ministration might render nrotection to a greater percentage of animals,
F. M. Pottenger, Jr. and
J. E, Fostenger
From the Reaearch Department

Pottenger Sanatorium
¥enrovia, California
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