
CORTICAL ADRENAL FATRACT It ASTCJDY OF TO
XPFFCT OF THE SWINfLIM. AND PFI . W2R R. AGT 00
GUINEA "=10+6 INf3CtTLdtTED WiTR ° : . Df}B7 S OF

TU#3ERQI,E BAGII.LI*

The faet that the meduli:t►ry homone of the adrenal quickly

neutralized the et'feet of #asulin o►erdc sag.e, led us, while analyzing

our 1931-32 records of insulin therapy in our tubereui.caae patients,

to ask whether or not aphystologie ;imbalaaee in the adreaale m3,ght

not help explain the marked sensitivity to insulin wIxiah was shown by

some of these patiente. 6iaee moat ,of this group were low in bodily

vigor, and showed poor resistance to the diee+aes, we felt that a study

of the effect of the hormones from the adrenal bodies ~.night be in.

etrttotive.

An extract of the adreanl.e of cattle was mad e► aec ardt.ag to

the method of Swingle and Ptit'faar(1) and tested on adres.le►xt : zed

eata . It proved to be potent w d; was used in our werk, It was not

only teated in the elinia but experimeatu were also carried out on

guinea pigs to Soe If any effect on th*,'tabermlous process ooaiY- dk be

noted either during the clinical emirse of the di ..e e or at autopsy .

The ezperimental animals l ive d under natural out of door eaon-

ditione and were tea.red for an to1lowes fteh oevY was housed in a s+rper-

ate cage, each cage was placed in a long open shed aad,though

teoterd from the rain and 4ireet rays o4.' the eun# they were expae" to

aorccal variations of tempere ► ture . At the ext . of i►mpsrature son-

*PrelWnary report read at the Ninesteenth Annual Moeting of the Cali ;-
Parnia Tti,bereuloaia Aeeaciationo i+ong Beaeh$ California, YAY 30 , 19M.

Copyright © Price-Pottenger Nutrition Foundation. All rights reserved. 
 No part of this research may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, 

or by any information storage and retrieval system, without permission in writing from the publisher. Visit http://ppnf.org for more information.



4

2 .

siderable animal loss was suffered not only among the tuberculou,s groups

but the controls as well .

940h Inoculated gulnee pig res+aivad 100 beci2li _+ 10 prepared from

the sputum of a patient . '1he bacilli were given by fn.t~a,•paritoneal injectian .

All animals were eutopsiad by numbsrs the report being filed be»

fore treatment was revealed to the psthologigt* In each inis taftee, be»

s3.d.en the gross examinntions the tissues were studied for tubsrcle b4-

ci21i . In all cases of rare findings the techiaique employed for the

etetection of tnbearcle bacilli was the d1 lution flotation method~P'L

Weighed amounts of lymph nodds and or m were gr . d In mortars until

quite dry . The dry tissue was then rubbed up with Sodium riydre ►te.

0.5 per sent, so that the amount used was ebcut 8 to 10 times the

amount of the original tissue. Afttsr digention at 551* for one hour,

distilled water was added to the aattent that one part of original m a-

taria2, is diluted 500 times for the more vascular tissues W 3M

times for the fibrous tissues, nodes and lung tiasue . Xylol was

then added and the material shaken In a mechanical shaker« The pra-

paz•ed slide was searched 20 minutes for tube►rcle bacilli before a reac-

t~~e report was raAeM. Part of the tissues were likewise examine d

in microscopic section by Dr. Dr. Alvin G . Faord # pathologist at th e

Pasadena Hospital .
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The animals were observed elinieaity for the agpearanee of

enlargement of the lumba•saaral lymph nodes, the weight curves and g eneral

phyeiaa], state of the anima2.s,, and the involvement of the testicles in

the maZes.

At death the condition of Its animale was designated by the

state of nutrition an ehon i thuxf

0 Total absence of fat
+ Slight Omental and retroperiLoneal. fat

-l- + Moderate t`at in abdominal structures
++.~fiaient fat to intertere with axaminatien

The degree of l,nfecticyn was based on the weight of the spleen

and the extent of involvement measured by the o reter#.a be1ow t

Q No Infection
-F Leaa than 10 nodules in the abdomen

t f Moderate abdominal invol.ve0ent with not
ma►re, than minor tharaoie lmvmi,vemea~~s

+ f f Moderate thoracia involvement with more
or l eas extensive abdominal invcrlv. nt.

:f- -k t tExtensive involvement of both abdominal and
thoracic c+avitlea.

Series I . Started February 14, 1933.

This eacperiment, was devised to see what efi`eet, if any, raw

allrenat gland* cortical hnrmnne, iasulin and combined erartical ham e

and insulin therapy would have on the longevity, the clinical course and

pathological findings of guinea pige* The pigs were ineeulated as de-

aeribed above with 100 j 10 bacilli recovered from a patient suffering

from tuberculasis$ and then were treated as fatloeet
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6 normal gAlnea,~Aga aainoculated and untreated used as
controle•

b.guinsa. Pigs iAc►Oulatall With 300#l0 tubercle baoilli,
but not treated .

5 guinea pigs Iaaeuiated with 100 4 10 tubercle bacilli,
receiving semi-weekly feeding of 1 gra~ of raw adrenal
s.l.e nd .

5 guinea pige► not xnosulateQ, receiving daily injectioa* of
115 unit { cl #,nioal unit) of ;fheu],irx.*

5 guinea piga i ated with 100k2A tubercle bacill#.,
reaSiYi86 IjOftit iaaalln dai2y till death

5 guinea pigs Inoculated with 190tlO tubercle bacilli,
rdcoiri.ag 1/150 Ow# of Batch B** *octiad adr*nat, hor-
mone and 1/5 unit of iusulin da#3.y till deeth,

5 .guinea pigs Z.aoaalatei with 100t14! tubercle basilli,
recreivin$ 1/154 so. Batch R cortical adrenal horame
daily till deaLh .

All the sm►i.ruls were inocu1.ated the day the trestrAnt was

atartel.

In analysing the appearance Of the C2arded lunba-*eaara~ jymph

aadss as palpated Mr.: udh the nbdaee#nal rra23., the control gmupa ahcwed

aana, The inaaalated nOz~t"i group ahow~ tba first palpable noft dur~-

1ng the second t►aak and the last pig of that series during the 4th wook,

the average time of appearan*e of nodes being 2 3/5 waaft . Thoae guinea

pigs treated by the raw adrenal gland began to show i.avolvennt the

second week, but not all were invol,tred until the 4th wask# the time of

appearame* of nodes averaging 4weeka, `~ the insulin treaatad itraou .i,ated

pigs the f irst nodules appear" during the thl.r+i week, while In the

last pig they did not appoar unti3, the 31st w rsk, The avaraea time

*Th.a Insulin used in this work was donated by V41ford & Company

*Tha cortical extract Batch H represents 3? . rof whole raw adrenal
gland to the cubic centimeter of t4,axshed product aade in our laboratory
according to am€rdit'ication of the n*ttod of Strirgle w Pfiffter,
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Of appearance being 13 waeks« All, insn2in and hc►rmaae treated aaSmal$

developed their nodules between the 3rd and 4$b wesk# averaging 4 wasks #

In the adrenal hormnne treated animals, 2 pigs or the 8 we re negatitre

throughout and thrse developed palpahl .e nodes between t he 12th and 14th

week,

The devei opment of teatiou].ar lesions in the ma1.a an3.rm~s was an

follows: There was no infection in either the weight control grmD or

insulin control group. In the cont"l tnvculatted group of 8le guiaft

Digs , 2 pigs showed no involvemeat either gross or at autospy, and the

other 3 developed lesions between the 8th and 19th wesk* averaging the

13th week. in the raw gland groap , consisting of 4 males and i f le,

testicular involvement appeared tron the 9th to the 15t h weekj the average
,~ ►

being the 12th week. In the insulin tre~tod iaoc alate '# group, cons ° atir.g

of 4ma3.ss and I faas±alag, the lesions appeared between the Sth and 49th

reek, averaging the 2W rreaks ~a the iasulia and hornme group, 4ma].es

and 1 f . .- e, the appearance was noted between the 11th and 176h wook l

and 1 was aegative al?niea3ly, but at autopsy showed 2 solitary tuberalss

on t he right testicle, in the three pigs which were paa itive> clinically,

the average appearance of the lesions was In the 14th week. 'n the

hormone treated group of 4 malen , and I female# 2 males were mwtigs

and 2 developed alifl{,m2. .1esions* during t .e 14th and 16th week rospaativeJ.y.

in amlyftg t~er longevity of the anima2.e, the average 2,ife of the

insulin treated eanivaJ.s was greatest, being 272 days, or more then twic e

the length of lito of the untreated Inccu2.ated controls *:ich was 130 daYa.

The raw gland and aoxtioal hormone treated animals l ived an
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average Of 178 and 183 days respectiWelg . The I.a".lin.horame txeated
animals lived but 16 daye ioager t.hati the tnprateeted animals, or 146 d .s.~

The average weight of the spleen& in grapm of the untreated taocu»
leted control e.niznele was 14,.15 grams; of the inerulla# inoculated asttmala.
6 .75 &am ; of the Oertieel htsrome► treated inoealated &

a:lmals # 844
The two

,
guiaea pigs Fh1ah were aegative for clinical tuberculosis showed

a
splaen weight Of s?l grams and .43 grams, while the three poeitlve pigs
averageR 4,8 m : The eeight of the ap2eene in the insulin and +aortica1.

adrenal hormone treated animals was R .68 gme. The tuelnoculated controls
averaged .E34 grams and the uaiaoculated, inaulin treated, »82 grams . The
last two grourn are inemplete

as some of the eontrole are still alive ,
The g8n:er8,t mutrition as shown by the extent of rnt, was almost

the same for all f,nOCUleted g~.rou,,,)a, except for the ineulirl- .har"ane group
which was 14 eM,i"ed with 9 t► for the coatrel iaoculatod gmp and fit
for the ather- 4nocul aW amp,S,

The degree of iaPeoti on in all groups was nearly t he SMe ameept
that in the rioMMe treated graup, 2 anift3.a showed no Anfoetiaa, The
othex 3 pigs of this group showed lesions almet as extensive as any of

the c3ther gresups ,

Although the extent of lesions in all groups except the ha .~ cne

treated was about the , there seamed to be a alight di fforenes in

eharaater. The inocul.ated oontre2, animals preeemted enormous epleene,

with lesions predcemiaaatly aaSeOteu
. The inaulin-haroone treated group

showed gl,endalar invol.vem4mt, but little ini'eetion in other structures .
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Both those treated with tnaulih and eertiea l hormone alrcesF::t eh+arntix organi c

lesions which were predominantly proliferative . In the raw g1siA VOUp

the tibrooseecue type gzredom inated.
Y .~

At autapry,, the inru .tlmm-2tornane treated group ahcrwed the leas t

Ivea of weight. The untreated and the insulin treated inoculated group

showed alightl.y greater loss and the raw gIand and cortical hormone

treated animals showed the greatest l oe~s of all.

Series Il* 6tacted 5ept . ~* 1933 .

Though now underway over 2j uenzs , this eacperiaeent in not .

anmplated,, teaa to survival of some of the sewimsl.e. Also unfortunate

weather oonditione necessitated the discarding of the record of 5

animals that lived but 10 and 16 da,ys, thess being killed by eqctreans

bedL, 1494,, bwi`e" a sufficient period of time had elapsed following

inoculation to determine whether or not infection had taken p 1.aoe*

In this series the animals were divided into 4 &Mis of 10 each.

10 ns~rmal p i,e,e were used for weight study.
10 pigs were inoc alat+e d but untreated .
10 pigs were uninoeulated but received daily injections of

cortical adrenal extract bateh R (1/100 so . daily) for
?fi8 daya .

10 pigs were laoew3,ated and received daily LIAMUt~ af'~ .
cortical adrenal ext~et Batch ~i (1/100 ee . )-for 265 ~sys .

The results of this experiment are as ta.~lowas
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1X« Sitarte-I Sep&i 16, 16~33, 40 euirfea pign
Xnocsu3. a 'ciaas spcou,s ;:2627g 1uC3 10 bnai1.1 i

intrape ritonealIy .
`iYhera1+p 250 dayo „ 1/11)iJ cc . batc}~ ~ o, C ort 3E al

ac1x ena2 ext r~ct +

N .~!

' .`Q
. ILI S

~~ v \ ♦ ~ .

~~~~ ~ ~ 4 dead 484 da,ys 0 . bg 2* 3 0 0 ~
10 no trea~tment l I dead** 15 days 2

yr• V~

IAOOttl*t+Rd ~ a d8tl1d 313 da;ys 104 3 r14

10 no treatment dsad** 10 days . 6 1nsufficf.ent tia

a1lvst* 2 yX'aJ MQs 0l 1~ 4111

~orma3 6 e~~ad 66:5 Uays .70 206 0 0 0
krorwne 1 deat1•* 14 days 0
treated ~ 3 ali~e" Ryr*b me.

Inoca.lated. ~ 6 dead Z18 rdays 4.44 24~ 2* ~~ 6 6

10 hormon+e ~ 2 dead 186 Uy a 1 .1 215 0 2 0
'tr+emtted* 2 doud ''"` lbr6 duys ti .b 0 A I~suftiai ent time

" One pig was negat 3.ve gr~~sIv an.-.k ou1y ~~oillas was faund In gooled gl=Ands
eubjctate4 to cU2uA~ik f1o-ustiou toc t knique.

4* liot c €a unted, in rea a3. ts ,,w
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FiYe 60"Vo], P3gs are still l .lvIng. Pno aa .. l died on the 1ft2e

days frOm ea#r . , beet and was not counted . he : in3ng 4 averaged

584 days of life ; the spleens atrar ud .52 ~ gm* and the !`a1t Z .~ at, death .

Of the indculated control VcUP one aaizat died or tt-:e 10th day

from heat . (Because of ineuffialaa~ time for iat`aation this ata3ft, xW%

be thVa~n ©ut. ) A seannd animal Is *till alive although it has a], , q

shown definite olinica1: evidence of disea,ee . The a animals now dead

showed an average life of 313 daye ; average sple►en we3ght 2 .o6 .# fat

average 1 .4{► and a 3.13t infection ,

The aortiael hors=*»unJn4culated r showed 1 animal that

died on the 15th day (not considered in the s, ,y)i 3 an:tnaa3:a sti1.1,

41irs and 6 daal. Thass dea, lived on an average or 1W days after

traatmnt began; had a spleen weight of .73 .m+n and a 2.* average

fab at death....

Is the hamorte treated inoculated group 2 pigs died on the

15th and 16th days . Theae were neggaiive on eXaminatl .on,, but tust not be

oons"ored because of iasuffiaiant time for Iat'action . #4f the remaining
8, 11 failed to develop any evidence of the diaease« A third was negative

by .groes eaamInatlon, yet by subjecting the pooled glands to maaearation

and the dil,uti#n flotation technique, 1 bacillue► was raund in aten-aaiaut+a

search,

The 6 pi,gs infected ~~owed an average l hof life of 318 daya ;

4.44 grams np1:oft average ; 1..8+ 2'at average ; d.W infeat!on. The aege••

the animals showed 1„1 S"m spleen atrera;ge ; 2,6} fat and no lesion .
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Series II~ # btarted Z=e S,f 1934a

In this series, 50 guinea pigs were sf~~ied,, being (.i.vided

Into Aroups of teri. All animals received 1/10 as, of #1 P .?.D tubor»

oulin before inoculntion . All were negative. The purpose of this

expartment was to see If is": ere was may difference in the effeet wbioh

could be traa+ed to the time when the cvrtitaal therapy was administered,

and to further study the . . .eated protective action against infection .

The guinea pigs were grouped as followsa

10 normal pigs as control s
20 pigs inoculated but untreated
10 p1g® glven, 10 daya of 1/150 ca . IsohatiO before inoculation
10 ptea given 10 days of 1/150 oe * of ~ahatiO before and after

f~oeulat ioS
10 Otgs &iv+an 10 days of 1 /150 Ga. Bodh,attO after inocu.latium.

Thie sZVoriment was not designed to be a longevity test, but Was

to be terminated at the close of three month~* Unt'ortunatel ;,, the groups

were badly riddled b ,A-, an unprecedented heat spell which sava us aoveral

days of extreme heat dur tng the short spaae of the exporiments Yortuna#ely,,

however, the first casualties occurred 34 Itaye after inoculation, so that

the i,n2'action was well under way. Although the weight curves and group como»

pari :sctne are not satisfactory on this acc~ount the apparent protection of

8 pigs out of 30 ~oma lig,n#,t$eant.

All lnoeulated oontrml anival s, were Infacte 1: * Their total In-

fect ion was rated a 21# . `rha` animals that bad 10 days of hoazone

*Part of the Reahatin for this work was furni sho fs by Park~# Davis ~
Company .
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SEFiIES III. 50 anima ls . Therapyr 1/150 cc . Parke-Davis FA chat in

tL 4J ~ r0 ~ ~C

~ ~ ov ~ 0L
81 ~ ~ ~ •

d v

Q
%

10 Weight control 640 0 0 .85 564 0

10 Inoculated control 690 10 10 1 .06 578 21

10 Hormones 10 days before inoculaticn 956 10 8 .92 626 13

10 Horrr onea 10 days before and after inoculation 703 10 6 .88 566 12

10 Hormones 10 days after inoculation 579 10 8 .79 539 15

lo Maximum psssible group 1ife, 980 days .
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therapy before and 10 days after iaoculatl,on showed but 124. The

group receiving 10 days therapy before inoculation shawed only 134,

and the group receiving therapy for 10 days after inoculation had 15+.

This st~owed practically the same effect regardless of the time of

administering the Rormcme ,

The spleen weight for the ~oZM1 aai s averaged *85 gMs . The

These results are I14t8tret#'ri3i~ in ttonnbdtion with i3'T~sinbl1eb;s

experits ,► Ste#.ab~~~~~~ md*reE Irmns rats waaoaptible to bc ►vf,n.e,

tuberou2a#is by e.drenaleatany and also increased their susceptibility

to ;atuberaulosie . The aaeumifat" literature an the *elue of

the skpr~~nals in infectivus d iseaears Is beyond the scope of this

rppnrt . We are vontSnuinp, our studies and Yu)ps to mke a report on a

larger gacou;? of aninaT: s in the near future.

We have re Le a nother observation which v*y be of considerabl e

importance but which we desire only to mention at this t i~ , b ecause

It has a bearing upon the phenomenon of In.+runi$y. In treating

ast . .tic children with potent aartical extract, w e I►ave seen 7 children

who showed positive reaction to No. 1 P.?.D: txberculls at the beginning

of tr~ntm+ent beome negative to a stronger tuberculin No. P. s V.P.D . after

a poriod: of treatmant of from s ix vrcatha to one W ar.
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SMOLARY

S arizftg the above groups and c : . . rin; then With norma i.s ,

The two utnin+dvulated groups showed no infection, while 23 of

23 controls were intected, an well as 15 out Of 15 enimals is the

other Voups of the first seriee * but 12 of the 43 harMone trea~edo

inoculated enimale did not dsve3cp tuit ercule us d isease when iaoaul.ated

with virulent bae tlli .

It is possible that a more carenil study of dosage and ad-

a►inietration might itmder protection to n grea tear percenLage Of 6a3 Mal& M

F. N. C"\7Vt . goiN '. -Trl and
V . E. Po~tewr

. m the Resaarch Detartment
PQtteng~r Satea tc►rim
Wnravlat California
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W. W . # and Ptit;[nert 3 .8*t : "ftudiee an A renal Corte$ 11 t
An AqrseQate "t :rect of Adrerol Cortex which
Ms intains the I*Jf e of bjl~~*rsllg A dreruleatomlsod
C*te p " An. Jo of ~.ah~rs . t Vol, 96 „ Juz,R 1933*

(2) Pottengor. Jr 1. # t "T`ae Desorastra#iou of lArs Taberele .9ac i1l#; in
3pjtt=",~ The AA*r . Sevo of Taberoulosis,F
Vol* AnY.# X0 . 40 NOv~ I'M.

13) Pt~turge!°s, J. JU&I Iaportaxtae of the Time of Search In - min-
ing s~~~ Prepaaatioas for rare Taboirol+t
saoflli"" J. of iab s euu: C1i.n, M"leaine„
Vol, X' TI, N6!0 10, P . 980 , Jxxlx 1931 0

(A) SteinUcii, U. AP ;, s Fr4a . Soo . Lxper* Bie1 ~ " and Madia~ue,, Z7s
142# 1929 *
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