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Chapter I
TNTRODUDCTION

aeh valuable Informetlon has slready been aceumulated
on the profound physliologlcal agtion of the adrenccortlcoe
ibrophic hormone and of cortlsone-like drugs and with the
Increasing use of thess compounds in theraypy it 1s desirable
B0 eontimae to add to our knowledge on this lmportant sube
sjoet ln order GO0 meke dlagnosds and control of treatment
of atill greater value to the c¢liniclien ond ultimertely to
the patient, ot present the chief mesns of assessing the
functlonal state of & patlent's advensl glonds ls to estim-
sate the level of excretlion of 1l7-ketosterolds ~nd cortie
;colds in urine, Farthsr informetlion ean bag obtuined by
roepeating these tests during a course of adrenal stimula-
ttlon with adrenccorticotrophle hormone ag 1ls dong in the
Thorn test (fhorn, Forsham, Prunty and Hllls, 1948; Renold,
Forsbam, “alsterrens and Thorn, 1951), end asuch btests heve
proved a distingt advanee since 1t has been found thet in
a ocgrtaln proportion of casgs sul oring from adrenocortical
dysfunction, the excretion of the a2bove mentioned sterolds
may fall within the range of accepted normal values, yeb
Athe patilenta falil to show a reaponse to axogenous .CPII
(Nabarro, 1954),

ore recently attentlon hos been dlrected (0 chenges

in/
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in blood cortloosterold levels, but these can stlll be re-
igarded as at the lnvestigatlonal stege end the finding may
bg gompllicated by renal or hepatic disesge (Bonglovannl and
Gherleln, 1955 a), or by diurnal varlatlon (Reddy, ibu
Haydar, [aldlaw, tencld and Thorn, 1956),

For the eatimstion of 17-ketosterolds the slummermen
reaction (19656) hes for long been recognised as the basls of
all relioble methods, but for theestimation of urinary corte
tlcoids many different mathods have heen employed utilisling
difforant principlee, One sgpedt of the work which hes rg-
:pelived scant attention is the gompsrison of the chemical
and bilologicnl methods of assay, in particular in relation
to the conjugsted fractlion of the cortleosterolds of the
urine,

It is theraefors proposed in thils investigetlon to study
the degres of correlation between the results found by one
partigulsr chemiocal methed for the determinetlon of urinavy
gortlcolds, end the assay of the same materlal by & biologloe
sal method in ordar to obtain a fuller undefstanding of the
slgnificance of the conjugated material

The urinea exemined heve besn obtained from normal sube
sjeosts and from patients suffering from Simmondst disease,
Cushing's syndrome and from cases of pemphlgus and nephrosils

nndergoing courses of treatment with cortlsone and ACTH,

Digcuasion of MGﬁhodsﬁ/
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Digousslion of dethods,

The =ain edvansogs of the blolegical methods of apaony
in oehdes Fleld dfce In tho fzet vhet covsolin epecific physloe.
sdegionl veaporaas cux ba aﬁpar&ﬂé&g g udied, MEaamnlan of
she g vaoh of sotive adrenecorvionl sterolds sea Lhe anabolle
potion s meesupsd by geowth ard inererae &n body welghi
{Urodimsn, léél), alaenivolyie bolencs vl paenobrophle netion
ag agpgsacd DY cabiodn perml funesion Lestes ond belence
studios (Hortmon ond Spoor, 1840}, gluconeogonssls ond Caprioe
thydeste eonbpel by gluoons Solsrenad Hents ond She GeoBITitie
sdehion of glycogen in thae ldver {(HGedlgton ond Bilvet.g, 1938),
Blologiend Goste of 0 norg penerel dleeaotar sueh so gold
purvivel toobts {(Dopfuwn, Shiploay, Sohiller and Fovrulth, 1940)
ard coperaliy For worl (EIngle, 0407, hove boen used, snd asgain
the deoroasse in olronleting ecsinophilos hog bhean woed eg an
indax of gorblecid sobiviiy {(Hpelve end ever, 1849 5 Roogne
thaprgh, Cornlleld, Bolen ond wndewson, LBG4)Y,

Ong  Ampovsant empideraiion with mwmgord o the bHlologe
:daal sests s that bhe stouebure of the oompound nead not
msoassarily be mmaﬁﬂ_mm& thet eosays oon boe nede on rolotives
ply ceade extesctg end amorphous webterleld, buit such pasnye
guffar from vthe dlagadvanioago that roelosively inpger saounte

pf watoprinl srg vogulived and sopgovar Thoy involve tho
invas tipotor/
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invegtlgator in conslderably more work, end usually the end
results arve gtatistlcally less significant than 8 corrasge
iponding chewmleal method,

ror the ahemlcal methods on the other hand a hknowledge
of the structure of the compound is a necgessary prelimlnary,
ginee thesc tests depend wholly upon the differentlal par-
ttitloning betwaen golvents followed by the application of
known chemleal reactlons for certain groups and linkages in
the sterold molecule, bult in the geﬁeral sterold fleld a
surprising mumber of what could be termed speeciflo reactions
have been elaboratad for both qualltative and aquantitative
worKk,

Results of prime Importance in the gualitative asnd semle-
rquantitative sanse heve bgen obtalned by mo theds amploying
paper partitlon chromatography (Zefferoni, Burton and Keubtman,
19503 Bush, 10523) and sn entlrely new aspect of adrenocortloe
tal sterold chemlstyy leading to the lsolation and ldentifi-
100 tlon of aldosterone (Simpson, Talt, Wettsteln, Neher,
von Buw & Relchateln, 1953), was 1in large measure dopendent
upon the uge of this technique,

the £first method euployed for the chemical determinatlon
of urinary corticosterolds was that of Fleser, Fields and
Licberman (1944), who used periodic acld and lead tetrae

ichlorlide as oxldising agents to oxlidise the side chein of
the/
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the molecule and leave a 1-ketosberold residue, ‘he method
haed the 1imitation that 1t involved working by differance
aince 17=katoateroids bad to be debterwlned hefore and after
oxidation, and sinee only the frse frectlon was belng detore
smined in urine extracts, this difference was relativaely
gmall, The sawme princeiple hsas been reintroduced by Drooks
and Norymbereki (1952) vho used sgodium bilasmuthete, a more
powariul oxidising agent, to daetsraine what are now t@rﬁéd
"l7-katogenic steroida”,  The method of Palbot, Saltzman,
dixam and .olfe (1945), depended upon the abllity of the
A~ket0l side chain of the isolated ateroid to reduce
alkaline copprer reagent in o manner analopgous Lo the sugare,
This latber mathod on which was besed wmany of the valuable
early ohservations hes been largely superssded, ‘he me thod
of Hsard, wobel and vVenning (1946) which used the seme
principle, the reduction of phosphowmclybdate, served more as
a soveenlng test and is now in the same category,
Lovenstein, Corsoran and Page (1946) introduced a 16 t1hod
based upon the ebility of periedic acid to yield formeldehyde
from the Cop=ketol or glycolene side g¢haln, 'The formalde-
shyde wag iaoleted by distillation and estimatad by a specific
reaction with chromotroplc asld, a wreaction discovered by
Bagrlove (1937) snd adapted for the quantitative estimation

of/
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of formaldshyde by 'mcFedyen (1945), rthese three methods
in thelr original form estimeted only free corticoids,

Again the maihod of eddy, Jenking and Thorn (1952)
based on ths Porter snd Sllber veaction (1L950) whileh used
chenylhydrazine in sulphuric scld as the chromogenic agent
has been Antroduced for the astimation of corhicosterolds
which have a 17-hydroxyl group, asnd in virtue of the fact
that buwenol is used as the solvent, 1t has the advantage
that 1t is ecapable of extracting glucuronle acid stercid
alycosides end sa & consanuance is gavablo of gstimeting the
total cortlcogberoidas without a preliminsry ensyanlc hydrolye
saly, The degree of pilguentation of the extracts limlts
the velue of the method, particulsrly ln the estimation of
free eortlcolids, bubt efforts heve been made to reduce This
hy ralging the pH at which sxtraction takes place and by
pesalng the extract thvough o magnaslam ailicate column
prior to colour development (Glen and Nelson, 1953),

It wna early regognised that the severe agid hydrolysis
necassary for the libsratlion of urinary steroilds from their
conjugates could reasult Iin profound changes such as dehydra-
sbion, stereoigomeric tramgformatlons and chlorine substitue-
stilong, In the cease of 17«ketostorolds (Bitman and Cohen, 1951),

and/
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and 1t was shown that bolling with dilute aineral scid

gould result in almosl cowmplete logs in the case of cevtain
gortlcosterolds (Heard, sSobel snd Verming, 19483 [fompasthib,
1953) and unsil recoently newply 211 the inferwmatlon available
was on that fracticon which was frec in urlne, Yt has been
ahown however (‘fompsatit, 19533 1955) that degsoxycortlcostgpe
sone and cersain sdronocortlenl storoid metabolites, Includ-
:ing those which heave a 21, 2¢, 17-triol side chain, ave

acid stable undsr prescribed condltions and this property

haes been sugpested =8 a wmeans to thelr egtimation,

Gngymic hydrolysis for the relesuse of conjugated steroid
was first uwsed to libdrate ogstrogen from urine (Cohan and
darrisn, 1936) and rat llver preparatlion of crud@'ﬁurlucur-
ronidese heve been used for the hydrolysls of Cqg and Cn,
steroid glucuronidses (Talbot, Ryan and Wwolfe, 1943),

B3y far the greater part of the conjugated material was
shown Cohen (1951) and Cox and Marpyian (1951) 0 ba comw
sbined with glucuronic acld, although Horymberski hag contends
sed that up to WRLL of the total 1l7e-ketogenic steroids asn
gatimated by his method may exlat as sulphaie, secording
to Yarrlen ond Paterson (1951) thewve appesrs to be ln urine
at pH 1,0, mﬁ acid stable and aoid lehile fraction and there

hag/
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has been conaldeprable controveray regurding the beat wethod
of extraction, Thege apparent fluetuatlons in yisld with
reapact o pH snd time of extractlion are no doubt related to
gome of the observetions lizted above in comeetion with agid
gtability and necessisate a atrict seb of conditlons duving
gxbyragtlion 1P comparable and reproduclible resnlbs are Lo be
obtained,

he sghame ragommandad by Baylisa (1952) involves the
incubation of the uring for 48 houre wlth.@-glueuronidane
at pl 4,5 in order to lliberate the glucuronic acid gonjuge
iabag which are then extrached with chiloroform, ihe soame
apecimen 1s then reegxtracted without delay aftor the urine
hag been Laken to pH 1,0, to ba followed by a third exGracidon
24 hours later and probauly glves @ mora eowplete yisld of
gorticuld ~witerial than any obher mebthod gon far deviasod,
Uaingignglucumamidaa@ engyme, Cohen {(1951) wes able Lo obtain
an elipghtacn~fold incresse and In certain cases up to a fifty-
fold increnss in yield of cortlcolds Irom uring as comprred
with extraction at pil 1,0, snd this author also found that
bolling the urine before Incubstlion with the enzyme often
resulted In higher yields and suggested that the uring cone
shoined elther & plucuronlidase inhibltor or & sterold

daasroylng/
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degtroying agent or both,

nglueuruniﬂmaa inhibltore bhave becn studied by Levvy
(19563) who showed sacchwrle said to be o powerful inhlbltor,
but later found bthe sagchera - 1:4 lecgtone to be the most
sebive of the substances he studled, There ls little
1ikelihood of sacckhorice ecid acoumamlaeting in vhe urine
urder ordinnry conditiong since it lg normelly metabolised,

seeoeuge of previoug gsebtilsfsctory experiencs 1t wes dow
tclded to enpley the mebhod of Corcoran and Pope (1948) in
this Investigoetion and te eongider meinly bthe freactlon which
ogonrred free in the urline and was directly extractable with
chloroform and that pert of the corticold m-terlal which
conld be subseguently libsreted byﬁgngluamroniﬂase and forther

gxtrected with the same solvent,
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Chapter 1T

CHEMICAL ABRSAY O UITINARY CORWICOIDS,

PREPARATTION AND SUAMDARDISATTION O ﬂ «CLUOCURONIDASE
- l pRm

RN 451 IR
T L Y

: *
Prgpapvation of kngyme, Solutions of ox spleen ﬁ“

glueuronidage wero propared according to the method of
Mills (1948) and vaken sg far ag sStage C, This produet
waa conaldered sufficlently pure for the purpose of
hydrolysing the urlinary glueuronic acld conjugzates, It
waa found that prepsrations of acetone drised rnd do=
(fatted ox splaen could be ssored wlthout significant
loss of sculvity and further that the preparatlon Ohe
sbained after addition of ammmnium sulphate could be alr
driaed on ﬁilher papar and stored, to he dlalysed at cone
svanlence, bul the most sablafachory covrge was Lo {reem
dry the final dialysed solution snd store in a refrigere
sasor untll requiraed, @hia allowed a sbtock of enzyma
wmatevial 0 be maintained, at different stages of prope
saration, which could be guickly processed for use,

‘‘he aetiviﬁy of eoceh properabion viag delermined,
pelor to use, by the method of talaley, Flshman and
Hapgzing (1946) using phenolphthalein monoglucuronide as
the /

% Mhe enzyme will hereafteor be referved to simply
ag glucuronidase,
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the ehromogenic subastrate,

(b) angar&tiqn of Phenolphthalein Honoglucuronide,
(tralalay et al, 1946)

Ihe zodium salt of phenolphthelein phosphete was
gynthesised from phenolphthaleln and phosphorus oxy-
sehloride, the letter balng prepared by the careful
dlstillation of phosphorus pentoxide and phosphorus
pantachloride, The whlte crystals, which were rew=
sorystalliised from methanol-formemide (80/20, v/v) were
usaed 1In the blologleal synthesls of phenolphthalein
monoplucuronide, (Talalay, 1945),

Four rabbits were glven daily intraperitonsal in=
tJootions of 0,5 gm, of godium phenolphithalein phosphate
untll 24 gm, of the sslt had bean wsed, and the pooled
urines were collected under tolusne, and treated daily
with 30% sodium chloride and colloldal ircn to yvield a
clear solution free from auspénded phosphoates and faegal
material, Frea phenolphthalein was removed Dy eXtrece
t5lon with ether and the glucuronide partitioned into
athyl acetata, After decolourisation with charcoal and
filtration, the phenolphthaleln glucuronide was isolated
aa the cinchonidine salt and rocrystallised from dloxane,

Pure gluocuronide was regenerated from o welghed amount

of /
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of the salt by the addition of hydrochloric scid and
axtrsction with ethyl acetate, The solvent wos
gvapor:ited under reduced pressurg aild the regidue
digsolved in the caleulated smount of dilute sodinm
hydroxide to-gilve a 0,01 ¥ solution,

Agsay of activity of Glucuronldese Praparation,

The unit of glucuronidage aectivity is defined as
such an amount of enzyme as will liberate 1) Jig, of
phenolphthalein in 1 hour at 38°C,, from phonole
sphthaleoin glucuronida at pH 65,0 under standard cone
sditions, Preparations of tha order of 200,000 uniis
warae obbalned frowm each ox gpleen and in the later psvh
of the work thie was found %0 be approximeiely the amount
of enzymwe which waas pesqulred to treat o 24 hour collecw.
stion of urine,

A graph for the gsbtlmetion of this enzyme actbivity
weg preparad by dissolving phenolphthalein in 80 per cent
athanol to glve a gtogk solutlion of 1 mg, per wl, and
dilucions were made in 0,4 i, glyelne bhuffer of pH 10,45
to eover Lhe range O - 200 fig. phenolphithalelin per final
10 ml, of solusion, The regultant pink colour was resd
on a fpekier abasorptlometer guploying a green Wratien
filtsr 605, and & callbration curve prepered, rFig, 1,

it /



TARLE X

Bxample of the assssay of &n 0x Spleen Glucuronidese
Proparatslion,

He .,
e terlal Speklker Phanole
' Readling phthalein

TEST
e

Bnzyma Preparatlon 0,05ml, )Finally
Phenolphthalelin Glucuronide )5,0ml,
Substeata ,5ml, YGlyeline| 1,0% 165
Acetate DBuffer pit 5,0 4,0ml, )Buffer
Watar 0,45m), )pH
1 ¥r, at 37°C, 110,45

Byl BLANK

Enzyme Preparatlon 0,05ml, )

Acetate PBuffer pH 5,0 4.0m1,)

water 0,95ml, ) =do= 0,081 K
1 My, at 37°C, )

SUBSTRATE BLANK

Phenolphthalein Gluawronide )
Subatrate O,.5ml, )

pcetate Buffer pH 5,0 40ml, ) =do= 0,076 11
ater 0.8ml, )
1 He., at 37°C, )

Nett bEnzyme Activity 151

volume of enzyme proparatlion from two ox spleens=l30 ml,

S, Total enzyme ectivity = +81 % 130
’ N ‘ ',Y 0.:5.3!

= 393,000 Fislman unlts per 150ml,
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& typloel assay whleh indicetes the quantltiaes of
reagaents used is shown in Pable I,

2e CHEMICAL ESTEUAPION OF FORVAIDEGYDOGENIC STEROTDS

Unlika the estimestion ol 17«kebosteroids where the
Zlmmerman rgactlon (1935) was early sdopted as the sccepbed
methed of estimatlon and an agreed technigue (4,8,C. committee
on Clinleal #indoecrinology, 1951) hes been recommended, no
single method has yet established i1tself sas the most satise
ifactory and convenlont method for the ¢stimetion of urinary
gorticoids and at Intervals over the past few yeers new
techniques based on differvent princlples have been reportad,
It hes been dlfflicult therefors to compare resulbs of differe
tont groups of Investlgators since so often they sre estimote
ting dlfforvent combinations of compounds,

Ag already astated 1t was declded at the outset of these
experimentas to use the method of Corcoran and Page (1948),
whicli estlmntes the so-ealled "forwmeldehydogenic steroid sub-
tatonces” and a detailled desoription of the method 1s append-
ted, Particular attention was paid Lo the paper of
Meetadyan (1946) where important inforustion regsrding acld
concentrations snd other experimental detells wore first roe
saorded,

ine perlodic acld oxidatlon wethod hes been the subjeot

of/
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'"“1toro-difltlllntion Apparatua for Distillation of
Formaldehyde,



M

of eertalin crlticism (Hellender, DI Hauro and Pearson,
1961) in comnectilon with the épparent abilitcy of certaln
urines whioh had been taken to pH 1,0 to fix formsldebhyde
and as o consequence glve low apparent ylelda when cortw
sdcolds are esatimated by thils method, Paterson and
sarrian (1953) were able to ghow leas Intaerference in
alkali washed chloroform extracta from urines than in une
swaghed extracts, bub that this trveabtment did not wholly
¢liminate the inhibitlon end low récoveries could stlll be
axpectad, wileson (1855) using thls wethed, but employlng
laothermal Alffusion in Conway unlts as o mesnz of trenge
sforence of the formaldehyde, clalmed to eliminste the
diffioulty by extracting the perlodic acld oxldised sample
with ether bhefore dlffusion, No suoh precsutlon hasg been
employed in thils work,

Batimetlon of Uelnary Cowtlcoids,

Principles Tha Corbilcosterolds are extracted fyom urine
wilth chloroform end the extract ls oxidlsed
directly by perlodic acid without any prow
:1imdnery benwene/water partitioning, The
fTormaldehyde formed from the oxidation of the
dekatol or glycolene groups atsttached at the
Cwl¥ atom, lg dlstilled and eatlmeted by the
golour produced wilith chrowmobtropic acld ra-
tagant,

Special Apporatue: Hicro dlstilletion apperatus congilste
sdng of 256 ml, round bHottomed flasks, still
head, condenser and delivery tube (all B 14
cones and tapers), See Flg, 2,

Reagents/
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Chloroform (chemleally pure and redlatilled
before use,)
ol M=Sodiun hvdraxide.

badium sulphate (anhydrous),

Acablc aecid (Anelar),

0,05 M~Pariodic acld resgenta, Prapared by

dlosolving 1,15 g, KI0g4 In 60 ml,
Nmnmﬁga and dlluting % 100 ml,

(6) 8% atannous chlorida,

Pvepnred dally by dlesolving 1.5 g,
Sn0la,2Ha0 In 25 ml, cold distllled water
to which a few drops of cone, HCl were
added, The reagent was centrlfuged and
the suparnatent liquid stored in a glasgs
gtoppered .tube,

(7) 0.2% Chromotrople acid in 15 H=lp504,
Prepared by dissolving 0,2 gm, 1.8
dihydroxynaphthalene aulphonie aeld
(Hopkin snd willlsms - gpeclally purified)
in 4 ml, dlstilled water and malking up to
100 ml, with 15 HM=Ho304 . Purification
by traatm@nt with NaosOy and repeated
acebone preclpitation 18 necessary 1f a
pure produdt is not avallable,

(8) 9 M-Hp304.

Reagents s

P Waan W A~~~
RIS
Bt it Wl e ™

Praparatlion of Calibration Curve,
Ga libration ocurves were prepared using each of the follow
sing standard substances,

(1) Redistllled formaldehyde, gstendardised sccording to an
an adaptatlon of the method of Blank and Zinkone
theiner, 1899,

(11) Resublimed hexsmebhylene tetramline, which was hydrolyse
sed for 4 hours with NelloB0g4 in a Thunberg tube,
(1 wge CollieNa § 1.285 mg. M, CHO )

(ii3)Hydrocortisone {(free alcohol),
The acetate camolt be waed without preliminary
hydrolysils as formaldehyde 1s not formed durilng
oxlidatlion,

y A formaldehyde gsolubtlon was therefore preparad from (1)
and
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and (11) and diluted to give a8 ranga 0 « 10 Mg. H.CHO per

3 oml, solmtion, Theae aliquots were taken into test tuben
graduatad at 10 ml, end § wml. chromotrople acld reagent

were added o each, The contents were milxed, stoposred
with gless tears snd placed in & bolling water bath for oxe
sactly 30 mlnutes, The tubes wayre coolsd, made up to 10 ml,
with 9 H=Hp304 and cead on & Spekker abasorptometer using a
wratten filter No, 606 end the results plotted, Methods

(1) and (11) gave ldentical vesulis,

it was confirmed that when uwsling hexamethylene tetramine,
simultancous hydrolysls snd colour development over a period
of 30 winutes, gave only asbout 46% of the theoretical yield
of formaldehyde, and that a prelimlnsry acld hydrolysls was
necessary in order to obtoin 100 per cent yield,

For meshod (iii) & few milligrems of compound F were
accurataoly welghed on ¢ mlcrobslance end dissolved in
ghloroform, Allquots were dlstrlbuted for tests and controls
in 286 wl, flagks and the chlopoform evaporsted under roduced
presguve abt a tempesrature below 5HOC, 'The contenta of the
fleaks were oxldised with periodle acld end the formaldehyde
distllled ag desoribed In the method set out below and the
distillete diluted to 10 ml, wicth distllled weter, ChHromoe

strople acld reagent wea added to a & ml, aliquot of the
distillate/
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iLPWtmMMia agMotBi
ot 4 (1948)
-Oallbrattan' "Oarraat

Faraal|data]raa Standard
QOogpaldd riflUalr 806

m*OBD

43— 33 57
j*g. OaapauDd £ (fraa akealMl)

Calibration Curve for Interpolation of Formaldehydogenio
steroids,
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dlatlillete and the colour developed and read as indicated
in methods (1) and (ii), 'he results sre shown in Fig, &,

It can ba seen that 80 to 85 per cent of the theoratlce
:al amount of formaldehyde wss recoevered over the greater
part of the range shouwn,

The incomplete reaocvery cauid denote elther, (1) that
the standard substance was not 100 per cent pure, or (2) that
oxldation was incomplete over the payicd of 36 min, allove
sart oy (3) that the dlstillation feiled to allow all the
formaldehyde to panass over, or (4) thalt there was incomplete
abgsorpitlon of the formaldehyde in the water in the recelving
tube,

The 85 per ceunt roecovery 1ls probably a combination of
gomo oy all of these factors although Doughaday, Juffe and
wlllionma, (1948) showad progressive increase in formaldew
thyde yield up to 165 min, oxidation, ‘ihey ehose 30 min,
as the wost convenient time snd found B6 per cent recovery
compared with the value obtelnad after 165 min,

It follows, taklng Into consilderation the verious
fraotions gmployed during the differvent stages of the method
for estimating free gorticoid in uring, that each mllligranm
hydrogorticostorone per 24 hour collection shounld yleld

2.94 g, H=-CHO In the final & wl, distillate employed,

Method/
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Mathods s timatlion of IFree Corticosteroids in Urine,

A& Tresh 24 hour collection of urine wag requlred and
for estimating free corticolds an 8 hour sample usually
guf ficed, If extraction was belng wmade at pH 1,0 tho
urine was first brought Lo that pH with 10% Hos0a4 using a
pH meter with glass electrods,

LRLregtions: vhe urine wag placed in a sepnrating funnel
T @Xeradted with 4 x 100 wl, chloroform, 8pillage was
avolded and 15 wmin, was al?owod betwaen extrscgtions, the
contents of the funuel belng shaken several times duriag
that inberval, ‘he ahlovoform exbracts wers collected
In one flagk and thoroughly mixed,

Separotlion, deshing

anﬁ"mvaporatlona “he ehlorofora extrach wag cantrifuged
FHdTthe urine emlslion broken and the urine disosrded,
About 4 gm, sodium sulphabte were sdded andd she chloroform
shqken Lo dehydrate, The extract was chilled in lece and
filtered through glass weol into a clean separatbing funnel,
It was washed twige wlth 40 ml, 0,1 NelNaQl and twice wlith
watar, The agqueous exhracts were ghoken with 40 =ml,

CHCly and 30 ml, of this was wdded to 300 ml, of the final
chloroforn G&Lrach g0 bhet £inally the edquilvalent of 6
hour urine coll@ction waas obtained,
thils gxtrsgt was egvaporated in a 500 ml, Yuickiit flask

and the chloroform removed by vacuum distlillation in =
thermostatically contreoilad water bath st a teuperature bee
tlow 50°C,

Blanks 4 ehloroform blaenk wes run through occasionally
TWalng waber at the appropriate pil, It wag found that the °
blank obtalned, even from distllled chloroform often gave

g slightly higher reading than the test "unoxldised" agample
but thls wag not so 1f the ¢hloroform was shaken up with
water and washed with alkall sand waeter as for 8 uring @Xe
sbrach,

Po bhe rasidue In the test flosk 10 ml, ehlorofornm were
added and the fleask shaken to dissolve the material and 5 ml,
were pipettied in smell 25 ml, Julekfit flasks, marvked YOX
and the remainder, together wilih two 1 ml, lota of chlorefom
used bto rinse the lerge flesk, were pl\e@d in bthe second
flask mavked Y, The "blenk' samplss were similarly treated
and the ohloroform onge more avaporated at raduced pressure,

oxldatlon/
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Oxldatlons Reagenta (5) and (8) were prepared and 0,5 ml,
glaelal acetle sold was added to all four flusks and rotate
sed to wet bthe walls, after whilch 8,5 ml, water were added
0 each,

To TOX and BOX waere sddad 0,5 ml, perlodic acid ree
ragent, the flasks stoppered and the oxidetion allowed to
continue at roowm tamperature for 30 mimtes with oceasione
sal shalking, £% the end of this psriod, 0.5 ml, stannous
ehloride reugant was added to esgh flask with.viyoroaq
mixing,

To T avd BU, 0,5 ml, stannous chlorlde was first added,
to be followed by 0,5 ml, of perlodic acild,

Dlatillatlon: Walng the wmicro-distlllation shown Flg, 2,
The oontents of the flosks were carefully dlstillled, The
recglving tubes, graduated 8t 10 ml,, contoined 1 wml, dise
stilled weter and disiillatlon was conbtimvued until s total
of 9.5 ml, had been collueted, "he tip of the delivery
tube having been withdrawn and rinsed before the completion
of the Adistlllation, ook tube was mede up Lo 10 ml, with
distilled water and the contents mixed, .

pavelopment of Colour: Inso & dry tube duly labelled and
graquacea a6 10 mil, was transferred 9 ml, dilstillate and 5dl,

ehvmmahwapic aeld r@a&@n? addad, The tubes were gtopperad
with glags tears and placed in bnllinp wataey bath for 30
minnbas. ~fher conling, the eantamts wore diluted to 10 ml,

wlth 9 M=HoS04, and read in the Spekker absorptlometer and
LntarpoLﬁt@d on hydrogortiisone graph,

caleulatlion: (4DX - 7U) « (BOX -~ BU) gave fig.
hydrocoriig-na in gsswmple analysed,

Jge x 30 % 2 x 400 x 24 hour urine vol,
900 YOI, O Thrtral sample

= Jig. per 24 hours,

Se RECOVERY BXPERLMENTS,

(a) Recovery of Hydrogortlsone Added to Neutral Urine,

4 collectlon of fresh pooled male urine was made and

five/
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five 500 ml, alljuots werae taken, the flrst sample was
unaed sa o gontrol In whilch to determine the Initial level
and the redquigite amount of chloroform solution of bhydroe
scortlesons was edded to the other four to glve addlitlions ag
indlcated In Yable IX. The free cortlcoid content of the
gamples wag deternlned by the method previously described
and Spekker readlings interpolated on graph (1ii), Flg, 3,
and recoveries calculeted,

TABLE IX

Regovery of Hydrocortisone aAdded to Uwring,

Added Nott %
Sanple Hydrocort isons Found Recovory Recovery

}Ig. Flgl }Ig.

L, N1 164 - -

2, 126 261 9% 80

S, 280 524 160 67

4o 500 555 391 81

5, 1000 989 825 86

1t osn be geen that the regovery averaged 78%, that is only

7845 of the regovery obtalned by dlract oxidatlon of

hydrogortlsons/
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hydrocortisone, Thls could be expleined es belng due %o
ingompleta extraction by the chloroforu, destruction of
hydrocortisone in solution or fixation of formaldehyde by
urine extract ss suggested LY Paterson asnd tarrisn (1953),
It could not be due toe impurlity of hydrocortisone ss this
was the asme material as wes usad for the preparation of
galibrotion ouvve, The loss was further investigoeted by
adding hydrocortilsone to urine before extractlion end to the

dried chlorvoform residue from a8 second exiroact ss indlested,

(13} 500 ml, urine extracted with 4 x 100 ml,
chloroform, SO0 ml, ellquot teken, svaporsted
and divided into "oxldised” end "unoxidleed”
gamples, Distlilled, made up to 10 wl, wlth
water and & wl, taken for colour devalopmenk,

(2) 500 ml, uwpine + W00 Jig, hydrocorilsone 1n
chloroform and trected as (1) above,

(5) 500 ml, wrine extrscted as in (1), but 1000 Hgz.

hydrogortisons added Lo chloroform msidues
and continued 29 in (1),

Results ore shown in 'Pfehls TIX,

It can be seaen that by elimdinsting the extraction
process thet g2 farther 10% recovery was effacted tut that
there 1a still o loss or fixatlon of formaldehyde by the
urine axtract, compsred with that obtainable by direct

oxidationof




PABLE 1LY

Regovery of Rydrocortlsons added to Urine & Urine Extrect,

Caleulated on Final rliquot,
Teat | Initlal Level ["TUERICCPEISCTA T TOTAT 73
pg, ag [ydrocortig= | fFound Recovary
1010, Jig. 1.
1. 15 13 13 -
%
2. 15 130 1038 79
+
Se 13 183 146 89

(1) Initial level = 13 [lg. per final alidguot,
3.0, 13 x 10 8 2 x 400

= 116 [Jg. per 800 ml,
N i e Fge. » X
(2) (116 + 1000)x 300 % % %X 3 w150 1.
O 180 Ylg,per final
, 460 10 ! aliquot,
(5) [(11@ X 300) + 100<>]x ® x5 = 165 [g.per final
400 10 aliquot,



cy 2
(-'3 t) »

of hydrocortisone,

(b) Hffeat of pH npon kxtractlon of Free Corticolda,

Adguote were Ltaken from e 24 hour urine ecollectlon and
the pH of the ssmples were adjusted as indicoted beslow,
Table 1V, The urineg or adgueous washings were extractéd
four times wilth 100 ml, ahlorvoform end eatliunoted socording

to the method already degeribed,

TABLE IV

Bffeat of pd upon Bxtractling of Corbticold Materlal fronm

Urine,
TestH ML o
o . Sample Gorbticoid
/ 24 Hv,
1. Uerine takenlto P 1,0 1,01
2. Fregh urine, pHd 5,06 0,.,H8
& . Urine talken vto pl 10,0 0,46
4, Alkall washings from ph 1,0
rgwmaxtracted with chloroform 0,056
5, Alkald washings (4) acldified to
pH 1,0 and agaln ra-extracgted
with cehloroform, and oxidised
without further washing, 15

Tt gan be seen that the greabtest yleld of cortlcoid materlal

was/
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was obtalned av pH 1,0, wes lower when the fresh urine was
gxtracted without adjustment of pH and was lower atill vwhen
taken to py 10,0,

Further exawples, Table VvV, of the effect of acldificow
stlon upon the yileld of formaldehydogenic materinl are
ghown balow,

TARLE ¥V

Effect of aAcldiflcation upon ¥ield of Cortilcold Matarlal
from Urine,

Neutral Urine Urine btaken to pH 1,0
mg, Corticold/24 Hr, mg, Corticold/24 Hr,
0‘51 0098
0,481 0,53
() o8& 0,70

Lleborman end Dobriner (1948) sittributed the incresse
on acldiflcation to hydrolyals of sulphste conjugetas and
found that glucuronides were not hydrolysed in this manner,
‘e effect of acldification and the time scidlfiled urines
are sllowad te etand before extraction hey been the subjleot
of wmuch dlscusslon, ( Paterson, 1952),

Txbractlon of the a1lkaell wesh liguor with chloroform

yilelded practically no formaldehydogenle waterisal but Lf
the/
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the ssme liguid was then btaken o pH 1,0 snd re-extracted,
and distllled without en alkell wash, this resulted 1ln a
gignificant ylold of formsldehyde, Thia suggestas that
alkali goluble sterold or phenolic material is removed atb
this stage whlch 1s capable of ylelding formaldehyde on
oxldation wilith perlodle acid,

4, DETERVTWPTON OF aaXTMum CoRRTITONS FOR RYDROLYS IS

CF GLUCUROMIC ACID COWITCEATIS INW URINE,

imploying standerdised ox spleen glucﬁromi&ase PrOparae
stion and the formeldehydogenie sterold method already
dascribaed, experlments were conducted Lo find the optimal
gondltlions for the hydrolysis of urinery corticolds conjuge
roted with glucuronic aceid, Infermetion regording dursetion
ef sction, concentrstlon of enzyme snd hydrogen lon concw
sanepatlon was belng sought,

In each instance 50 ml, of poolad male urine was used
ond where necessnry woea buffered with 2 wl, Wesodium acetate
buffer of pH 5,0, 2 ml, chloroform were added to lnhilblt
bacterial actlon and the whole Incubsted at 37°¢, 1In the
dari for the timae speeifled In the diffsrent series of the
tasts,

On comple tion of the hydrolysis the urlne wes gooled

to/
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to roum temperature and extracted twiece with B0 ml, and
once with 26 ml, of chlorvolorm, washed twice with 20 ml,
041l Nesodlum hydroxide and once wilth 20 ml, of water, The
agqueous exbracts were re-~axbtracted with 26 ml, of chloroe
sform whicoh was asdded o Liret extractlions, The mixed
chloroform extract was dehydrated wlth enhydrous godium
gulphate and 100 ml, =liquot was taken to dryness and then
divided into two parits (gee p.18), one of which wes oxldlsed
with periodie meld, the other sevving as a control, according
to the wethod described on p,l4, The final results are
cherted on Flg, 4, It can e seen from Flig. 4(a) that a
48 hour lncubatlion achleves optimal aotlon at pH 5,0, at
whet was later shown to be submaxlmel enzyms coneentration,
and with only 24 hours incubatlon it was found, Flg, 4(b),
that abouit 10,000 ualts of glucuronldase were necessaery ab
pH 5,0 to schleve the greatest effact, The scbivlity over
pH range 3,0 to 9,0 was 2lg0 studled end 1t was shown, Fig,
4(c) that maximum scetivlty of the enzyme was at or nesr pH
5.0,

These findings are ¢agenbially in agreement with those
of Cohen (1951),

Tt ean be concludaed therefore from these experiments

that for optimel hydrolysis of formeldehydogenic sterolds
in/
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in uarine, one should allow 100 unlts of gluouronidase to

4]

act for 48 hoursg at pH 5,0 per ml, of urine,

In pragnancy urine there is 2 most striking difference
in the yileld of chlorvoform soluble materinl before and after
treatment with glucuronidase preparatlon consisting wmainly
of pregnandlol, and the explanation for the need for such
exaessive guantlties of ensyme mentioned above no doubt
lies in the faot that the cortlcosteorold conjugstes 00N
setitute only o small part of the glucuronice acld glycoside
typa of compound found even in normal urine snd that sube
sgtrate compatition theraefore exlists, but the wmein reagon
o doubt liles In the mass law whilch necessitates a gross 6Xe
sceoa of enzyme in crder to foree the reasctlon Lo any degree
of complegtion,

Fighman (1939) has shown that conslderable differences
axist In the Michaells constant for different glucuronldes
and was eble to show that the naturally occuring ocestrlol

gluouronogide was more readily hydrolysed than the borneol op
menthol compounds,
5, RECOVERY OF HYDROCORTISONW ADDED TO URINE LN THE PRESENCE
OF CGLUCURONIDASE PREPARATION,

A further shovt expeviment was performed 0 teslt the

offect of the pressence of glucuronidase, in the quentltles

found neccasary in the previous sectlon, upon the recovery

of /
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of added hydrocortlsone,.

In these tests 60 ml, of urine were buffered to pH 5,0
and 5000 units of glucuronidase was added as indicated, In
the {irst sample to whioch 2 ml, c¢hloroform were added, the
action of glucuronldase upon the urine was used to serve as
a conbtrol, 1I'o the secgond sample was addad 1000 g, hydro-
scortlaone in 2 ml, chloroform and & third somple wes Lreate
saed In & manner similur to the first, Al) three were then
incubated at 37°¢, for 48 hours and 1000 Uz, hydrogortisone
in chloroform was added to the third lmmedistely after ¢xe
straetlon with ehloroform, The results are shown 1in
Tebla YI.

TABLE Vi

Ragovery of Hydrogcoritisone added to Urlines Treated with
glucuronidasg,

Sawple Initial | Added [ Found Recovered % Racovery
No . ﬂ Ha / 50 ml, ).IE:’; . }Jlé:ﬁ - )Rﬁ )
1 - 1"5 90 - 1;‘5 QD - -
2, 1390 10060 2160 770 77
Z 1590 1000 2420 1080 103

There appesrs therefore to be some degree of desitruction

of/
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of hydrocortisone durlng the time of contact with glucuron-
tldage in the urine, (¢.f, Flg. 4(8) and 4(b)), he ine
sltinl concentration of éorticoid in the sbove urlne wasg
high (27,8 mg,/lltre), and much higher‘eonaantrations Oh =
stained thon when tha»fr@@ cortloold recoveries wers helng
studled and no appsrent loss was gvident in the third
speclmen,

6. PROPORDLOT OF FREE TO GLUCURONIC ACID CONJUGADED CORTm

:TCOBTHROTD TH URINE,

Urincs from & wamber of normal subjeetis and frowm a
mlacellansous group of patlents were studlied in order %o
obtaln information which would serve as & guide to tho usee
fulness of thls gscehama of hydrolysis and to the type of
ragult which could be expected later when biological assays
were also belng conducted, In this meriﬁm of tests elght
hour allquots were taken from 24 hour urlne collections,
adjustad to pH 1,0 snd extrsacted, as detalled In descripe
stion of method in earller sectlon, and one hour alliquots
ware taken to pH 5,u, 100 Fishman units of glueuronidase
praparation were added for each milllilitre of urine and the
‘whole incubated at 57°¢, for 48 hours to glve "Free + (Gluce
taronic acld oonjugat@ﬂ"; From Pable VII it can be seen

that the average excretlon of free urlnary corticold meteridl,

as/
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TABIE VIX

BPFFRCT OF GLUCURONIDASE ON YIELD OF PFORMATLDRHYDOGENIC CORTICOIDS,

CASE| AGE | VOLUME| PREFORUED [ COR'PLCOIDS wg,/24 He,
.| yes,| wl./ CREAT TWENR| PRSI UHTNR - HO L LAD TR
' 24 Or.| gm./24 He,| FEe T AVEar [ GTang, [ EFEer ¢854,
It ;Egﬁ.{() Gtage,| TIHEE || Graase, | TFTO0

MORMATL LI

1. | 43| 940 116 0,73 | 9.2 | 12,3 7.5 |10,2
a, 26 QB0 1,61 0.67 | 10,7 | 15,9 -

3. 59 940 0,68 0,62 | 6,3 | 10,2 9,2 |14,.8
4, 457 820 | 0,45 0,85 | 5,5 6.6 5,8 7,0
5, 37 | 1,100 2,08 0,80 | 8,6 | 10.7 8,8 |11,0
6, 61 | 1,080 1,61 0,87 lw.3 | 11,8 9,6 |10,9
7. 51 776 1,08 0,56 | 9,7 | 17,3 10,9 |19,5
8, 45 | 2,120 2,04 1.q9 19,1 | 17,6 19,5 | 17,7
9, 58 | 1,800 1,85 0,60 | 8,8 | 14,7 8.4 |14,0
10, 40 | 1,8%0 1,67 1,12 (15,4 | 13,8 - -

AVERAGE 0.680 |10,4 | 13,8

NORMAT, WOMER

1. 40 | 8% 0,89 0,59 | 8,8 | 14,1 | 8,5 14,4
2, 35 | 1,220 1,12 0,38 | 4,8 [32,3 | = -
3, 53 940 1,58 | 0.7 | 7,7 | 16,4 8,1 |17.2
4, 26 | 640 0,49 0.3L | 9,9 | 31,9 - -
5. 42 | 1,010 0,088 0,38 12,9 | 31,4 - -
G - |1,120 1,32 0,64 |11,7 1 18,3 - -
7. 43 660 0.94 0,52 |i7,8 | 34,2 - -
8, 87 | 1,730 1,04 0,51 | 5,1 | 16,4 6.2 |20,0
9, 32 | 1,580 1,20 I 0,71 (18,2 | 25,8 - -
10, 38 080 1,3% 0,54 | 9.8 | iy, 2 9,5 |17.6

AVERAGES 0.49 [10.5 | 21.8

““—n
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gy extracted by ohloroform at pH 1,0, in the small series
studled s 0,80 mg, and 0,49 mg, per 24 hours for nermal
males and females respectlively, and that the total extracie
iable cowritilceoldd after treatment of the uwrine wilith glucure
sonidage 1s 10,4 wmg, and 10,5 mg., In other words one can
expact on an average & l4-fold inorease in formaldehydogenlc
material after treatment of mele uprine with gluecuronldase
and sbout a 20=-Told incresse In female urine, This means
that although women exerete lower levels of free gortlcold
material, the level of total cortleoid 1s almost identleal
and the weaults lnfer that there 1ls almost equal outpui of
adrenal cortlsosterolds in the two sexes, but that in the
female there ls more complete ntillsatlon, or reductlon to
inert metabollc end-products or conjugation, Tablas VII
and VITT show that by bolling the urine and cooling prior

to the additlion of glucuronidase, a further moderate increase
is usually spparent,

Jotes on Cases Reported on Table VIII,

Qase 1 A patlent who suffepred from Cushing's disease of
vary raplid onget who had subnltied to a gubtobal
adrenalectony and who 8411l showed a high
17=katestereold excretion, Cortlsone resulied
in a marked incresse In total corticolds with
atsendant c¢linleal changas, Prednigolones
coused a distlnet fall In toial corticolds and
also suocceeded in lowgring the l7-ketosterolds to
within normal 1imlts,

Cage 2/
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cx s Te

B TECT U0 SLUIURLIILABe ID

CORTICOILS mg./24 Hr
ASE SOHLITION THEAT Sk i RS URINE BOLLn (1 HE
HO. v ¥rae ATher G'ase. ~fter G'ase.
pl 1.0 G'ase. Free G'ase, Free .
Hc 0 ..Jauu.m.mbmm Amv wmm\u- u»»ﬂqmo .w...W\M_ H-No M.vwo.ﬂ H.A...Q.N
Dizsease {After| (b} Cortis-
sub total ad- 1one 1320 Ce 75 - 51.1 - - -
trenzloctony) {¢) Pred-
snisolond 7 28 1540 0,68 - 5.4 -
Ze J@@ﬁﬁ@dmwm
Arthritis ACTH ij 34 770 C.95 0.17 6ol _1.35.9 - -
e Rheun=atoid
Arthiitis ACTH F 50 746 0488 3.16 50,5 16.0 - -
4, Rheumatoid
Arthritis Cozrtisone F 38 1530 122 1,74 16.5 9.5 - -
5. | OUsteogenesis methyd
Imperfecia androstene=
Oe idicpatuic
Cedems HIL 7 50 3080 0.89 Coedb Tel 15,8 - -
Te Simmonds’® *
Digsesase Unireated T 49 500 Gadl 0,19 2.9 15.4 - -
e Simmonds?
Lisease Thyroid il 50 g50 0,82 0.34 7.1 20.9 - -
9 Simmonds? (a) Unireat-
Cisease 1ed 1480 Ue75 NIL 10,0 1C.2
(b} Cortis=—
sone 930 el 1,70 6,5 3.8 645 3.5
{e¢) Cortis=-
s one P mw WW%O Oom.ﬂ Nlom mo.w mvom Nmom mo.ﬂ
10. | Femphigus {2} NIL ‘ 1507 Le25 0.72 5l Ted - -
(v} Cortis= ‘
sone 233G w.ww 1.36 28.1 2C.7 31.56 23.2
(¢) ACTH P 52 510% Ue bl 6.4 19,2 3.0 24.9 3.9
11, Pemphigus Cortisone i .
& ACTH g Y 2400 1a 40 el 7645 1543 - -
12, Uncomplic=
tated Preg- 6 {
snency HIL months 1060 e 87 0.93 5e5 Sel - -
13, ¥ HIL f
. nonths HW.O\G M-omm HQW.N u.b.oﬂ mlb.. - -
14, ”. HilL <)
months 1765 2403 0495 20.56 21.7 - -
* . - .
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Rheumatold arthritle pastient who falled to raspond
o AQTH,

In contraat te above patlent, this case showed a
narked response to ACTH whilch was evident in both
free and conjugated fractiona,

Long starndlng case of rheumatiold asrthritls who had
racelved cortlsone, with slternate boogting doses
of ACTH, over a perlod of sevarnl years,

Young child wibt: osteogencels imporfecta racelving
mathyl androgtenedlol as a low androgenlc anabollc
steroid for her bone gondition,

Patisnt with ldiopathic oedoma who showed normal
corticold exerotion levels,

A casg of unsreated Simmondg ' dilssese in which
shaere existed a urinary infectlion, Part of the
free corticold way be acoountaed for by the actlon
of bascterlial glucuronldase acting upon conjugated
material,

An exanple of Simmonds ' dilscase In the male, The
patient at this polint was raceiving only & small
dose of thyrold and showed subnormal levels of
urinary corticold, e haa subsequently been
meincalned In exesllent health on 12,6 -~ 25 mg,
cortisong per day,

o free corticold could be demonstrsied in this
patient's urine alshough a norwel level was found
after streating the urine with glucuronidase, This
e been raporited previously in cases of Ylwmmonds?
@lsease (gsee 8lso Cages 9 and 10 in Pable XIT),
he patlent showed & normal vesponse Lo cortisona
on two later cceaslons,

Hesistant and unstable case of pemphlgus who hag
been the subject of a aeparate raport (Neill, 1955),
During tue third asgsay, the patient had an active
Infeotlon of the urinsry tract and the very high
free fraction was undoubtedly due to hydrolysls of
conjuzuved material by bacterial enzymes, The
t?}?d collectlon sppesrs Ho be Aincomplete ag judgad
by,
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Cases 12,

84,

by the creatinine axecretion,

Cage of psuphligus on inbtensive therapy with ACTH
and cortisone slmalcansous ly, Sross increans in
both free snd conjugeted fracilons,

1% and 14, A1l three cases show moderate lncrvease
in free cortlcolds ns compared wlth average of
series of normal femeles, In csses 15 and 14,
the conjugsted fractions are also incressed,
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Chapter IIT
BIOINGLCAL ASSAY OF URINARY CORTICGIDS.

It 38 vecognised that the effect of the glucocortlce
t0id hormones in fed animals 1s to suppress vhe omidation
of glucose and thus cause an oxcesslve deposition of glycoe.
sgen lu the liver, wheroas in fasting anlmals neoglucogencse»
:1s results from the accelerated breakdown of protein
sources under the action of the hormones, (Evens, 19383
Long, Xatzlm and Fry, 19403 and Wells and Kendall, 1940,)
Thess prooesses are advaﬁged in the livers of aniwmsls well
supplied wlth amino seida, (Gueat, 19413 Mirski, Rosenbaum,
Stein & Werthelmer, 1938),

Tha two priacipal mesvhods for the assay of glucocoritle
tcolds by means of liver glycogen in the sdranslectomlned
mouse are those of RBggleston, Johnston, and Dobriner (1946)
and Verming, Kazmin and Bell (1946), In the former an
gffort is made to meintain exlstling llver glycogen stores
by injeatlon of the hormone and thus combat depletion which
would normally uvake place during the fasting perlod of the
test, In the latter method the glycogen atorea arg flrat
Intentionally reduced by o prolonged fasst and the degree of
replenishment glves a measure of the activity of the adrono-
scortical preparatlon, 'Chemleal maturity', both from the

point of view of the age of the animel snd previous dietary

history/
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history seemsed naegessary if satlesfactory results were o be
obhuained, Irregpeative of vwhioh mathod is used adaguate
post-operative care and feeding ere essantlal,

1, ADRENALECPOMY O HE MOUSE,

bEH

The prograwmme enteiled the development of & satlsfaoctoxy
mathod of adrenalectomy of the mousa, Saevaral desoriptlons
appesr in the llterature of methods which have heen devised
for adrenalectomy of the rat, (Kichter, 1941; Grollman,
1941), but it was found that the ssme procedurss when applid
to vhe mouse presented considerably morve difficulty invirtue
of the fact thet the animsls were so much smaller and also
hecause the adrenal gland in the mouge, paritieularly on the
right side does not "ehell out" as easily ss in the rat,

The following scheme has been evolved which allows one
person to adyenalectomlse mlee, wlth & conslderable degree of
success, &t the rate of about slx per hour, ‘he spparatus
used ls Lllustrased in Fig, 5, It conslstad of 8 plastic
board, 6" x B" with Ltwo ecork inserbs, To one alde was a rod,
which could be valsed or louwersd by & rack and pinlon, and
earrled a horilzontal beam projecting over the board to which
was attoghed by means of a fine spring, a Diffenbach's "bull
dog" artery cleunp, The board was so aryranged that 1t could
be tllted ond held at an angle of 45" and when in use the

board/
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board wee 1llumlnated with & Horgtmen "Pulaite" lamp, the
magnifying lens of whileh assisted during dissection,

The mouso was anfesthetlsed by o subcuteneous 1iInjection
of 0,2 ml, of a freshly prepared one per cent nembutal gole
sution and left untll 1t was under the effaeet of the drug,

It was then stretched on the board, ita legs belng held
by atring elastle threaded through gulbsbly placed holes,
the halyr of the beck was removed ovér a sultable avea with
a gsat of electric clippers and the akin swabbed with ether,
A mldline inciglon about 1 em, In length was made at the
level where the kidney could be palpsted, almost from the
mlddle of the Dback upward, the skin on the left side was
retracted and held in position by a small vetraclor whieh
could be plnned into the cork Insert, The facla of the
wag ¢le war next inelsed with a palr of fine eye seissors, we
swards ond Ilnwards towards bthe upper pole of the kldney, The
gentral portion of the muscle was grasped in the Diffenbech
¢lamp und the oubtar porvition collsated amd haeld by the ree
stractor, By ralsing the rack and pinion & good exposure
¢f the upper pole of the kidney could ba obtalned snd using
a fine palr of forceps and & probe the kidney copsule and »
the adrenal gloand were freed from falt and commectlive tlasue,
the sedrenal vessels were ocoluded by another pair of forceps

for/
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for about thirty seconds aiter which the adrenal was sasily
ramoved without haemorrhegs, The retractor and c¢lamp were
withdrawn, the faciz pulled well over and the process repesate
cad on the right side, This was technieally more difficult
and grentey care was necesssry if heemorvhage was to be
avolded, +¢hen the second adrenal had been successfully roe
smoved Lthe peritoneum was closed and the shkin sutured with
two stitahes of Iine gut, Cagsuulty rete was low and with
experiance 90 to 95 per ceni adronalechomiss were proved Lo
be complete,

sArenalectomiaed mice could be maintained in good condie-
:hion on the special diet stated below and using 0,9% Nagl
ag drinking water, iice were kept on ocoaslons for perilods
of up to six weeks, bui all dled within two days if tap water
was substituted for sallne sclution,
Pe  EHPLACTION OF LIVAR GLYCOGUEN,

Glycogen was cotlmated by the method of Good, Kramer and
Somogyl (193&), vther methoda have recontly become availle
;oble, (Kemp and van Hel jningen, 1964), but where large
mambers of estlm-tlons have to be done in rapild successlon
16 wag found thet the method of Good at al, wes Lo be pree
sferred,

‘he animals were killed by snapping thelr nacks and

their/
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thelr llvers wrewoved wilthin 40 seconds and immediately
immersed in 5 wml, hot 20 per centh potessium hydroxide solue=
shion countained in strong 4" x 2" pound bobttomed test tubas
whiceh had been graduated at 10 nl, wach tube was supplled
with a mmbered gless rod Lo assist in the homogenisation
and ultimate solution of the liver tlssue,

he tubes were lmuersed for 20 minutes 1n e bolling
watar bath by whieh time digestion was complete, At this
polint the tubes were removaed and cooled, after whlch 5,7 ml,
25 per cent e¢bthancl was added with conabant stirring,
his malntains the 1,1 ¢ 1, slcohol ratio advised in the
orlginal teohnique, The contents were once again brought
Ho bolling point lun the water bBoath when 1% wag fouad that
the glycogen was thoroughly coalesced into a preclipitate
which could be gaslily cenbrifuged, The glycogen deposit,
after being drained by inverslon was dissolved in 4,0 ml,
of 'msulphuric scld, stoppered wlth o glass tear snd hydrolys-
ted In a bBolling water bath for two and a quarter hours,
e contentg of the tubes were then neuitralised by the
addition of 0,7 ml, % We-sodlum hydroxlde and {diluted to 1O wl,
from whieh 1 ml, semples were taken und the glucose Gatlmate

s0d by the colorimebric wmethod of Nelson (1944),

3, RECOVERY OF ADDED GLYCOGEN,/
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G, RECOVERY OF ADDED GTLYCOGEN,

sbout 26 ga, guinea plg llver was homogenised In 0,9%
sodium chloride with the aid of an "Atomixer" and allowed
to stend for two days in the vofrigerator by whloh tHime
the glycogen contbant had fallen alwost to Zero, his
homosanate was nged in the rgcovery cxperiments deseribed
be low,

200 mg, glycogen (B,D,H,) were dlssolved In exactly
8 ml, water, Tubes graduated st 10 wl, were prepared and
to sach was added 8,5 ml, of liver hoemogenate and 7.5 ml,
60% KOH snd 1,0, 0,8, (0,6 ml, et¢, glycogen were added,
the volume in each case belng made up Lo & ml, with weter,
hege open btubkes were heated in a beolling water hath for
20 minutes, ocoled and Lreated with 6,7 wml, aleohol as in
Good 's method, The glycogen wes preclpltnted by bolling,
efter which the tubes were cooled, centrifuged, and then
decantad and drained, The contents were hydrolysed by
boiling wlth 4 ml, Nesulphurlc acgld for 2%‘hours, the solu:
stlons were then treated with 0,7 ml, 5 N-NaOil, dlluted to
10 ml, wit» water and 1 ml, vaken for the estimation of
glucoae by Jelson's method,

The same valum@a of glycogen solublon were teken in
gseparaie tubes, mede up to 1L ml, wilith water and treated

directly/
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direetly with sulpburic acid alone for 2% hours, after
which the gluovsae was aestimated as indicated above,

It can be seen from Mlg,6 that there ls gignlficant
logs sa 8 presult of the alkall treatment, especlaelly at
the higher levels, when compared with "scld 2lone” speoie
:ﬁens, but evan wlth diveat acld treatment there 1s 8 rew
teovary of only 914, thie suggested that pert of the eXe
:planation f@r the low glycqgan recovery lay in the degree
of purity of the glycogen and thet 90 to 95 per cent of
glycogen could be recovered und gstimated from liver tissue,
tthen samples of glucose ranglng from 5 to 25 nmg, were traste
:ad with the aocld, exaetly as for hydrolysls of glycogen,

96 per cent recovery was obtained,
4, CONTROL BEXPERINENDS,

In all these expsériments the sdrenalectomised wice were
malntained In s thermostatlically cmntrolled-rcom at a tempe
tarature of 78 ﬁ 2°C, They were fed on the following mode
:ifleation of ‘leCollumts Lacgtatlon Diet as recommended by
Forkes, (riswold and albright (1950),

Hlgh Proteln Dlet for Adrenalectomlsed
“Hiee,

L ]

12156 g, whole magal flouy

270 g, Cagein,

180 g, ‘'mtional dried milk,
27 g. Calcium carbonate,
18 g, dediun chloride,

2 g. levgarine,

1% Cod liver oil,
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Fror expaerlmenta by the method of Eggloston the mloe were
glven, on the evening prilor to the tesis, the same diet
except that bran was gsubstibtuted for the whole meal {lour,
hia latter modifleation was suggested by Forbes et al,
(1950) singe they found that there was a tendency for a diet
lacking in bulk to remaln oo long in the Intestine durlng
the fastling peried with the result that abeorption cone
:tinuved from the gut which affeoted the fasting glycogen
level, This latter compllication was not found to be sig-
snificant in the wethod of venmnlng, scoording to Nlasim
(1953), where a more prolonged pericd of fast talkes place,
Bggleston et al, (1948) showed that adrenaleotomlsed
mlce could have thely livers depleted ol glycogen as a
rasult of & ssven hour fast, Tt was deglded therefore to
gstimate the average llver glyeogen ceontent in the followlng

four groups of mlce,

group (1) Normal #leo,

hese animola were given the high protein dlet for four
days and were kllled at 10 a,m, on the morunlng of the fifth
day, under the condltions descrlbed for estimation of llver
glycogen p, 48, The body welght of the anlmal was noted and
the 1liver removed within 40 seg, snd placed in hot 30% KOH,
1t/
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It can be goen that there is little élfference hetween
atandard devlstion ag assgessed on mg, glycogen psr 10 g

e k3

body weight and mg, glyeogen per 100 g, liver, The latter
involved additionsl weighing of the liver end is time cone
saunling, so thet 1t was declded 0 express resulis exclusivee

:ly as glycogen per 10 g, body welght,

Group (11) Norwal ilee (Fashed for 7 hours)

These anlmals were glven the hlgh protein diet for
four days and on she morning of the fifth day they nrere
placed in separate cages and kept without food or wetar for
gaven hours, after which they were killad end thelr livers
ranoved quickly and placed in hot‘awépotaaaium hydroxide
solution, #8 wog 6o be expaected, there was 8 consldersble
fall in the liver glycogen content and a wlde sgatlher was

also evident in the individusl resulis,

Ggroup (11l) sham Operated “lee (Fasted for 7 hours)

Tha mlice of this group waere subjeated to the game operam
:tivaiproeaﬁuw@ ag deacribed for adrenslsctomy, but the ade
irvenal glands wers left inceot, Thoy wers glven the same
dlebtary regime sa anlmals in Lthe previous gyroup,

It can be seen that the gsurgleal wmanipulation had

gsused a fall in the average glycogen leval,

group/
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Group (Iv) Adrenalectomised lige (Fested for 7 hours)

the wmice in this group vwere adrenalectomised by the
procadure outlined on p, 36, They were maintained on the
high protein dlet with 0,9% scdium chloride soluition as
deiniing water for four days, snd transferrad on the morne
sing of the f1fth day to Individual cages, because of the
risk ¢f cammibelisw, bthe cages containing only cotton wool,
They vwere fested from 8 a,m., ¢n the noraning of the fifth
day snd gacgrificed ot & p.m,

4 Swmery of the regulis of the above tests is siwwn on
Tahle TX,

PABLE IX

Liver Glycogen Conteni of "llce laintained under Differant

Conditions,
proup Gondition No,of Liver Glycogen Glycogen mg./
No, jlece, mg, /10, body 10¢ g, liver
walght,
% . 2 - s l :;’ L 4 ’ S !}2 .
L Yormal HMiloee 20 12,4 L 95,02 1,99 & 0,55
11, Normal “flee 4
7 hour fast 20 2,01 1 2,24
111, Shanw Uparat-
tad tleg W :
hour Jast, 20 1,18 + 0,88
Ty, Adrenalgotbom
mised lee
7 hour TFagt,| 280 0,17




45,

De ABIAY GF COUPOURD B,
(Method of verming, Kazmin and Bell, 1946)

The mice ware adrenalectomisco, usually on o sundav op
onday and placed on thé high protein dist 111 (mrsday
evening at B p,m, when they were transferred to individual
gapes , without food snd glven only 0,9% suline sa drinking
water, The mice during the earller eéxperiments were givan
# auboutaneous Injecilon of (.25 ml, sdreno~coriical aXxe
stract o tilde thewm over the lImmedlate post operative
period, but it was later found that if adequate cgeye wag
baken In respeet of food ard btamperaturs conditions this
wWos unnecessary, (n Frlday morning the esllne was removed
and the testa sbarted, Tnjectlons of 0,2 ml. soluﬁion‘
waere glven at 9,00, 9,45, 10,&, 11,15 e,m,, 12,00 noon,
1,00 eand 2,00 p,m, and the anlmals vwers killed at 3,00 p,m,

Olsen, Jasgobs, Richert, Thayer, Kopp and wusde (1944)
showed thut when oll was used as the vehlcle for corticold
maberlel in blelogleal assays using reta, only 60% of the
reaponse was obtalned as ﬂompafed wlth the same amount of
material injected in 10% ethancol, Propylens glycol has
heen usad as the solvent in the eoslnophile nethod bBut was
ungatisfactory in the glycogen wmethod as it reaulted 1in
glycogen depositlon of ltself, Tan per cenbt ethanol was

therefore/
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therefore used as solvent in the bloassays,

Gatimatlon of Basal Glueose Requirement,

pdraenaleotomised mice were injeetod with 1,4 ml, of
10 per cent ethanol containing the quantistles of glucose
listed in rable X, in seven iInjectlons of 0,2 ml,
TABLE X

Basal Glucose Roquirement for Six Hours after 168 Hour Fast,

No, of tilce Glugoas Liver Glycogen
me, mg.,/ 10 g, body wolght
a 50 - N1l
6 75 0,14
6 100 2 ¢ L4
8] 200 7 ol

It can ba seen that 75 mg, can be glven to adrenalectonlsed
niee, which have been fasted for 16 hours, over the perlod
of the Injections without significantly inecreasing liver
glycogen, The guantlity of glucosge met the basal requlrge
iments of the animals and rendersd them mora seunsitlve to
any ﬁimultaneouﬁly Injscted corticold material,

jog dose - Rasponse Regression Llne,

Savples of pure cortisons sgetate and hydrocoritlsoneg

(fraee alcohol)/



47,

(free aloohol) were glfited by #essrs, Upjonn (Bngland),
3ilnee the hydrocortlsong wag snltable aé a standard for
the chemical eatimatlon of formeldehydogenic cortleolds
and 1t had & slightly higher potency in glycogenic unlta
than cortisone (Olson, Thayer and Kopp, 1944), it was
declded to wse 1t s8lso as the standard for the blologleal
agsay,

several experliments were conducted in order to prepare
a log dose=-regporae rogression curve, In these the hydro=
igortisone was weighed'out on a8 gamle-mlcero balance agcurata=-
:ly to 10 Jig. The materlal wes dissolved in ethanol,B50%
sterile glugose solutlon was added and the volume made up
with dlstilled waster, such that the final solutlion contalne
:@d 100 [ig. Compound F and 75 mg, gluow@e in a final 1,4 ml,,
tha ethanol concentration beling 10 per aant,

the mlge had been adrenalectomisaed and placed on the

high'protein diet as previously desoribed, p, 41,

nxample

2415 mg, Compound ¥ in 4,01 ml, ethanol,

2,8 ml, taken
3,0 ml, BU% glucose sclution ) Solubtion A

22,2 ml, sterile water )
§E.0’mI.
1.4 ml, psr mouse = 160 J{g, Compound F, 75 mg,

glugose, 1In 10y ethanol,
as a dlluent/
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As & diluani:

H,6 ml, ethanol )
65,0 ml, 50% glucose ) Solutlon B
44,4 ml, sterile water )

By sarial dilutlons of Solutlon A in Solution B a
ranga 100 Jig., 50 [g., and 25 g, Compound ' were prepared,
Detalled results of the control experiments, uwslng hydroe
:eortisone es standard substance, are cgollected on p, 73
at seq, and the regression equstion hss been caleﬁlated by

the moethod of least sauares and evaluanted ag 3

whera ¥ is the response and X the logarlthm of the dosa,
The log dose-rasponse curve upon which rasults have been
interpolated is shown in Fig, 7,

The wmean adquare of grvoprs, 8, calculabed on these coOne
strols was computed Lo be 2,648 and the index of precision,
™~ , was tharefore 00,2398, This latter value is about twilce
that of the authoras of the method (A= 0,158) snd shows &
legs satlisfagtory agsay, but s about held of that of
Niseim (= 0,508), who hss dlscussed fthe atatlstical aspect
of thils asssy, the slignificance of sengltlvity and accuracy,
and hag concludaed that the main factor in the co-efflolent
of varlation was the straln of anlmal used, .VGnning eb al,
worked with mice from a closely lnbred colony, whille Missim

purchased/
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purchased his stogk direotly from dealers, The mice used
in these experiments had been inbred for sbout one yeap

prlor t0 the start of the teats ang contimwous ly thereafter,
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hapter IV

CHEMICAL AND BIOLOGICAY, ASSAY OF FRESR

AND CONJUGATTD CORWICOINS TN HUMAN URING .

Hith the expsrience galned in the earlisr part of bthe
work and recognialng the limltations of the wmethoda already
sbtudied, atitentlon was dlrected to the maln purpose of the
Investigation, the cowmperison of the resulis obtained from
the estimetlon of free and conjugated urinary corticoids,
by chemical and blologleal methods, in normsl urlnes and
in urines from certain abhnormal conditions,

It was decided to confine the estimetlons to that
fraction of corticold meterial in fresh urine which counld
be direcitly extracted with c¢hloroform and to & second
fraction which aould be further llberated from the same uring
gpecimen by glucuronidase engyme actlng at pH 5,0 and extracte
1able with c¢hloroform,

A few preéliminsry trlals were run in order bto find
what volume of normel mele uvring In terms of day collections
it would bhe neceasssry o proesss and injeet in order to 0bD=
stain a gatisfactory response by the blologleal method,

Tt was goon found that by teking the whole of a 24 hour
collection thrat one tenth of the final extract wags usually
gatisfactory for "best” and "lank” estlmeition of free
cortico1d by the chemlcal method and that 1f the remaining
elght=-tonths/
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gight~tenthe were dissolved In 10% ethanol to whieh 750 mg,
of glucose were added to give a finsl volume of 14 ml,,
gaven injaegtions of 0,2 ml, per mouse, that ls the equiﬁaln
sent of elght hundredtha of a 24 hour eolléction, gave 4
satisfactory rgaponse by the blological method,

wilth the conjugated meterial onse flftleth waes adequate
for tha "teat™ and "gontirol" satimutions by the chemical
method and the remaining 48/80ths were agaln taken up in
10% ethanol, with 750 ng. glucose, to glve a final volume
of 14 ml, The final preparation for Injectlon in the case
of the free material had a pink fluorescent appearance,
while the conjugevsd extrect ylelded o brown oprlgscent golne
stion,

Time Table for the Conduet of the HXperlments,

gﬁz

1o Pwelve to twanty mlce were adrenslectomised according
to method already described (p,3%6). The aniwsls were
placed in thermosvatically controlled yoom st a tompe
serature of 78 4 2°C, and placed on high proteln diet
snd given 0,9% sodium chloride solutlon as drinking
water,
24 hour urine collectlon started,
Gluocuronidase enzyne wes reconstliuted and actlvity

agsayad as slresdy described (p,12),
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Fraah 24 hour urine was exitracted with chloroform

and the extract washed with 0,1 NeN60H snd water and
takan to dryness at reduced pressure at 8 temperature
below 509¢., and the dry exbtract stored in cool dark
cupboard,

The urine was adiusted to pH 5,0 snd Mesodlum acetate
buifer at the gsame pH, addaed to glve a flnel 0,05 WM,
goncentration, OGluocuronldase was then added, 100 unlts
per ml, of urine and the flask snd its contents ine

scubated at 37°C, for 48 hours,

Aftay 48 hours incubation the urine was cooled and GEe
tbracted with cehloroform, e axtrocet was washed wilth
0,1 NeNaQfl snd water and taken to dryness under raeducCe
tad pressurae,

The "free” and "conjugated” residues were normally
disgolved in 10 ml, and 50 ml, chloroform respectlvely
and btwo 1 ml, allguote removed from each flashk fop
"gest" and "blank” masays by the chemleal method ,
(pd8 ), fhe remalnder of the chloroform wes once
more teaken to dryness under raduced pressure and roe=
shained for the biologleal assay,

On tha evenlng of the fifth day the adrenslectomlsad
mlce/
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mice wera pleced in separvats capges contalning only
cotton wool und were glven saline as drinking weter,
but no food,

the rvemainder of the "free" and "conjugated”" extracts
were taken wp in 1,4 ml, athenol, 1,5 wml, 50% sterile
glucose and 12,1 ml, woater added to give a flnel vole
sane of 14 al, Injections wers glvean at the times
indlcated {pdb) and at 3,00 p,m, the animals were
welghad, then killed and their livers digested 1n hot
305 KOH (psB) end the glycogen precipitated with
gthanol and allow to drain,

The collected glycogen was hydrolysed by dilube sule
rphurle acld 1$ & boiling water beth snd glucose e

ttimated, (089 ),

These conbined csgtimetlons were made on five normel males

and three normal fewmales and on seven petilentis whoge gondile

stion are indicated in Tables XTI,

s1y employed although in ceritaln of Lhe normels and the two

cases of hypopltulirlsm 48 hour urine collectlions were euployw

sad and in the caose of pstlents with nephrosis undergoling

troatment with ACPH, only o fractlon of & 24 hour collection

wes redqulred,

Ohservations on Resulbts Tabulatsd in Yable XII,

Casas L - 5/

24 hour urings were usudle



L TR TR T
PLBLE HIE

Gompepison of the Chonlceald (Porssldebydogenic) nnd Bilologisanl
{Hovse Liver Glycogen) lothoeds of ssesaying Urinery orilcoido.
Gesulte exprossed s» mg, hydvocoptisons psr 24 houw,

l M
wRiE {HEUTRALY , GIERORGUIC SO0 CONJUGATER
goeol Cowmlition|| Chan.,| Biol, Bilol, GRGT . Bigl, Biol,
N0 LT, ,
S Howmad ;
Halp 1.8G | 026 | 0,19 23,4 104 3,049
B R 0.88 | 0586 | 0,68 15,7 0464 0 040
Ge ** D81 | 0.8% | 0,44 15,5 0,58 0,004
G K 0DL00 | 0L.28 | 0,47 8.8 | 048 La08%
8, i CaBd | 0o86 | (.48 15,4 0,48 3 ,08%
AVCEREG D,78 | 0,83 | 0485 15,9 0,87 09Ok
D oy i
Tomnie 0898 | 0,18 | 0,47 D88 088 0 G
Fa R GLa8 | U383 | D67 18,.L 086 1 .0016
B. ¥ 0.58 | 0,27 | 0,88 || 11,7 | 0,82 | 0,010
ATORBIO Gadr | 0,88 | 0,85 IR, 0,88 O ,018

., |Binmonda
Digessn(F) | 0,08 [ @1 @ 9.0 Pe08 -

. Boooiry || o.828 | mil = B0 0,08 03 3E
13, | Cushingdy ‘
Digonsa{ul || .88 | 0,84 {3 gt G7 o8 PR 0,086

SR S R

1%, | Pomphigua | ) ]
i {%3 Y298 | 0,87 | 0,80 BE L4 0,96 00820
G0 oureice

sona }

13, | Neplwosis * 36356
(1) || 269 | 0,97 | 0,89 || 65,6 | $.0¢ 0059
{on AGPH)

4. | Haplwogls ‘ ' o
{ x{g?{ BJ7Y | 188 | CLBL 43,0 1.8% G W089
(On ACPH

15, | adponal 0,02 | 0,44 | 0,80 RO, 0 @20 {1,047

Fumoar{i) LS ROE IR UaE Y TR0V s, oy Ul tourd,

% o . .
Hanvily Infactod uvrinos,


mailto:R@8u3.t8

56,

Cases 1 - H (Normal 4eles):

Tt ean be seen thet in normal wmole subjeots aboutb
one half of the free¢ fomsldehydogenle mabterial asg
gatimated by the method of Corcoran and Page sappeared
to be blolozleally actlive, whilst of the cortlicoild
meberial thercalter liberated by gluecuronidsse about
one thirtieth wes hlologleslly schtive,

cagses 6 - 8 (Normal Feomeles):
Tthe females agseln showed a lower free fraction
. than the malses ag eatlimated by bthe chewiecal method and

lover blologlcal sctivity in both fractions,

Cuseg O and 103 In these casas of Simmonds! disesse it
was slgnifleant that there was no biologlceal activley
in e¢lither the free or conjugated fractlon, although the
letter showad appreciable amounts whan satimatoed by the
ghealenl wmethod, The free cortlcold was negliglble 1n
the fiprst cese ond would probably have been lower in the
gecond, hut for the bacterisl action,

Case 1ll: whis patient was suffering from Cushing's disease
and showed & high free fractlon, b@&ring in nind that
urine had net beoen taken to pd 1,0, end the extrret
appaared to contaln relatively less active material,
since the ratio of blologlecal to chemical c:rilicoid was

lower/
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lowsr than found Iln the normal subjecis, The conjugiote
red mateprlial was definlitely ralsed by both chemlcal and
blologleal estimataes, he patlent subzequently submitte
:gd bo subtotal adreenalectony with consliderahle amsllorae
:tion of nhils symptons,

Caae 121 This mele patient wes recelving a course of
cortigone therapy as part of hils treatmnent for pemphlgus,
The findings sre surprisingly simllar to thoss in
Cage L1l and show rel -tlvely less Blolozgiesl asctivity la
the fres fractlon, the dlfference betwaen his total
exeration snd & normal wmale level would smount Lo about
20 mg. per day, the fraction of cortleoold materlal ex-
ipacted to be eXereted on & dosage of 100 mg, cortisone
per day,

Cases 13 and 14 Phese were cases whioh showed all the
manlfestations of the nephrotle syndrome, n gourae of
ACTH therapy was gilven whieh resulted in a teuporery
relief In bHoth oceses, fhe blologlcal assay demonsbrated
thet only sbout a quarter of the free materisl estlmated
c¢henically was blologleally actlvae, the conjugated
values were the highest of the serles and in Case 13 1%
was possible to obbtaln a satlsfactory response wlth the
aquivalaent of 25 wml, urine per mouse, e question

can/
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gan be ralged of the posalblility of increased permeablle
1ty of the renal tubules Lo steroid mnterlial in such
cesas ,

Case 15 This was a peticnt suffering from sn adrenal
tumouy, ihe 17-ketbosterolds in the saqple studied were
gotimated to be 209 wg, per dlem but although the corte
sicolds were eleveted by chewleal wmethod they were normal
by bilological sssay and glves evidence of the dissoclation
of adrenal functioun, In such & cese ong would expect
to find no significant change In 17«ketos teroid exoretlon
under stimalation with ..CTH and no depression on troatw
smant with cortisone in contradlstlinetion to cuses of

gimple adrenal hyperplasis,

It would appssr from Table XIT, thet when & high cort-
:1cold concentration 1s presented t» the kidney, the free
fraotlon consistes of o hilgher proportion of insrt metabolltes
and in addltion a relatively higher proportion of blologleally
active matserial is conjugated wilithout reductlon, the overall
‘effect belng & mores rapld elimlnation of whet la potentlally
toxlce material,

Detalled dets on the chemilcal and biologlecal assays in

.

all these cagses 1s collscted bLogether on p.78 &t seq,
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Chas ptar

CONCLUSTONS AND SUMMARY

s study of the Corcoran and Page (1948) msthod for the
asbimation of urinsry corticolds has been made in which
formaldshyde, hexamethylenstetranine and hyﬁroaortiﬁone
(free alcohol) have been usaed as standard substenges,

The first two compounds gave ldentlical vesults provided
the hexamsthylenetotraming was first given a preliminary
ecld hydrolysis, Hydvocortisona proved L0 be & more satloe
sfactory standard, even though 1t wes found under the cone
sditlons of the test to yleld only 80 - 85 per cent of the
theoretical amount of formaldehyde, because 1t was subjected
bo the same ogldation and dletillatlion procedure as the urine
axtragte,

Recovery of hydrocortisone added to neutral urine wasg
found to be between 70 and 80 per cent when caloulated Lron
the hydrocoriisone celibratlon carve, that is, only 60 per
cent of the theorsitleal yileld, Part of thils logs was known
50 be dug to Incomplete oxidation snd prri wes shown to be due
to incomplete extractlion by chlovoform since the additlon of
hydrocortis ane to a drled urine extract Improved recovery ale
:though there wag atlll a logs or fixation of fompaldehyde,

Praparatlons/
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Praparations of ox apl@azlpnglucuronidase were propared
and stoandsrdised and used for the lLlberatlon of urinary cone
t Jugatos, It was found that in order to obtain optimal
Flalds 100 PFishman unlts of the angyme mast be added per nl,
of urine and allowed to act at pi 5,0 for 48 hours at 37°C,

It wea appavent thet exeessive sumounia of enzyme and
prolonged incubations were to be avoided as both these cone
:ditions resulted in reduced yield and 1t was also gvident
that when urlnes were heavily infected unekp@ctedly high vlelds
of free corticold matorisl could be anticipated,supporting the
eaprlier evidence (Coben and Hearrlan, 1935), thet beeterial
agtilon could result in liberation of conjugated sterold material,
in fact prepavatlons of Kacheriehle c¢oll have been used for the
Liveratlon of urinary conjugatea, (Patberson, 1937), If arine
was taken to pH 1,0 befors extraction, a highor yield of corti-
:001d meterial was cobtalned theon if it‘were axbractad without
ad jus tment, whereas takling the urine to pH 10,0 resulted in
lower ylelds, Phe alkald wash solutlion which 1s normally dis-
scardad contained mataerial capable of yleldling formaldehyde
and strlcet condlitlons of extractlon and washlng are necesesry
if veproduclble vesults are to be obtained, Recoveries of
hydrocortis one added to urlnes whleh were subjected to the

aation/
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astlon of glucuronidage were of the same order as bthat listed
for the free materisl but if the hydrocortlesons wess added to
a urime extraot cowmpleteo racovery wan obitedned confirming
loss durling extractlon, but due to the wmuch higher concentroe
stlone exiating loss due to fixation of fovrmaldehyde was not
apparent,

In & gerles of estimations performed orn urines from ten
male and Hen female potlents who were consldered normal in
rglation o adrenel functlon, the yleld of free formaldehydoe
sgonle steroid from urine teken to pH 1,0 avernged 0,85 and
0,49 mg, wer 24 hours respectlvely, exprssged as hydrocortlse
song, and is somewhat leas than the normals dquoted by the
anthorg of the method who found 1,04 mg. and 0,56 wng, per 24
hours for 29 eases from oagh §ex, The yileld of totnl cortice
:0dd nmeterlinl afber incubstion with glucurcnidasse was found to
be 10.4 and 10,5 mg, per 24 hours 1n the present series,

Urlnes from & miscallaneons group of fourteen cases receiv
sdng various forms of Lreatment were cxamlned and the ratio of
free to conjugataed, even where high levels were exporienced,
wag ot greatly different from that found In the normal
groups and supports the contentlon that the kidney clesrs free
and conjugated waterial at different ratos {Bonglovannl and

Eberlein/
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Wbherleln, 1955b),

Cortisone and AQPH were found Ho produce thelr usual
affects and wlth the exception of one or two raslstance
coses resulted in inereased yleldas of both free and conjugated
matarial, Two out of three eraes of late pregnency showad
moderately ralsed corticoid levels,

Proparatory 0 the study of the blologlcal methods for
the assay of urlinary corticolds, a2 technigque for the adfenal-
sectomy in the mouse wag avolvad, the wmaln advanteage of the
method being thet no sgsletance was required during the operae
stlon,

The recovery of glycogen sdded to liver homogenatesn
wag oexanqlned and it was found that. the ﬁaim gourge of logs in
the method used {(Good et al,, 1933) occurred during the digeste
tdon proegss whlle the tilssve is belng dissolved 1in hot pote
sageium hydroxide, but that 90 -~ 95 per cent recovery could be
effocted, |

Glycogen was estimoted in the livers of £roups of norma l
mi.ca, fausted mioce, adrenclectomlsed and shem adrenalsctomlsed
mlce, It was found that a agven houwr fest reduced the liver
glycogen content of mice to 20 psr gent of thelr average wori=
1ing levael, Sham operated mice fell to sboubt hali thet value

when/



02,

when fasted for the same period four days sftar theip 0pEarae
stion, end sdrenalectomlsed mlce wore almost completely de-
:pletod of liver glycogen durlng & geven hour fast perlod,

he method of Venning, Kezmin ond Bell (1946) was follove
ted for the sspay of hydrocortisone end it was found that
after an overnight faat, 7H wg. glucosg could be Injected
over a period of six houra, without signiflcantly ralsing the
liver glycogen level, such Injections met the bagal calorile
vequlrements of the animels and rendered ithem more gsensitive
to simultangously iInjeetaed corticold matorial,

A log dose=vagponse curve, which allowed the assay of
gluoocorticold mrterial ovar the range 12,56 - 100 Jig, expresse
:ed as hydrogorblsone, wes prepared, T™he gsensltivity wes of
the seme order as in the origlnal work, but the coefflclent of
varimtion wag greaster, the lstiter being dependent Ho a very
large extent upon the purity of the straln of mouse used in
the testa,

Comparison was made of the raesulta obtalned by chenleal
and blologlcal method for the estimation of corticolds in
wrina, the fresh uring belng gxtrscted directly without prior
acldification and o further extract waes obtalned from the same
urine spsclimen after belng submitited to the action of glucuron-

tidege enwyma,
the /
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The diffioulvy of adrenslectonlsing a sulfliclent number
of animels st one tlme and co-ordinstion of times of Injection,
at0, precluded the use of four point assays end as a consgquence
unknowns huve been compared against independent controls, snd
galoulation of fiduelal limits 1ls therefore not strietly
applicablo, & wilde range of resulis hos however been en-
:countered within the series and the followlng general cone
selugions hove been drawn,

the avernge oubput of free cortleoid by five normel men
by the chewlcoal method was found to be 0,78 mg, #nd by the bio=
:loglenl asgey, 0,32 mg, per 24 hours and three women average
ted 0,40 mg., and 0,26 mg. respectively per 24 hours,

For the conjugeataed material the two methods gave 15,9 mg,
and 0,97 mg., per 24 hours for men snd 12,7 and 0,23 mg, for
wowen, o the sawe bsals,

Using bhe eosinophlle reaponse in adrenalecgtomised mice
fosanbergh ot al, (1954), found thet blologloelly active
moterisl so estinetaed, ranged in normal urines from 0,34 =

0. 76 i, par 24 hours, from urlnes exbracted at pH 7,0,
sggleston et al, (1946), obteined a velue lying between 0,19 -
008 my, per 24 hours for a2 normal urine which had boen direote
11y extracted when examined by thelr own mouﬂé livar glycogen
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Cope and Murlock (19582) estimated normsl urline to cone
staln O « 0,36 mg, corticold meterlal in the frae stete and
0 = 0.64 mg, 1n urines subjected to Baylisstes triple extrace
:blon (1952) cs eutimeted by the mouse eosinophile response,
but only 0,07 = 0,28 mg, cortlsone plus compound » out of a
pessible 1,14 - 35,58 mg, on 8 aenlequantitative basis (1953)
after eluting the different sterolds from papsr chromatograms
and applying the Porter and Silber weasation,

Lt is important therefore when intevpreting urinary
cortlcold results obtained by chemlcal methoed 0 recognlse
thiat only & very omell pert of the tobtal meterial g biologe
slenlly setive,

fwo cases of Slmmonds ! disease showed no billogleal
aghivity in either fraction although & signiflicsnt amount of
conjugnied meterial could be detected by the chemical method,
indeed this is one of the few Ltypes of case In whloh Forbes et
al, (1950), considered the lsborlouy method of blosssay jJustif-
slad,

The effect of cortisone end ~CTH on the excretlon patiern
wag to eouse o algnificent rlse in the free material, though
less of 1t appoesred blologleally active relative to the total

ag/
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ag compored wlth the normals, rhe main bulk of the cortlce
:0dd was 8tlll conjugated snd inert, an aetlve cage of
Cushing's dlsease showed & simllar pattern Lo the above,

A patlent guffering from an adrenel LHumour was siudiled
in which a very high 1%eketostercld level was met, and alw
sthough the chewnlanl agsays ware elevated the copticold gXe
soration felllwithin normal values when eatimated by the Lioe
sloglieal method,

I hes Besn shouwn that the greater part of the urinery
gorticold as gstimated cohemically is bBilologleslly inert wilth
vegpaet Lo glycogen depogition, Thia ¢ould be antleipsted
from work dume on metabolic @ﬁdmp?aducts of testosterong and
progesterony, The normel metabolle path for aetive siherolds
is reduotion.followad.by conjugetions elther with gluveuronles
seid or sulphurie agid prior 0 excretlon by the kidney, Fop
adrenal sterolds Dobriner and Tleberman (1952) have postulated
firat reduetion of theA%wsbond in ring 4 of the molecule, to
be followed by reductlon of the Uz-ketone group Lo the alcohol,
Further steps may be wveducklion of the Coy~ketons, end even
reduction of Gglﬁcﬂrbinol group to CHz. Any wmetabolite which
retuing # Cyq=0 or «0H group oy Oy ~0H is considered
"labelled" snd steroids such ga llehydroxyendrostevone (1)

and/
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and lleketvoaetlocholanolone (11) known to occur in urine are
therefore taken as belng derived from adrenal scurces, the

Cqnpmaida chain of bthe sterold having been oxldlsed,

CHL0H
0 0 ¢|:o
Ho i ; I f’ Q\ l o -~ OH
' “u" o
(1) (I1) (rzx) (V)
?Ht‘“ ¢, OH cH0H apzoH
Co clo i) ) C'-O
0 -=0Mn 0 ~=0H Ho ~=0OH -~OH
Hol' Mo . Hor”
(v) (VI) (ViL) (vIzr)

Compound ¢ (II1L) was flest identifled with ecertainty in
human urine in e cage of Cushing's discease, and B (IV) and
F were later found in pogteoperative nrinez and from cases
aftor stimulatlon with corticotrophin, (Yason & Sprague,l948;
Mason, 1950), These seme compounds were found in normeal,
male urine (Schneilder, 19503 1962) In small amounts, together

with/
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with dihydrocortisons (pregnane 17, 2l=diole3,11,20 trione),
(v) and tetrahydrogortisone (pregnane 3d, 17«, 21 triolwll,
20 dione), (VI), the latter proving to be the main adrenal
atereold moitabollite but terahydroecompound P (VIi) (oregnane
3, 11P, 17h, 21l=tetracl-20=-on0) also appears Lo be present
in normel urine (Cope and Furlock, 1983), Tatrahydro-
compound 3, (VIII) (pregnans 3%, 17K, 2letriol-20-one) hasg
hean found Lo be princlpal gonstituent in the urine from a
gagse of congenltal adrenal hyperplasis with hypertension, a
condition in which 1t has baen suggested thet there 13 abe-
sgence of an gnzyme nacessary for the Introductlon of a
hydroxyl group ab Gll~atom, (Bberlein snd Bonglovanni,l955).
Helson and Samuels (1952) uwsing a chromatogrophic separoe
stlon end the Porter and Sllber reactlon were sble to detepre-
imine the free plasma corbticoids and found & renge of 410 [ig,
per 100 wml, in normal subjects, Bayliss and Stelinbeck(19563)
showed by means of papor chromatograms that cOmpound F waa
the maln active consbituent and amounted to 3-5 g, per
100 ml,, Ghat no compound & could be detechted, and thet the
balance was more polar uwndaer the conditions and coneistad of
tatrahydroscompound ¥ and tetrahydro-compound =, It has been
further demonstrated that the total corbleold moterial eXe
stractable from plasme after btreatment with glucuronidase is

ugually/
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vanally about three timea the levael of freec material, evan
after ACTH stlmulztion, when both froctions may rise o eix
times bthe normal level, (Reddy et al, 1988), 'he plagan
cleprance valuesg for fraee and conjugated cortleold are wldely
difforent, 11.2 ml, snd %1,0 w1, per sinate reapectlively, whaen
computed in relatlon bto creatinine clearance velues,
(Bonglovarmi & fberleln, 1958b), showlng a preferentlal re=-
sabgsorption of the fres materlal,

It must be accapted therefore thst slstshough cowmpound #
appears Lo be the maln eebive ndrenal starold preaent In
plesma, Interconverslon takes plees possibly in the kidney,
in such « way that a higher lovel of reduced compound B ig
2lao present and 1t is this conpound in tha form of lts glumumt
sondc acld derilvative which la normally prosented in lapgest
guantity Lo the kidney for excrstion,

Cope & Huwrlock (1953) were able t0 show that thesg row
sduetlon products were blologleally inecetive, and the overall
pleture agress with the findings of thls investigation,

Thare ig 1ittle doubt that the majJority of the chamleal
mothods ot present in use ape capable of glving a satisfactory
eatimete of urinery cortlecids aspeclally where the total
cortioold meterlel is belng eatimeted, The fact thet the

groater/
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gf@atar part of this material ls blologleally inective doas
not datract from the value of such estimations slnee these
reduction products eppesyr o reflect the overall change as 1s
gvident when eerlel sstimstlons are belny performed during
adreonal stirmlstlon with edrenmvcorilceotrophic hormone, Thero
sre indicetlons however, that greator gmphssls wlll be laid
upon beth gqualitetive and quantitative identification of pare
stienlar wmetebolltes ond 1t 1s here that chrometographle sope
sarvation wlll plsy an inoreasingly imporitant pars,

e blologleal meithods of asgay of glucocerticolids are
laborious, itime consuming end sensitive only in the hands of
workaers apecelallsing in this partieular fleld and have little
or 10 place in routine blechamletry clithough they must gtill
remaln ng the £inel rvefarence, when phyalological actlvity

la belng lnveatlgated,
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SUMMARY

RN L ik A

A study hos been wede of the formaldehydogenic method

for the determinstion of urinory cortlcolde and of
the factors Inflinencling the llberation of glucuronlce

aeld conjugates by ox splean @nglucuronidase.

e estimation of uprinspy corticolds by the mouse lliver

glycogen deposition method hre slso heen Linvestigated
and o method la offered whoreby one oporator can adw
srenalechomdse miee at the rate of sbout six enimals

per hour,

A comporison hes been made of the avove chemleel and

In

biologlienl mathods for the sasay of corticolids in ex-
stbpachts from human uplne, Tt hos been found thst in
urine from normel Individuals, of the free corticold
material direotly extractable with chloroform, glighte
tly more then half is biologleally asctive and of the
material conjugated with glucuronie secld and libersied
by ngluauranlﬂaaa ebout cne thirtleth is biologlcally
agtive,

the two gasag of Simmonds ! diseese astudied, & very low
froa cortlcold exerotion wae found by the chemical

me thod /
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mothod and no blologleally sctlve materlal could be
datacted, The conjugated fractlome were only allghte
11y reduced compared with the average normal velue
when estlimated chemloally but once mora only minimsl
amounts of glycogenic meterlal were demonstrable,

S, Where hlgh total corticoid levels were wmet, as 1in
urines from s csse of Cushing's dlsease, from a
patlent suffering from pemphlgus on treatment with
cortlsone, and from two csses of nephrosls during a
courae of ACTH therapy, bthe free fractlon conbtalned
a smaller proportlon of glycogenle material than wag
found in normal Indlviduals, supggesting that exceas
adrenocortical sbterold was belng treated as potente
:lally toxlc materisl and 1ts excretion expedited,
Urine from both nephrotle patlenta also showed a
higher proportion of active slerold In thelr oone
: jugated fractlons then d1d the norwals,

6, The signifidanoa of these findings ls disoussed in rele=

st lon to regant work on blood cortlicostsrcid levels,
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CHAPTER VI

ADDITIONAT BXPERIMENTAL DATA
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Bxperimental Results Obtained During Preparation
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O Iog s d-R6a poriaa gupva,

adrenslectomlaed Hice Injocted with Stendard
Doses of Hydrocortlsone,

(Yee page 40)

FIyaogsn
Level | Body Spekkaepy] por LIVED per 10 @i, Av, S.D,
velpghtl Reading Body #elght
12,6 Jig. 20 0,088 4,79 2,99
22 0,014 0,77 0.8H
20 0,096 5,25 2.38 1,28 0,91
(=6 ) 21 (¢ ,005 0,27 0,03
21 0,03 1,65 0,79
28 C.085 4,82 1,65
26 s, 20 0,250 13472 6,87
23 G024 1,82 0,857
29 0,156 8,56 5,89 3,75 1,80
(n=8) 19 0,056 5,06 1,61 |
25 0,219 | 12,00 4,79
29 0,176 9.66 4,59
22 0,148 8,12 $.69
21 0,154 8.46 4,03
26  Jlg.| 25 0,240 | 15,02 5,22
23 04100 5,45 w2y 07
21 0.149 3 15 9,88 :
(n=8) 20 0,02 1.52 0476 3,91 1,69
25 o.bao 11,97 4,78
21 0,250 13 .61 b.é&
24 0.210 | 11.39 4,75
23 0,128 6,94 3,02
25 Jis. 58 04272 | 13,40 4,20
30 0,287 | 12,65 4,24
R [l LR & ¥t [
(1=6) gg Cﬁfkﬁﬁ qu%a %f?%b $,75 2,21
26 0,592 | 19,29 7.71
2% 0,182 8.94 O 404




75,

Praparation of 10§Yﬂoae~ﬁeapnnae Curve,

(Contimad)
‘ FIycogai
Level | Body | Spekker|[ pey Liver|per 10 gm, Av, SaD,
welght] Reading pody Welght
50 Mg 29 0,203 11,2 5,12
23 0.810 17.1 7 .40
22 0,.223 12,9 5,58 7 .40 2,26
(n="7) 20 0,182 10,0 5,00
29 0,462 25,5 11,08
22 0.411 22,7 10,33
22 0,295 16,1 701
50 118 22 0,281 14,4 6,54
22 0.442 25,3 10,59
{n=4) R 072 20 45 0,83 8,20 &+ 1,72
22 0,269 14,8 G.72
80 HED 23 0 . 260 14,2 6,18
24 0,178 9,7 4 04
19 0,234 12,8 6,73 7.10 ¥ 3.6l
(n=6) 28 0094 Ba1 2,83 :
21 0.480 26,5 12,51
26 O.bﬁﬂ 27 4 10,94
B0 LD 23 04210 11,5 5,00
24 0,323 1? 7 7.88
27 0,538 20,5 10,92 7.02 % 2,7
(n="7) 21 0,082 4.4 2,09
24 0,283 15,5 B.44
20 0,283 15,5 7.5
20 0,048 19.1 2,55
50 g 24 04203 11.2 4,67
20 0,462 25,3 D73 :
20 0,295 36,3 8410 6,94 E 2,06
(n=4) 19 0,182 10,0 5,27




76

Praepavation of log Dosa~lesponse Curve,

(Contimed)

GIyoopen
TLeval, Body Spekker [ 08P L1VED| per 10 Zm, Av, SD.
dalght| Reading Body +elpht

100 1% 17 0.462 25,4 14,92
25 0,338 18,6 8,09

(n=5) 2 0 483 23,9 11,58 11,68 & 2,20
29 0,602 53,1 11.42
21 0478 26 44 12,88
100 L 20 0.246 13 o4 6,70
20 Q . B00 27,4 10,98

21 (.208 11,4 5,43 10,65 : 3,40
(n=6) 18 0 4460 25,2 14,00
23 04556 &50,5 13,26
20 0,496 27.1 13,58
100 g, @2 0,462 22,9 10,42
19 0,710 ak,2 18,52

(1=8) 16 0,182 9.5 5,93 10,21 % 4,02
23 0,462 22,9 9,95
A4 0 280 12,4 7 o« S50
17 (L3913 15,5 9,12
100 Jg. 23 0,512 17,0 7 o 59
20 0,376 20,5 10,285

21 0,428 23 5 11,09 0,39 & 3,02
(1n=7) 29 0,298 16,2 8,57
23 0,698 37,9 16,46
29 0,596 21,6 9,82
28 0,460 25,0 11,38
100 s, 26 0,487 2%, 8,11
21 0,655 52,3 15,39

(1==6) 29 0,5%4 28,5 2.76 11,01 oy 2.61
32 0,600 29,6 9,26
30 0,885 41,2 13,71
22 0.488 21,6 0.8}




7.

DECATTED EXPERTUENTAT DATA
on
CASES 1 = 15,
from
PARLE XII




CASE ; No, 1, gondition: Normal Male

Uriné volume $4540 ml, per 48 hourd, .

Preformed Creatinine :3,.62 gm, per 48 hours,
PH 36,18

FREE | CORTICOIDS

4500 iml, urine taken, Extracted x4 with 250 ml, CHClg
Washed with 041 N-NaOH, water ard 880 ml, CHClz taken,
Evaporated pissolved in 16 ml, CHCls.

Chemical HMethod

1 ml, Oxidised 1 ml, Control
| Distilled = 1lOml,, then 3ml, taken
Spekker Reading: ' 0.286 ‘ 0.108
Interpolation
Difference: 44,0 HPg. comp, ¥,

.ﬁ ﬁree Corticold = 44,0410 4 16 x1000x4g40
: - 1000 3 2 80 00

1.34mg, Compound F per 24 hours,

il

\
CONJUSATED CORTICOIDS

2270 ml, urine taken after extraction of 'Freet,

Taken to pH 5,0 using gless electrode, -

120 ml, M-sodium acetate buffer pH 5,0 added,

250,000 units glucuronidasse added and incubated for 48°hours
at 37°¢,

cooled, Extracted x4 with 250ml, CHClgz.

Washed with 0,1 N-NaOH, wataer and 830 ml, CHCl, teken,

Fvaporated Dissolved in50 ml, CHClz, :

Ghemmcal Me thod

1l ml, Oxidised 1 ml, Control
Distilled > 10 ml,, then 3 ml, taken

Spekker Reading: 0,478 0,110
Interpolation
Difference: 106,6 K3

.. conjugated Corticoid = 106.6x10 x 50 x1000x227q
- 1000 K] L 830 2270

= 21,4mg, Compound F per 24 hours,




FREE CORTICOIDS .

r

Biological ifethod

Serial No,

L

467,

Mouse |Material | Body Spekker Liver Glycogen Av,
No, Weight | Reading mg/Liver| mg/10 .gm, |S D.
- gm, (Density) Body Weight {
1. 28 1 0.275 15,24 5.44 ’
2, 20 0.077 4,26 2,13
3. 8 th | 28 0.228 12,60 4,50 S.47
4. 165 - .25 |. 0,090 4.98 1.99 i
5. - 28 0.10% 5,91 2,11 oo
6. per 27 0 4228 12,60 4,67 1.43
7. mous e - - - O ;
8, ) - - - .-
O 23 160 1000 4540x
1000 8 880 45 0
= 0,26 mg, Compound-F per 24 hours,
CONJURATED CORTICOIDS
Mouse. |Material |Body Spekker Liver Glycogan . Av,
NG, ' Waight | Reading |mg/Liver|mg/10 gm, S.D,
: (Density) Body Welght {- :
1. 29 0.640 35,38 12,20
o, g | 25 0,370 20,42 8,18
S 48 th | 29 0.451 24,88 8,58 9,87
4. BEO | 28 0.422" 23.26 8.29 +
5, | per . 29 Q0,820 45,34 15,42 -
6, mous e 24 O. 284 15,70 6,53 5,01
7. - -
8 - - -
83 4500 100042270
s X
1000 48 2270,
= 1,04 mg, Compound ¥ per 24 hours,




CAST: No, 2, gondition: Normel Male

Urine volume : 3900 ml, per 48 hours,

Preformed Creatinine ¢ 2.32 gm, per 48 hours,
pH . . ‘714:4 “ %

FREE 'CORTTCOIDS

3800 ml, urine taken,  Extracted x4 W1th 250 nl, CHCl5
Washed with 0,1 N-NaOH, water and 860 ml, CHClsz tken,
Evaporated Dlssolved in 16 ml, OHClg.

Chemlcal Method

1 ml, Oxidised 1 ml, Control

| pistilled - 10ml,, then 3ml, taken
Spekker Reading: ‘ 0.150 0,075
Interpolationw - -
Difference: 25.9 [ig. Comp, F,
) Tree Gorticoid = 25.9.10 . 16 ,1000,3900

| 1000 & 2 860 3800.

.= 0,82mg, Compound ¥ per 24 hours,

CONTJU~RATED CORTICOIDS

1950 ‘ml, urine taken after extraction of !'Free!,

Taken to pH 5,0 using glasas electrode.

40 ml, M-sodium acetate buffer pH 5,0 added.

179, eoo unita glucuronldase added and 1ncubated for 480hours
at 37°C,

¢cooled, Extracted x4 with 250ml, CHClz.

Washdd with 0,1 N-NaOH, water and 830ml, CHCly taken,

Evaporated Dlssolved in B0ml, CHClg.

Chemical Method ~ ; o
k . L ml, Oxidised 1 ml, Control .
’ . pistilled % 10 ml., thﬁn 3 ml, taken

Spekker Read,ing: . Q 360 . 0.093
Interpolation B - . |
Difference: ‘78,4 }@g.

i

78.4 %10 x 50 x1000% 1950
666 & I B30 1950

.. Cénjugated Corticoid

é ' = 15,7mg, Compound P per 24 hours,




FREE CORTICOIDS

. R

, Blological iethod

79

Serial No,471,

Mouse .[Material | Body Spekker Livar G¢lycogen Av,
No,. | - Weight | Reading [ng/Liver| mg/10 gm, |S.D.
) gm, (Density) | Body Weight | -

1. il 0,339 | 16,%5 6,20
2, 25 0,245 12,12 4,84
3. 7 th 27 . 0,499 24 .68 .14 . 6.,39
4, TEY 22 0,283 14,00 5,83 e
5, . ) 24 0,191 9,44 5,93 -
6., per 24 0.409 | 20,22 8,43 1,85
7. mous g - ’ ‘ b
8. =
AR 41 160 1000 3900
IOOO V 860 3866
= 0,96 mp, compound F per;24 hours,
CONJURATED CORTICOIDS
Mouse Material'"Bédy Spekker Liver flycogen i Av,
"No, - Weight | Reading mg/leer mg/10 gm, " s.D,
| (Density)| - Body Weight-
1, 20 0,296 14 .62 731 _
2, 20 0,275 13,60 6,80 )
3, 48 th 24 0.464 22,96 9.56 7.48
4, 500 24 0,207 10 .22 4,27 +
5, per 26 0,494 24,40 9,38 . -
6, mous 8 23 .0,.,352. 17 .40 7 .57 1,80 -
Y7‘ - ~ - - '
6. - -
N 51 %500. 1000 1950
L1000 &8 830 1950

= O 84 mg. Compound i per 24 houra,




CASE o5, condition: Normal Male

Urine volums S 1060 ml, per- 24 hours. .
Preformed Creatinine : 1 72 gm, per 24 hours,

FREE |CORTLCOIDS

10001n1 urine taken, Extracted x4 with 2501n1 CH015
- - Waghed- Wwith 0,k N»NaOH water and 87ml. quls taken. "
Bvaporated . Dlssolved in 10 mi; CHGIS.

Chemlcal Me thod ) _ . . S -
) : ; 1 ml, 0xidised 1 ml, Control .

- ‘ i - Distilled 5 Ioml., then 3ml, taken
Spaekker Reading: P 0,112 K 0,072
Interpohation 5

Différenoe: ‘ , K 15,2..P@. Comp, ¥,

S Tree Gortiocoid = 15,2,10 ., 10 % 1000, 1560
1000 3 1 870 1600

= -0.6lmg, Compound I per 24 hours,

! Lt
CONJUSATED CORTICOIDS

1500!ml, urine btaken after extraction of !Fraag!]
. Taken to pH 5,0 using glass slectrode,
i 30 ml, Gnsodium acetate “buffer rH 5.0 added,

1a0,000 units glucuronidase added- and 1ncubated for 48 hours
at 37°C

gooled, Extraoted x4 with 25@m1 CHOlg. :
Washed with 0,1 N-NaOH, wdter and 800 ml, CHCls taken,
rvaporated DlSSOlVGd in25ml, CHCl3z.,

Chem;cal Me thod . ' C .
> : . 1 ml, Oxidised 1l ml, Control

Distllled > 10 ml,, then 5 ml taken,

Spekker Reaéin 3 1 1 .
Interpolation ‘ : - : : '
Difference: 2 x 62,418,

. Conjugated Corticoid =124,6 x10 x 25 ;Klooaxlseg
1600~ 3 1 800 1500

=13,5 mg.fCompoﬁnd P per. 24 hours,



N oe

Serial No,

. 475
FREE CORTICOIDS '
Biliological ilethod
Mouse |Material | Body Spekker- | __Tiver (tlycogan Av,
No, Weight | Reading mg/Liver| mg/10 gm, |S.D.
gm, (Density) Body Welght
1, 24 0,093 4,60 1,92
2. : 28 | 0.110 5,43 1,94
3. 8 th 22 0.168 8,51 3,78 2,54
4, 100 20 0,148 7436 5,68 +
5. 0o 24 0,050 . 2,49 - 1.04 =
& par 22 0.043 | 2712 0.96 1.17
" OUs & 28 0.236 | 11.e4 416
8. 25 0,142 7,01 2,81
& 18 100 1000., 1560 -
IOOOH 70 500
= 0,287 mg, Compound F per 24 hours,
CONJURATED CORTICOIDS
Mouse |Material Body Spekker' | Liver Glycogen ‘Av,
No, ‘ Weight | Reading |mg/Tiver|mg/10 gm, S.D,
- | (Denaity) Body Welght |
1. 25 0,515 15,45 6,18
o 19 0.010 0,50 (0.26)
3. 25 th 27 0,114 0,72 2,12 5,54
f4. 2h0 26 0271 13,38 5,28 +
5, pe r 23 0.112 5,55 2,41 1.47
6. mouse 24 0.182 9.00 3,75
7. 28 0.152 7,50 2.68
8. 22 0.10% 5,29 2,40
.
vae. 29 %280 +x1000%x 1560
1000 . = 800 . 1500

=0

32 M8.

compound F per 24 hours,




cAsEENo,%L, condition: Normal Male

Urine volume : 1650 ml, per. .24 hours.

Preformad Creatinine : 2 15 gnm, per 24 hours,
. PpH G.jJ Co

FREE CORTILCO IDS

1600 ml urine taken ' Extracted x4 W1th 25om1 GH015
_Washed With 041 N-NaOH, water and 885ml,. CHClz. taken,.
Lvaporated Dlssolved in 8-ml, GHClg. .

Chemical Method j : ‘ y I
s 1 ml, Oxidised 1 ml, Centrol = .
Dlstllled - 10ml,, then 3ml, taken .

Spekﬁer ﬁeadiné;. .? . . 0. 151 : . 0,078 .
Interpolation - f ‘ N
Difference: : | 19 5 pg. Comp, F. .
,ﬁ Free*cortloon.d = 19.5311(“)-.; 8 X:LOOO:K'USSO -

bev e war 600 N "

1000 & L

= (0,60mg, CompOund P pcr 24 hours

0 NJIf’iA TED CORTTCO. IDS

1600 ml, urins taken after extractlon of 'FreeJJ~f :
Taken to pH 5,0 using gless electrode,
S 32ml, W—sodlum,acetate buffer pdH 5,0 added. : -
160 O@O ‘uniltsg, glucuronldase ‘added.-and 1ncubated‘for 48°hours
- "-atSVC-
-Cooled Fxtractsd x4 withéﬁi)ml CH013 ; :
Washed with, 0,1 N-NaOH, water:ard SVOnﬂ. CHCl5 taken
Evaporated, vDigsolyed . 1n£K)m1 CHClg. - T '

Chemical wethod ; i L o
1'ml, Oxidisdd 1;m1 Control .
Distilled - 10 ml., then & ml, takep-'

Spekker Reading: - 10,293 0, 061
Interboiation - . ’ ‘
Difference~ e o ) '6 fé e,

.". co,njugated Cortlcoid = 68,4 %10 x_ 50 - 51000 51650 .
| o . Moo BT T B0 1600

it

13, 5mg, -'Compound:{"F_\ peyr 24 ho_firs.

e ot
N




*

Serial No, 479,

FREE CORTICOIDS

Riological ilethod

Mouse {Material | Body Spekker Liver (tlvcogen Av,
No, | ‘Weight | Reading mg/Liver| mg/l0 gm, [S.D,
gm, (Density) Body Weight

1, 26 0,038 1,89 0,73

5 23 0.183 | 9.08 3.59

3. 6 th 24 0,102 5,05 . 2.10 2,58
4, 80 27 0.121 6.00 2.22 +
5. 25 0,020 0.21 (0.08) -
6. per 24 O. 171 8.48 5,54 1.02
7, mous g 24 0.159 7.88 3,28

8, : - -

A 18 x 80 % 10001650
060 — 86— —B85 ~T&00

= 0,28 mg, Compound F per 24 hours,

CONJURATED CORTICOIDS

Mouse |Material |Rody Spekker Liver Glycogen | - Av,
No, Weight | Reading (mg/Tiver|mg/10 gm, SD,
(Denaity) Body Weight-

1. 20 0.100 4,95 | 2.48

5 25 0.323 15,98 6,39

3y 48 th 23 0,258 12,74 5,54 5,52
4, 500 T 23 0.554 16.50 7.18 _ +
5, per 29 Q.412 20,40 7.85 , -
6. mous e <2 0,337 16.69 7 .57 1.98
! 18 0,110 5,44 3,02

s, 18 -0,136 7.39 4,10

L4

v 34 x 500 x1000x 165Q
1000 - .48 870 1600

= 0,42 mg, Compound F per 24 hours,




CASEiNO.S. condltion: Normal Male

Urine volume H 2280 ﬁl;iper"é4fhoura;

Preformeg Creatlnlne : 2,955 gm, per 24 hours,

‘ pH o“ (}.{}) i . , . o et ey
PREE CORTICOIDS . | ‘

2000 m1, ‘urine taken Extracted x4 With 250 ml, CH015
- ‘Washed- with 051 - N-NaOH water and880° ml,” CHCLy taken,
Evaporated Dlssolved in 10 ml, GHCls.

Chemioal Method

fl ml; Oxidised ’1lml:“00ﬁtroi‘
Dlstilled = 1Oml,, .then 3ml, taksn.

Spekkgr Reading: . 0,122 ; 0,091 :
. Interpolation j S ;
Difference : ‘ . 12,0 '[g. Comp, F, i;

t

S pree Gortlooid = 12,010

. 10 x1000x2380
10000 3 1 880 2000

0.54mg, Compound I per 24 hours,

i
|

Il

CONJUSATED CORTICOIDS

2000. ml, urine taken after extraction of t'Fraet,

Taken to pH 5,0 using glass slsctrods,

100 ml, M~sodium acetate buffer pH 5,0 added,

176, 500 units glucuronidase -added and incubated for 480hours
: a8t 37 C,.
cooled, Extracted x4 with.250ml CH013 ‘

Washed with 0,1l N-NaOH, water and 820nﬂ. CHGlS taken,
Evaporated ‘Dissolved in 50ml, CHGlg. : '

| : ‘ ;
Chemlcal Me.thod : . o
. A 1 ml, 0x1dised -1 ml, Control
‘pistilled + 10 ml,, than & ml, taken

spekker Reading:’ 0,313 . 0,099

L : | |
Interpolation . , - o -
Difference: . j 53~8. Jﬂg.i N

o.; conjugated Corticold =63,8 x10 x 50 %x1000x2380" .
Tooe T 820 5000

= lS;émg;'Compownd?ﬁzpéf”éﬁ hours,



Lre

serial No, 496,
FREE CORTICOIDS
Blolegical iethod
Mouse |Material | Body Spekker Liver (lycogen Av,
No, Weight | Reading [mg/Liver| mg/10 gm, |S.D.
gm, (Density) Body Weight

o 29 0.065 3.42 1.18

2, 24 0.124 6.51 2,71

3, 8 th 28 0,080 4,21 1.50 2.91
4, TOU 28 0.149 7.82 2,79 +

5. 0 0.086 4,52 1.51 -

6. _per 24 0.114 5,99 2,50 0.74
7. mouse 30 0,191 [.10.02 35,34

8. 24 0.134 7.04 2,93

L]
. 17 xlOQ;xloo 2140
TO00 ssox’z‘b‘b‘ﬁ
= 0,26 mg, Compound F per 24 hours,
CONJURATED CORTICOIDS
Mouse |[Material |Body Spekker Liver slycogen Av,
No, Weight | Reading |mg/Liver|mg/10 gm, S.D,
(Density) Body Weight-

1. 26 0,618 32,48 | (12.50)

2. 30 0,139 7 « 90 2,43

3. 48 +h 258 0.2562 13, 124 5.76

4. 500~ 30 0.253 13,30 4,44 4,42
5. - pET 26 . 0.252 13.24 5.09 -+
6. mous e 29 0,154 8.08 2,79 -
7 24 0,284 14,92 6,22 1,32
8, 24 0,193 10,15 4,22

»

o 500 10002380
1000 '“BEUXﬁKﬂﬂ3

= 0,42 Mg,

Compound F per 24 hours,.




L

CASE No.6., conditions mbrméi"%émala

Urixie volums : .. . . 1610 ml, per 48 hour's.

Preformed Creatinine - :’- 1,21 gm, per 48 houra.
pH i 6,62 .-

'FREE CORTICOIDS

1600, ml, urine taken Extraoted x4 with 150 ml, CHCl
Washed with O, Ll.“N’*-*NéOI'f Wate'r bkﬂd%@@mlgi‘fm?cl taken o

........

Eva porated Bi"ssol"ved?‘tn*‘“l ~1 l‘"““CHCl“ bond Lo

Chem:L ca 1 Me thod

1 mla oxidised . 1 ml, Control -
pistilied -,)-10m1., then Sml taken’

Spe%kér“RQBQing: R 0,130 - . 0.069
Interpolation | | : -
Difference: - . 2l.8  [g. ;Comp, P,

! Free Gortiooid = 21,8510 3,10 x 600x

1000 37 .2 580..1600

i

'o.ssmg’, Compou'nd F per 24 11(5_111'5 .': |

|
CONJUSATED CORTICOIDS

1600 ml, uring: ‘baken after extraction of. 'Free',
Paken O pH 5,0 us ing gless slectrode,. = °
80m1. M-sodium acetate buffer pH 5.0 added,
176, 000 units glucuronidaae added and inoubated for 48ohours
: at 37°¢,
Cooled Extracted x4 with 150 ml, CHClg. o
Washed "with 0,1 N~NaOH, water and 520 ml CHCl taken.‘
L‘vaporated Dissolved in 50 ml, CHClg. - o

' chemical-.,Method e e ‘
- 'i;”“”*’ Tin mlrfoxidised 1 ml, control
( SV 7 1 A T YO “then - 5 ml, taken
spelqker Reading: : . 0,406 . 0.075 ¢
Inten:-polation ‘ . ' .
pifference: : . 96.7 AT

S, conjugated Cortiocoid = 96,7 %10 x 50 x 600 x 1610 .
1660 "3 2~ 520" 1600

= :9,3ng, Compound F.' per 24 hours, |




FREE CORTICOIDS

Biological Méthod

_@@riallNOt

834,
547

Mousa |[Material.| Rody Spekkar Liver Glycogen Av,
No, © | Weight | Reading [mg/Liver| mg/10 gm,  |S.D.
gm, (Dens ity) Body Weight

1, L 33 0,334 16,50 .00

o, ol 40 0:.425 | .21.00 5.25

3. 8 th'| 34 0,163 8,05 2,37 4,13
4. STl 38 0,213 10 .52 2,77 +
5. 38 0,441 21.80 5,74 -
6. per 38 0.283 13,99 68 1.27
7. mous e - ‘ N

8- =y

roop
e 25 %100 :: 600 1610 X 1
1560 _
= 0,18 mg, Compound F per 24 hours,

CONJURATED CORTICOIDS
Mousge [Material |[Body '7iSpekker Liver Glycogen Av,
No, Weight | Reading |mg/Livermg/10 gm, S.D,
1. - 40 “0,346 17,05 .26

2. 56 0,425 20,82 5,79

3. 48. th 33 0,53 26,42 .00 5.89
4, 500 - 32 0,238 11,72 3.66 +

5. pe‘_p 29 0 39'7 19 56 6.'74- -

6, ‘mous e 35 0,488 24,10 6,89 1.52
7. -

8. -

.87 x600_x 80051610
L B ] x
000, 20 1600 “g-

=0,22 mg,

Compound F per 24 hours,




CASE 1No0,Y, Condition: Normal Female

Urine volume g 1020’-ml-;'--:ﬁaéa;-x‘:“?2"»fl-*h.cnmms!.~
Preformed Greatinine : 1,01 gm, per 24hours, .
p}I . 77 62 - . - L e N T o PR

FREE 'CORTICOIDS R i o

1000. ml urine taken Extracted x4 with 150 ml, CHCl
.- Washad: with- SN NnNaGH, water and -510ml;. CHC Lz taken, .
Evaporated, = Disgolved in° lOml CHCls. , ; K

: ‘1 ml, Hokidlsed 1 ml Control ;
) ( g Distilled a»lOml., xhen 5m1 taken ;
Spekker Reading: . 0,141 : 0,105

Chemical Method

Interbolation ' N E
Difference. _ 12.@;‘Pg‘_ Comp. P,
. .

11

. Pree Gortiooid 12,0x10 x-10 x 600x1020

10000 5 1 500 1000 -

= 0,49mg, Compound F per 24 hours,

CONJU~ATED CORTICOIDS

1000 ml urine taken after extraction of-'Fﬁee'w

Taken to PH 5,0 using gless electrode.

50 ml, M-sodium acetete buffer pH ‘5,0 added; - _
100,000 units glucuronidase addeaed. and incubated for %gghours

' . at C, -
Cooleg thracted x4 with,laaml CHClg X
Waghe with 0,1 N~-NaOH, water and &Mlml CHGl

taken,
Tvaporaeted, Dissolved infx)ml CHGla.- R

3

Chemical Method - :
— : l ml, 0xidised: 1 nml, Control L
| ' Distilled % 10 mlg, then 3 ml, taken
Spekker Reading: ; K O 375

. O .16 5 . ;
Tnterpolation . , L : .
Difference: R ;Hg'ﬁ

v Conjugated Cortiosid =%9.2 xlox 5 1000 - -
1000 3 % "5"ongl" ~1000

::16;13£B1Gombound"ﬁ_per'Eé hours.




B,
Serial No, 538
FREE CORTICOIDS

Bilological ilgthod
. A1l = 10 ml, at Nelson stage.

Mouse Matefial Body Spekker Liver (lycogen Av,
No, Weight | Reading mg/Iiver| mg/10 gm, |S.D,
gm, (Density) Body Weight ‘

1. 30: 0.453 ‘| 10.60 | - 3.53

5 28 0.241 | 5,63 2,01 |

5, 8 ith 28 0.468 10,93 3,90 3,43
4, T 33 0.621 14,51 . 4,39 +
5 00 5y 0.175 4.09 1133 -
7. mouse - '
8, -

. 22 . 100 . 600 _, 1020 -

T000 8 BIo 1000

= 0,33mg, Compound F per 24 hours,

CONJURATED CORTICOIDS

A1l > 10 ml, &t Nelson stage,

S

Mouse |Material |Body .| Spekker Liver Glycogen Av,
No, Weight | Redding |mg/Liver|mg/10 gm. " S.D,
g (Dengity) , Body Welght{

L. 30 - 0.543 12,68 4,238

2. 54 0 .34%7 8.11 - 2,39 2,84
3, 48 ‘th | 29 0,261 6.10 2,11 +
4, 500 3 | 0.288 6.73 2,24 -
5, per 33 0.429 10.02 3,04 0.70
%. mous e 27 0,351 8,21 | 3,04 .

8. -

»

J. T 20 4 500, 600. 1020
1000 48 500 1000
= 0,26mg, Compound F per 24 hours,




CASE No, 8, Condition: Normal Female,

Uring volumse
Preformed Creatinine

PH 1. 7.41.
FREEiCORTICOIDS

850 ml, urine taken,

: 870 1, per 24 hours,
0.83 gm, psr 24 hoursa,

i

Extracted x4 with 1001n1 CHCIS

Washed with 0.1 N-NEOH water.and 510 ml, CHClz" taken,i'
Evaporated, Dlssolved in 10 ml, GH015. . .

Chemical Method

0 ml. Oxidised. 1 ml, Conbrol

- T Distilled = 10ml,, then 3ml, taken
Spekke?“Reading: 4 ©0.111 S 0.090 ' ?
Interpolation - -~ SRR : -
Dlfference: _ 8.2 ' Pg. Comp. F,

.5 TFree Cortiocoid = 8,2.10 ,10 . 600 . 870

o . 1000 "3 T Bio 850

= 0.35m@. Cqmpouﬁd F per 24Qhours.

CONJU“ATPD CORTICOIDS

850 ml, urine taken after extraotion of 1Preat, .

Taken £0 pH 5,0 using glags electrode. _
43 ml, ﬂ-sodium acetate buffer pH 5.0 added. @ -
100’Q00 units glucuronldase added and incubated for 48 ‘hours

at 37°¢,

cooled, thracted %4 with 150ml;, CHClz.- ,
washed with 0,1 N-NaOH, ‘water and 470ml, CHCl taken.

Fvaporated Dlssolved

Chemical-Method

Spellker Reading:

Inteﬂpalétich
“Difference:

. Cdnjugated Corticoid

inb50 ml, CHClg. ;o ¢

1 ml, Oxidised 1 ml Con'crol .
Distilled é 10 ml., theh 3'ml, taken

0,269 . - 0.095

i

.55.8 Rg.

= 53,8 %10 x 5Q,Axﬁggdxsvg” S ‘
ﬁzﬁﬁf‘ 3 470 850 L

=§11.2mg{ CompoundfF per 24 hours,ﬁ_




FREE CORTICOIDS

. Biological ilethod

gerial No,

Ol g

511,

A1l > 10 ml, at Nelson stage.

Mouse |Material | Body Spekker Iiver Glycogen Av,
No, Weight | Reading mg/Liver| mg/10 gm, |S.D,
gm, (Density) Body Weight

1, 29 0,285 | 6.01 |, 2,0%

=Y 32 0.376 8,85 2.77

3. 8 th 28 0.494 11,62 4,16 2,56
4., 100 3% 0.416 9,80 2,97 +
o, ‘ 34 0,205 4,82 1.42 -
6. per 29 0.244 5,75 1.98 0.88
7. mous e T -

8, X -

S 18 %100 4 600.870

1000 8

t

510 3

= 0.27 mg..Compound F per 24 Eburs,

CONJURATED CORTICO IDS

r
[

A1l = 10 ml, et Nelson stage,

Mouse |[Material {Body Spekkar Liver Glycogen - Av,
No, . Weight | Reading |mg/Liver|mg/10 gm, S.D,
: ~ (Density) | Body Weighti |

1, 30 0.226 | 5,32 1,77

5 28 - 0,317 7.46 2.6%7

3, 1 48 th- 28 0,045 1,06 0,38 1,87
4, - T00 36 0.277 6.52 1.81 +
5. per 31 0,113 2.66 0.86 -
g. mous e 28 0,297 7.00 2,50 0,72
8. -

»
)

15 x 500 % 600 x 870

... T000 -

48 .. 470

"800

=0,22 mg, Compound F per 24 hours,




CASE No,9., Condltion:  gimmonds: Disease (Untreated)

Urine volumse 2 1280 ml; per a8 hours,

Preformaed Creatinine : 1, 4'7' g, per' 48 houra

- PH 6514
FREE. CORTICOTDS

1270 ml, urine taken, Extracted x4 Wlth 150 ml, CHClgz
Washed. with 0.¢1- N—NaOH, water and 560 ml, CHCL +3 taken -
Evaporated - Digsolved in 10 ml, cecls. . e

13

t

Ghemical_Method L Co
; L ml, Oxildised 1 ml Control
- Distilled = 1lOml,, then 3m1 teken

Spekker Heading:i : 0,090 . . O 079
Interpolation ' - B |
Difference: : . 4.8 Hg. Comp,.F.

ot ﬁree Gorticold = 4,5 x1o x_ 10 x_eoex;eeo

1060 8 - 2 500, 1270

il

0.09%mg, Compound F per 24 hours,

CONJUSATED CORTTCOTIDS

1270 ml, urine taken after extraction of- 'Free!,

Taken to pH 5,0 using glsss elsctrods,

. 64 ml, M-eodlum acetate buffer.pH. 5,0 added, - ,
125,000 units gluouronmdaﬂe added end incubated for gaohoure:

: at 37

¢cooled, Extracted x4 with 150m1 CH013

Washed ‘with 0,1 N-NaOH, whter and "470m1] cwol taken,

Evaporated Dissolved iniﬂ)ml CHclg.. L

Chemical Method N : ' I |
; _ 1 ml, oxfdised @ 1 mi, Control»
| ‘ Distilled 2 10 ml., then 3 ml, teken

Spekker Reading:. ' : 0,377 - . 091
Internpolation - , Lo ' ‘
Difference: . . 83.9 nig.

o . Conjugated Corticoid = 83 L9 x10 x B0 - _m;ﬁQQxlaﬁa'
000 - 8 2 470 1270

= 9.ng!;pompounth‘per 24 hours,

s
P



. .
serial No, 482
FREE CORTICOIDS

Biological ilethod

Mouse {Material | Body Spekker " Iiver (lycogen Av,

No, | Welight | Reading mg/Liver| mg/10 gm, S.,D.
an, (Density) Body Weight

1, 21 0,005 0,11 " 0,05

2, 22 0,010 0.21 0,09

3, 8 +th 23 0,008 . 0,18 - 0.0%7 T 0.17

4, 50 25 0,005 | -0,11 | . +

5 100 53 0388 | 48:88 | ( 7:88 ) :

6‘ .pel'w 2'5 0.062 1.51 0.5"7 0.20

7. mouyse . - : '

8. -

L]

1000~ 8  500. 1270 ~B~

= NL1 mg, Compound F per 24 hours,

CONJURATED CORTICOIDS

Mouse Materia L |Rody .Spekker Liver 'Gllycogen Av,
No, Welght | Reading |mg/Liver|mg/10 gm, ~ S.D.
(Density) Body Weight-
1, 24 0,146 3.06 1,27
2. 27 0,006 0,12 0.04
3. 48 th 25 0,013 0.27 0.1l1 0 .47
4, 500 I 22 0.048 1.01 0.46 *
g. : pir‘ 27 " 0,058 1.22 0.45 0,44
g mousea Died
6. : :
[
. S 12 2500 x 600 x 1280 ¢ 1

1000 48 470 1270 s
= 0,08 mg, Compound F per 24 hours,




CASE No, 10, conditions 'Simniondsi" D:Lsease - (Untreatéd) :

!

I

Urine volume : 840 ml, Pa 48;hour=s.

Preformed Creatinine . 1,24 gm, per .48 hours,
PH :, 6,71 - : _

FREE. CORTICOIDS

-600'ml, urine taken, Extraoted x4 with 150 ml, CH015
Washed with 0,1 N-NaOH, water and 500ml, CHClgz taf%gen
Evaporated DlSSOlVGd in 10 ml, CHOlS. -

Chemical Me thod ) o S
' 1l ml, Oxidised L wl, Control -
Distilled = lOml,, then 3ml, taken !

Sfpékk’er Reading: '. ' : 0.083 o .0.051
Tngerpolation | SRR
Difference: : 19.2 Rg" comp, ¥,

5 free Gorticoid = 12,2 110 . 10 £.600 640
| . 1006 3 2 5oo soo

= 0 26mg. Compcund F.per_ 24 hoursa,

CONJUMATED CORTT GO IDS

600, ml urine taken after extraction of 'Free'
Taken to pH 5,0 using gless eleotrode, Do .
- 30 mL;, M-sodium acetate buffer pH 5,0 added, - : *
'“/O OOO units glucuromdas‘e addad and 1ncubated i‘or' 48°hours
' at 37°¢C,
Cooled , I‘xtracted x4 with 100 ml,. CT—ICl ,
Washed with 0,1 Wy-NaOH, water and "500 ml (JTHCl5 taken. L
vaporated Dn.ssolved 1n 50 ml, CHCls, -

Chamical Method P '
; A 1m1 Oxidisad lml Control

Distilled -+ 10 ml., then 3 mls taken

Spekker Reading: - - o, 2’76 o 0.000
.Ililteﬁpolation . : ‘ ) : S B
biffererice: L : 56.5 Hg'

. - . ) s e *
.« Conjugated Corticoid = -56.~5'x10; x50 xB600 x 640
' | 1000 5 2 500 600

‘= 6.0 mg,. compound P per 84 hours,




8%,
Serial No, 484
FREE CORTICOIDS

Biological ilethod
A1l = 10 ml, at Nelson stage,

Mouse |[Material | Body Spekker Liver (tlycogen Av,
No, Weight | Reading mg/Liver| mg/10 gm., |S.D,
gm, (Density) Body Weight

1, 30 Ni1 Nil Nil

2, 25 Nil Nil- Nil

3. 8 th 25 0.010 0.22 0,10 - 0.05
4, 00 22 0,003 0,08 0,03

5. 25 | 0,007 0.16 0.01

6. per 30 . nil Nil Nil™

Y7. mousag 28 0.020 0.46 0.16

g 28 0.011 0.25 0.08

S Nil g 100,600 L 640 L
1000 S JLGGO_ —-

= N1l ng, COmpoﬁﬁdLF pérhzé_héur&"

CONJURATED CORTICOIDS

A1l S 10 ml. at Nelson stage.

Mouae“MaEerial-‘Bod&\ Spekkser Liver Blycogen ' " Av,
wo, .| ¢ Weight | Reading |mg/Liver|mg/10 gm. | S.D,
(Density) Body Welght{ . |

1 ) 24 0,149 |~ 3,39 1,42

5" 31 .7 0,036 0.82 0.26

3. 48 tn 25 0.100 2.29 0.91 0,71
4, 500 1 26 - 0.081 }. . 1,83 0.70 +
5, peET | 26 .| . 0.070 1,60 0,61 0.41
6, mouss 26 Nil Nil. N1l

7, 1. 29 0.098 2.24 0.77 -

8, - 25 - 0,111 2.52 . 1,00

»

-1000- 48 500 600 —5

= 0,08mg, Compound F per 24. hours,




!
I

CASE No,11, Condition:  cushing's Disease,

2690 ml, per 24 hours,
1.46 gm, DpEr 24 hours,

Uring volume
Preformed Creatinine
PH : - .6,58

*3 evo

FREE GORTICOTDS | e
2000 ml. wrine teken, Extracted x4 with 250ml. CHCls.

- . Wasghed with 0,1 N—NaOH water and 895ml, Cﬁclg taken

Evaporated ‘ Dlssolved in 16ml, CHCIS.

Ghemical Method N ' : a
, Sl ml, Ox1dised 1 ml Control -
: - pistilied 9-10ml then’ 5m1 taken- .

Spekker Reading: : 0 210 ; 0.079
Interpolation . h S
Dlfference: - 41 8 Hg. OOmp. ¥,
» ' i

I

41.8.10 . 10 . 1009,,._2090
1600 3 T 895 2000

S pree fortiooid

i

1;65mg, Compound F-per 94 hours,

CONJUMATED CORTTCOIDS

2000 ml, urine taken after extraction of - 'Free!,
Takan £0 pH 5.0 using gless electrode,. ..
40 ml, Mmsodium acaetate buffer pH. 5.0 added

266 ¢OO units glucuronidase added.and incubated for 48°hours
' at 37° C.‘.

‘-Cooled Extraoted x4 with 260ml, CHClg. . N

Washed with 0,1 W-NaOH, water and 850 ml, CHClg taken

..Evaporated DlSSOlVGd 1n1m0m1 CHGla. .

Chemycal Methcd

1 ml, Oxidised 1 ml Control .
Distilled 3 10 ml., then 3 ml, taken

Spekker Reading: ’ : O. 589 . 0,078
Inteﬂpolation . , i
pifference: . . L 91.2 qg,

:‘-cdnjugated»Corticoid = 91 2 %10 xloo x]oOOxzogo-f
| -,' T006 8 1 850 2000

= 3%7.4mg, Compoundﬁﬁ,per 24 héursifgf




[ ]
Serial No,485

FREE CORTICOIDS

Biological ilethod

Mouse |Material.|Body Spekker Liver (tlycogen Av,
No, . .{ Weight | Reading |mg/Liver| mg/10 gm, |S,D,
gm, (Density)| - ~ |Body Weight

1, 23 0 +137 7.8Y 3.42

5 21 | 0,259 | 14,90 7.09

3. .8 th 25 0.371 '| 21,36 | 8,53 5,96
4, 100- . 21 0,306 . |*17.60, 8.38 +
5. ' 21 | -0,131 | 7.53 3.58 1oL
B, per 26 0.234 | 13.45 5,18. 1,97
g. mouse | . 20 0.19% ] 11,03 5,52

IR 37 x_100 %1000 %2090
1060 —8 895 2000

= 0,54 mg, Compound F per 24 hours,

CONJURATED CORTICOIDS

Mouseé |Material 1RBody | Spekker Liver flycogaen' " Av,
No, Weight | Reading |mg/Liver|mg/10 gm, S.D,
: (Density) Body Welght|
1, 22 0,326 13,75 6,25
2, 20 0,183 10.52 5.286
3, 49 'th | 24 0.500 28,79 11,98 7,71
4, 1000 22 0.259 14,90 6,78 +
5, per 26 C 0,447 25,64 9,85 2-117
6. mous e 23 0,215 12,37 5,38 .
7. _ 20 0,292 16,78 8,39
&, 26 | 0,351 20,20 7.7

. 54 %1000 x1000 x 2090
L1000 49 850 2000

= 1,35mg, Compound F per 24 hours,




CASE No,12, - Condition Pemphigus (100 mg, cortisone . .
. ‘acetate- orally per diem)

Urins volume : léﬁoom1,~§er'24'hours.

Preformed Creatinine : 0.92 gm. per 24 hours,
PH @, 6:19 TR

PREE CORTICOIDS

]640 ml urine taken Extraoted x4 with BOOml CH013
- Washed with.0gl- N~NBOH water and :870mi, “CHCLy- taken,
Evaporated Dissolved in-10 ml, CHCl5.

Chemlcal Me thod : : B : o
' 1 ml, Oxidised 1 ml, -Control : :
Distilled - 1Oml,, then 3ml,  taken. .

Spok%er Readiog: i ; | d.272 o _;6.187
Interpolation - - :
Difforenoe _i A 4o 3 Hg' Gomp. P,
o Prae Gortiooid = 43,353,110 o 0 1000 1870
| 1066 3 svdxieqo

| = 1, 98mg compound F per 24 hours

CONTURATED CORTTCOTDS

- \ N
1640 ml, urine taken after extraction of fFroetl~“
Taken to pH 5.0 using glsas slectrode, .
80 ml wusodium aocetate buffer pH 5,0 added, C B
160,000 units gluouronldase added. and 1ncubated foz %SohourS'
il - a Ce '
"' gooled; .; Bxbtracted x4 with 25011 , CHClz. .
Washed w1th 0.1 W-NaOH, water and 880ml, CHCl taken
.Evaporated Dissolved 1n100m1 CHClg. o

Ghemical Me thod '
, 1 ml 0x1dised L ml, Control

Diatilled 2 107 ml., then.3 ml, taken

spekker Reading:' : : - 0,383 ' O 120
Interpolation - 7 oo
Differencs : , - _ N7 Aﬂg.:

.-Gonjugated‘Oortiooid 77 S %10 x 10O x1000x1870'
1000 9 1 - 880 1640

= 53,4mg, . Compound "F per 24 hours,




89,

= 0,96 mg,

Compound P per 24 hours,

Serial No, 480
FREE CORTICOIDS
| Biological ifethod
Mouse |Material | Body Spekker Liver ((lycogen Av,
o, Weight | Reading mg/Liver| mg/10 gm, . .|S.D,
g, (Density) Body Weight
1 22 0,147 7.28 3,31
2' 28 0.30%7 15,20 , 5, 45 :
5: 8 th 26 0,499 24,65 ° _ Q. 47 5,57
4, 60 31 0.272 15,48 | 4.38 +
5, 20 0,145 7,17 3,59 2:44
6. per 24 0,141 6,97 2,91
7. mous e 24 0.,297 14,70 . 6,13
8. 21 0.399 19,72 9.539
35 x 100 5 1000, 1870
1000 8 870 1640
= 0,57 mg, Compound F per 24 hours,
CONJURATED CORTICOTDS
Mouse - [Material Boay Spekksr Livser élycogen Av,
- No, o Waight Reading |mg/Liver|mg/10 gm, ° S.D.,
(Density) Body Welght-
1, 23 | .0.551 27,25 11,85
2. 26 0.62% 31,00 11,92
3 o7 th 24 0,554 17.50 7.29 9.10
4, 1000 22 0.262 12,97 5,90 +
O, per 26 -] 0,528 26,17 10,06 =
6. , | mouse 2" 0.414 20,53 7 /60 2.2
8. - - - -
S 1000, 1ooo 1870
: OOO o7 880 1640



CASE, No, 13, condition: Nephrosls on ACTH

Urine volume : 2140 ml, per 24 hours,

Preformed Creatinlne : 1,39 gm, DPer o4 hours,
pH : . 8,45 N

FREE. CORTICOTDS"

2000 11, "‘urine"’l'saken Extracted x4 W1th 250 ml, CHCl

. . Washed .with.0,1 N-NaOH; water and- 9001111 OT—TC.;._?) taken

Evaporated Dlssolved in 1oml GHOlS.

Chemlcal I"Iethod . . A : -
'L ml, Oxldised 1 ml, Control.
Distilled = 1Oml, then 3ml, taken

Spekker Reading: ; 0,312 _ 6.085
Interpolation - ', S o . ',.
Difference- . 68.0  [ig. ' Comp; ", y -

or Pree Gorticold = 68,0 x10 x 10 x1000 52140
1000 3 1 900 2000

“

= 2,69 mg, Compound F per 24 hours,

GO NTURA TED CORTLCOIDS '

- 2000ml, urine taken after extraction of- 'Free!"""'
Taken to pH 5,0 using gless eleotr-ode. .
loanl, M-sodium acetate buffer pH 5.0 addad ' T
218,000 wunits srlucuronidase addad and incubated for 4801'1011::'3
' at 37°¢C 3

" Cooled Extracted x4 with250 ml CHGlg. - T

Vashéd with 0,1 N-NaOH, water and 800 ml, CHC.‘L tal&en 5
Fvaporated Dissolved. 1n50 ml, chlg,. _

Chamical Method

;

1 ml, Oxidi‘s‘ed -1 omly control :
plstilled  10' ml,, then.3 mkl, seicen

Spekkex' Reading: (1:3 dil,) 0,420 0,079
Intc*r*pola tion _ , _ ' o
Differenca° _ .3 x 98,1 Jig.

o congugated-»(}ox\ticoid =294..3 %10 ‘x 50 %1000 x2140"
1006 3 1L 800 2000

= 65,6 mg, -Compound ‘F per 24 hours,




W)
Serial No, 499
FREE CORTICOIDS

Biological ilsthod
KOH digest =» 10 ml, as usual,

Mouse |[Material | Body Spekker Liver Glycozen Av,
No, Weight | Reading mg/Liver| mg/10 gm, |S.D.
gm, (Density) Body Weilght

1, 25 0.588 20,381 8,13

2. 27 0.589 30 .83 11,42

3. 8 th 23 0.460 24,08 10 .48 7.56
4, 100 20 0.223 11,66 5,83 +
5, 25 0.200 10 .47 4,18 =
6. per 22 1.027 53,61 (24 ,37) 2.76
7. mous g

8.

o 52 x100 ,1000,2140

1000 8 900 2000
= 0,77 mg, Compound F per 24 hours,

CONJURATED CORTICOIDS

KOH digest <= 20 ml,

Mouse |Material [Body Spekker Liver slycogen Av,
No, Weight | Reading |mg/Liver|mg/10 gm, S.D,
(Density) Rody Welght

1. 28 0,595 62,27 22,23

2. 26 0.469 49,06 18,89

3. 38 th 26 0,404 42,26 16,32 15,62
4, 500 29 0.,431 45,08 15,52 +
g. peE 21 0.140 14,62 6.97 -

. mous e 21 0.2 28,96 13,79 4,71

7. 22 0.0gg (Toxic)

8. —

Jo _281x500 x1000 x2140
060 38 800 2000

= 4,94 mg, compound F per 24 hours,

8

[=VaYal

(Approx, ) repeated with

-~ th



91,

Case No,l3 continued

CONJURATED CORTICO IDS

Mouse |Material |[RBody Spekker Liver Glycogen Av,
No, Weight | Reading |mg/Liver|mg/10 gm, " S.D,
(Density)l - - |BodyWelght:

1, 29 0.453. 23.28. |+ 8,03,

2. SRS 22 0.319 16,40 7.45

3, 8 th 25 0.290 14,91 5,97 6,89
4, 500 | 25 0,149 |  .7.66 3.06" +
5, peT 30 0,340 17.49 |- 5.93 2.42
$; mous e 25 0.b33 27 .41 10.98 \

g,

»
oo 46 %500 %1000 %2140
1000 © 800 2000

= 38.84mg, Compound F per 24-hours,




CASE  No, 14, Condition: Nephrosis on ACTH

Ur-iné volume
Preformed Creatinine

PH ¢

1280 ml, per 24 hours,
0,98 gm, psr 24 hours,

.0

.0

FREE ' CORTICO-IDS

1260 11, urine taken, Extracted x4 with 150 ml, CHClg.
Washed w:l.th 0.1 N-NaOT{ water and 480ml, CT?CIS taken
Evaporated DlSSOlVGd in 10 ml, GHCZLE,.

Chemical HMethod : -_ A
! 1l ml, Oxidised 1 ml, Control -

Distilled - 1Oml,, then 3ml, taken
Spekker Reading: (1:2 aiy) 0.386 | 0 1123
Interpolation _ . | SR
Difference: 2 x 80,3 fg. Comp. ¥.

.. Free Corticoid = 160610 x10 600 %1280

| 1000 8 1 480 1260

I

= 6,7%g, Compound F per 24 hours.

CONJURATED CORTTCOIDS

1260 ml, urine taken after extractlion of 'Freet,

Taken 56 PH 5,0 using gleass slectrods,

83 ml, M-—sodium acetate buffer pH 5,0 added,.

125,000 units glucuronldase added and :anubated for 480110111?3
at 37

cooled, L‘xtracted %4 with 150ml, CHCls. |

Washed with 0.1 N-NaOH, water and -520ml, CHCL,; taken,

Evaporated, . Dissolved in 50 ml, CHClsz,

!

Chemlcal Method

1 ml, 'Oxidised "1 ml, Control }
Distilled -» 10 ml,, then 3 ml, taken:

spekker Reading: (1:3 ail,) " 0.368 0,088

Tnterpolation
Difference: 3 X 82,0 R&.

!, comjugated Corticoid = 246,0 x10..x 50. xeoo 1280
. 000 o - L - 520 1‘2‘66‘

- 48,0 mg, Compound-F per 24 hours,



FREE CORTICOIDS

Biological iethod

92,

Seriasl No, 51l

+

Spekker

Mouse |Material | Rody Liver (lycogen Av,
No, Weight | Reading pmg/Liver| mg/10 gm, |[S.D.
gm, (Dens ity) Body Weight
1 28 0.583 | 28,52 10.18
o’ 26 0.478 25,38 8,98
3 4 n| 26 0.248 |- 12,12 4,66 6.78
4, ST0) 26 0.480 | 23,47 9.04 +
S. 2% 0,178 1.10.,42 5,87 S
6. per 28 0,308 . 15,086 5,387 2.22
7. mouse . 22 0,227 11.10 5,05
8. 28 0,405 19,81 7.08
N 45 x100 x 6001280
1000 "4 480 1260
= 1,43 mg, Compound F per 24 hours,
CONJURATED CORTICOIDS
Mouse |[Material |Rody Spekker Liver glycogen Av,
Vo, Weight | Reading |mg/Liver|mg/l10 gm, - S.D,
(Density) Body Weight |-
1, 217 0.180 7.82 2.90
o 25 0.290 14,19 5.67
3. 10 th 247 0.210 10,28 3,81 5,17
4. 0 v 0.302 14 .77 5.47 +
5, peT 30 0,620 30,31 10,10 -
6" mous & 26 0.184 9.00 3.46 2.08
7 28 0.288 | 14,09 5,03
s 27 S 0.272 | 15.35 4,95
Je 32 4500 x 600 x1280
1000 10 520 1260 -

= 1,87 mg, Compound F per 24 hours,




i4_0h3m1031 Method

CASE No,15 o condition: Adrenal Tumour | ,
. s ' (1 ketosteroids : 209 mg./24 hr,)
Urine volume : 508 ml, per 24 houra, g |

" Prefoormed Creatlnlne Cow - gm, psr “hours,
PH *: 6,35 : o o

FREL . CORTICOIDS

460 ml urine taken Extracted x4 W1th 100 ml CHCl
Washed with 0,1 N-NaOH, water and320 ml, CHCL 3 taken :
Evaporated, Dlssolved in 2@ ml, CHClS. ;

'

i

1'wl, Oxidided” 1 ml, Control - -
Dlstllled a~10m1 then 3ml, taken‘”

Spekker Reading: j L 0,102 - - i o.0mw
Interpolation. o . I :
Difference: 5 :;ﬁ‘.‘” ‘”‘M}O.Q- Hg. Comp, ¥,

10,0510 5 20 5400- 508 .
1000 3 T 320 460

.ﬁ Free Corticoild.

:1u_:;f0;92mgh‘COMp0und P per 24 hours,

tCONJU@ATPD CORTTCOIDS SR R

460 ml urinc taken after extraction cf 'FreeT;-'

" ‘maken £0 pH 5.0 Using glasdd electrode

23 ml, M-sodium acetate buffer pH 5, added

50,000 ~units glucuronldase added and incubated for 480hcurs
at 07 C. ’

Ccoled Extracted x4 W1th looml, CHClz.: .
Washed . with 0,1 W-NaOH, walier and 340ml, CHCl5 taken ,
Evaporataed, Disgsolved inloOml, CH015.- e ta

Chamical Method ‘?. ' 4
1 ml, Oxidised 1l ml, Ccontrol

ietilled » 10 ml,,: then 5. ml taken

Spekker Reading: * = - 0 299 0 073
Interpclaticn _ : e f'* ST 'i, o
Difference e 6T Rg.

. conjugated cortlooid”%feﬁ{i.ﬁlonglccT;4bof‘508'
1600~ & L. 340 460

11

29.1mg3nCompouhd:F,per 24 hours,
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Serial No, 526
FREE CORTICOIDS
. Blolozical ilethod
Mouse |Material | Body Spekker Liver (tlycogzen Av,
No, Weight | Reading mg/Liver| mg/10 gm, |S.D,
gm, (Density) Body Weight

1, 33 0,232 11,30 3,42

2. 30 0.235 11.35 3,78

3. 18 th Sl 0.100 4,88 1,57 2.84
4. 200 29 0.208 10,15 3.50 *
o, 28 0,034 1,66 0.41 1.24
6. per 30 0.251 12,20 4,07

g. mouse 28 0.182 8,85 3,16

AR 20 _x200 x 4005508
1000 18 320 460
= 0,51 mg, Compound I per 24 hours,
CONJURATED CORTICOIDS
Mouse |[Material [Body Spekker Liver slycogen Av,
No, Weight | Reading |mg/Liver|mg/10 gm, S.D,
(Density) Body Weights

1. 33 0.030 1.46 0 .44

2. 25 0,122 5,95 2.38

3, 48 +th 28 0.220 10,71 5,83 2,14
4, 1000 26 0,128 6.24 2.40 +

5, per 32 0.211 10.25 3.21 1"’1
5" mous & 30 0.103 5,01 1,67 . 10
7 217 0.08%7 2.78 1,03

&, -

»

Jo 17 .1000,400 . 508

1000
= 0,49 mg.

48 320

460

Compound F per 24 hours,
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