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INTROBUCTION

i% iw the purpese of this thesis to outline the availeble inforome
tion vegarding the ol nicel epplieation of hypertenic soluticnse An
isportant cbeervution concerning the olinieal aetion of hypertonie sole
utions ie brought cute This is the ohief centriduticsm to the future
ressarch worker in thle fleld,

A roview of the use of hypertenie scluting is prosonted wnder two
divisicne, the first conosming the dog and the esonnd consernicy the
humane This review presents s basis upon which %o ovaluate the olisiesd
data obteined,

The biblicgraphy le of such a diffuse sature that a future lnvestie
gator will be able to oblain informatiom on the subject of diuresie in
almost every flelds Thie theals has pressuted & fouwndation from whieh
fulure resvarch my beginm in the fisld of diuresis, Studles were csrried
out comserning the seticm of the human lkddney, the differential snstomy,
the renal Cumetion, the normwl and patiologloal diuresis and factors
which contrel diuresis, The avthor has questioned and eritiocized meny
investigators and wishes to leawe him:slf cpam for oriticism, Therefore
this theosis 1s loft as a stimulus for continued investigations censerning
the use of hypertonte aclutionge

Part 11, which ie less imgortant frem ihe elinlcal viewpolnt, conw
cerus the potentiometrie applioaticns for the determimation of eugars
and sugar dlauﬂ@iag It presents a prelininary study Crom whioh renswed
resourch can Lo carried cut o ocoric sulphate and ferrioyanide reagente,
The use of corie sulphate as an oxidising sgemt may graémn% an entirely
new physice-chemical field %o Lhe biochemist in the study of sugare and

thelr polymerse



PART X

A RIVIEW OF THE KIDNMEY

The kidnoy is an organ in men, composed of approximately 1.5
2illion Danotiening wwits called nephironss Bach nephron is composed
of & plasms Filterer oulled a ;lomerulus, and numercus reabserptive
surface aroas celled tubules, Wearn and Richards, (1), in 1984, follows
od by the worke of Walker, Hudson, Findley and Richards, (£), Mentgomery
and Plereo, (2}, and White and Sohmitt, (4), studled the dirferential
activity of the nephrens IY was found that plasma completely passes
through the glomerulue into the promimal eomvoluted tubules lere watey
and glucose are reabsorbeds The tubule is then eonverted inte the
desoonding and the ascending ivop of Henle which is characteristic for
mirealge OSome walor is thouyht tov beo absorbed in this pari iaut:l oxporinmmbe
al ovidenee ls luckings The tubule then enters ite last phease of aotivity
in the distal ccaveluied portions Here water, ures, oreatine, sodium,
potassium, chloride, phoasphates, caleium and arbmmn are roadsorbed
to a threshold levels lere %00, in tho epithe!lum, ¢r in the peritubular
venous spaces,2mmonia, ereatinise end hippurie aoid sre formed and emereted,
The sosplex remal tubular Punetion regulates the urinary pH, the body
buffor eyctevms, the feniv balances, all the threshold substances, and the
water balecces

Since the time of the work of Ludwig, (8), in 1844, and Cuehney,(8),
in 1817, the investigntion of the kidnoy was based upom that of funoticn
snd factors which regulate nephritie astivity, Smith, {(7), in 1987,



reviewed and corrolated most of dhe imlisg;tiwt to thie date, I%
is of great intorost to note that the phymioclogy and rensl fumoticm
of the omt, rabbit, dog, and can are entirely differents Bloom, {8),
hae pelated out that a transpositivn of ever minute pethologioca} osnditicms
is seldom pogeibleos As & rosult of this froe tranaposition from animal
and humas experimental work there has resulted a profownd clinical cone
fusione These statements will be confirmed and seme of these 4ifferences
will be pointed cut later in thle papers |

4% the prosent time 1% is Incem o the chse of the humam that the
kidney doos net show pathologleal renal tests witi) lese than 700,000
nephrons are funotionings The permal blood supply to the kidneys is
about 1,000 co per minute, The blood pasees direstly from the remal arte
ory to & short alferent artericles This breake up in the  lemerulus into
8 network of spprowimately twenty someansstomotio capillariess Here
aixty poreant of the blood volume, composed of plaswe, is passed into the
ronal tubulee The efferent [lomerular arteriocle is then much smeller,
but olher charactoristios are presend which are of great amatomioal sige
nificances The walls of this vessel aro compesed of numercus emvoth
susels bumdlies, wall supplied with sympathetio and parmsympathotic rerve
fiberss The newrolegleal or hornonal regulation of the efferent arteriole
my Yo a direst faotor of gleverular intermittency of fumetion, Spanuer,(9),
in & serial section study of kiduey tienue stetos there is & possibile

ity of & normsl arterioevencus anasicomosis, This would shunt blopd



direotly from the alferent nrteriole to the peritwbular plexusos. The
Mmetlening s lemerular kidney of hypertension may be of this types
The poritubular ;rmauu plexus which ecmpletely surrounds sll of the
tubular eplthelium reseives ite bloed frem the offerent glomerulay

artarinlo,

Genel Punctional Tests

Pregent renal funotion teesis are btaped upom piasma clearances,
These are dependent wpon the accuraey of amalysis of {he substence used
in the bleod and the urine, Recent work shews Yhat it is ne lenger neo=
osesry o have a maxirum or a minlmum clearance test as advanced by the
kisteriecal work eof m';nw, Molntosh, and VenSlyke, (10}, These authors
advenoed the Following formulas

- Clearsnce Plconcs Fg in m-hu! x Veol.{veleof urine/ min)
ConCe [ME slanea

Clearances are now considered te be the minimal volume of blood required
to furnisk the quantity of cubstasve exereted inte the urine per minutes
s formuls may be used to dotermine the clearence tests for urea,
inulin, phenol red, leodine cemplexes, and creatinine,

Pregent glomerular renal tests all center about the use of coupounds
caplily analysed and not reabsorbed by tho tubuies, Theoretisally gluecee
may be used if the patient hae Leem phlorisinised, dut thie is impreots
fonls Jnulin, s polysmechmride of 32 fruotese melecules, with a m’hauhr‘
weight of 5,000 has boen found to be of great walue, Inulin is unochanged



in the body and has been shown by Shanzon and Smith, (11), ¥iller, Alving,
and Fubin, (12), to be completely filtered by the glomeruluse Planstieh)
Choricel Compeny bas purdfied inuiin so that it ig now available for oline
ical sdminlstration with no texicitys Ihis substence ras a cemplete glome
orular clearance, independent of high or low plesma concentretions in both
normal and pethologionl eomditicnss The tubular exoretion or preebsorpticm
ie megligidbles A review of recent ntomtlm shows thet & ratio of inulin
%0 the ures clearance test will ba* of great value sinoe Alving, Rubin and
¥iller, {18) have developed & repid analytical prosedure fer inulin anale
yeis,
Tubular Ml Tosts

Amomg the foreign substances exoreted by the tubules are exogenous
ereatinine, phenel red, and numersue organic lodine preparaticng, Many of
thoee lodine drug preparatioms Mave been shewm by Shannem, {14), Chasis,
Ranges, Coldring and Smith, (15), Smith and Ranges, (16), and Cheeley
and Chesley, {17), to be almost entirely emereted ss & rosult of tubulay
funotions Clindeal tubuler resa) functicn tests are based upon the studien
by Smith, Goldring, and Chasis, (18), Chesley, Comnell, Chesley, Kats
and Clissen, (19), ueing phencloulphempthalein, dicdrast, hippuran, end
erontinings Yhe best substancs found was diodrast which did net combine
with 4he blood protein and was anon-tomie, Theoretieslly dlodrast reuched

o cumplote tubniar clearance with ne storage in the renal tubules,



Iaurmhtim of Repal ?mmaﬂ.w

Clinically most rensl fMmotion tests ara rum using either wrea,
or phenol red, ‘m fu&hay of these {mum hag been g-nimu out by &
preliminary ro;yoré by Banges, &’hu&s, Goldring and Bmith, (20)s They
hope to show & true kiéimf test by & oombination of ﬁha glusese thresh~
old toet and the Mmut; tubular clearances Zhis wiii then m‘ke‘ into
osonsidoration the normal physiclogleal intermittency of glemerulayr actie
vity whioh wu firet noted by Richearde and Sohmidt, (31}s 'The u&é of
glueoee at its tubular thresheld level will show the sumber of glemerull
that are {unstionlng at any one time, ¥hile the use of a diodrast olesr~
anoe nay ehow the peseibility of about eneshalfl off the nephrons being
aglemorulay but having & normal bloed supply by the arteriomvenocus shnat
of Spanuer, (9)s | -

The interpretations of the pﬁumﬁ routine kidney m«ticmv tests
areo inadeguates This le due %o the fallure of the elinisiam to realige
the physiclogical and the patholeglion) conditicng present ot the time
the test is beln; rune The pationt must uot be in mcidosis or alkalosis
and must have essontially a normal blood chemietry in respect te lone
and sorum proteings The ures olearance test,which is one of the mest
comnonly ueed tests, is ne longer songidered of real value vhen uveed ’
alone for speeifio plecwrular fumetion, Urea is easily resbsorbed by
the tubular celle and rapidly diffuees t‘g;rmsgmuf all bodily tisovess
Burker, (12), Smitk, (7), Dem, {23), Wehl, Brust and Freed, (24),(26),

have shown that wide varictions in urea exeretion may cecur in hyper=



tension, congestive heart fallure, hyperthyroidism, following intestinal
hemorrhage, in the gyndrome of menerenal .uatnu. in shook, and follows
ing drug therapy of adrenaling oafieine, and digitaliss It ie due %o these
wide discrepencies in the ﬁw%& uaing uten alone that the use of hmun.
plus urea and the determinetion of the ratics of these substances emereted

ie rapidly replaoing the uren tosty

THE EXCRETION OF WATIR

in order fully to understand the exoretion of water and the response
of the klﬁy to hyp.rtoizin solutioney & review of factors rxhuh mtrei
divresic and water balanoe suet be ooneidered, IThis ie divided into the
plth@lﬁgi&i ayndromes of Diabetes Insipildus end Mdim'n viseasey These
are followed by a jeneralised dilawsﬁm of normal preossscs and the oline

iea)l uses of gubstances which apply to diuresis.

o
Diuresin and Diabetes Insipldus

Piabotes Insipidus 1s & clinicel syndrome cheracterized Ly s tremend.
cug thiret (polydipein), and & urinery cutput of 10 to 30 liters per day
{polyuria}, This has been produced in animls by iesions of the floor of
the third ventriele, and the infundibular sialk of the pltuitary gland.
Dandy, (26}, has vecently reported s case in a human produced by & division
of the hypophysesl stalk without en lnjury to the portal cireulation %o
the hypothalmus, .



In & review of the esperimental work on the diuresis due to the
pituitary gland, Salth azain points out the wide diversity of rosulte,
Yoat of the ocbserweaticns on reael function wers sade with animals in the
state of acesthesiss In no clther physiologleal field hms the use of
morphine, atropine, phenobarbitais and ether caused a grester Iﬁrunim :
Hany investljators have eoncluded that ancethetised animals are so highly
abnormal that resulte obisined om them hawe 1itile bearing upen the normal.
All divretie cheervaticns must be made upenm wnenestietised animsls without
pain, pryehic or physicloglcel disturbances, ¥With thie point of view as
8 eriterion of analysis, only elivieal amd earefully comtrolled animal
work ls reviewod, .

Veil, (27), (28), (20), firet tried to olassify diabetes insipidus
aceording to the type of the bloed chloride curve and water olimination,
lator Ambard, (80), studied the ehloride exoretion in disbetes ineipldus,
Thals wae followed by the ewtensive wirk of Pindley and White, (81), (32),
(88}, whe studiod the action of pitressin on the normal and the diabetis
cases foliowing water and salt ingosticns They concluded thet disbetes
lnsipidus is dus to & deflclency of the antiediupetiec principle emersted
by the pare nervosa of the hypophysiss The principel hormene acts on the
reral Lubules enabling the resbiorpticn of water from hypertonio sciuticns
in tho hmems If a normel person ie ylvem eodium ohloride intravenously
tho plesm protein is slightly diluted, dluresic $a trunmient, and only

€ persdnt of the sodium chloride is oliminated in the firet 24 hours



and snother 40 percent in the next 24 hours: The sorum chloride ourve
rapldly falls to nernul in three hours, showing the diffusibility of the
jong inte the tigsuess In s case of diabotes insipidus emactly the same
rogulte ocour as in the normal dogpite the tromendous tirlmry‘autpu‘h
Pitressin iherapy i;u had =p offest ﬁm the serum shloride curves or the
urinary chloride owtput in the normal or the pathological conditiome Pub |
pltrossin is a definite antiediuretico factor in both for a poried of four
m‘ six hours. Fitressin has no offect upom ¢ normal persom if the urine
45 oomeentrated, or Lf the isdividual ie wdor salt or merourial diuresis,
Hirech snd ¥ants, (84), have administered salyrgan to a dimbetes insipidus
pase with & ree itant deorcase in the urinary ovtputs After pitressin wme
siven o the patient salyrgas produced no diuresis por did it deerease the
urinery cutputs

That offeot this hormone has nm the normal il #till in an expors
Mﬂal gtates It may alter plasss ooncentratiom whioh la belleved by
many to bo the stimulus Yo & sudden dluresiss Or the true stimulus to
dluresis may be that of a reflex neurclogical sctivity, Fleshor, Ingemm,
flare, end hanson, (36), have studled the fiber tracts of the hypothalemle
nuaici. somvamionting by the trectus supra=gptico=hypophyseus by way of  the
jafundibular sialk to the pitultary pare intermedia and pars posteriors |
7ith thoeo numercus hypethalamie interccanectione dluresis may he ngsooiate
od with the vasomotor semtors whieh pess dowm the oerd by way of the retice
wleapinal formeticn ascording to the work of Allem, (38). Heceont observae

tlens of Haterius, {37), and Salk and VWeinstein, (38), help %o advence
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this hypothesie by thelr demanstratica of & vasceconstrictal renal nerve
pathways Furtbor evidenoe at present is lasking for & diuretic hormone
frem the pitultary gland,

“Wie may then state that the syndreme of Disbetes Insipidus is due to
a hm wiich rogulaies the reabsuvrplion of water in the twbules. The
pitultary may not contaln a dluretic hormones Diuresis may be duo to a
reflox nourclogical actions The wasomotor reticulospimal syctem may be
the ehief factor im the scontroel of sudden constriction of the efferent
artoricle causing am intermittent [lumerular activity and a greater blood

flow 1o the tubvioms

Dluresis »- and Addisen's Disoass

The interrelatiomehip of tho adrensl cortex to the pituitary ;land
ig prebably sne of great significance, Diuresis and antiediuresis are
cloesly miﬂnﬁ. Seldon doee ome thiak of 4he edremal u-mi a8 & poteont
regulator of kidnoy fumetion for our lack of kaecwledge of this funeticn
kas recontly been studied, |

ihe symdrome of Addieonts was first described by Thouas Asddisen in
his claseical paper on the constituticsal and the local effects of diseascs
of “he supravezal eapsule i.nv 1666y Since thie time the olinlcal studies
snd the hormoonl interrelationships of the cortex and the sedulla have
been studied with great strides. Addison's Urisle wae controlled by ade
winistering an extract of the adremal scortex by Rowmtree and Oreen, (39),
Swirgle and PPiffmer, (40), snd later Xendall, (41).
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The direot relaticmahip of the ndrenal gland to the kidoey is still

not mdorstoode The work of Lood, (42}, Farrop ot al, (43), {24), (46),

and Allers ot al, (46), (&7}, showed in the dog that primerily the chemiocal
abnormalities are in the balance of the sodium and the ehloride lonss In

the dog the s¢dium and the ohleride smeretion are inoreased im the urine,
more sodium o lost them ohloride, and the potaseium iem takes the place of
the sediva len in the bloed plasma, Other constituonts of the dleod indioante
the effect of homocenemniration »ith an inereuse in the ures contonte Hee
cont clinieal investigatiwne by Thorn, Heward snd Feorson, (48}, show thet

in the human there is seldom & change in the blood nom protein nitrogen
unlees thore iz an extrome dehydrution and orisis, Careful studies of the
urinary sodium and ohleride mtpﬁﬁl howve showm that the ratic of the

podium to the ohloride s 1 4o 1. Ihis would indicate o epecies difference
betweon the hupan snd ke doge

Bwingle and PPiffmer, (40), and Yarrep, Priffuer, Woinstein and Swingle,

(60), first indiecated thet the normone of the adrenal cortex hus some funotiom
coneerning urinary exeretiom, The euly respeot in whioh the dehavier of
sdrenalootomiged cats receiving the hermome d&iffere from that of thy normal
oats seoms ¢ be inm the frequoney of urinations Diminutions of the urinary
exorelione ogours progres:ively ir the hormene be withdrawn, Urea, ehleride,
and imorganio phosphate exeretion is supprossed, and fimally when the anisel
.48 in o oritical state, sreatin, aereatinise, aund injected phencleviphonthalein
are retained, Injection of the cortical hormone is followed by diuresis and

oxoreritn of the retained substances,



ligomnt exporimental ptudies with the use of dosoxywoortiocuterocne

acetate by Belchetein end Buw, (61), Thora and Hisenberg, (62}, and

Thevm, Howerd and Bwerecn, (48), tead to preve the relaticmship of o

~hornone of the adrenal gland to the tubulay mechanimm of the reabsorp=

ﬁ,m of potasoius and the fMailwre ¢o readserd sodium and oh.\eﬂdu fonuse
The ampor'kant olinical sympten in Addlson's ah-ﬁ is a dahydnts,nn of
thﬁ iudivlﬂml* duo primarily 4o an hmi.-u lous of fluide and the ime |
hlc#ua ef sleetrolytos, When treatmeni is Mt instigeved thors is &
welght gs_in,' Puring the first twe days of theatment however tmﬁ LAy hu
o déiuresis 'dupit,a the retention of codiun chiorides viurceis is thought
to be due o the inereased potassium cutpete I in the course of ‘&srﬁtu
ment Lthe amintmtian ef the drug is ‘ﬂupm, ddurenie will again recour
with an inoresced sodium chloride excrotlone

It osn then be wtated that tho adrenal cortex may produves o hermone

ghieh sets upom the remal tubules, rogulating the balasnce of sedium,

potaseium and chloride iomge Diuresls has been noted prior to ih. ueo of
dcsWtiemm aoctate, but this drug has produced clinieal proofs
Dluresic ie apavolated with en oxcessive lope of either sodlum or petassiwm
and chloridess |

Diureeis sud Blood Preseure
It was previcuely held that another factor in the sentrel of waler

excrotion is the regulation of glomerula¥piyiwatie: « Asoording to this

13
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theery au incersase or o dearcase of [1liraiicn rate le dependent upom the
nusber of fusobioning glomervil and the pressure exerded by the blood
streams Thie rlsconoepilon was dus %o the work of Bichards and Plant,
{63), on the perfused kidney, Au incresse of rensl srierial pressure ine
oreased the urinary outputy but it i to be remesbered that agaln we are
usdng & kidney which is mot in a ncmmal piate of wolabolls procssyes, Any
tisoue deprived of uxygem, glucose and serum proteins hae such an altered
poragability that flulde and slocirclytes may be freely diffusible,
Chesle, (15}, and Smith, {84}, hmve studied this problem in ¢linienl ccsos
which were given spinal ancethesias Tho effecte of the fall of blood preecsure
in ouch studles did not affeet tho clearance teste in sny way. Increased
bleod pressure 4ld not show an inerease in the urine flowe From the date
based en the loulln and the diodrast clearance teste 1t was chowm thad
ancathecia Lad no sffect upon the renal blood flow, Theso obserwations
substankiste the view that urinsry ouiput i entirely wmmliad by tube
ular activity,

Bluresic end Drugs

The [leld of diﬁratim and the applieation of drug thorapy in ono
that hae boen studied by the cliniesnl man. Iu 8 roview of this subject
there is 6 confusien of terainclogy botwosn the physioclogiet and L he |
¢linjolans By definition diuresis is en ineressed exerstion of urvine,
Dluretios are those subglances whioh preduse ﬁzuﬂtia; As slated in the
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papers dedioeted %o Christiam, (86), the idesl drug and diuretic substance
is one which will produce an incressed urinary cutput over e 24 hour period,
The physiolegist la his reports holds to the true definition of the tom,
but the elinielan doos nots The physiologist generally studies & diuretie
over a poriod of hours and wually en Mully or wholly m&h&ﬂnﬁ
animsls, while the oliniocien carries out his studics om wenesthetised
patients over & poriod of dayss It is obvious that great precautiony
should bo used in the interpretatiem of anizal work,

the massive anount of alinical literature has been reviewed by Lemnedy,
(68)s 7The primary modes of action are u change in the plason compesiticn,
an ineressed rate of glemerular filtration, and a decreased Mate of wmior
reabaerption in the renal tubulese

The disages in the plassa eonventration and composition during die
uregis and body dehydmtiom wtill ere in the regearch phase, llarris and
fsi‘bum. {67}, have applied recent studies on Lloed volume during divresise
Tholr resuits show the poseidbility of a sudden shift of the water binding
powess of Whe proteianss M, (69}, hus showm that this may ve due to an
a&bmmlytie disbalanoe betueen the plamma and the ticsues. Such sleciro=
lytie diebalance rmay be csused by salts such ae asmonium sand potassium
chloride accerding 4o Keith and Blmgen, {66).

Amvenium salts may act ae diuretics due to thelr aoldifying sotim
and eplightly ap the result of the production of urea Potugaium 1w

oasily eliminated from the normal body emd may act as a diuretice The chief



ection of potmssium chleride, scdium sulphate, urea and meny other
compounds is due Yo the faet that all mot to inorease the csmotio pressure
in the tubuless The rate of the water exeretion ls dependent upen the
eonecentration of the salt in the tubules This osmotic effect and diuresis
due %o vemosis ?aﬁ a maximum height of water retenticn embove which ne
more water car be reteined, Thus the peritubular plexuses will reshsord
water no matter what the tubular osmetie pressure may be if the body is

in o etate of dehydratiom.

Xanthine Diuretics

The gemerel group of drugs which are thought to cause an inecreesed
rate of glomerular filtration ere the xanthine derivatives, Bmith pointe
out the confusion in the literature sesociated with this group of drugs.
éaf?eina may ocause & marked d&ur@aig in the rebbi¥, no sction in the ocat,
a very slight aetion in the dog, and a moderate astion in man, According
%o this avthor poorly controlled experiments have not proven that an ine
ereased blood flow was essential for diuresiss Heoent work on the determe
ination of the bleed flow by the filtration rates does not mupport the
theory that these drugs cause an inersage of the glemerular filtration rate.
On the other hend, the chief sction of such drugs may be due %o & stimulation

of the central nervous system, and a hindrance of the anti-diuretic hormone,



Harourial Biurosis

A deorease in t&w rate ol waler reabsorption im the tubules my he

bwu;;ht about by thl uee of mereurial druges The best mereurial drug now

evailable wwrﬁmg to Marvin, (60), lemlyrgan, The work of mm,
{61), and Blumpart, Gilligan, levy, Brown and Yolk, (€8}, shows that
ealyrgan has an aluost spesific aotion im the digial sonvolutod tubulow,
It 1s known thet its sotiom can be limited to one kldnoys 1% causes no
inorease in the vemal blood flew, mnd no change in the urea clearanse
tosts Diuresls with salywgan is mmil& acommpaniied by u itremendous
| urlnary chloride oulputy ec thet ammonium ehlorids is an advantugocug
drug to adelnister simuitanecuslys A olinical review of the use of
salyrgan by Terr and Jaccheem, (63), has shown “&imi only one ocese in
£,000 vay have an idlosynerasy or produse ressl damages In the adminige
tration of this drug et this instituiion usually one oF two eo #f 1Y
10 poruemt eolution are given intravencuslys 4 misture of blood with
salyrgeo at the time of the fnjeoction prevents wolercsls of punin in the
vels injosteds, Mixturoe .ar theophylline and salyrgan have been sdvooute
od by DeGraff and Batiersss, {(64), but elinieally Uhiemas, (66}, has uot
shown any diuretic advantage, Nihridge, Myors end Fulteny (66), have
ehown that aold preducing salts must bo aduinlstered defore salyrpan is

ain effgoetive diwrotio,
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A REVIEE OF HYPBRTORIC SOLUTICNS

With this gemeral review of some of the factors which may go %o
govern diuresis in mind, the subject of hypertonic solutions and their
physiologioal and elinicsl applications may be taken upe The followe
ing elinical uses of hypertonic solutions based upon physioloegicil obw
servations are: as diuretics, for éghyﬂmtim, to deorease intracranial
presgsure, for asthue, for alecholism, in barbital psisanmg;, in eonfusionw
al states, in delirium tremens, in pulmenary edema, in shook, iﬁ Stoken
Adems Syndrome, and to almoet every patient in come when other treatment
hag faileds The hypertonio solutioms to be considered are scdium chlore

ide, gluccse, sucrose and perbitol.

i Review of Sodium Chloride an:; Glua;rgc‘

Woed and MoKibben inm 1919, (67), (68), first studied in normal cats
the results of the intrevenous injection of hypertonic saline aa;uﬁima,
This was followed by the confirmmtions of Cushing and Foley,(69), Foley
and Putnam,(70), who indicated that in the normal amimal hypertonic sois
utions of saline caused & shrinkage of the brain and the perenchymetous
tissvess ©Chis observation was quickly applied %o numercus intrgoraniel
pathologieal conditions by Dowman, (V1), Keegan, (72), Bedell, (78),
Hadem, (74), Bennett, (75), and other imvestigetors, The clinical re-
sults did not confirm the enimal investigationss Finelly Hoff, (76),
Fay, (77)s (78), Milles and Hurwits, (79), and Browder, (80), showed



that hyportonie sodlum chloride in the normal and the pathologloen) cone
dition is only transitory lm activiiys ihe increased blood camotie
progsurs canses o relonse of fluld from the ooll only over a shory pore
fed of times Following tﬁu & diffusion iakes plage into the tissuves
snd selle, this In turn causes an ineresse in intereslliuler fluid and
an edoma greater tham befores Hinee these first studies it Lag been
gef'inltoly ahoves that the administration of sedium ohloride intravencuse
ly may canse odosa,

Dextrose was first studied beoause a H0 paroent selutiom ecould be
adminigtored intravencusly with little or no toxioltys Due to the trange
itory diuresis produced, dextress was thought %o oause a tiseue anhydresies,
mﬁ thersfore possibly to be of value in desressing introeranial prossures
Boff, (¥8), firet disputed the use of hypertenis Wma in 18630, e
stated that the suntral nervous system when injuwed 4id net reaot the

. same physiclogieally as the normmle The choroldal plexus became more
permeable to glucose which was the cause of the secondary spinal fluld
pressure inerease shen giuvoose vas usedy This wae followed by the work
of Jdasksen, Kutewnsl, Leader and Josoph, (61), who pointod out seme of the

failures of slinical lavestigationse Doxtrese had beem injooted at random

scoerding ‘tg 1 oze workers withoul any Imowiedge of the bloed sugar curves
of diffusion inte the cerebrospinal fliuvid, OBtudies were then carried ouk
o 20 patholegieal cases giviang 100 oe or 200 co of BO percent or 26
porcent glucese intravencuslys 7The bloed yressure, temperature, pulse,
respivation and the oerobrospinal riuid pregssure were carefully feilowed,

10



it was found that hypertonie sclutions coused an immediate rise in the
sorobressinel fluld pressure in about cne-~hall of the ocasws, while 1%

was noted & olight reduction cocurred in the other helfe A socondary

rige in all of the osses soourred at thé ond of 16 te 50 minutes fellowe
ing the injestions The secondary spinmal £1.14 rice wus due te 8 diffusiom
of dextross inte the Lraein oells and the tissues with a resulting edeses
This eame chservation was agalin repoated by ‘assermann, {(62), (83), im
1688, e showed & primapy aspimal fluld pregsure rise ot the time of the
injootion, & secondary fell, and then the gocondary rise. Thiz work

_was the prime fector for the abendenment of hypertesis gluscee and

saline inm intrecranial injuries,

Suorese, &oticme $u the Deg

Suorose, & disaccharide whioh ls compesed of Jluscse and fructose,
was firet applied elinmically as & diuretic in 1980, At thia time it was
found by Eeith and Whelam, {84), thet i large amcunts of sucrose were
adnini stered intravenously to an ancsthotised dog there was e marked less
of water, urea, ohlerides and sodiume With a desage five timee that oline
ically applicable & hyperpyrexie resulted, Walker and Eeith, (05}, noticed
following imtravencus injections a marked diuresis, delydration and a
vendeney {or bowel novementes If fellowlng sucrcse fnjeotions, acacla was
given to an avesthetlsed animal, a sarked diurosis cecurred even though
the animal was dohydrmteds Such an cbservation is of lwportance In that -
diuresis say be produced by & substance whieh 1s met lovad in the glowerviar

filtrate.



Bulleek, Gregersen, oad Kimmey, (88), using snesthotised doge
set out to prove that hypertonie solutions of suorcse eould be used
to roduoe the cerebrospinal fluid pressure without a secondary risee
ihe averago dosage was 6 gue per kilogram, which 1o twioce the aveyw
age elinleal dosos These observations showed that following & suercse
injection in muoethetised doge thero was & fell of the spinal fluld
prescure for a perled of five Yo oight hourss The lowering of the
progiure wag dependent upon the mmeunt of the suorcse given, yet no
' secondary rise wap obsorved even after a i2 hour periode Injeotions
of suercse produted an active diuresis oqual to four tinee the iatake
of fluﬁé&; Diuresis was aotive cver & three hour periode Hyportonie
solutions were then considered to be effective in & prolonged redustion
of sorebrospinal fluild pressure in the supposedly normal snesthotiped
doge Gregersen and ¥right, (87), showed that this aotio: may be due
1o the faet that suorose doves not diffuse inte the cerebrospinel fiuid
while ;luccse dooms |

The werk of Bulleok ot al is not confirmed by the work of Schwarts
and Blman, (88), who compared sorbitel and suorose in tho ancsthetized
doge Sucrcse injections produced a fall in the cerebrospinal fluid
prossure which npidly roturned above the basal in 1 hourss A seow
ondary rise wes noted with suorcose and does not oconfirm Dulloek,
Diuresis was dopendent in theso cbservations upem the sucrose soncentrae

tiom in the blood as was the urinery cutputy



In the normel individual he =ade a comparison of the diuretis action of
asnenium chloride, ures, suorose, organio meroury, end thoophylliine,
‘ho most muried diuretie results wore cbteined with organie mereury,
uress sod the ammenium saltse Uinimal diuwresis was obsorved for digle
inlis and theophyliine, but me definite date was given concerning sucro‘se.
Folth, ‘:‘%keﬂuid.lﬂd Power, (98), next studled the emereticr and
the utilisatien of sucrose when injected intrevenously in mare In thig
study tiree normal patients wore used ard three patiente with impaired
idney CTunotlione Suercse saused some subjestive synploms im 4he patients
during the injection, while during the exeretiom there wns 8 lose of emal)
quuntities of pretein in the normml uriness 7The clinieal desage of suercse
used was the same ae the prosent standard, 0.6 %o 148 Gas, per rilogrem,
A nild dlureslio wap rejorted, but the setual kh ie not gzm and it i
not kunouwn whether this 4s @ trensient dlureeis oy & olinlosl diuresise
of 24 bouwrs duratiocns In the noraals 07 to 98 pereent of the sucrcse wes
rescvered in the urine during the first 24 hour pericds The blood plasma
ourves showed that the maximum vxereticn was with'n the firet 12 hourse
bkeong the cases with remal lneufficiency thore wae found & deley of exw
erstion im the urine and a Jdelay in the .}zleoq cuomzz;& levoles fiz»a these
vosos it required 72 to D& hours %o mmri;t‘o 80 vo 50 pereent of the puorose,
Kelth, Fower, and Pelerson, (93), (04), ocvserved that suercse givem
to doge diffunes inte the tizsue spness and that only 70 Lo 80 pereent ia

ever recoverables The repotition of the recoverability of suerese at a



cengtent lovel im zan leade to the voasibility of o simple remal funotion
tests The remal clearance tests for suorcee, sylese, urea, snd imorganie
sulphates were oompared, Sucrose has & plasma renal clearacce test of
100 ooy, xylose BU.6 oo, urea 72,8 oo, and sulphates 5646 oo per me,
Elth this dete we nay oompare the ressl funeticnal testas Inulin ie
eompletely Iilterable through the @1”!’\11\)8 et & mie of 120 oo por mine
ute, compared to sucroee ot & rate of 100 go per mxmtua this i¢ based
- upen the formula of Niouar, Volntosh, and Van 8lyke,(10), With this i
mind it can bo said that suorcese is not vorpletely eleared from the bloed
plasna, end that 10 te 20 pervent is readesorbed by the reanl tubules,
Vaguornann, (90) considered suervee might be used to advanta e ag
a hypertenie nai‘utimi and undertook a olinical study of 148 setion on
56 persal subjectus He pecorded the gorobrospinal Juld pressure, the
urinary exeroticn, the blood shemistry, ihe bleeding and elotting time,
the bloed eytelogy, bloed preasure, the pulse rate, and the dextrsse and
the suercse ooptent of the spinal fluld, 7The only changes of grest sige
nificance were in the eptui fluid and the urines It was firet found
that maseive doses of suerose, H00 to 600 ce of &0 peresnt, had to be
given before smy effecte wore noticeables Ihus when 100, 200, or 300 eo
of guorcse vere adadnistered the diuretle effeots were eslight, I 500 oo
of B0 pereent suorose were givem, in the first Pour hours there was a
urinsry output of 2,500 cee Microscopie omamination did mot revesl blood
or proieine The elimlmetium of suorcee Jurisy the Firet four houra rea

as kich a8 50 porcents & merkedly decrcased spinal fludd pressure was obe



served when GO0 0o were given, but this was only of transitory mature
lasting only three and eme~half hourse Fluld pressures wore not record=
ed in Vassemmann's sxperiments aftor the first four hourg,

Davis, (96), Glass, (97), Murphy, lerchderg, and Kats, (98],
immediatoly suggosted the appliestion of suorese in patholegical casess
liahn, nl.uu; » ond Eohlatasdi, (90), reported a series of ithree cases.
Hone of the eriteria of clinlcal study as outlined by Jackeon et al and
Vagsermans wore [ollowed, nor wore routine spioal puneture pressures, w
urinary sverose determinetiong mudes fhe olinionl symptome may have been
masiref due 1o the aduminisiration of ether druge snd lumbar taps withdrawe
ing spimal fluids I% Lo to be nvted 1o case (1), that even though suarese
was piven every Lhree hours & daily urinery output of only 600 oo wae ree
sorded dml;;i%@ ﬂu&dlh;puraumaalgﬂh The avther states that imeedlate
diuresis tock plece in every case following suocrose administretion,

Hpoent investigatione of Feith snd Fower, (100}, shew thai 60 per
cont of all suerose is sxereled in the firet two hour periods 14 i8 of
interest to note in a reviow of thelr article that the diuvretic offect
of suerose over & Z4 hour poricd iy elighty Mo mention of this is sade
ner hap any significance beon made in the litereiure of this chservativa,

‘Persona) ocmmmicaticna with the Cook Coumiy loeplial services
eonfirm the imappiicability for the useof sucrose in mr&mm injuries.
Fentup, (101}, has recently published the mortality retes of the neurcloge
fioal and enorgency serviees, All previcus metheds inoluding the use of

| bypertenie sclutions showed & woriality rate of 58 peroente Witk the



present routine method of treatiwnt for shock with glueose and saline,
jater fclloved by direct lumbar teppring and deco-pressicm, the mortality

yate s been dearonsed L¢ 1L pereents

Renal Pathology following Sucrcee, Olusose o Sorbitel
Felwhols in 1038, (102), reported & olinion]l omeo whioh had ree

ceived susroce intravenouelye 4% auvtopsy thers was found a hydreple
degensration of the veral tubules, He then conlirmed this effeot of
susrcse by & poorly contrelled experiment om rabblites Sueh & waluable
shgervation was quickly lock in the literatures Cuhler, {103}, revived
this work by delng routine renal seotions on all cases at the taye Clinmie
in which suorove hed been giveme OF sil the oasce investigated 57 pereent
exhibited hydropic degeneration of the rensl tubules, and 70 pereent of
all the csses whieh had received guercss had tibular degeneratione Chis
wae {cllowed by obsorvations on bur patients to whom 200 ec of BO perocent
sucross wae administored, At death all four showed degenerations (Other
casen failed to show any tubular danage whem 100 oe of GO percent suercse
was adninistored,

Holmhols and Bollman, {304), ccatinued to study this patholegiosl

ronal demsje in & grewp of mbbit experimentss Lindberg, ¥ald, and Baricor,

{106}, compared suorose, plusose and orbitels Dogs were used because the

rﬁ'gm't-*a kidney ie so casily susoeptible to renmal ms‘l' Rows) biopetes

wore wian before and alfter the adminisivetion of GO percemt suersse,

glueves and sorbitols OSucrcee administered over & short pericd showed &
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traneient merpholegical hydrepie tubular degeneration, Ower a proloenged
poriod thare wee o purinmt evidenee of glomerular shange and a &liure

of tubuler restiiutio: s The animal sxpericents using 60 pereent gluscse and
sorbitel fuiled Yo show any kidoey dameges The clinioal researsh carried
out by this svibor is net oenclusive,for {he phemolsulphonthaloin test will
not deplet elight tubulay functional changée,

Sorbitol, its Action in the Doy

Sorbivol, & hemahydrie aleoholy, was firet preduced in Gormany ae &
waste produot of wood pulpe Clinieally i% was firet apslied by Neidpreim,
{100 ), and Thaachauser and Neyer, {107}, as & substitute for glusvse ia the
troatmont of diabotes mellituse Gorbitol amd its application {¢ disbetes
has beou reviewed and studBed by Sanviile, (108),

Sorbitel wae [iret introduced as & clinical diuretio by Vest and
burget, (108}, in 1926, Sorbitel was Jound to be non tomlie and rapidly
exoreteds It posvesses 106 tlwes Lhe cenctio prossure of an egual percemte
sge of suercsss 7The Tirst experimental work was carried ocut an ancethetised
dogoy from whish the wrine voluwiee evuld be seasured over s 16 minute peried
following the istravencus edminlstretion of 0 peroemi sorbitely Comperisons
wers wmade ol sorbiiel wnd susroue} sorbitel prodveed greater diuresis tham
suvercse when used in egual cwoentiratliongs

Gehwarts and Blean, (68), sonpared the effects of sorbitel and suerese
on the eerebrssploal luld prossure snd the urlnary oulpule Doge were usod

which had bheoen placed under the influence of barbital ancethesiae Cliniecal



egquivalente ¢f 00 percent gorbitol and suorose wore administered simultane
ecusly Yo nine peirs of doges ?auwnig the intravenous fnjeoticn there
ws & fall of the corcbrospisal fluid pressure with both substancess
Serbitel caused a groatey deprossicn and resched the normal in 2,76 hours
as coupared to 1,26 hours for sucrcses Sorbitel aise caused less ceecndary

g7

riss of corobrospinal fluid pressures The urinary posk was groater with sofbe
1to) than with guarose, but both returned within two houwre Yo the basal levels

Todd, idyors snd Weat, (110}, studied the metabelimn following the
intravencue sdministratica of masnitel and sorbitol in dogee In the dog
40 %o B0 peroant of the injected sorditel eould be recoversd im the urine
within the first 24 hourse The other 60 %o 60 peresnt apparently wa
metaboliseds Such & view vas substantinted by blepd jluevee ocurvess The
blood sorbitel clearance showed that the basal level wes reached within the
first two hours, The urinary collections were done oz normal female dogs
by the uee sf uwethral cathoterss ZThis ie the muly article found in which
the suvthors have cbeerved the anesthetie factors A roview of the oxperie
mental dats on those dogs showed t&&% a diuresio was produced over a B84
hour perlods

Hosner and Pellows, (111), have reported sorbitol studies in the
w hmer snd the cerebrospinal fluld of doges Dogs wnder anesthesia
showed that sorditel diffuses imte the aguecus humer and the carebrospinal
fluld, Borbitel is rapidly oliminated within & three hour peried, and
thers is & temporary rise im the blood gluecse levely, A eritieal anslyeis

of this article tende to show an extremo degree of dlsorepancy of tabulated



deta, Theee may be attributed to the imherent errors of the pericdate
metheds for corbléel, s provsdure not as aocurate ag the method of Todd,

Vroeland, Uyers and West, (112}+

Sorbitol, Its Clinieal Application

Sorbitol was applied to one elinical case éf anuria, and was reported
in the literature by Strokm, (113), es an effective diuretics The enly
other gppiiaatiou hes been reported by Fellews, Puntemmey, and Cowen, (114),
Sorbitel was administered imtravemcusly over a perivd of 48 hours to dee-
erease iuntraceular pressure. Caées of plavcosa were éampl@ts&y relieved

froam pain by repeated dosages ol 100 oo of 50 percent sclution,

Summary - Sucrcse in Dog

Ail of the animals used have been under amesthesia of some typee
Massive dosages of suercse have produced a dehydratiosn and & greouter 24 hour
sutput tham normals 70 to 80 percent of suorces ie the mazimum amount re=
coverable in the urine of the experimental snimales There is no coniirmstory
proof io the literature regarding the prolonged sotion of suercse on the
cerebros inal [(luild pressure, Bullosk et al olaimed that suscrose decroased
the cerebrospinal luld pressure for a 12 hour periode Schwarts et al shewed
a secondary rise in 1,26 hourss Ineremsed intrecranial pressure may decrsase
the urinary wtpuh Pathologically sucrose ham been showm te c2use e fubular

hydrepic degenerations

Sumgggg « Snercse in Man

Thore is ne proof in the liverature that suercse is & c¢linieal
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Siuretics Yhen naspive dosages are given #aurwa may produce deohpdrstione
s fatornitient ouerose aimia hag been ﬁbmﬁnd dopendent upon the bLioed
conoentrations Ihere i8 ne clinical evidence and proof (hat suercse is of
definite benefit iﬁx pathological cases of increaged inbre-wreaunlal pressure,
Yasoive doseges of suorose dooroased the tntsrécmul pregoure for only

3.5 hourse 08 %6 o9 perownt of suorcee is revovered in the weine of o
noreal individual during the firet 24 hourss In oases of renal damage

#8 %o 99 perosmt is precoverabie im 72 to 96 hourse BSucrose has boen shown
by Cutler in lie sories to producs tubular degene-atlom In 87 porcent of the
cases woen the aduninistered dose 1o over 140 go  per hilograme

Summary - Sorbitol ia Deg
Gorbitol has been showm to produce grsater dluresls, t'.m_! to produecs

& greater 24 heur output than nersals Sorbitol decressen inirasranial
pressure but there 1s & secondery vise and e diffusibility inte the aquecus
bumor and the cerebrosyinal £1.4d. 40 to 6O perssnt of zerbitel le Focovere

ed from Lhe urine in the firet 34 howrs and about §0 poreent wetabollzeds

umm Pye Sorbite) in Man

forbitel was yeported to Lave relioved s oase of surgloal anuris.
Sorbitel definitely desreassd imtruosular pressure cver a peried of ¢8 hours

in cases of glavoomm,



A CLIBICAL EXFERIMENTAL STUDY

It hag beon chbesorved that no reports ere availsble mpémma the
divretis aotion of serbitel, glucces snd suercse over a 24 hour periode
Peosee of the spareity of adeguate data on the dluretls welus of Lhose
seterinle, on extended program of research wos begim on hoppitallsed
patlonte ot Wultnomsh County Hespital in ﬁwp-niﬁw with fre Charles
Tonnedy.

Prtiente exhibiting & wariety of méﬂ%“ﬁ@m wore upods Patiente
wore studiel having edess {rom the fellowing caveess ehronie paseive
cougestion of heart fallure, revarsal of the albuminezlotulin retios,
with nephrotio and sephritic gyadveres, with liver dasage sné abdomiral
ascites, and others due o nediavtionl obabruetion, & lavge serice of
patients wore used wio kad an essentially normmal bleoed chemistyy plotures
fevernl cases were studled in coma and in the terminal stages of eclampsing
A ease ol wndeternined edesa was thought te be due te ':'-diaetémi Hodgkints
Dieease, This patient had an entirely neveal bloed echemistry pi@tm’m and
of fered an excellent subjeet for & long ocontinmed stuly of dluresis
Premeleviphenpiialein and uren cloarases tests were run on meny of Lioge
patlontss A normal test wae considered se indlicetive of u nersal Widney:
howewer, in sons cases the neercpey did not prove ¢his %o Do trues

*‘“mwfi%; the experimental p&rim‘ia oz eadh patient the 1 vid intake
wnd output were reacrded pricr to the ipjecticuge luring the injection
-poricd hypertonio selutione m;m allowed e rum In by the use of an intra-

venous setup at ‘he mie of § Yo 10 oo por minules Hech putient was carew



G

fully cbeerved during the eourss of the injecticns for unwarranted
syspiome of headnote, nausea, paresihesius, peln, inerease in pulse
rain, Closting of the faos, and any ameioty or other diseomfort that

sould be elicitod,

Plood Sorbitol Studies
The potentismetrio detarsination of sorbltel by the ferrisyenide

rengent 1s reviewsd in Part 1I of this pupers 1% hme been shown %o be -
apslieadie te blood and urine detsrminaticns with as great am agouraey
se the previous iodemetrie wethed of Toddy (112)e The saving in time is
an adventage, for such determinatione are time consuminge

It ghould be wnderstood t hat the debermisstion of sorbitel i biood
pr in the urine is rether indirest, 4hat lg, total redustion to forrie
oyanide does rot ropresent ouly glveose plus ecrbitsl but alse reduction
due to many nen suger reducing molesuless Feor this reason the basal ree
guntion in blocsd or uwrine muat be determived,snd increages in ihese
figures ean Lhen Lo caloulated as sorbitel or other reducing subetancen
enpleyed in the experirents In the determlnsitlion of sorbitel in the bluod
and the urine sasples mereury filtrates are prepared secording te the
nothed of West, Scharies snd Petorsen, (116)e The gluscse la estimmted
by the Shaffereiartoan sethod,(116), and serbite} by the ferrisysnide
procedure outlined in Fart II of thie thosies The sorbitol eonteni of
the blood or urine is caloulated from the differmpe in the above deter~

minabitnge



Studios wore carried out or six petiontes 100 or 200 es of 80
poreont sorbitel were sdmivistorsd intravencusly after taking a bdasal
bleod samples Dlood samples were tien collected every oas-hall hpup
or hour ovey & thres asd speshall hour periods Table I and 13, and
Chart I and II represent the sorbitol and the plucese ecneentraticns
ef the blood samplese

The moet imteresting curves are those of sase {4) snd esee (¢),
which sreopresent liver dasage nnd rositive galastose tolermnoe tosto,
in neither «f these cases 4id the blood sorbitel curve retem to the
bagel levels st the end of & three hour perisds The other four patients
in thip group had vrotumed t¢ & nomml basal level at the end of &
twe hour periods The bleed ylucoss eurves &8 represented in Chart I
gshow that glueess is aleo maintained higher In sneow of liver damage
than in the othorgs The failurs of the putient %o meintain himselfd
in & fasting state nitem upset the bloed plucose curven,

The faet thal the bloed glucose ocuwrve did rise in fasting patiente
fellowing serbditol adminktration, substantintes the cbeervations of Todd
in the doge Trise observation would indioate that serbitol wes changed
probably im the liver teo giwvﬁ or stored as glyoorens 7This 18 sube
stastisted by the obrervatic;m that about 686 percent of injested sorbiie}
iz setsbelized vr retained in the human bodye 7The iaersase of blood |
gluesse 4id not reach tho resal threshold end the slow conversicn of
sortitel %o glucpse would probably ellow the use of this substeance intra=
venously in the diabetie, ©hie observation may be of tPemendous value in

cases ol shuckyin which sorbitol in 10 poreent seluticns could be adninist-



ored with lsgntonie saline, predusing & ¢ongtant w'u-u of glucoses

In jenerel the blood sorbitol ourves also corresyond to Lhe work
of Todd in the doge The sorbitol pealk was Peeched in cmeehalf howr with
a drep to the besal level i the end of twe hours aiter its injestiong
the smounts injected did nel seum vo influence the rate of dienppoarances

In comparing cases (1) Yo {4) »ith m;w (5) and (6}, 1t 1¢ %o be
aoted that the vwd groups showed grest differences i lood ehenistrys
Casos {1}, (2) and (3) hnd dsturbances in the albumin globulin mtlos,
‘while case (4) had severe abdoninel sselies and edens ol che extramitiene
The Lieod serus proteins wers sermael In csses (6) and (6)e In cases (1)
% {4) tho reduction of the bleed %o ferrieyanide was very high compared
40 capos (6) end {6  This indiosted the presence of gome raterial siich
would net redecs the Shaflereliartuen Hbul dilc oause reduectiua in the vore
mikaline sclutlion employed with the furrieyaunide reagenty {(Lee coluamn
ene in Teble I and il, Miller and Vam Slyke, (117), have observed s siniloy
flading wich thie sane Lype of resgent in & less 4lkal ine nediay These
authores ssiributed this to whe prosenos of excess urea io the bloods his
cannct be the eause of the present Cindings in thess patiente and in |
other cases with allered slbunineglobulin ratios, for nermml bLleod urea

soncentyntliong woro ohteinods
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% total meduction with $he forviopanide method
Binutes followving tujection
Gaee » [ ) in 150 50
1. Nyocariial
 Bllure-wW. | 30 |88 148 izg 12 100
2¢ Hyooamiisl
. VallureudeB. | 260 | 288 160 Mo
Je MWMI
3-_&!!- 380 | 346 130 00 130
4+ Cirrhopis
Livopa¥.i. 100 | 2a0 i80 152 ise

Eéinw»m paresnt blood sugar by the Bhsffer-inptms mathod .

1+ Hyocamital
Pail aAreei W, 53,99 €1 e T 696 6505 7.8 ﬁ;!‘a od
2. Myooariia} |
i MIm" zﬂgﬁ 1@5 gs% v‘? ?nﬁ Oi %ﬁ 15'
3 Tuberculosts ‘ I .
Boligile £5 ) (¢ 7% 83.6
4, Olrvbonie _ |
LiversV, 0, & 81.6 §9.4 G826 28.2 60,3

Caloulated Sorditol Lvom the aliligrems peveent 41f%orence Between the
Forviopunlde and the Utaffor-tartamn meshods,

1. Byosardial .
Palluye~2,9, | 4052 126.9 76 o4 815 L TY 34.9
?‘11%3&33: 5 178.03 60.9 » T4.5
3. Tubssaulestis
Seoliaily 51 &6 0 54 46.d
&, Ciywhionie
&‘“ﬂ"‘f:@t ﬁ:‘i -1 3586 ED.E 5’.& i ﬁ}ug
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TABLE 11

BLOCD DETERMINA TIONE

Milligrams percent total reduction with the fervioyunide method.

Himutes following the injection
Case Bagal 30 90 150 210
5. Hodgitinte
Hole® mulle 192 282 200 i92 164
#. 0,
el &8 280 180 120 120
Hae Co
; melle 146.7 208 206 160 130
6o Bmtt"‘ :
Fodo 92 300 164 176 144
Eilligrams percent blood sugar by the Shaffer-lartmen method.
5. Wﬂ"
whe 178.54 | 167.3 154 .6 154 .6 128.8
w e T4.58 92,66 758 103.96 106,22
N 133.34 169.04 115.3 il5.2 115.2
6. Banti's
P, bl.4 92.66 99444 92.66 74,58

Caloulated Sorbitol

from the milllgmma percent dlffevence between the

forricyanide snd the Shaffer-Hartman methods.

5. Bodguintse
. wafl 13 46 114,76 45,42 31 old 3502
“B" 13&!42 18?." 53-42 1Eiﬂ‘ 13&?@
alle 13.36 122,96 92.74 45,8 14.8
6. Bantite .,
¥. A, 1062 207.34 5‘956 ﬁ'}&% 69,42
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Urineiy deeretion of Teorbitel

rrior Yo each sorbilel sludy, ibe patiente’ arises wers coliccted
for two or three days to determice the basal urisary wolumee, 4 totul
reduotion was yum by the forrioyeaide method as well as the Snallers.
Partver to detersine reducible substancese 1he averags amount of total
redueible substance iz & 24 hewr spooizen of urloe which wse unet rensved
by the wersury previpltaticm was fovnd Lo e ons Lo two grami, enly
Goll grams of redusing materisl caleulsted aw gluscee was presents

106 to 200 oo of 80 pereent gorbitol was aduiaiatursd Lulrsvenouge
1y snd the wisery velumag sollocted ewery bour in four cmses, following
the Injections Table IIX prosonts the data as found on wo cacos with
liwer dansge aad iwe caees without liver demages In the two oages with
idver damags 25 te %7 percsnt of the injected sorbitel iz exereted wilhin

the Pirst houre In 24 Rowrs, 37 o 47 poreent of Lhe toial serdbltel is

86

roocverables This would indicete thet the lack of liwer conversion sllowe

ed a gremtor smpwnt of uwnchmged sorbitel (o he excveted hy the Widnoyde

iz the iwo pormel cases in Jable 11X, 40 to 60 percent of all the

seocvorable gerbitsl wes exersied within the first hour, In 24 bours ealy

12 %o 17 percent of the tolal lnjected sorbitel is resovered i2 Lhe urind,

o sorbitel was exereted after the fivet B4 hours, for the ferricyanide

failed to ghow an incrense abeve the besal values of mﬁqci‘tla grbetancese

therefere in the nsermal potients abeout 86 percent of all porbitel injected



TABLE 11X

URINE DETERMINAZIONS

FOLLOVING THE ADMINISTRAZION OF 100 er 200 e¢ OF 50 PERCENT

=

Urinary vol B
24hrs. Anjagtlion,
Case ﬁgm;i % 0 |90 |i20 |150 | 180 | 210 [270 | 300
1. Hyocsardial
Failure«W.We | 1,500 | 140 |240 48 40 48
2. Tuberculosis
BiJJicH. [L,300 | 465 35 40
4, Cirrhoais
Liveravnﬂ. 1,400 | 125 70 20 40 | 4D
6o Buntitesd
Foho®? 1,670 380 |202 102 |62

Grams of redusible substance im the urinary volumes as determined by
the forricyanide reagont.

1, Myceardisl
Failure-%e Vel o2 1‘23 1.22 035 554 o 3L

2o Tuberoulosis|
Bl Jial, 1e5 Bal2 o7 o 54

4y Cirrhosis
Liveor~V, G | 1.4 308 266 013 2.1 | 1.09

6! fantite
Fo A% 2,09 |6446|6s1 3. Lol

kinigrm of reducible substance in urinery volumes as found by the
Shaffer=Hartman reagpeni.

1. %W 45 Te9 |54 del 6,0 105
2e "wHdMoH, 240 27 | 34 23
4o "=Vulls 33,2 [65.3 3744 Te9
6o "wFad,®®  |61.7 |23.8]38,7|  [28.8]15.7
Potal caloulated wrinary sorbitol resoveries 24 hours

Ferrioyanide - Basal Basal

Redustion Ferricyanide [Shaffor-Bartman [Crams Percent

® oW.W Te52 1e2 040486 626 12,5

2. Bl Mols | Bo13 1.5 0.305% 6436 1211
4o Vo0 18,8 143 06117 17:32 34463
See Foho®® |50.03 2,09 0.1629 47.84 47.84




iz metaboliged in the beodys A total 24 hour ouiput cf -bout 18 percent
of adninistersd zorditol wae conlirmed in.twént' ther cases,
Shaffer-Hartman determinations were run simultanecusly with an
eszontially normal bosal cutpubt, The amounts of the sorbltel injected
did not eeem to Influenice the tolal exoretlon of the serbitel or cause
2 ;1yc&suri%e the above obeervetions on the @xar@tiﬁn of sorbitel 4@id

nol correspond with the work of Tedd. Thie suthor showed that 40 e

B0 porcent of all the injooted sorbitel wae recoverabls in a 24 hour

Clinical viuresls with Sorbitel, Glucocse and Suerose

heoretieally a physical vamotic sgent is one which is capadle

ef bringing about body dehydration, As hes bLesn shown prsviocusly in

A | i
& PN <3

L o, §
rWWﬂ tdl ;f L AEAN 4

g!

CfL BA
¢linienl datay There is a misinterpretation of Serminoloyy between
divresis and clinleal divresis, Animal experimental work ls seldom
judged sveparately, end the cendi‘icns carefully studled, White, {118),
states tha% hypertonie soluticns have provem of mo walue in elinical
dehydrations In the studles reported here similar results have been obe
served,

According to Todd, (118), when sorbltel is adwinilstered to none

anesthotived dogs in & elinioal equivalent dose there ia produced a



elirleal dluresis which luete over several dnyse [y the tern elinleal
divresie fe meant a greater 24 hour urinary oculput thes verselly wndep
sovtrolled eenditions of fluid Intake,

1t mma therefore thﬁuhht desdrable io study the ¢llinfeal diwrstiec
rosults 1o both the sormal snd edemaious patiente. The reguletics of the
fiuid intake and the eclleotion of emsh specisen of urine mes nade reesible
through the cooperstion of the Nursing Staff and Dre Vharles Zenwedy of
rultncseh County Nespitale Sevoral days prioe Yo sech lnjeeticn of hypotw
tonie solutien, 26 howr sunplee of urine were cellsvied tpd the wulume
aocuretely charted, The day fellewing the injJection ihis sace provecure
wne carrled out,

100 or 200 o2 of 50.parnant sorbitel sclution were adminlsiered to
onch of 26 howpitalized patientss Fotients pregentsd diseasse related to
the rerdicvssoular gystem, 4o the kidnays; the liver ard io ile neurclegieal
system. Table IV summearizes the diuretic results cbinined on tem of theee
patienss, slong with 1ke pereent sorbitel emoretlon and the peresvt rise
in the bloot sugers In only e cose eut of £6 putients was there olserved
foliowing the injestion of sorbitel slone & definite 22 hour urinery ine
oreane above the prew-experimental aversges In fect 08 percent of the cuses
studied with the adminiptretion of hypertonic sorbitel alooe showed & defe
inite denrease below ¢he rormal &4 hour urlsery output that was previsusly
rocorded, Efevere water retestion was the moet sevked in these cases which
hed an ;ltwr-h ratle of serum proveings Lhege exporissnts did net indlcate

thet sorbitol 1s o clinical diuretie or that it is eble o produee elinieal




Gehiydvations Howevar, during the first z"mér hours {(see lable 1V) afber
sorbliol, & alureeis reculved Iyon ithe bypertonieity in he blood end the
urines ihis diuresis would be of great bemefii &f i% vosurred over & lenger
povied of times 10 produce am extesded diuresis would roquire wnltiple ine
Jeotions which wouis be probloivive st the prescnt coste Yollowing the
firet iour hour period tlere iy enuria ané retentien of body (luide.

SUSH an a&ncmtim with sorbitol warranted furtler investi, atica
wiih hypertecic gluccse and sucroses 4 prolimivary study on twe pate
ionta s glvem dn Talle Ve Both wlucose and sucrcse profused 4he seme
rosulie au Wues oblained with the wse ol sorbitels Glucose caused a
preater relention of fluld thau either serbitel or sucreee over a 24 hour
poriods lrhese cbuervatiocns are contradiciory Yo the present oiimislans
viewpoliui, and turthor eliciecal and experimentsl work must be eareiul.y

carried cute

Ihe Combined dobion of Liuwreticg

cvane anc Clbsen, (180), shewed 4 hal curing diuresis with bhypere
tonie scluliung there was inorsase of the bLioed velume, ﬁlrduw,.{ul).
dempnstyaies et selyrgan, the bess diuretic yet available, produced a
spnstant diminution i the Lioed velume, Salyrgen in eombimation with a
hyperionie selution may be of greal waives Ihe invrsassd cenvtie pressure

io e Liowd stream ocaussd by hyportonic sclutions drews (luid Jros the
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TABLE IV
URINARY VOLUMES, SORBI?0L HXCRETION AND BLOOD SUGAR RISE

ISTRATION OF 50 PERCEWE SORSINUL INTS

FOLLOWING THB

Uyinary Volumes

. Aves 24 hye| 24 By, 4 bre 4 serd- | £ Blood
Gase and 00. of 508 before sor~ | after sere | after 1tol ex-| sugar
Diagnosis Serbitol |ditel bitol sorbitol | sreted riee
1, Congestive
nyccardial
failure 100 1,500 7% 272 15 34
2e mw
tuberculosia
Hypoprotein
enia 100 Lo 300 740 540 16 27

3¢ Arterioseld
¢rotic heart
disease 160 1,090 970 220 iz

4, Hodgkin's
Disease 200 1,800 760 250 9 31

5 Hypertene
ive sardiow
yasoulay Glg- :

ease 100 1,800 1,000 i1

6o Artoriosol
orotic heart
digoass 100 860 550 210 15

7+ Girrhosis
of liver  |100 1,400 863 265 38 52

fs Banti's: »
Disease 200 1,670 1,300 150 46 22

9, lafections
arthritis 200 2,300 3,450 610 13

10, Eultiple
Selevosls 200 2,000 2,050 é70 4]
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gLuUGGRR, SORBIVOL AND SUCROSS
Basal 24 by, Followine Hodicat.
Opse Zedication urlnary vol. |4 hra, 24 bz, total

= =
Ds Hypope
tonsive cardic-
vasculay
dipocse
1edndl Aminophy. 1000, 1050
lwfedd) Andnophy. 100c.

sGlucona 10000, 1050 360 €60
lufe4a0 Digltalis 20 gr.
' Amimophy. 1000.

*Susrose 100 e0, 1100 400 880
i) 2-40 |*Eerbitol 10000, 3110 60 980
Vi Uterine
Pibroids
Foroml Tatlisnt
1-18-40 *0ivoces 10066, 1560 4%0 1]
le2240 “Sorbitel 100ea. 1650 3680 1245
1=27«40 *Suerose 100ce. 1550 500 1300
B dld Balymam 2 08

“Borbitol 100ca. 1125 360 2100

% 40 Percent Solutioms
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tissven, while salyrgen acts fmediately upon the proximal conveluted tube
ules to groducet & prolonged diuresise It wae felt that the presence of
the hyperdonic selutlor Im the renal tubules in ecobinatimn with salyrgan
might produce & rapid diuresis with increased dehydratien,

The edeinistretion of 1 or 2 o¢ of o 10 percent solution &f salyrgan
intravencusly is a routine precedure In Multnowah Ceunly Hespitel, Veny
of the prtients respend %o this drug ever a poricd of tlme, and then suddene
1y lose their sensitivity. Case B, which is givem in Yable VI, represents
o putient with artericeclerotie heart disesse with pitting edemm of the
extremitiose “his putient did not reepend wver & three week pericd to the
adminisiym tion of asmonlum ehloride, petassium ohleride, aninophylline,
or salyrgans 200 co of GOporcent serbitol wes administered snd cne=half
hour leter 1 oo of salyrgan was glven intravenouslys The diuretio effecte
wore imcediste, and 4 spoes and ¢ tanceis wers relleved, The data cbtained
on throe cases as givem in Jable VI indicates that the ombined action of
salyroan is more effective than whom veed alumes Salyrgan snd suercse alee
renoved large amounts of fluvld repidly, end reduveed edeme with no distress
to the petients UYeveral other casos not veperted in thie paper 'eve proved
that the combinstin of a hypertonie solution and a mercurial diuretic are
benelficial for the rap!d remeval of cdematous fluid,

Thie 4@ %he {irst o servation as far as can be determined covocerning
the combined action of i, pertonie sclutloms and salyrgane Salyrjan bas heen
shown o amert its clinioal diuretie aoticn prebably on the proximal sone

i
veluted remal Ytubuless This is thought 4o be ¢rue beeaues Nollee, (122),



has ehown there may be an inoresss in urinary ohlorides asscoiated with
moreurial diuresiss UTable VII vepresents tho data conmocerming the daily
24 hour urinary ohloride exeroticns Sach pationt wae on & limited |
ehlordide intake. A normal ehloride output for sush patients would be
lower than ¢hat given in the gtecdard temtbookss The normal ehloride
cutput was fovnd to be 3 Yo & grams per 24 hourse Case 3, whioh 1s
given in Table VII is the only petient in our series of 26 cases receive
ing sorbitol alene who responded with an increased 24 hour urinary cute
puty Thie patiesnt's clinicel diuresis was asscelated with & 24 howr
inorease of urlmery chiorides Cther oases whioh received cnly hypere
tonle solutiens had & normal urinary chloride outputs In every caee in
which salyrgan was given there was noled an inorsesed ehloride ozoree
tieme A hyportenic scluticn and sulyrgan produced a greater diurveis
and also an incroased shloride vutputs Ualyrgan had no effect on ﬂ:s
oxcrotion or the rﬂmi.im of sorbitols Balyrgan in ocombimation with
sorbitel did net cause the exerotion of gluccee ln the urine, The lose
of ohlerides feollowing the use of salyrgsn may be greas, dut most of the
patients stwdied hed been @ ~edloaticng of ssmenium chloride, Blood
chlerides in those patients wore withim the nowmal limits, It is doubiwe
ful whether latravencus aduinigtretion of potasciwm shleride or sodium
ehloride in combination with selyrgen and sorbitol would produce greater
diuresie than selyrgen nlones Chart 11X prosemts a graphie ploture of

the urlnery chloride cutput daily of ocase 6 ia Iable VII for 20 days,



Urine Yolumes

Case R: , T 4 hy, $ sord. or
Arteriosclerciic Pluretie after after Suerose ext.
heart disease éluretie diuretis in 24 hye,
Date:r
Bu3l=3y 100, Salyrgan

20000, Serbitel | 3900 2600 23
9=27=39 | 1o, Salyrpan

10080, Sucrose 2200 91
Foilaly 1ees Salympan

10000, Sucrose 2900 1600 90

100 o, Serbitel| 3500 1350
10=11-39 100g0. Buoross 600 220 49
10=15=39 lca. Salywgen | 4600
Oase O3 ‘ ‘
Hodgkinte Din,
Yube 39 100, Salyrgan

20000, Boybitel | 2350 1150 10
Lo 4 200. Salyrpan 1800
P93y 2008, Sorvitol 760 250 9
Peil=39 200, Salyrgan ;

20000 Sorybitel | 4500 1830 iz
92239 Zoo, Salyrgan

1000¢. Susross | 5800 3000
Case ™ (
Artoriosclerotic
hoart dlseass

s 1150

1ieta3y 10008, Gluoese 8990
1leB=39 lce. :

10000. Soxbitel | 2000 iolo 17 .
1l=12«39 200 Salyrgan

100ca,. Borbitel | 3250 2335 16
1l=id=39 200, Salywgan 2250 510
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& b&ﬁunﬂ with

. ______ Grame eblovide exergtion
Oases Diuretic [Urine Vol. | Basel 5 hes | 2lhre, | Total
1, Nyocardial :

f&ilm 100 oo, Sord 720 540 049 2.88 3.1%
2. @ltiple ‘ '
_'ﬁl@i{ﬂﬂi! Elav. Sow.| 2050 £o 2658 2.0 4.9
arthritis | 20080, Sowr.| 3450 8.0 Bod 11,97 | 14.37
-‘"c Bantite
disoase 2000¢., Sore| 1300 §a35 3.57 Sed 6.67
5+ Myocardial
fallure lec. 3alyr.

2006oc, Dor. | 3800 4.9 15.7% To58 2331 _
6o HoGgiin's
dissase 200sa. Sor. | 760 8t 1.1 224 | o34
Te ﬁﬂckla*& l
$abm39 lec. Salyw. 4‘ |
20Ge0. Sor. 2350 el 9.3 ’nﬁ 8.8
8+ Bodgkints
YuT=39 206, Salyw.| 1800 12,96
9. Gndgkintes
""13"” 280 W'
200ec. Sor GSM B.} 1@.‘!& 11.6 ’I‘o}’
10, Hpdgkints
?‘22—}_, 200, Ealyr.
100c0. Susr, m Be3 23.2
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Aninophyiline snd !ypertonis Sclutiong

The diurstie uses of amincphyllice are usually limited te the
ambulatory petient in she first stagee of edema, Seldom dces
aninophylline retein its ability teo predwse diuresis im the ohrenie
edematous putlents 10 oc of aminephylline end 300 e of H0 percent
sorblic) wers given intravencusly to twe cases of eolampsisa in the
torninal etagoess In the first oase & complete snuris oocurred during the
first threo hours follewing ‘Jh:l injections The total serditel exoretion
was anly Oldd pereent with & urinery output of 100 oo in 24 hourss The
socond cese responded similarly,end both cases expired the next day,
Serbitel and enlucphyliine failed Ve produce elivical divreeis in cases
of odema due ¢ mﬁurmal failure, and in other eclamptlios.

Clinipal offopts from Mypertonie Soluticns

During the injeetions of hypertenic solutions of sorbits) there
wag noted in slewost owvery osse :mﬁ of the following symptomss epinsterie
distress, neusea, flushing of the fsee, chest paln, dyspooa, headache,
and & tingling and nwmbneas of the extremitien,

nw, oase E {eoo table VI) had the most prencunced pest intrae
venous symplomatelegy as yo¥ observeds im 10«11«86 this patient wes
~adainigtered 100 o6 of 60 peroent suercse over a 10 ninute porieds This
resulted in & severe execruvlating lewer Mack pain reguiring =erphine fop
reliefy The patient bom aporehensive, d};cpuﬁa. syanovie md‘ the temp=
pﬁwuﬁ rose to 10} for a thirty minute perieds fThese &;,-mptqu perglsted

with & gredually lessening severity for 26 heurse The next 48 hours the



6}

pationt had & reaidual dull backmeho, Careful physiocal and leboratory
tosts Indicated that this pain after the suorcse injeotlom had a renal
origomes . Cunly 600 oo of uwrine and §0 percent of the administered suorvse
wae oxeretod in the urine during the first 24 hourse For the noxt three
daye followlng the injectiom the wrinary culput was very low, 1 oo of
calyrgen given on the fourth day after the disappesrases of the ronel
sysptoms omused exoretion of 4,400 oo of urings

Analytieal proeedures $o determine the amount of pucrese axuoreted
in 26 hours with salyrgan are the sams ag these used by Felth, Power al
Poterson, (84)¢ The data in Table VI records findings similar %o those
cheerved by these authors in normal and pathologlond conditicnse 1t was
found in the onses studied that with combinavions of malyrgen wnd suorcse,
#0 to 58 pereeul of the suorose injocted ie exersted within ihe first 24

hours.

4 Disoveeiom of the Clinical Work

Heoent lnvestigetions by 0Llligen, Altechule mnd Vellk,(123),
Altechule and Gilligen, (124), end Elils and Faulkner, (126), helps teo
elurify the physiclogleal sctiom of hypertonic solutiong iz the humens
It was fivet showm theat fellewing hypertesic seolutions iim-s wms a rise
in the vosous pressure and an inorease in the bHlood end the plasua volww

4¢ o moxisam leovel of 20 porecent adove the normal, This velu™® of fluld
which ie draws inte the vasoular gystes weuld tend 4o diffuse into the
tissue spaces LI not rapidly eliminated. Blood volume determinations



have proven this to be the pasos Un the basis of the aveilable knowe
ledge, a flow of {luld %o the tisswe spaces hmmm by decreasing
the oclleldal cencile pressure and ina-roécmg the vonous pressurss A
fall in the venous pressure wiich cosurs in some cas¢e ls acocompanied

by & perighoral vagc-dilatation, IThese phenowons may bo the sause and
ans of the potent factors in the failure of wi'bitnl, 311300“.‘_1@3 suorose
e not a8 & o linical diureties Furiber studies must be carrisd mﬁ
following the injeocticne of hyﬁﬂmin solutions to determine this possim
bility ef tissue éi:‘i’mlﬂm Periphoral dilatation was thought te be »
noted in our cheervations wiﬁé:h symptens of hesdesho, eplgasiriec diatmn,
oauvsos and flushing end tingling of the fave and forehead,

Whether hypertunie solutiong will ever be ér lmpertence in cliniecel
dehgydration is doubtfuls DBrowder and Noyors, (126}, gquestioned the use
of hypertenio soluticns in head injuriess Bamberger, (127), etates thet
with the use of hypertosie gluecae and puerose the suppesed dehydration
is ot sufffiolent o cbtain the desired rosulis, This euthor has noted
that unless some other diuretic drug is used to alininateo the excess
fluid drawn into the bleed by hypertoric sclutlons there may be u reverse
od proceas which ramlh in a flvid acoumulation in the tiesues, In
order te ineresnse the urlnary cutput in intrzeranial injuries thlg avther
hag vsed one of the organie mereury ccupounds intremuscularly m the sane
basls that they mre used for ecardisc edesas In this thesis 1t le suggeste
ed that 8 ecmbined mereurial zﬁz;zzg and hyportonie selution be used lan cuses
of edems of the drein and Intpgeranial injuriess Drug debydration of



mw-mnm injuriss should never bo relied upon, for the mortality
rate %8 much lower when ihe rouline sploal tap is carried cut in all
oagess Investijetione are snow being oarried out, using the comblined
actlun of salyrian and hypertonio soluticns end are 4o be reported at
& future dates It ls te be polnted cut that in studying any case of
intracranial pressure rellef by dlurotios, it is difficult %o Judge the
aﬁémxw without netlually sensuring the prosesure,

¥hether a hypertonic soluticn slome should ever be given & patient
iz etill guesticoable, lypertouic ecluticns will not decrease edema op
produce & olinicel diuresis with the present clinieal dossges Purther
olirical isvestigntiom muet be carried cut oo the pathologleal condie
tione of edens, sepuclally the blood velumw determineticns, the mﬂm
fiudd prescurss, and the artoriow-venocus pressure 4ifferencess it is also
questionable whether hypertonie solutions should be aduinistered in caces
of pulmonary edema, for the railef givem 4o such a patient may be due to
the pregrescive periphemal vasoedilatstion coourring during the sourse
of and lollowing the injeotion,

If sorbitel, sluscse or susrose are givea 4o & patient followed in
two or three daje by salyrgen o tremendous diuresis resuliey The pathe
elogloal effeete of u hypericsnic solution on the renal tubules has prow
vicusly been peimted out in the omuse of suorvee to be an epithelial hydrope
io degomorations The very r ture of & hypertonie sclution in great mnémw
tration in the rensl %ub.les would lead to a differsnce in the cemotio

presource exorted across the tubular epithelial menbrases and poseibly



produce an ¢pithelial swelling and senglitivity. This omy scoowunt
for the ease with -hiQh salyrgen my wvork following the sdministraw
tioa of & hypertonic selutlim,

It 18 interesiing that this is the first observation of the
dirrnmm in the actium of hypertonie solutioas of sorbitel in the
dog and in mane By vomperin, the winery sutput It wvag fewnd that
sorbito]l produses s clinieal diuresis in the dog but mobl in mane
Such a differencs of setivity is essily smplainsble 4 the anatomy
of the kiduey of man is cempared to that of tho dege Men hug a
larger ridnoy per surface arces The nephrons in man are fevers
hmmrlnuh vephron has 60 poroent more reabsorptive tubular srven
than that of the doge This is easily provem by the results of the
phensl red and the ¢ ledrant clearance tests, And lastly, the remal
bloed flow inm man to the glomerulus and the tubules ts twice aw great
a8 in the dogs Such anctomlesl differences uwndoubtedly account for
the differances iu the setier of hiypertonie solutione in theee tweo

apeciods
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Introduetion

the data on sugar and gorbitcl of Lleed and wise in Part 3
of this thesls ware determined by & potentiometrieo »ethod desoribe
ed in the Followin, pugees fThe ferrioyanide resgest will be dige
cussed a Lhe fellewing meuners +the histerical developaent, the
trecretionl physlcowshemicel basls, the method, the rreocedure, ite
application o bloed and vrine followed by e generalized discussien
in which come of its smalytical feulte are polnted oute

The last part of Fart II is comploted by a short disoussion
of a methed for the deterninstion of sugare, swgar aloohol, and
polysaccharides by the use of serie sulphate in aoid wedium, This
method is still in the caperimental etege, but ite renze is wide

and i1t posalbilities ave yreat,

POTINT IOMETRIC APPLICAY 108
S
PERRICYANIDE REAGRET

Historieal Jevelopment

Tedd, Vreeland, lyers and Wemnt, (112}, firet s gested that
8 nlghly slkeline modification of the Ve edorneJdensen,(128), ferrie
syenide reagert could be used for the determineticn of sugar aleow
holee The alkeline selution of potessiwm ferricyenide is an oxidising
rea ents lealing thie resgent in Lie presencs of & suiar aloohol o

glucese will reduce the ferrie iren to the ferrous stats, thus fopme



ing an oxidaticnwreduction systeme The ferrveyanide that is formed
ean be oumplotely rewoved by the additimm of sine eulphate, and the
ferricyenide romaining cam be determined ilodemetrically, Such o
mothod bhas coveral urkhlau and the duplication of repulte i difw
fleultd withwut giving dus consideration to temperature offects,
¥ood, (120), Shaffor and Williame,(130), and kioy and Wost,(181),

have sprlied potentiomotric mesovrements to the ferrieyenide system
and have studied the analysis of sugars guantitatively, Bince the
aboveo mothod of Tedd, Vreeland, lyers and West, (112), is cosonte
ially this same fype of omidatimmereduction gystem, & direct potene
tiemetrie application te the guantitetive amalysie of sorbitel in e

highly alialine medle secmad feasible,

Theoretionl Discussien

1% is ‘o be remembered tiat in the procese of czidation slestrong
are lost, end in reduction electrons are gaineds Sugar aloohole snd
gluovge are capable of piving up elestrons sad therofore are cxie
diseds The sleotrons vhioh are lest are readily takem up by the
forricyanide ion whioch ls then reduced to the ferrcoyanide,

Po (c4), o e Fe (cH)}

Vornat in 1888 firet recogniged that there may b9 & potens
tisl difference between s solution and & metal imsersed in it (2)e
Thus in a series of imown metale eack will have a metal sole
ution potential which is constant (E®)s  In order to resch



=

& standard potential from time to iime other Iactors muet be ccuslant,
These factors are represented in the follewlng wemners (R), is the
gae oonstant, {T), is the absoluto bemperature, (F), is the current
io Paveday uwits, and (n), is the ilonic change during the veactions
A formude srbody ng the sbove Pastors and expreselng the relatlion bee
tweem the sloctrade potential und the Forve~ferricydnide comombraw

tiem ln o selution bas boen developode I% ie ss Pollosys

nT Pe (GN).~
Boe B « — 1n .
L Fe (mﬂa‘

By substituting the appropriste numerical wvalvos in the above
oquation the Jesired osleulations may be sade, The shove discussion
is tokcom wainly from Getwan and Deniels, {132), and from Kolthoef! and
Furan, (133)s

Dy the use of the ocustumary apparatus censisting of an inert
eleptrode, guch as pleatinum, which is plased im the solution and ecne
neotod in eciroult with a potentiomoter, galvancmetsr and a reference
oloctrode such as the eslumel cell, the potentials of the ferro=
ferrioyanido eystem may be atudied,



In order to determine the ratic of the feyrie/ferrous ions, an
inert electrode of platimum must dip inte the alkaline ferri/ferrdoyanide
solut lome “hen the platinwm electirode dips into the solutien it i
surrounded by ferrie and ferrouws icnes Ferrie sm# on colliding with
the platiozwm will tend to tako electrons frem ihe olectrode to form
ferrous ioms and leave the elsctrode poeitively akargm‘h Ferrous ions
will tend to glve eleotrons %o ithe eloctrede, making the Qiumrﬁa noOge
atively ochergods It 4s this mtle of ferri/ferrous fens whish will
deternine the sloctramotive foroe, The oleetrical cirouvit is complete
ed by ‘he ueo of & saturated calomel half eell which is cennected te
the ferri/lorrous sclutior by meanms of & U pereoent sgar ssturated potassium
chloride Lridge, The saturated ealomel half cell when standardized
ugainet the standard hydrogen elcotrode will give a positive B Uy Py of
0.246 volte whish must Lo added to euph Bs Me ¥4 resding when caloulating
the formula ss derived, Bach milligram of sugar will produce a definite
ratio of the ferrl/ferrcus ioms whieh ia turn is dependent upon the

pusber of the cleotrons lost Dy each suger during ite omidation,

Method

ﬁugmi_n

ls 1408 por eent of Potassium ferricyanide in freshly distilled
uabors Normelity of 0.0084,

2+ b pereent Sodium sulphate in .30 Normel Jodium hydrozides



E sseatial dpparatug

ie Leads and Sorthrup Student's iype of Fotentiomober,
2¢ lucleged lamp aud Gnlvonczeter with scalwe,
3¢ Btandard Vostez Cells

e A saturated ealomel hall cell, and ssturated Potaanium
ehloride in 3 peroent agar bridges.

fregadure v

Fyrex tubee (26 x 200 mm) are charged with B co samples of &
solullon conteining Ol %0 140 mg of glucese or sugar aleohcls Them
§ oo of Reagent (1) are added to each tube followed by & e of
feagent (2)s The tudbes are immediately wr-d with glass bulbe
and wfber the oonients ur& mixed they are placed in a boiling water
bathe After heating for 30 minutes the tubes are removed and yhcﬁd
in oold water, whers they are allowed to remaln wntil thoy resch the
%mp@ﬁwm of 82° Cy They must be Lepi at thh tesporature, which
ig alee ihe temperature of the ssturated ealemel half eceoll and &
speelially congtruated pyrex tube (20 x 50 mm) imto vhich the contents
of the oxivation tubes cas be placed Lo make potemtissetric readinges
Hith eash sugar aleohel knowm solutions must be used and a jraph ocone
strusted, cletting the By He Fu againgt the wmilligrenms of rodueidle
subgiances Uning thle graph as o standard, unknown selutiens may be
dotereined since each Xy ls Fy reading corresponds to a definite

asount of redueidble substanve,



Comparison with the Iodometric VYethod

There was not available in the beplnaiag of cur experimental
etudy an necurate method for the stesdardisntion ¢f potassium ferpie
ojenides OCurves bad to be eonstrusted for ecech sugar aleoho) end fop
gluoose with esch sample of reagent mmde This wee the saoe prosedure
of standardisation ae uwsed by Todd, Vroeland, kyau and Youwt, (112),
The resulte by the pstentiometrie nethed were compared to thoee obw
taized by the isdometrie titration uethod, Usimown solutions were
rm in this mmners I% was feund thet the results by the potentio=
motric methed were mere reprodusible than thess odtained by the iode
m&rim determination of the ‘errioyanide remaining after the oxidation,
The ;;m:mtiﬁmm# mothod for sorbitel determination m§ use’d boonuse
of Lte Papidity.

Begovery of ¥mown Selutions

Rovovery of koown amounte of gluecse and sorbitol from dige
$ilied water solutions »anged from 50 4o 100 peremnt, Hovevor, whea
tap water was used without bollley the range of the recovery inereased
fren B0 to 120 pereent, Nereury sulphate and barium Carborate preeipe

ftation did net interfere with thess recoverles,

Jrind fnd Pleod ieber-instiing
The method cutlined bolow is essentially the same as that which
wme ueod by Todd, Vreeland, Myers and Jest, (1182)s Urine filirates

wore proparod in the fellewing Venners 10 oo of urine are sdded %o

0
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o 76 o0 of water in a 260 ee Erlemmeyer flask amd 18 eo of merevris
sulphate reagent (28 percent rereurie sulphatve in 2. sulphurio seid)
are addeds the sizture le nsutraliszed with bariwm curbenste {about
20 yma.) and filtereds 1 gm of sine dust per 16 eo of Filvrete is
sdled to romove traves of mereurys &fter filtering again threugh

a fine rijter paper (Whatman Noe 42) the filtrste ia suitably dilute
ed apd the reduction ia estinated by the procedure ar directed.

Bloed filtrates are made in & sinilar mesner, & o6 of blced are
added to a Ilask contalaing 90 sc of water, ¥hem laking of the bleod
hao v‘akm; place & oo of mereurie sul hete reagent are added apd the v
eixture neutralized with bariue carbonaies Zine dust is added snd the
mizxture is filtereds The final filtrate is diluted as nocessary bee
fore aralysive

it &4 W0 be remeebered @hat other subetanoes besidee gluecse
and sorbitsl reduce the ferrisyunide reagent, Dasal deter-imationg
must be rus before any comparaiive snalysis oan be sedes The amount
of glucose that Lo prosent in the sample omn be run by the Shafferw
larinan sellods The more highly alkmlise ferricysnide reagent is wore
seneliive to nonesugar reduein, substancess Miller and Ven Siyke,(117),
have polated sub this fact by the direct titretion of the smownt of foryoe
eyanide with ceric sulphate, 3Shege authers have ghesm that reducible
subsisncos way o present ia distilled and wmdistilled weter, in sulphurie

aeldy and thus 1t »ay bo aseumed that reducing substanses may e presont



ga

in the barium carbonate used as e gmip_iﬁtlnﬁ; sgont and on unolean
slagewares 1%t ls therefore vocessary to eheck every reagent used for
reduoible mhutmqn belore accurate doterminntione ban be nade,

Heaovery from blosd and frﬁn urine corrpsponded with the iode
onotrio nethod and were found to bs BO %o 100 pereante Urrore in
the recoverabliily were occasionally netiesable when less than 0,8
mgge of redusible saterial wore presont, ihis was thought by Vest,
{134), te be due to hydrogen percmide formed by the reactios of the
sine dust 1o the flltrates Titanium sulphate, which is one of the
mout sensitive tests for poroxide,/niled to demonotrate lie presence
in sine filirates. However, disscelation of hydrogen peroxide i
rapid in seld sedia and oxygen saturation of the filtrate evuld mmr{
Purther lovestijution proved that this diflerence sfuse frowm anobher
BOuE O

Iable YilI presents the &. M, Fy data obteined with the alksw
line ferricyanide reagent against kncm millisrame of reducible sube
ftencens Clucose, sorbitol, memnitol, duleitel, inisitel, and puntae
orythritel were all studiods Chart IV repressnts the curyos oblained
by grephing alllivelts against the milligrems of the esubeteances studs
lod, hart V ﬂpﬂuﬁnﬁ; the curves graphing the oo of titration
difference &ﬁaimt the nililgroms of sugars b the ledometrio proceds
ures Uor cach guger alechel the currespomding curves are very d@milar,

With the poteniicoetrie nethed the ourves for sorbitsl eould be



repeated under the standard smmditims se cutlined wity 1o some
m@mta at any time during & six week peried,

“he miilivels difference say be used as an indicaticn of %he
ferri/lorrosyanide ratios VUsisg the date in fuble Vili a ourve may
be sonstructed graphing %he =11 fvelt change ajzainst the =illigrems
of glusvse and sorbitols This surve 1s represested is Chart ¥I end
domongirsles that with this mrr:i@;mﬁde roagent theras Lo not o wuie
form nlllivelt change per uail welght of sorbitel wad yluocses Theree
fore further studies wyon the sature of the reagont were earriod auts
Discusslon of tLe Heagoud

The previcus work shows Ly the sature of the milliwelt shaoge
that the resgent ks probebly e wuch greater propertion of ferri
than forrocyanide after oxidatione For such sa exntdeticneredustion
system to Lo acourate there »ust he a lar,e millivolt and wifors
shange In cach determinstions This ie sot the cmss with tho present
reagent ag Clart VI showes 1% wag Cound by suporimentel study that
%o reduoe eonpletely a1l of the ferrioyanide te ferreeyanidn $here
wast be 2.0 silligresw of glusvee present por § ose This reagent
is threo tlees 1ho deedred atrecpibk sed the potentiometrlc cusve is
difforent fron thet whieh ir ebiainod when less ferrioyanide ie

veeds The lusk of tlae has aade it lmpossible %o sontinwe this study,
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SADLE VIIX

SUGAR HETERITHATIONS
ELIOTROUOTIVE FOECE OF ALKALINE FERICYARIDN REAQWNT
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Proparation and Stendardipation of Ferricyenide

This previcus work illustmited the fuot that there would be
1ittle need of repeating the curves with eash now sasple of Peagent
$f s eflective method for the standardigetion of potassiwum fervis
eyanide wes avallable, By developing a mothod one would be sble
to titrate direotly the amownt of rmvum;ms loft sfter tho oxidae
tion which ik necessary for the standamdization of the potentiometrie
vethods IFrequent shooks on the stock resgent of ferricoyanide must be
dene each weok, for a definite ehange in the reagent is noted aftey
& 8ix week poriod,

it was fivst thought that eclutions of cerous sulphate or
titancue _oulphata B ;ht be used i» miandardise potassium ferricyane
ide, Wi trese procedurcs were found te bo impractioals A method
was Tinally appliod im this laboratory for the standardisation of
forricyanide by the peleaticwetrie titreticn with stannous chlorides
it was found that a reagent Quality of etamncus shloride dihydrese
{vallinskrodt Chems Coe) gave satisfactory resultss Ihis material
muet be flnely yrownd and Bepl iu on atmosphere of dry air, folutimme
wores sado up w0 0,08 normal by placiag 0,01 pus mel why in 6G so of
ooncenirated hydroohlorie soid and making up %o ene liter volune by
the addition of freshly distilisd waber provicusly bolled to expel

OR) [ G3s



- I% wae soon found that the poinssium ferricysnide must bo
finely sround and pleced in o dessicator three days prior to weighe
ings When viannous chleride was potenticmotrieslly titrated against
ferricyanide in the presence of air, there were widely wvarying resulte,
The substitution of a closed weesel with an atmosphere of nitrogen ree
moved this diffieulty, OSince soide reset with ferricynnids %o libore |
ate hydrooyanis aold elowly, difforent comcortrations of aeid had
to be studied to dotorming the orrvors which might result, This dabte
is presented im Chart VIi, which shows the B, ¥y Py change of o gole
ution of stanncus ohloride plotted agminet the ee of potascium forrie
cyanides Votassium forrioyanide wus made %o 0,06 ¥y by weight for the
potentioseirie titration againet stemmous chleride, 7The roliebility of
the resulis can be detormined by takimg the average equivelent of the
potassiue ferrioyanide frem the ourves (), (3) and (4) in the Chart,
tThese curvea demonatrate an eguivalent walue of 2,0} ¢c %o & ce of 0,08 ¥,
stannous echloride and a value of D.0008 for the normmlity of the potassw
ium Terricyanide, Stamous ohleride can in turn be sheocked againod
soric sulphate, cerie sulphate san be standardiged agsisgt Nohr's Salt,
Stannous ohleride was feund to be an »ffeetive reagent for the standarde
isation of potsselum ferricyanide in an atmosphere of nitrogen,
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CERIC BULFEATE AND I1UB AFPLICATION 70 THE

DETERMINATIORE COF BUGARE

bevelopsent
Corie sulphate was firet used aw an omidising agent by lange

in 1961, (188} 1t was found 4o be applicable to numercus organie
end inorganie com;oinds by Willerd and Youmg, (136), and Furwen,
{1857)s 1ts wide use has beon limited due to the expense of purie
fiontion and the lack of a sulitable method, Heceutly the Smith
Chemjonl Company has placed ceric sulphate on the marked in beth a
pure aud esononical Torme 48 a ovounices) oxidisging a, ent it has
nuperous advantages which may meke it prefereble to any other lmown
oxidising reageuts i% is stable over a wide range of sulphurle
aeid concemtrations and for short pericds of time ic high conesnira-
tione of hydeoshlorie ecoids Ceriec sulpbate solutious ean be stand.
ardiced againgt sodium ommlste, ferrous sulphate, ferrous ammonium
sulphate or stansous ohlorides In sany of the above reactiong @
lar e numbor of ludiosiors van be empleyed eueh as diphenylamine,
dipronylibensidens, methyl red, methylene bive, erie ;lsueine, erio
sreen and meihyl violet, ILlestrometric titrations are 1;:;&&&&1&
o oxideationereduction methods usling ceric salts.

lejeuns, (138}, (189), {140) firet showed that verie ulﬁa

in an albaline nedium way be used te oxldise jlueocse, galectcee and



fructoses Potentiomstirio readinge showed thet a metlod might be
dovised for the determivatish of sugarss Ghosh and Rakehit,{161)
proveq that ecerie hydrexide at room tempersture wae nble %o enidise
gluccee and lowulose, Krants and Carr, {148), First regoried an
icdometirie weihod with the direet use ol cerie Ihlﬁ?ﬂﬁﬁ ae an oxide
lsing nyent in B ¥ sulphuric acid for the determinntilan of iscmaume
ides Hany indirect sethods ave now available,but no direct data
wag found in the litersture oonceralng the use of ceric sulphate
an an oxidiging a ont for sugars,

Potent lometrie titratiens by Furmen end vens, (143) have
showm & cloge rolationship betwoen the potential of the cerie
(Ce**** w sorrous (Cot*T) pystem to thut ef the ferriseferrous
system, The potentlomctrie applicetion of the ferrieeforrcup
gyvten hag been previcusly polnted ouwt ln this thesiss The advante
'@‘v of applying en oxidising a ent in an aeid wedia sush as cerie
sulphate in sulphuric soid is thet 1t would eosbive hydrolysie of
more oomplex sugare with sxldetions Cerie sulpbate is stable in
suighurio seid and is not eeneitive to light or air, but 1t is highe
1y sensitive to redvoing euvbetances to form the corcus salt, With
this is mind, the poteniicmetrie applieaticn to the coricecerous
syeton seemed feseible and & preliminary espericental study was
madee
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Experimental Application

Cerio gsulphate in an acid medium wae used %o determine glue
ecse, sorbitoel, mannitol, dulecitol, imomennide, sucrese, mamnose,
fruotose, galactcse, inulin and glycogems It was apparent that
cerie sulphate 1s such a stromg oxidising ngént that it reacts with
& great v:risty.nf sugars and sugar-like compounds,.

Coric sulphate was found te be umstable to heet in the pre=
sence ef.Q;Eﬁ ¥ sulphuric aoclds A whitish préeipitaﬁa'which wag form-
ed was thought to be a mixture of coric amd oerous hydrates and cer=-
ous hydroxides and carbonetes. Chart VIII represents the solubility of
the cerous swlphate salte in thair relationsiip to heat and sulphurie

‘acid concentration. These aurvéa demengtrate that the acid concentra=
tion of the eerie sulphate sclution must be above 0.7 B, It wes found
thet at this aocidity no precipitate formed and all of the cercus~sceriec
salts were retained in solution. Thus 1t was easy to da%ermiﬁa with
the potentiometer or by direct titration of the ceric salt with ferrous
ammoriivm sulphete the required conceniration of ceric sulphate for
any sugar concentration.

A reagent wae finally developed containing 0,018 ¥ ceric sule
phate in 1.6 F sulphuris acide 6 co of this reagent was used with
6 o6 of a suger sclution conbaining net more than 1,2 milligrams of
glucoses Direst titrations of the ceric salt left or of the cercus

salt formed after oxldation was sasily accomplished with the use of



Experimenial Apolicetion

Corie sulphato in an aold modium was used %o determine glue
‘sose, sorbliel, mannitel, duleitel, imemannide, suercee, manncse,
fructose, galactoge; inulls and glyoogems It wae apparent that
cerie sviphate fe such a elromy omidising agent ¢that it reacts with
a great wariety of sugare and sugar-like compounde,

Coric sulphato was found te be ungtable to heat in the prew
sonoe of 0486 ¥ sulphurio aolds A whitish precipitate which was forme
ed was thought to be & mixture of ceris md oorcus hydrates and cere
cus hydvrexldes and carbonates, Chart VIIl reprogente the soludbilisy of
the ecercus sulpbate salts lu thelr relationsilp to heat and sulphuric
acld concentratione These ourves domosatrete that the asold concentras
tion of the ceris sulphate sclution nust be above 0.7 #s It was found
that at thie soldity no precipitate formed and all ef (he sorcus-cerie
salts wore retained im selutione Thus 3% was easy te determine with
the potenticmeter or by direct titraticn of the ceriec salt with ferrcus
amnoniwm sulphate the required concentration of ceric sulphate for
any sugar concentration,

A reagent was finaelly develeped contalirning De018 ¥ coric sule
pmte in 140 B sulphurie avids B o¢ of thie rengont was used with
6 o0 of & sugar sclution comtaining néfz more than 1.8 ailligrans of
sluccsas Viresot titrat ions of the ecorde salt left or of the cerous

salt formed after oxidation was cusily scocomplished with the use of



0006 B forrous ammcnium sulphate or 0,008 § ferrie sulphates It
wae foumd that with glucose after hesting for 16 minutes ne further
oxidatica tosk plave, This wethed offors a direct procedure for
the gtudy of the eledlronie ohange iz the oxidatica of glucose,
sorbitol, mannitol, inisltol and the hydrolysis and oxidetion of
suorcse, imulin end glyoogene Shis came reagent was foumd to be
‘applicable to blesd aud urine filtrates, Ihue suorees in bluod and
urine was determined directly by this techniguey The results were
sempuradle to thope cbtained by (e woll imovm hydrolytic methodse
in iodenetrie method vas tried elmilar %o thet whioh was
reportod ap appliicable for Llced and urine determinations of leoce
mannides The coris sulphate wes wade up in 2 ¥ sulphuric acid with
an excoese of the coris ssiit, Ihis procedure was found to be ine
applicables Ihe end point was diffionli te cbtain snd & direet
sosbination of the serie sulphate with sodive thiocevlphate is momm
o ke places It lg guestivnable whether the results cbtained by
Krants and Carr, (148) ave soceptable wntil their methed end date
are publishod conoerning the ‘dimnt vee of ooric sulphate as an

exidising aygont,
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Fart I,

Tore i prménue & roview converning the lmman kidney
and its funeticase The present resel funetion teets are etill
in & state of oonfuveions The use of inulla end dicdrust retics
is beconing a standard remal $est for theo glomewrular and ¢the tube
vlar fusotion. The remal blood flow iw an important factor vone
verning the inlermittency of glomerulay funotion, Further
investigation may prove whethor or not there is an arteric-venous
shunt from the afferent arteriecle te the peritubular spases,
There iz aloe prowented & review of many of the facters lovelved
in dluresiss DPlabotes insipidue im & gyndrome in whieh the omw
omm# of water i duo %o the lsek of a hormone oalled pitressin,
Pliresein is produced by cells of the pitultary gland and sete
ag an antidiuvreile in both normml and pathelegical conditiona,
Pliressin way 56t on the waeomotor senter or it may act direotly
to rogulate the reabsorpiion of water in the resal tubules,

Addisonts disesse ai definltely sescelated with diuroniss
The cortax of the adremal gland producoe a homene which acte oo
the body tissues and the remal tubules So rogulate the balance of

the sodium or potassium and ohloride fonss Uiuresis in Addlsonfs

digonse opcurs when t ere is an exeeseive lose of sodium or potasee

imm and chlorideny

%



fell rapidly end reached the pre-experimentai besal level in
2 hourss In vases ol liver damage the Lliced sorbite) did not
Fell ae repldly and had not reached the basal level at the md
of & § hour poriods Blood gluccse curves showed an inoroase
fellewln, the injecticn of sorbitel in all the cases studied,
60 pereent of all the serbitol was retained or metebolized in
the human body exeept in (ho enses of liver damages There was
aleo noted im the bleod of imdividuale with s disturbed eldumine
globulin ratic some subslence wiilch 414 vot reduse the Shaffore
Hartoan reagent but did ocsuse reduction in the more highly alke
eline ferricyanide reagent, 7Thie material wae not ures,

In 24 casos thero wan an evera,e urinery exeretion of enly
16 percent of the administered dosage., The amounts adninistered
did not slter the emeretion of sorbitols In oases of liver dame
850 1t was noted that 37 te 47 pereent of the injested sorbliio}
wie recoverable in the first &4 hourss The followiag 24 houre
¢id oot roveal an inorease in the ferrisyenide redustion nbeve
the pre-experimestal basal levels

100 to 200 oo of 60 peroent sorbitel wers sdministered %o
esel of 20 petientss Out of this grewp enly one showed a greater

26 hour urinery output than previocuslys Ia the other 2¢ sases



there wae & dimfsution lm the urinary cutpute iduresie which did
sgeur during the first ¢ howrs was depondent on Llved and urine
sorbitol cencentruticne Following this diuresiec thers coowred o
relative anurin for the following 21 hours with ¢ retention of
£1uid in 00 peroent of the casess Bimilar obeervatione wers noted
with the use of hypertonis gluvose and susroses The adminigtration
of elinieal doeages of Lypertonle sclutions to the patients studied
with dloonses related to the eardio~vascular system, to the kidnoyn,
%o the liver and o the nourclogieal system failed e produce &
slinicanl dehydwrations

e upe of 1 or € 6o of 10 porosnt solution of salyrgen in
oombination with eorbitel or sucrose iniravenously produced a rapid
exeretion of urine fellowed by & contisved wrinary output which vee
sulted in & olinical diurceis and tissuo dehydration, Ihie conbinae
tlon wae offective in the redustion of odoma due to o hypoproteine-
emla or & reversal of the slbumineglobulin ratics Ite aupplication
ehould be offectiv: over a prolonged period in the redustion of lme
oreased oorebroespinal presaure dve to edema of the brain,

in every case studied in whiech climnieal diuresis was produced by
salyrgen alome, of in wme cese with eorbditel alene, and in cases with
the eonbined setien of salyrgan and sorbitel or salyrgan snd suerose,
there was an inerease in the urlmsry chloride sutput, Iherefore there
spens to be & direct relationship betveen the ehloride exereticn and

eiinieal diuresis,



Aminophylline in ocombinaticn with hypertonie solutions did
not produce o olinfeal diuresis in any of the cases wtudlied,

Following the imtravencus adainietration of 60 peroent sorbe
itol at the mate of B Yo 10 oo per minute thers was noted in almost
every omge eplgastrie distress, neueea, Tlushing, tingling of the
face, chost pain, dyspnes and headaches Berbitel ﬁmducaﬁ a complate
snuria for 3 heurs following its adminfetration in a case of solumpsine
The adeinigtration of 50 perzent suerose gﬁum s simllar ploture

and in ono oese on anurda for 4 houre Fellowing ite a.dmwmttun;-

FART 1X
¥ ’*.“ an'

Tise was the licdting fuctor in the ocmmpletion of the ﬁﬁtmw
{iometric method for the dotoraination of sujar nlyabalu With &
polentiometris sludy of the ratlc of the ferrie to the ferrous ioms
it will be possible tc speculate upem the elestronic shift In the
oxidaticn of any SU Are

The potentiemetrie methoed corresponded with the iodometris
wothod aud was applied to the study of 28 slinfeoal cacee. In these
osges gorbitel determinations wore repeated with consistest results

in the urine and blood at diffepent InEOrvalss It was relt thet the
‘analytieal procedure wns adequate for thia type of clinieal studys



6l

Furthor lavestigation should be carried cut with ¢this ro-

agont usiag the principles ss are pointed out in this paper.

Carie Sulphate

Corie sulphate offers a new mothed fof the detormination
and Hhe pbylun-lﬁni.ul study of sugur oxldation, Ceric suiphate
wao found applicable to blocd amd uvine filtrtes, Buecrose in
bleed and uwrine was detorminel directly by this techulques, Ihe ree
eults were ccmparebie Vo tiose cbiained by the hydrolytie methoedss
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