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INTRODUCTICON

Althoush the adrenal cland was first described in 1563
by Bustachius, 1t was not until three centuries later that
significant studies concerning its functions were begun.

Then in the year 1885 Thomas Addison described the disease
which now bears nis name and attrituted a life-mainteining
function to the adrenal cortex. ¥is observations stimulated
investigation concerning the vital nature of the gland in
animals and by the turn of the century it was generally agreed
that the adrenals were essential for life. 3Biedl has recorded
the nistory of the subject up to the year 1313.

Progress continued slowly and the next two decades were
spent largely in an endeavor to determine whether it was the
adrenal cortex or medulla that was the essential component for
1ife. The isolation of epinephrine in 1901 did much to divert

attention away from the adrenal cortex. Consequently, 1t was

>
L3

not until after Zwemer's papers in 1927 that the cortex was

generally accepted as the life-maintaining portion of the gland.
There had also been many renorts describing the character-

istic symptoms of adrenal insufficlency, but the absence of

some of the key facts prevented any convincing interpretation

of these observations at that time.

The announcement of the first good adrenal cortical extract
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preparation by Swingle and Pfiffner, (1829, 1930), and Zartman,
Brownell et al., (1930), marked the opening of a new era in
adrenal cortical ohysiology, and the endocrine nature of
cortical function was soon estaclisned.

The use of cortical extracts also permitted the chemists
to begin their identification of thae active cortical principles.
Xendall, Wintersteinsr and Pfiffner in the United States and
Reichstein and associates in Switzerland were the early ploneers
in the field of adrenal chemistry during the rears 1934 and
1935 (Pfiffner, 1942; Reichstein, 1943; Kulzenga, 1544)., In
a few years close to thirty steroids had oesen isolated from the
adrenal cortex. Of these, only six were physiolozically active
and as yet it is not known now many hormones tne adrenal
cortex actually secretes, perhaps only a few or possibly only
onee.

Recently, however, Zaffaroni and his collaborators, using
new micro analytical methods for the isolation =nd identification
of adrenocortical steroids, have analyzed the effluent blood
of both invivo and perfused isolated glands and have suggested
that 17-hydroxycorticosterone (compound ¥) and corticosterone
(compound RB) are the main secretory products of the adrenal
cortex. They have also made some interestinz observations in
regard to the biosynthesis of the adrenal steroids. Since there

is o pronounced fall in adrenal cholesterol following ACTH
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injection, cholesterol has been considered a vrecursor of the
adrensl steroids. Also, cholesterol has been shown to arise
from acetate condensation in adrenal slices. Therefore, their
reports, on the basis of perfusion and radioisotope tracer
experiments, that both acetate and cholesterol can be trans-
formed into adrenocortical steroids by the isolated edrenal,
support current theory concerning adrenal cortical hormone
s-nthesis (Zaffaroni, 1951). It may de concluded then, that
many of the steroids which have veen isolated are probably
merely intermediate oroducts in the blosynthesis of one or
more of the true cortical =ormones.

Following the chemical isolation and subseguent synthesis
of many of the adrenal steroids, both clinical and experimental

<

investization concerning the role of the cortex in rezulatin

o

the variouns aspects of organic and electrolyte metazbolism nas
been extremely rapid. Also, an added stimulus to adrenal corcex
researca wes promnted by the importance which Selye has sascribed
to the zland in endowing an organism with resistance to stress

(Selye, 1846, 1S350). nis current interest in adrenal cortical

b~

1ysiolocy is well reflected by The numerous conference and

[

review articles which have been concerned with the various
aspects of this sudject (Xendall, 1948; Gaunt and Zversole,
1949; Gaunt et 21., 1948; Zgrtman and Brownell, 134S; Ralli,

49; Christmen, 1950; Gordon, 1950; Pincus and Thimann, 195C;
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Sayers, 1950; Selye and 3tone, 1250; lote, 1851; Pincus, 1¢51;

Scme Historical Asvects of the Adrenal Cortex in VWater and

Blectrolyte >‘etabolism

3.

The role which the adrensl cortex plajys in water and

electrolyte metabolism was one of the rfirst imzortant functions
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in the dev:leonmental ristory of the
cland. ¥Yearly two decades azo it was demonstrated that sdrenal
insufficiency was associazted with a markec dercres of remno-
concentration (3anting and 3Jairns, 1926; Lucas, 1526). Later
it was dermonstrated oy Swinzle et al. (1833) tiat this nremo=-

concentration was due to 2 decliring plasma vclume.

Zmphasis, however, was olaced on electrolyte metzholism
after Loeb et al. (1933), and subsequently, Zarror et al. (1933
a,b) noted in adrensl insufficiency a marked decrease In tlasma
sodiuri due to excessive renal excretion. Thnis susgested that
the hemcconcentration zreviously observed was due to ertra-
cellular dehydration. These observations became all the more
significant in the lizht of Loeb's (1933) demonstrztion that
sodium chloride alcne would maintain an Addisonian patient.

It was found in subseguent investigation that while salt
was helpful in maintaining adrenalectomized animals, they could

not be maintaired indefinitely unless their diet was also lcw
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in potassium (Allers and Kendall, 1337). This observstion was

in agreement with the sarlier work of 3aumann and Kurland (1927)

and Hastinzs and Coricere (1931) in which they demonstrated
that potassium mirht rise to toxic levels during adrenal
insufficiency. The accumuletion of this ion in both nlasma
and tissues has neen subseguently well rconfirmed (Swircle and
Reminston, 1944; Xendall, 1948; Eartmar and 3rownell, 1942).

The loss of sodium and retention of sotassium which occurs

after adrenalectomT nas heen shown tc »e due to & defect in

ct

rensl tubule function (Zarrison and Darrow, 153%; Swingcle and

Remincton, 1944; Rommrmelt st al., 194¢).

There are indicaticns, however, that neither tne loss
of sodium nor the retention of notassium are necessarily
essential for the develoopment of adrensl insufficlency
(Zartman and 3rownell, 1949). Subsequent investicatlon has
demonstrated that there are many additionel factors which
are respoasicle for the comclex insuffilciency syn yndrome.

(For further information on this aspect of the subject, one
is faprred to the review articles on adrenal cortical
phrsioclozy listed above).

Tn the m

e

d-thirties most investigators felt that tre

g

e

primary function of the adrenal cortex weas to regulate the
reabsorption of potassium and sodium from the renal tubules.

Any observad action on water metabolism was considered to

(5)



be merely a secondary osmotic consequence. During the
intervening years, however, sufficient information =zas
accurulzted to indicate how incomrlete this simple explanation
was. It is now known that the cortex can not only directly
Q@ffect the resbsorption of water from the renal tubules, but
may play an important part in regulating its distribution in
the fluid compartments of the vody.

Furthermore, in addition to the corticoids it has been
derionstrated that many of the sex sterocids have some influence,
at least pharmacolorically, on salt and weter metabollsm.
Physiologically, tre antericr and posterior zituitary -lands
have likewise been shovn to play very imnortant roles in
the re-ulztion of electrolyte and water metabolisn.

It will be desirasble, therefcre, to examine the actions
of some of the endocrines and their respective hormones in
regard to the phenomena to be discussed. The complexity of
this subject is well reflected in the many recent review
articles which have been concerned with the hormonal reculation
of electrolyte and water metabolism (Swingle and Remington,
1544; Verney, 1947; Kendall, 1943; Gaunt et al., 1949;

Gaunt and Eversole, 1949; Zartman and Brownell, 194¢; Tewton,
1949; Stehle, 1942 a,b; Christman, 1950; Elkington, 1950;
Gaunt, 1950; Noble, 1950; Overman, 195C; Selye, 1950; Waring

and Landgrebe, 1950; Wolff, 1950; Bradley, 1951; Danowskl and
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Elkington, 1951; Gaunt, 1951; Caunt and 3irnie, 1951; Smith,
1951).

Influence of the Steroids on Water and Electrolyte iletabolism

Ever since crystalline cortical steroids oecame available,
desoxycorticosterone, waich is relatively inexpensive, nhas been
one of the most widely used adrenal compounds. It 1s the
most potent of the corticoids in causing the retention cf
sodium and excretion of potassium and has been considered oF
many the prototype of the adrenal "salt and water'" hormones.
However, since it has been found in only very small amounts
in adrenal tissue, there is some question as to wnether it 1is
an asdrenal normone of physlological importance. FPor tnais
reason caution is necessary in interpreting onysiolceical
exveriments based on i1ts use.

All of the cortical steroids which nave oeen tried
(desoxycorticosterons, 17-hydroxy-ll-dehydro-corticosterone,
the amorphous fraction and whole adrenal extracts) have been
shown to enhance urine excretion. Likewise, most of the
cortical and sex steroids czuse some sodium retention with
the exception of the l17-ketosterolds which may cause a transient
sodium loss.

The estrocens and androzens share with many other

steroids the property of reducing the excretion of sodium and

(7)



causing water retention. Like desoxycorticosterone they also
reduce serum potassium. After chronic administration,
progesterone has besn shown to enhance daily water exchange
in both normal and hypophysectcmized rsts and to Increase

tre rate of sxcretion in nydrated animals. Procesterone 1is
also the onlty sex steroid which is capable of prolongling

1ife durins adrenal insufficiency. Both estrogen and testos-
terone differ from pro-esterone in that they Zo nct crovoke
diuresis under any conditions yet observed. It is thouht,
nowever, trhat all the steroid normones @ffect salt and water
metabolism in some way (Geunt and EZversole, 1949; Gaunt et al.,

1949).

The Anterior Pituitary and Water Hetagbolism

That the anterior pituitary may play an important part
in water metabolism is suzgested by the fact that the mainte-
nance of diabetes insipidus, which results when the neuro-
hypophyseal mechanism 1is inactivated, is depsendent upon the
intact anterior lobe. This maintenance of a diuresis in the
absence of the antidiuretic normone of the posterior lobe may
be dependent in part upon tre trovhic action of ACTH on the
adrenal cortex; some of the cortical hormones are not only
themselves natural diuretic agents, but are also essential %o
the action of other natural diuretics such as epinevhrine and
thyroxine.

(8)
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rensl deficiency.

In this rezard, White et al., (1249) haves found various
renal deficiencies in the hyporhysectomized doz that cannot
be repvaired with cortical hormones, ACTH, thyrotrcphin or
gonadotrorhin dut which will respond to some growth hormone
preparations. Earle et al., (1951) have also recvorted that
continued administration of purified zsrowth heormone siznif-
jcantly improves the hypophysectomized dog's ilmpaired response

to water load by increasinz the renal nlasma flow and

~

ct

o

(O]

clomerular filtration rate. Therefore, it is wery su

(1

w

ccestive

that the crowth hormone is also a factor which is concerned

to some extent with the mainenance of normal water metabolism.
One must also remember that the animal which does not

have a functional posterior pituitary is unaovle to concentrate

nis urine, so actually any of the hormones of the anterior

pituitary which would cause directly or indirectly an increase

in the excretion of salts or metabolites, automatically produce

a simulteneous increase in the excretion of water. Normally,

then, there are probably several factors in the anteriocr lobe

which could produce a divresis if unchecked by the antidiuretic

hormone of the posterior pituitary.

The Posterior Pituitary in Water Metabolism and Possible

Interrelationshios with the Adrenal Cortex

(10)



The role which the posterior vituitary »nlays in rezulating
water and electrolyte balance must also be considered vefore
alterations which occur during adrenal insufficiency can be
fully sppreciated. It has been shown that the action of the
antidiuretic hormone (ADE) of the postarior pituitary in
regulating renal excretion 1s in some ways antagonistic to
that of the corticzl normones. As a rule ADY increases the
renal tubule reabsorption of water and decregses the reabsoration
of sodium. The adrenal cortical =Zormones, on the other 2and,
act in just the oprosite manner. These hormoues are not
antagonistic in every resvect, however, for they »oth enhance
potassium excretion by inhiditing its reabsorption »y the
renal tudules.

It should ve rememtered that the actions of thesse hormones
may at times be masked by the interslationshinss of sodium and
water metabolism. For instance, ADH given to a dehydrated
animal may actually cause an aucmented urine flow which is
oblirated by the increased elimination of solids. Likewise,
the cortical hormones under certain conditions =may produce a
retention of salt which is of such a magnitude as to hide
any diuretic action wnich would otherwise be observed.

The antagonistic effects which have been demonstrated for
the posterior pitultary and adrenal cortical acrmecnes sugcest

the possipllity of a functional relationship. That 1is, perhaps

(11)



a normal slectrolyte and water balance is devendant upon the
ratio between the amounts of circulating ADH and cortical
normone. The question would then arise as to whetzer a slizht
sxcess of one normone would cause a comsSensatory increase

in the secretion of the other in order to maintain this

normal balance. Recent investications be Nagareda and Gaunt
(1951) and Llord (unopublished observations) suc-est that while
the administration of an excess of either sdrenal or vosterior
nituitary hormonss may causs a hypersecretion nf tre other,
there is no evidence trhat mild fluctuations in what might ove
considered the usual physiolc~ical rance will 4o so.

The normal diuresis which follows excessive nrydration,
however, has been considered to be due to the cecreased plasma
osmotic oressure which inhioits the release of tre antidiuretic
normone from the posterior pituitary (Chambers 2t zl., 1945;
Verney, 194€, 1947). One then wonders whether there may not
also be a simultaneous increase in the secretion of cortical
hormone to facilitate the excretion of this water. In agree-
ment with their considerations descrihed above, Nagareda and
fsaunt (1951) demonstrated that only large water loads would
el icit an excess corticold secretion as measured by the
devletion in ascordic acid of the adrenal cortex. EXperiments
in which animsls were loaded with salt water sugcest that

this adrenal cortical resoonse is due to alterations in

(12)



osmotic vressure and not to the fluid load ver se. They

[¢1]

consider it oprobaoble, thersfore, that mild fluctuations in

H

water exchance are the result of a sensitively variavple rate
of ADE secretion, but that any major increase in water lcad
elicits an excess corticoid secretion which contrioutes

significantly to the observed renal responsee.

Water Vetabolism in the idrensglectomized 2at

Tn the adranalecsomized rst the warmal Aiuresis wnich

follows the incestion of larce amounts or water is imreired.

i—Jo

This altered resconse is due in 2art, of course, Lo the =vsence
of the cortical hormones which are necessary for a
of excretion. It is alzo due to an increased sensitlvicy
of the renal tubules to an antidiuretic substance (£28) 1
the blood which accumulates after adrenalectomy (2irnie et 2l.,
1950). Various tests have indicated that thnis 208 is very

likely either the nosterior uvitultery antidiuretic hormone

or ceuses its production. The reason ror ADS accumulstion

after esdrenalectomy may e due To e
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or a decreased inactivatiorn of the substance. Investization of
the latter nossibility by Zversole et al. (1949) and Zirnie
(1950) nes vielded sugrestive results. It was found that both

Pitressin and the ADS of serum are inactivated apparently oy

an enzyme svstem present in various tissues out notably in
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the liver. FRurthermore in the adrenalectomized animal the
effect of this inactivating system 1is enhanced, indicating

that the cortical hormones are actparently necessary for its

.

normal exvression. Thus, 1t is =2izhly orobable that the
accumulation of &DS in the adrenalsctomized animal is due
larcely at any rate to a decreassd destruction ratner tnan
an ovcecroroduction.

In summary then, the abssnce of tize adrenal corticzal
normones during adrenal insufficiency olus the increasad
sensitivity of the rezal tudulzss to an accurmuiating amcunt

of an antidiuretic substance in the serum, provides the

3
H
[
3
o
H
d

reason for water retention in the aydrated adrenalsctomized

rat.

Introduction and Descrintion of the Research Problen

Gaunt (1944) has demonstrated that a ieficiengy in the
intestinal reabsorption of water and sodium salts may play
an extrarenal role in regard to water retention in hydrated
adrenalectomized rats. =e also reported a siilft of salt from

the extracellulsr fluid to the unsebsorbed water ir

[

the eut

of such animals. This decreass in the electrolyte concentration
of the ertraceliular space would result in a shift of water

to the cells and a consequent increase in the intracellular

3

spacee.



Shipley (1945), nhowever, was unable to show a marked
delay in the intestinal reabsorotion of water in nydrated
adrenalectomized rats. =Ze also concluded, cn the basis of
thiocyanate volume and total 204y water determinatlions, that
the sreatest nortion of the absorbed dut unexcrested water was
retained almost entirely in the extracellular fluid compartment.
Recent investicrztion has snown, nowever, that a large
fraction cf an injected quantity of tniocyanate deccmes dound

to the serum albumin (Schienbers et al., 1250). 3Since there

-

a7y be an increased czpillary sermeability to serum croteins

[v]
b]

4

durin

[B¥}

adrenal insufficisncy, the thioc
then not be & consistant index of the extracellular fluld
volume. Turthermore, it ras also been renorted that due to
interferins chromorens, urinary thiocyanates are cifficult
to determine accurately (Doxiadis and Zairdner
The nresent study was sartly conducted, therefore, in
order to satisfactorily determine the sites of the retained

fluid in nhydratsd adrenalectomized rats and to examine what

In order to avoid the titfalls inherent in the determination
of thiocranate svace, it seemed advisable Lo use the sodium
space as meassursd with radiosodium 22 as an index of extra-
cellular fluid volume. All fluid compartment determinations
were made on both tne intact and cutless rats in order to

_)
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eliminate any error in the determination of sodium space
which would arise if :the sodium concentration in the -ut

were hizher than the serum concentration. This also zfforded
a means of determining in which compartments avsorbved dut
unexcreted water was located. Serum electreolytes and fluid
compartment determinations were made on both non-hydrated and
hydrated normzl and adrenalectcomized rats.

Tt is also conceivable trnat some of thess Iluld and
electrolr-te snifts which occur during adrenslectomy may ve
due to changes in extrarenal phenomena. This concept nas
peen sug-ested by the older work of wincle et al. (1244

ané mors recentl; oy that of Ilanacar 1280) and

D

t zl.

P

Gaudino and Levitt (1949), and others. They all zgree tnat
’ J =
the alterations of zody water and electrolyte metszbolism in

adrenal insufficien

0O
({}

cannot ve exrlained entirely ®y an

altered excretion of these substances. ror instance,

t

adrenalectomized animals show 2 sensitivis
whicn is not wholly due to a deficient water sxcretion
(Swingle et al., 1844; Hays and Tathieson, 194S; Taunt, 1944).
Purthermore, DCA has been shown to enhance tnhe resistance

of adrenalectomized animals to water intoxication even after
nephrectomy (Birnie et al., 1948).

It nas been suczested by Eays and Mathieson (1845) =znd

Sirnie et al., (1948) that tae extrarenal protection which

(16)



adrenal stercoids afford to adrenalectomized rats which have

received toxic loses of water is very likely due to their

effect on

I

ntracellu

the

'—.-l

ar

jstrivution of water n=tween =xtracellunlar and

£,

compartments, to prevent excessive intracellular

+n studw theses extrarenal pnenatena zore

volism of animels itreaced In Tiils mannizr. U3,
nasi~nt mi-ht he obtainsd zoncernin~ the nossitle
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ATERIALS =82 1727FCDS

The outline of the expserimental nrocedurs was &as Tollcws:

T Ton-nenhrectomized 3ats

A. Yon-hydrated

- 3 “c e
2. two-day edrenalectonlized
Z. Zyirated

1. controls

2. two-day adrenalsctonmizel
——— ~ B - L g 3 =~ -
IT .ephrectomizasd Hacs
A b * -y 4 -
e LOon-nydratet.

¥}

. HTydrated
1. controls
2, two-day adrenalectomized
3. DCa-treated, two-dsy adrenalectomized

Animals in the non-nenarectomized groun (3rouvn I)

weighed between 140-1€0 zrams; those of tnae nephrectomized
croup (Grouo II) were between 130-180 gcrams. The adrenzl-
ectomized animals in Jroun I had both adrenals removed Two
days before the experiment and no exira salt or hnormone

-te
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A) - - nd _: > - faaki * s - - - . 3
therapy was adnministersd, The nephrectomiz=1 gnimals under-
. g - ey =3 T AafE 1,33 — s = -3 £
went a two-sSz:: or:ratlon: the ls% kidner was rpsmevad L.Ve
3 - = £ i - 4 2 41 SRR —~ - = it —
iga-s refcre the =2xmeriment and trhe ri -yt cne &at 243t WO

nours berfore the a2xpariment. Tha sérenzlectomizal rats of
~ . - 3 e P - —- $ . e jetE Sy
Troun I3 also undsrwant a fwo-stazte oceration; thiz L2IT adr=nal

was removed at the same time as the laft idney, ani She

D
3
[

- % 2 K s m vt e
3 nefore tha 2117/ :

rats peceived 2 milli-pans of She lormene suderianscusiy

smd 1 =311 cpam ingraorusceuiarly when tha last dllins; wes
removed. Two milli-ra~s were z7ain injectsad Trtrazmuscularly
at she oz iznin- of the actual exoariment. Iguivalent azmounts
of sesame cil were simultanecusly injectsd Inte tntreatsd

At tne bec~inninec of an experiment, the animals, wnlch
creviously n1ad been starved for sbout 22 hours, wers weighed,

rmicrocuries
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of Xa as sodium chloride, and placed in metabolism cazes for
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two~-hour period, the animals were removed, any urine excretion

.

measured, and the metabolism caz=s washed down wiin

water. Ths urine, tren iiluted

of “lond wasz remcved BT neart suncture and centrifugsd for
serum elactreolrte and radiosodium dsterminatlions. The

=1 PR 4 b ~ ; [N S S o, -3 -
the carcasses were dried So a ConIT&nT WEL LU &L senrerinatelr

411 samnles wer= counted twice and for & sufficient neriod
of time to ~iwve one nper cent accuracy.

Serum sodiim and zotassium values were determired Ty
means of a 2eclanan Flame Spectrophotoneter accordins to the

method described by Tosher et zl. (194¢). 3erur chlorides

v — cmerm—
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were measured hy the method of Sendroy as o
Siyke and Eiller (Hawlz, Oser, and Summersorn, 1947).

Total body water values wer=s obtained vy dividingz tlie

watzr content of the intact or zutless animal °F its

(20)



corresponding nonnhydratzd weicht after the two-hour run. In

the hydrated animals this latter weicsht value was obtained

[SH

loss durine~ tris two-hour pericd of the non-hydrat=d animals.

In this way, chances in total %ody water could b= read
Airectly as cc. p2r 100 tms.
The two-ho:r sodium space whicnh serves as an index of

g extracellular fluid volume was determined from the

follewing formula:

counts/second injected - totel counts/zecond excrsted in urine

serum activity in counts/second/cc.

¥ 1C0 = nonnhyirated vody weicht at tne end of the run in zrazs.

injected. &gain changes in the sodium space could e read as
cc./100 ~ms.

The extra-sodium space (the difference between T
body water and sodium space) was used as an index of intra-
cellular space. The total sodium in the two-hour sodivm space
was obtained by multiclying the sodium space by the serum
sodium concentration. Use of the Gibbs-Donnan equilibrium
ratio was not considered necessary for this study.

Intestinal absorction was obtained by comparing the ~ut

weishts of starved hydrated rats with those which zad recelved

(21)



no water. In all ceases mentioned a-ove,

ectomized rats ws=re run simultansously.

(22)



SXPERINENTAL %WCRK

I ¥on-nenhrectomized Rats

A. Yon-hydrated Animals

The total body water of non~hydrated adrensle:-tomized
rats was not found to b= siznificantly different from their
controls (Table 1 and 2). Zowever, the sodlum space, wnhich
is an index of the =vtracellular fluid vwolume, decreased during
zdrenzl insufficiency. Therefore, there was
ne cells which was indicated DY
an incresase in the extra-sodium space.

Table 3 shows the typical zlectrolyte alterziions which
oceur in the adrenalectomized animal. Trere was = marked

decrease in the serum sodium and ciiloride and =a concurrent

rise i~ potassium. There was also a consequent reduction in
the total sodium in the two-hour sodium space. & slight

increase in the radiosodium activity of the —ut was shown to

ive per cent level according to Fisher's

Hy

ne significant at the
Mg test. This suzgests a possible impairment in the sbsorption
of diffused radiosodium from the -ut. An increase of this

maznitude, however, would not be signi ificantly reflected in

the sodium space.

As would be expected, fluid and electrolyte values for

(23)
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the gutless non-hydrated rat paralleled those for the intact

animal.

B. Hydreted aAnimals

It is seen from Table 4 that the adrenalectomized rats

retained over twice as much of the ingested waler &s did their
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due in —zrt to

of water from ne tastro-intestinal tracts of the adrenal-
ectemized animals. Over six times as much water remesined
unatsorbed. Zowever, this is nct the major factor in respect
to water retention for, while approximately two-thirds or the
in~ested water was absorned from tae zut, very little was

excreted. In contrast, the controls, which absorved most of

the ingested water, were able to excrete over ore-half of

'-h
cr

The distribution of the total water retained is s=own
in Table 1 and 5. The total body water of »oth the hydrated
control and adrenalectomized rats was vary close to the
expected value calculated on the basis of retained water.

¥ost of the inrested water which was not excreted
appeared to be retained in the intracellular space. =zbout
three-fourths and two-thirds, respectively, of the retained

water was located in the extra-sodium space of the contrel

and adrenalectomized rats. The reason for this Jifference

(27)






