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A REIDD FOB THR PRITVHESINATIOR OF SUGAR
ARCONILS AND THE PATE OF 303F OF TESST COMPOUNDS
IR PHT ANTNAL RODY

Inteoduciion

Sorbitel Bas Leem bwoupht to ear subtention the last year oF
twe through the work of West and Burpe$ of the University of Oregon
Estlcal Sehool. Provious $a this time sorbitel was mors or lese &
laboralory curiosity, expemsive, hardt %3 propare, and afaa particalar
intorvat. Aboud 1976 sorbitol wae put on the marced &% a romsomsblae
price, miing it availadble in larpe guantitioess

Sorbitel 1s mom=toxie and kae emormons water bluoding capscity. 1%
is rupidly sxereted by $)e¢ ldnaps alter iutnmu inleotion and hasw
1,86 times tho cemotio pressure of ah equizel-oular solubiom of
sucrose ae its moleculs is abouot ome Ml the size. Ite solutions ave

loes viscous and wore sasily Injeoted than suc-cee and gre entirely

stable 50 baat ateriiization. Apparently sorbditel posscsses many of

the properties desirvable of a physisal diuretis {1 )e

Thore ave several smpar aleshols in addition to sorbitol, some
having the samo sise moieguls, being im,ba\aﬁ others eontulning
fowor curbom atons. Thepretically, the smailer the moleouls ihe
greater w171 be 1%s diwretic offept. Fowever, sther factors emtor in.
Som0 of the sugnr alcohola Daving smsiler molecules ave not se
soluble as sorbitol and ther-fors would not ho ae useful as diuretiocs.

2« The separ aloohols, or the

polyhyiric aleshols are so0lid crystalline compounds of sweot taste.
Sany ocpur as matursl produots.



They may be obicivned by the reduction of the corresponding Mydraxy
aldehyde, hpdroxy ketome, or hytroxy monsbesie asid. Conversely,
axidation transforms them Plry=t into =upara and them inte the

correspant ing seidn,

o Sl coan
B )y cred (omn ) "—*’ixmu——;tmr‘
u.ﬂu eu,u 0fig 8 CHgHE

ia a ruls they cammot be wolatilised without dserwposition.
Thelr derivetives are amlagots to those of (Iycol and slyceral.
Sugar ;Iaoml;a are not fermented by veasst, and with the sxceptiom of
dulcltol 40 not radupge nliksline sovpor solutions.

The f31lswing table points ceb some of the physicnl pro-evtles

of the more oomman sugayr aleshols.
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Ogoupronce. Sorbitol is found ehiefly im the farily Rosacsas.
Rief (2) s found She folloving Peults to comtain sorditol: aoples,
pears, cherrien, cremmouges, peusshes, aprlcots, ralsins, Sried
currants, sultunecs, cher'y plums, and drie! dnles. F. H. Strain {5}
states that the best sources of svrbital are fruits of the Pollowing
apreiee of plante: Pyrus, Photines, Crabuegus, Pyracantha, Gotom=
saster, und “orbaus (dountain ish), all Sempewate some plonts,
Sorbitol dax ales been found in prapes, srape wines, an! red ssaveed.

Humaitol has besn found i the sap of She manna ash, in ollves,
swect vines, lareh, celery, suger cume, browm scaveod, cassave,
peraimmons, Pelvetls scanalisulata, flamienia Jassincides, Lemimaria
diritata, ‘sper-illus fiwmi_;, in Sverty spoeles of delphiniug, In
Afseaced wines, and in all sanmples of spiked leaf sandal. BPusals {4)
has reported wamnitol in aquooms sxtracts of aspawasus, rreem Fronch
boans, cuulifiower, savoy, currots, and green peas. Ioagait (B} tas
formd mapnitel im twenty-sevem wristies of mushrooms srowm in Japan.
Pox and Pluisance {6} atete thut mumnitol ooeurs in all ssmples of
corn, sunflower, and came silape. Jamwitsl producing orcaniems ars
present 1n 8011 and milk,

Tuleitol has besm found in the sup of the ¥ala wocar ash, red
sogveed, and ia Melampyrum arvensc.

Prythritol le found in Protococcun wulraris and in many alsse

and lichonn.

Uther susur sleohols ave: pendeerythritol, inoeltol, sdomidol,
talitol, srabitol, and 181tol, She last two of which enly are found

In sabure.



substiftutes for linseed oil, lubricants, polisking agents, or in She
mnnfactare of varnishes ofe,

The sehydration products of sorbitol {Il}, or the producis
resulting from the acki n of shemioal urente om these Gedgdr.tionm
produsts, are used izsbead of mlycerol, acelin, sugepy, ourphop, ete.
ie mking printing eslors, inks, ooevetics, Boup, and wmenishes,

“Clder siciness™ is caused by « aspecial orgunism, s bsof)l B,
which attasts chiefly evest olders, lesline to She velustion of the
sugar $0 mamnisol {12). Mannitol e a characteristic constitusnt of
“dlacssed” wines {12},

Sorbitol is use’ im softening paper, sspecially parchment pper {14},
in therapoutios, in oeginie synthesis, im munufacture of arsificial
resine, plastice, antl-freese material, in the manufaoture of
explosives and cosmetles [16], as a wader proofing and plasticising
apent {18).

Pentaorythritol clenstearate und summitol olecostearste are
vsed in the preperation of ranldly drying puints upd varsishes {17).

Sorbitol is vead in the symthesis of vitomin C.
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Shomical Beagticmal To produse a lower fyum a hizher poly~
hydrie aleskal, as in t'e prodmotion of glyesrol from sorvitel, the
kighar alookol i salslytically hypdrovesated at & hich pressurs wnd a
high tewparature iz the presonds o7 a weskly altaline compound with he
regul tant splitiine of the oarbon %0 cardom bond.

-Clirical Uanel lumnitel Bexanitrate {18} ang eryihritol totra~
uitvate {I2] Bave boen found b0 be of wsloe in loworims Blood pressurs.

Leake und eowoykers {20} have foumd thet by the repoated
a‘minigtyation of &ryﬂ;m} tetranitrate irsy sould develap a tnlsvemes
6 the headache producing setism of the drug and $5 3he chamwss vhich
it produced im the b) of pressure and pulse rate.

Por soxe time sorbitol Bhus been uweed for the relisf of intra~
oranial presgure bath in brain fnjuries and post truamtic hen cohes,
adwnced arterial hyperitension, and 5 cuvse diuresis, Strodm {21}
rocomeends the ase of sorbitol ia certuin cas-e of anuria.

vest and Buwrst {32) oosgared the diuretie offest of sorbitol
and saerose. They used o 5O per cert sclublion of each and injested
$0 nle an the experimental 40ses In ome dog sorditel wme Injectad
first, followed by susrose.and then o seommd Injeotion of sorditel
was given. The time Interval hetween injections wes lowy encush
to allow the urine out-put o return %o woFml. Sorbitol had o more
poverfal dimretis sction than weersee evrm afier the delgdration
praduaed by the previsus injeetion of sverese. Iz tvo mo-e dogs
they pave sup-os0 fiprst and them followed 1% by sorvitol. In ome
case Rineer*s 20lution wan given $o compemsute for the Pluid lont.
Sorbitol was more officiomt as a 4lurctio tham suersss in each
instanpe.
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Comparison of the Diurstic Pfacts of Zorhidol apd “Re O8e
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Eext thoy eompared the action of msueits]l with acrbitol {private
commniestion), asing 16 por ceat sointions and injeotime 150 oi.
Humitol wae injecte’ firet, foilowsd by sorditsl one Bur later.
Sorbitol mawe & omsidewmdly lerger diwretic of feet, but vhen this
was follwed by & second injegtion of mammitsl after another hour,
tho manitel was Jush as effective as the sorditsl. I% my Pave boen
that the glomerill Mnd mot opomad with the fivet mammitel inleation,
tima so ountlmg for the lower urine cutomb,

In elavified b 02 the redustion to the acybitel roagent wus nob
entirely sgcoumbed for by $he sluooge presont Indleating that nope

supgar reducing substances remuinet in the filtpate,
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(nloulated as oorbital the total redvetinm wmoumted &5 sbout 120 e

- por eont fn dog blood. Upon imbrmvenous inlection of 50 wl. of &
§0 por cext sa¥bitol colution into o dog, the sorbitol osntent of the
blood increased so SO00-800 mg. per cemt in & o 10 mimmtes, I8 fell
0 Mlf or less in 20 mimubes, and in tvo hours Sas praciically Buck
s the busal lovel. The troe sugar curve aleo sshibvited = b Fp
inoresse, roaching 150 mg. por cent is 50 mimubes. afber intwmavensus
injeotiom with 50 mul,. of BO prr cent so¥bitol solution, the volume of
urine outpat per wl, e determined, The sutput of urine sas
inerensed aboub 500 per cemt In 15 minctes, snd over & pericd o

48 hours same 40 per eemt of the sorbitol vue repovered in the urine.

Chars 1
Sorbitel C atemt of the Blood afteor Tetraven uwe Injection of Jerbitol.

|

/00 <o
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Sortite! Zujectod $oce, $0%% sol.
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Sinee this demonatr:ti & of the dlureiic offeat of sorbital, 16
has semsnd of wvalue to abtudy $ethods for 1ts deSermin.tion and 3 ts Tute

in the anlml bodp.
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Part ¥

The ded molpction of sorbitcl In w nes bas o7 mauy yeurs
presentad cwmseidemadle 4ifficuity. The usual methods were gravimetrie,
in vhieh sorbitol was presipitate’ aa hemuacetyl sorditel (28),41densol
sorbitel (24}),hemabensoate (25), a ferric barium ammplex (26}, or as ide
ahlsrobensaldehyde {27). These methods are time oomammine an’ presenmt
technicsl 4iffionlties. '

The effect of §ifferent oospounds upsn the sptieal properiies
of alevhois has been uxed ar the basts for gquantitative polarimetric
getorminutions. “ethoda dave boen desoriied using the effect of adium
motabomase {28}, alkalies arsencus oxide {29], and scliic ammonium
molyidate {20).

Sorbitol h.o deom detrrmined electrolytisally {1}. In an
alkaline sclution soataining potsssium Ferricyunide, aorbissl forma
& Perrigrsorbitol comples chich fonises and sebe up & measaradle
potential Trom vhich may be caloulsted the amvunt of sorbitsl present.
| The roduoing power of tbhe polruieobnls bas boen the banis for
geantit.bive isdometric Gotermimatiome, Flesry and Murque {A}
deteruined mannitol, fwonitol, and duleitol by the oxidizins power of
an alxalise eviution of pote-sium mercurie iodite. The exgass of
idine vas tltruted with coliom theosulfute. Rapysr {°5) oxtdiged
polyhydrie alaahols guuntitatively In sirony alkalime s:lution with
sotium hypobromite under the iafiuence of Fiitered 11ghS ruys, and
the exceons of sodiom hypodromite was buok ¢itrated 1ndometrical 1y.
Hajaprade {84} det-vminad erythritol by the antia of parisdie aold



anf alialine poericdates om the polyaienhnl, Potessium jofide mus
adfed sad the 1ibarated {1 %ine mus titrated vith ioe Ifate, Pariodic
acid is axpenalve and the reaokion Sskes fwom 2 to £ hours % go S0
completion. Dappaport «nf Riefer {£6] also gesc-Ided o mothod for
the wss of periodates in the detemination of polyaleshols,

Basis of Method Used in ocur RDuperisental Tork.

48 nono af these methods seonad ap-ligadle $0 & routine an.lysis
of smpar aleohsla, vork was horun On & mew method whish eouid be ased
far the yepid ostimabion of seail amoumts of =weh compounds in
biologleal materiale. It was thousht im the bepimning that It would
be advissble %0 wdopt, if poOusible, the prineiples of ane of the
aarapte’ sugsyr methads. Yitk this in mind $he First sttenpls vere
made Tllowing the princinlies of the Hapedorp~-Jemsen gingoss webhd,
7¢ a siromgly alkeline solubtiom of potisslum Perricysnile, sorbitel
ras added andl the nizture heated. It mus somrent fram the eoloy
ghange thet rodustion of the Porrloyunide had soowrred. 10 wae Palt
thed euck 4 reaetiom cowld be made the Dasis of = ethod for the
estimti u of amall amouwnmts oF sorbitol. The following weactions
rapressnt the prineiples invelewad in tfe mathod described in thie
PEPOI T

in aliatine sol $iom of potassiws for-ricypanide iz the axidid ng
agent. ﬁ.ﬂu hagbing In the prassnce of sorbitol the Terricyanide
r.dioul Iz reduce’ $o forvocyenide with eoncomnittent oxidation
of sorbitol. The oxidatlion is Semmin ted by coslimg. The ferroepanide

prodees’ is prealipit ted as imenlodde ging Terrog anide by the ad’'ition

of
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un excess of wine selfato. ‘pon the adfition of acid und potassium
iodide the remaininc, or uwnased, farricyenide 1ivertus 104 ine,
wkieh cam be dotermined by titr:tion with ecdimm thissuifule. Thus the
smumt of sorditel arisginelly present is enelly ealauiated.
C140g> e’ " (tarricyanide ) — oxldabion oroi. +Pe’  {ferrocganids)
Po o InS0g— insaluble sing fer sopunide
P’ R, I, P

1y + BgSyPy———BET + ByByd

Tevelopment of the lothed

Sethod firat used:
Irogedure: Sugar tubes were churpsd with B =1, of & sslution om=
Salning alose 0 0.6 more of sorbital, Tive ml. of Ferrieyanide re-
apent vere added, the tubes covered with plass bulbe ard hested in a
boiling water bBath for 45 silsutes. The fubes vere aooled and to cagh
was adied 2.5 ml. of sing solfute remgmmt, foll wed by £ wl. of glaciad
aceblie acid. The $iltretlons were earrie’ cut with 0.006 ¥ sodiue
thiosulfute and aterek indiestor wue added mear tho ond point. Tater
Planks wore sl rom,
Leapenta: |
Ta Tob gme L g7e(CB]g dis olved So abe liter in 2.5 ¥ EaON
£e 15 por ot Eni0y In veter soluticn. § por cent KI added Just

bafore seing.
e {luclal asceblio scid.
Gs Deoob B Ba 8,03,



—— e —

13

Caloulsti ne:r The titrubi-w wmlues of mo B amoumbs of movbitel
are subtraoted from the walue of the wter Blank. The musher of
nos pressnt in the tubes divided by the md. of titwation & fference
gave o factor which was umed in She ealoulatl = of uninown pamcles of
sorbis le
Applicstion of the mothods

Tecoverice of sorbital fvem Biond and urine using the mrmry
sl fate~barium carbonate procipibation procedure {dessribe lster}
vore tried with poor an? wvurying resulis. The waluas for Hlood wers
conzistontly poorer $hum for urine. The presence of glucose in blood
was saspeted of interferine, sl the resovery of sorditel ia the
prosomee of piusose in pare salutions, with «ad vithout precipltati-n
by mereury selfale was sttemptel vith verying resnlts amd poor Sitrution
cheekss It was Impoesible 3o obtaln satisfactory tidration checks in
triplioute sampien, It was Secided that *he mpthod «hould be isproved
bofors Taribsy app ication.
Calorimstiric Detrrminuiion of Corbitale

L eslorimetric meibod for the det rminetion of sorditel bused om
the Polin="u mothod for the detemisasion of glutdoes sus tried. The
soriitol we oxidised by hesting for Shirly mimuates wish a ferriqranide
roacent js alkaline solation {OJ1 per cemt K Pe{CH}g per liter I ¥ HadN).
After cooling, ferrig sulplate vas addes’ and the solation a 121ried with
phosphoria acid, “Yerri~foproayunide {Pru-sian biwne} was formed, the
intensity of +hich was m tohed agsinet preporsd standards in the
colorimat v,



.

A gam phattl solation was added to kesp the esior in suspmsion.

This metdn? vas msuscassful as varying amowmts of rremn made
it impooaibhle $o matok with o bBlue standard owen chen wslng o propared
gallowr filter.

i Zeyoury dothad For the Detemminstion of Zorbisael:

i solutlon of mercurie acetats, potasaium 1@45&0, and potasalom
foda'e in Bl,. #alR sus employed as the exidiziue apent, After hesting
porbitol with thie reagens, the solutlon wus e oled apd acl ified
uith concontmted hydrochloric acld and the lidsruted iodine Hltmited
sgainst potusainm thicgulfste., The $itmtim 41fferente glven by
this meshod was Prom one 0 tvo mle por mge of sorbitel., Uith sugh
emzil differvences, smiuute guantitios of sordisel soul’ mot be
determined agsurataly.

1% sesvw? advisable to return %o Stho Pirst method used snd %o
bpy b0 improve 1%t Dy varyiwg the 4iffersut fsotora emterine into the
reunbione.

Yariation of "actorss

Popricganide Seacent: It was necescary o comsider the po-sibilisy
af the formtion of ferrie hydvoxlde ia the ve conts 18 s knwn St
the ferrieyunide medioul davvmngses in the preasnes 67 stroms alleli
apeoprding €5 the follovine eoostions,.

Ry PoleRl, — 2, =* .+ veleNly
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That thls reaotion cecurred is cur woarent was demmatmbed by
filsering the reagens Sheouek u ointered gluss filter and zollssting
hiﬂ!z oz the filter. This presence of P‘Q{Qﬂs would muite for a
nop-howa-enous solubisn, and as wmrying quatities of Pe{0H}y prosemt
durins the oxidasi & would lead %o waryiap thimtl B walees, it wvas
evidant $h.t some shan ¢ iy 00efure WS DeCORESTY.

™e first attempt was made by addfing different salits $ the
stook ozl Jalng reacomt of 7 gme. of polassins ferrieyunide per liter
of 3 ¥ BalH. i poluseium fleoride and potussine pyrophosphaze Porm
anlonigadle ferrie sulis, ther were ;mMg afl‘ed in ap attemnd
%0 mininize the forwtlon of Perrie droxide. Nelther of Lhene aslte
acoompl ished this purpnse., 23 wl11 be s-on later this 38F foulty vas
gversome throuch a differmmt spproach,

5 wus notlend ket o nevly prepared ren-eni pave hhv} waanl be
than ome sevem] days 081ds Pertups the formation of Terrie hydroxide
amnld bo oliminated by proparing o water solotion of Perricyenife sod
eoribining 16 with slisli Jut Yefore usine. 18 this guve po bebler
results 1t was dosided o bunt for some other sourge of error.

fodium ohloride snd sodijum fulfate were added In twrm with Lhe

hope of minimiziag the solubiiity of air in the venrend, but broo i

no improvemcnt, fochelle salts and potaseium cyanide vere both

tried in hopes of inbroducing = stabilisimg fuotor, but 414 not Balp.
Seoause of the greater aclobility of pota-sium Plnoride and

potasyimm pyrophosphate im KON than in HeSl, reacente vere prop rod

using these gataesium salts ln 208, the latter Delny used in pisen of
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HEgON in the oxidisime soluobion. Co parsd So dhe orresvouding resseats
prepared with Null and sodlum salts, no inprovement sus sbhbserved.

It was folt that perbaps oxidaiion from the air ses gsourring during
the heating, oo 4iffermt seans of preveniing this wero trie'. Imstead
of the cestomury glas- bulbe covering the sugar tubes, vubber sioppers
with oapilldary glass tublug were used. Overlaying the aslution with
& tkin soat of puvalfin or mimeral o1l wae az& sried. These pro~
codures ruised the titration waluss of the blanke and of the animowm
sorbitel solutlioms, but the resulis ware mot lmproved. The use of the
sustomsry glass bulbs was eomtinved. |

& wariadion in alkaiinisy was tyded in hopes thed & loes alkal inme
splubion wonld lessen the ionisstion of fervicysnide and the formation
of FYerric Iydroxidsa, The same mt'ms prepared im 1, 1.6, and 2 H.
BalE bud the Sltratliona oshowed no botler ghecks tham vhem a more al.aline
oxidéising rearont vae used. The use of 2 ¥, aliuwll wes cont uned
as it guve a greater %twiion 4iff-rence por wmls of sarbiinl
present and therefore s more accarste method.

Eot omly the amsunt of acid butb alss the type of acid wes
thoueht %o be o Tactor In the lonisation of the greelpitute’ sing
ferrooyenide, Phosphorle, eibrie, and sostis salds were added in
difforent comcentmatione after cooline the tubss. It was found that
mineval aclide could not be wsed a8 they sliloved %00 smeh ionizatiom
of sine ferrovganide. ioelic soid was found to be more ssblisfuctory

han the others trisd and was therefore used ian the remsisder of the

ENTKs
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Eipe feageng. Hext the sonstibuenss of the sine resgent ware
vapriod. I2 onder t9 prevant the formali-m of aulfurie acld upon
hydrolysis of sine ssifate, other sulte of this metal vera wped, Of
those tried the scelabe was foumd 350 be most suSlefactory.

Zino acebate and potossium iod1de were added seprately,
wmrving the §t'me interwsl betvoen ks sdditions,. The tubea were
allowed 15 stand differsnt lengthe of %ime bafore titwating. W0
iw in sisrution values reeulted from these varying pro-

oo Pt .

The amounts of gine acetuts and potussiom faiids vere varied,
Prom 1 =ls %0 6 m's of & 10 por eent sslution of eash of $hese salts
vors added %o z!ii"hmt tabes In an atBtempt to detormine thelr

ophimme eoncentration Tor the resotions. 7ithout a larpe sxoees
of zine and potassium icdide, the end polint of the £1tration wus
very poare Upon atanding befere titmating, triplicate ssmples
shoved 4 prosvessive inevesse in Sikration welue and furthor amounts
of i+dlce sppeared = fev mimutes cfter complatlion of the Sisrution,
indivating that She reactlion bad netl gone o sompletion. When
2 wl. were used the ond polnt wus very sbarp and po additionsl
iodine wes 1lberated after the tityation.

The order of the additin of sina acetate, pobsssimm iodide, and
seid wus varieds The aidition of scld before sine reshlted in the
formtion of Prassian biue. Howewer, by mixing sqgual portions of
;is sinc asetsto-potassium indide solution aml pleacial scetle acid

Jont befors use, and adiiny thepe three gwmoonente b apee, nod



is

enly were the numbey of stepe im the proosdurs lespencd, but the
reantion went 2 completion in a satlsfaotory mammer.

It vos found that vhen & sorbitsl solation otond in Sthe presenpe
of the alialine fewricyanide reapemt, slizht oxidation $eck plece
in the salde It man resiized that the time ifnvolived In Filline the
tubes uilowed &ifferent reaction times im 4ifferent tubse belore
Bealinge This orldatlion mas w0t avoided at © Q. 70 sliminate this
error the tiubes wore fillod one at & time and bedlstely placed in
the water hath. The titmabion cheoks wers muak improved, 'ut =611}
the forestim of farrie kpdronide in the waeewnt pradu ER Spvar,
To eliminate this the ferricyanide and the aliali were added
sepnrately. 4 ferricpunide magms in water selutlon which does
5ot oxidise sorbitol wes added to all the tubes emtaining lkunown
amounbs of sorbitol, and the alisil them gided to saoh tube
spparately imvedlately before placing in the mater bulh., For the
firat time the titratiom welues obecked, an’ contluued to cheok from
day %o Say.

The Hethsd as Finally Torke Ouls
The followines prooedure was used far the determimatiom of
aorsitol.
Seagepbe:
11108 per cent polassium Tevricyanide Ia saber.
Zs § por cemt sodium sulfute In 3.57 ¥ sndium hydroxide
e 4 solution of 12 per emmt patassium jodide and 15 per cent sine

aiobabo.
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4 flacial scetle seld

ba 0,000 ¥ sodimm thissul ate

EZrgeedure: Tripliecte pgyrex sugar Subes were charged with § ml.

of a solntion comtaining from .0 3¢ 1.0 mee sorditol. Threo § al.
wuter blanke were Fm simul tameousiy. To ﬁah» sarzar Yube wers added
3w, of yeagent ome. & ml. of reagent tho wers guickly dlown in,
chayping these tubes Ia rupid order. Bach of the threo tubes wus
corerad with & glase buld, shaken %o provide thorvaph sizing of the
solatiom, ond imediately placed iz a D iling water atdhe The time
reguire” So 111 three tubes with rearent too and %o place them in
the water bath should not exoeed ons wminuta. “ach set of three
tubos was hosted emolly thi-ty misutea, them plunged in a oold
suter bath. Roagenss three anl four wers mized inm egual proportions.
G sl. of this solutioe were dioem in 1o easd tubhe from e £ 2% Flowing
plpette. "ach tube wus shaken 0 insure mixing, The libereted iodine
s Stitruted with 0,000 8. sodlum thiosul fute asine a fov dyrops of
etarch iniicator near the emd point,

Thes #0rditol wus heated with the oxidizing agrnt the mujor
porsi-n of the resoblon took plage in the firet soveral mivutes.
Aftor thie the speed of the reactism slowed Aown eonsideably.

Then time was plotited z= abeaissa and sitrstion 4ifference as
ordinate the carve rose sharply aod thon grafieally strelshtencd oube
in order Vo determine the shortest timo of heutin: commepsurcte
viEn the accurady fdeslred, 0.5 mg. samples of sorbidsl vere hoated

with the oxi "isine reagent for varyine lenpths of Lime.



Chart III shoes thas at 50 mimntes the surve had resched a plateasu,
fodfeuting thes the suidation was prooveding slowly. This 20 ninute
porisd was choses as the otandard heatimr time in the suncee’ims worke
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Lalgulations; 7Pith the recgents and omdiitions above,0.6 np. of
sorbitol gave a Sitvation Qifference of 4.36 ml. of thicsulfate.
meh mle oF titrution 4iffersmce them ropresented I%M of D5

or G118 mp. of sorbitol. Taotors for ancumis of sorbitol From
Gul £0 1.0 mgs wore thue detorsined and veed iam the esloulation of
winoEn awounte of eorbitol. The mle of titmation difference

we ¢ plotted againet the mp. of s0rit ]l wresent. After detormin-
ation of the numbey of ml. of sitration Alfforonce, the number of
m2. proscnt jo on uninovd sssple o7 sorditel ewdd be read
divootly Prom this curve.

In the sume menner, factors ad curves were abtaime? for
wannitel and glucose. Cruph IV shows the spunt of oxldation,
cuprensed as ml. of titration 4iffevence, nbtalned »ith amounts
of supuy aleohols verying Pros Gad to 1.0 me.
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Table 11 giwves the Padlors determined as above far sorbdidal,
mnnitol, and glucose. These faetors muy be weed for oxlouleiing

unknosn amoonte 9f these supar alaohals,

Table I
Pactors of Budar ileohole for Yarylng Concemtyation

Surar oy
Jogay Ho. of ops aond
Atechal a3 [ '5:5 L 4 Ded T

Sorbitol SI08 | L1348 | IS | L1320 | L1078 | 150

Hsanital 2107 | W10 | L1320 | L343 | #1V0

3 | o305 | Ji08 | o105 | 4108 | .10

fiinonse . |

appileatlon of the Hethod

Jegoy ey from Pure Selutionss OF the wurious wethode of
elarifyine Blood or urine Por sugar debtorminstions, thet of “est,
Seharles, and Petersos (J6) prove: sadisfsctory for our work. 3y
this method the. precipitation is secomplished with u 28 per cemt
solubion of mereury sulfute Ia 2 ¥. Zulfarie aold, The exonss is
peutmeliged with 011d burlom carbonate and the pemainine Sraces
of worcury removed with sine dust. By this pmaﬁﬁ not uil of
the noo=sugar vo'u ing substances wers vemownd fpum dleod oF
wrine althragh a rathepr ¢onstant waloe was found for vardous
specimega, The Mnlloning data Indicute thnt the addition of thie
rearent 214 pot interfere with the pecovery of sorbitol and msmnitol

from pure sslutione of thess comaounds.



Zrgoedure: To a salution containiac a moss sa-und of sorbltol
or sunoltd, 5 wl. of Bri0, reagent wer» ad’e! and the mixture
soutralised with 8 gme of anlid BaC0y « The suspansior wus shuken
to 34 it of Eﬂz « I the swspemsion wus not nentyal $o Blue litsue,
Eore Ball, was adied ontil neubrslity was reached. The mixture was
filtered and )} #m. of sino dust was adde’ 56 the Filtrste and the
solution ggain fll%ered Sheugh Ho. 2 Fhatemn pupers Doterminations
vars ron on § ml. aliguots of this filtmte. Table IIT showa the
recoveries obbained afber thin tro.iment.

Table 11X
Reeovery of Sorditol end of Masmitel yom Pare
Sslutlon foligwine Trestment vith EpSG; Reagend

Segar Aleckol | Hp. used | Totul volume | Zg. recoversd | Bor sent
in =), “rpovered
e
Sorbitod S0 & folu 108
Jorbitsl He8 &0 BB 96
Torbitel el 60 Lo g
100 iveruse
Hanitol ok b Tl 113
Moemital Gul 89 449 g6
Bamnitol) B0 1% Lol %e&
1 O& Averare

It is seom from $he sbove thal exoeilent recoveries vers
posellle from pars solublons of the sugur oloodols. Attompls %
rocover =orbital and menzitel froo arlne wers carried out as foi) ﬂ.

Jegoyery from Urlug: Enove amumbs of sorbitel or of mmunitel
ore added f0 urine cod afier Wreatment with By roarent the wagar

sleshol was detereined in thr flarified Piltmbe.



Zroosdures 1a cath af twp "riraseyer flaske were plased 10 »l.
of urine. To one 70 ml. of weter wores dded and %0 the other 75 =i,
ef & solution eombalning 20, 40, or 00 me. of sorbitel. 15 ml. of
the agsa‘ reagent vere adfad (0 eath and the procedur- follove! an
sutlined above, The final Filtmaten were diluted 1:10 or as
reculred, depending on the origimd concembeation, snd the sorbitol
dotrmminods Teonweries of mun 1501 mere also made Polloviny the sare
techaique. Table IV infieates that the recovery of these twp
eompounds from arine is hish onouph %0 make the rethod waluable for
Hmiﬂiﬂ@fiﬁft? TOT.

Table IV
Reeovery of AdCed Surbitol and Mamnitol Crom <

Urine aftior Preoipitation with Re™0, Seasent

Sorditel Sanngtol
Hre added e per cont ||u-, added e per cent
te 10 ml, | recoversd recovery |[te 10 «l. | pecoveved| recovery
urine urine
&G “ab 90 50 A,TE a8
&0 2.7 4 £0 4 .58 g
50 Lol 96 0 4ab 20
50 4,25 65 0 4460 92
0 4.6 ﬂ
Al ave 98 aw-rege
40
Fol uh 43 Ja'78 4
4 #
0 9478 o4 40 4.15 104
&8 o 0
&0 .08 26 aver.ge
-?t_., oparh
0 B.78 ga




iishourh the pecoveries were not exceptiomally good Lhey were
eopsidered ssifsfiotory for biologiesl wovk. It cam be stated that
in gencral suly larger waristions in ooncentraution of the sugar
aleokols in urine nould be of silpnificantge and thet the zethod is
satisfasstry under theae gopditione.

Jecovery from Sloods Phe firat attempis to recover added
sorbitol Prom blood zave vory lov resoverisa. is glupese $s axidimed
vary gqi&ly by $he ferriovanids rragent 1% was agparent th.& 1%s
presenoe in blood was Introdusing & oowmpllouting factor. ™arins the
heasine progess the glueoze undouwhiedly reduced s portion of the
fer-icyanide and o'msequently there remained less to reset vith the
oY itol.

This asmumotion was born out Iy the dxzta obiaimed whem
recoveries of sorbitel from plusvse solubions vere determined. The
rosulis indicated bhat wnder these conditions the refmetiom po- ualt
af sorbitol present vus less than when sorbitel alose was enployed.
By deternmining tha fueboer for sorbitol in the presesce of wvarving
conoentrations of gloooes and employing the revised faotor in
cul gulating u- regoveries from dlood, far betier resulis were founmfd.
in other words, fairly god recoveries had beom made from blood,
bat the ecalenlatioss were Imcorreet ad thas indioated mush poover
resovories. |

Progefiuzg: 7o eash of two flaskes were afded § »l. of whole
blood. To one wers sdded, for emample, 118 wl. of wster and 5 ml.
of the Hprw‘ reagent. To the other wers sdded & solztion oomiaining

§ mp. of sopbitel ant water sufficlent to muke 115 ml.



Z8

ifter thea ddliting of 6 n1, of Ko80, ressent doth flaske were Srested
as previouvsly éssoribed. Thess volumes were v.ried snd 1t wus found
Shat & ot 3 of from 100 or 1256 wl. var oonveniont when 5 wl. of blood
®are used, The addition of § ml. of sorbitsl im this vslume allowa
as amount vhish topether with the dlood plucoass yields In a § =l.
2iiguot a Botal reductism well within the 1imita of the method,

The follovine table {Table ¥} indicates the pereentage msrr
of norbital atded té dor bloods Tnoluded alss are dats on the
recovery of sordisol (rom gluooze aniuntims. The smounde of sorbitsl
and glucose were oo arvanged hab the § ml. aliguod need for smelyols
gmbainet guantitica of theas two donpounds similar to th.§ gatane’
in the blood I ltrates propared from blood and adfed sorbitel.

Table ¥

Redovery of iddad Sorbitol Trom Hlood and from
Giucanse Jolutions

G uoose
mes added 1S soroentare [[uws sarbitol PR pereen kage
te Leo blood |reasen regovered  |ladded rggoyered | regy ared
T 4.5 a7 5 Sel 102
5 4.75 o é 4.7 54
s 4.6 92 [ s Ao a2
B Eu) 109 & L 96
& 447 2 & ZalB 108
b4 Guf b 74 & Sal 162
& Lol ag & E W] 26
& £.8 108 5 E.d ;g
averare

5 E | 53

B $.1 ?

S s
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it is ovidont that the resoveriss were In some instunors o ibe
low {61 to 96 per cemt]. Those reeoveries mre not ali Shet might be
docired, but at the sume $ime surfier fo- the Syoe of woark for which
the wothad is empl oped.




The drie’ sadcharin amdate, manne, obtainsd Irom Praxinue
ormns boc beom used Tor years in the me'ieine of falk wn.-s a
lazative. In 1837 Jaffe obyorved thad summifol 2uld bo fed to
dopes ant resoversd uwpchamged in the urizms, Sovever, he fommd
st mabbite wtil sed the comsoumd well, The pesisdance of
menibs)l o oxidution iz the bdody is Inferestilas shen oratraeted
with the Boravior of sorbitel vhiech veadily undersoes oxid.tiom (27]).

In 1919 Pield (P9) 2tudled t¥o »fTeet on Hlood map.r one, two,
and three Bouwrs after the Investion of 100 gne of meneitol sod olher
sugsrs by mormi esloved males. The mexiome rise with pluccse was
40 =p, por comt and vith man itel 10 ng. per cente Urines wers
$-ated Pfor glugoase Pfor three hours ofter the last sample of blond
was takenm, and in 1o cuse A4 the specimen show 2 twueo of re=
dueins substance with Senslict?s guslitasive mlubion.

In 1926 Vosgtlia {39) observed the failure of mmunitel to
relicve insulin shook In vhite rads.

The same yeur Uglow (40] pointed oub €hué duleite] i &
retarding effect w on the sogymes papein, panorsatic lipase,
and dlastasne in the inteatime? trask, Te poiamted ~ut tut weak
alralin un® aclds desomoosed duloeissl, Torming aminophenols, shiak
chanped oxyhesorl bin $5 wethemyplobin. The same decompdsiti n
products arise in the snimal body sad muy bs detested in the
urines The poisguons activily of fuleitol upom the W »od vas e

t5 these decompositics profuots. @ 4oss of G.1 gine po- ke body
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welnht caused alcimess. He canciude’ thet itz use as u eubstitate for
sgnr ahiould be avide .

in 1529 Zaufmsn {(41) recommended sorbitol for mes in the dist of
the disbstie, Ho stated thnt It w.e eweel, sacily abeorbed, omid
bs axidised by the diabetic arpunism, henoe apared protein, led o
glyoogen formation, and 4id not elowabe Blood supare.

In 1929 Relasein (42) also resom-aufled the usn of earbitsl in the
Sroutment of diabetes. He noted that following the edmimfatrution of
sorbitol thewe wus odserwel mo rlse In bBlood sop.r snd no degreane
in oarbobydmte tolerance. Dyspepllc symptoms followed dpgen of
76 gme DUt were abemmt IF smiler foses vers piven. 4 rise in
respiratory guotlent ant dissppearumce of hypoglucemic symptoms
indloated the iuuu‘t;u of tre eompound By the orgenism.

Donhaffor {43} stated 1m 19530 th:t sorbi ol produeed an
ingresse in blood suger In worme) metabolism and In diabntes. However, A
& wonth or two later de published another artiele {44}, e had fed
fasting subjec's 50 gme of sorditol fm 30D =i, tes. In the Mood

of the mormal subleoct followieg administrutior of sovbitel, wprozimately

eqaal gains were obaerved in Lotk gluoveo and sorbitsl. In She blood
of the dlabetic, however, ihe amownt of slncose ino-eased emarmasly,
reachling o musisus in 106 wihates, dut the worbitel wae no gredt er
than iz tre asmml subjost. Sinee soybito! s casily synthesisod
imte glvoogen the sorbitnl hyperslucenis secomed o pesuls from the
fant daus~s a8 hyperzlucemia from the ingestion of glucose and ather
sarbolydraton, -



Carr and Krvants and sovorkers {i&}‘ at the Univeraity of Marylend
Sedical Gokool have worked on the Fate of duleliol and manwitsl Ia
the anims) body, They worked om white yeta «fter fasting trem 24
houra. The comtrols wers ziven o liberal suoply of cacas wutter and
aliowed to continue on this dist for BO hiurs. The amperimenbl wrate
wore ‘od miztures of 12 per ceat marmitsl and duleitol and kliled by
expanyulinatl-n, O)yonpen ﬁin determined by Plluger's setind, @14
pluonae by “haffer-liyrtmen, Liver glycosen from wannitol was inoreased
about 000 per oent, and from duleitel ¥0D pereent, while the tiisue
giyeoren deg-ensed 50 par oemt with duleltole

socording S0 these subthors, neitber duleitol mor ~amnital
arfected the resplivetory gookient, Hermitol, when fnjected intma-
poriioneally produced dlarrbes In mitos 1o8 gme of memmitol per
100 gme yat givon by stomoh Gube was Yozie, Eiliing thewm by
respiratory paralysis. Duleltol sxhibited mo toxie eympoms. Tilh
rabbita, msmaitol produssd a alight but siomificsnt rise in Blood suprary
b duicitol produses us rise.

Ther- seaus 1o be x 4ifferemce of opinfon as Go vhethsr or nob
sorbisol fomms !iver plycogen. thrlieh {46}, cited by Gere and Hrants,
e entablilshed the fact th & im the dor sovbitel yaloed liver
glyoagen comparsble to the ®ise fler She ingestion of -luccse, 97 par
cant sne udillzed and 0.5 %o T per ommt wee »iiminuded in thre urine.
fyperglucenia was lose thun after the ingestion of glucoes.

I direct eomtradiction to this, Raybeud and Roohe {(47) at the
fiospital of Marseille, mwrking =1 th gulnes plige, found 1ln ewery oase



proo? of the nom=twansforesiion of eorbitel into glyeopen, They
adninl tered 2.8 gm. of sorbital futwa=povitonenlly and fod conirols
eaberpillars.

Boche and Baybuad Pave also experimented on rabdits snd Pound
that sorbitsl was not bransformed indo plyeogen fu fustine rabdbite. They
were looking int: $his probiem jc hepes of belng adle %o use s rdhitel
in the diabetis dlet, but mﬁuxmg from $0ie and osther work at they
oould not recommend itz oee. They alas stated thet it mdé no offent
on fnealin hyporlucesic.

dther Prencimen, Sertrund, Nadals, and lsbbe (48), investigating
sorbitol as & posaibility Tor the dladbetiec dlet, stuted that so¥bitel
was poorly absorbed and not better folerated fhan pluconey and tne
it caused pastric disturbarces.

Suyne, lLasrence, «nd Selswoe {49) have alse observed that there
ez o 8lisht rise in blood supur after giving sorvitol, but mad
1eas than with plucoss. They resmrite’ thet this was not mderstood,
but sopoladed thed sorbitol misht be used for o swertenlns o -omt
ray disbetios as 1t oec not ember direetly ints guvbohydrate
motabol lam, They found Shat sordiicl Pad no offect im ralfeving
femalin Prporlecemis and faile? o lancrease liver gly oren in
starved ruts. Hovever, intemse hypepsenis snd d1latation were

 prodased in the mmll intestine. Thay folt that sorbitol probubly

wus ot abssried and acted 28 o fovelsn mugnr. This tentency towavd

ingeetinal Irritetion Iimits dones £0 00 pme & daye

)



Silverman and Lovis have iaveatipated glycopen Farmailion from
menitel {50}, Youme white rate wers footsd 24 Doubs and fed 2 or 4
ule of 1§ por cont s0l tiom of mumnitol by stomeh tubes ifter
absorption periods of £,7,4, end & Bours the yube wers kilied and
the iiver gligeogem determined, The data falle’ 0 reveal wuny
significent inoreuse over the control series. They concluded Hhat
munnitol 414 not serve as s reaflly awilable scurce of plycogen.

As the litemature preseméed such ooufldoting statement ae to
the villisation of suge® alocholes by the animal body, work was
begun to dete wmine the ormution o7 llwer clveogen In wts from
vipfous sog * «leohole.

Progetursy "hits wats, after 48 hours of sterwmtion, were plven
a sage  alachol By stomech tube, Intre-peritoneally or zubculenesnsly.
After u suitadie lenptk of time to slloy formation of liver giyeoren,
the mte verr Eilled by decapitution, % ¢ livers Dmeictely removed,
ground in = "8t prinder, and spproximately 1 gme placed in Z wl. of
2 por oemb in & 50 nl. comionl pyrexm gentrifoge Gidas The time
veguired 3o ki1l the at and place the liver in alimll 4146 aot
excosd 1} miputes. The tudes were velivhed Lefere und after Abe
adédition of the liver. The tubes vere Fosted about ten mimutes
in 2 ¥olling water bath, or mmtil tte sizture became RTomorenous.

1.1 volumes of 95 por cent othyl uleohal wers added 10 eadh tube
0 precipitate the glycopen. They were them heuted to boiling
te Tlgrenlate the gliycopen and them oodled and oentrifeged. The

supernatent 1lgeid vae poured off and the tubes heuted in a



biiling water bath %o drive off the resaining sleshole © wi, of

Db He 1 woro added 5o ened $udo and the tubes desisd for two hours
in & Bolling water bath %o Mydvolyse (he glyoogen to glucose. The
ammmt of cingose present was determined by the Thaffo-r-Harbons
moetholle A8 1,08 gme of glucome are squivelent %o 1 gwe of glywren,
the amoumt of glycopgen present wan easily oxlevisteds The Tollowing
tables show the results of those detarminatims.



Tadle V1

Glyoopen Stowure in Lhe Liver of Starved Fhite Rats
foliowing the Admsinistmtion of Sarbitel

Ho. of | Eoups l Hethod of ad~| Time in b urs |7i1led: iv. por oumt
ratne star miolatretion | of administra~|hours afler| liver iy~
$iom and guan~|sers hour QBRen
iin ﬂ.ﬁ.o
| 45 Stomach Bule | lge EOF O § i@ 1060
iee BOT 4.8
3 ig Bone - Qai148
4 49 Stomnok tube | Joe 508 @
lea BOT 4 k 0580
& 48 none - D091
B 43 abomach tube | Soe 260 O
Bes 257 B ﬁ.‘&{}
B 45 BOBe b =870
[ 48 | stomueh tubs | 2ee 208 O
See 208 3
Zec 0L 2
208 200 2
200 27 4 048
B 48 Some . Gadl
2 &0 suhoutaneous 20 0
es 25 1 ] i §
3 45 BOBS aed Jedd
3 48 |subemtanesus 200 12867 O
foo 12,52 1} 2 1568
& 48 |suboutameous 2o 12.8% ¢
2oc 12.800 © 2 8.2
L} 48 BOne — Qa4
b 48 [lintye- Goec 12,87 O
peritoneal Soe 12,88 2| & 2,53
& 43 none g 3.5V
[ 48 |intys~ S00 12.5% O
peritonoanl Gao 12,05 2| & 1720
B 23 nomoe . De24

*Bats starved 24 hra., Ted 2 Brde, starved 48 bra.
** Contyols killed !m-eliately afber experimentals.




Glycogen Storage in the Liver of Utarved “hite Zatw

Table vI1

follovwing the ‘dministeation of Haanitol

Eo. of] Hours | Method of aid Time of aduind £1lled: A¥e pOF
rade starved | ministbration| fstyution and | h ars after | sent 1iver
guantity nsed | sers hour | siyemeen
Time in Byes
4 i stomach tube| i.les 200 O
P 2(3 2
l.00 200 @& fo8 Do l2h
& &8 none o 383
& 48 sbomach tube| Dee 205 (1]
2oc 200 1
200 200 2
200 20L 2
aoc 207 4 3 Qe
;] &G none o (e 28
& 48 shoms ol tube |foe 20 &
See 20F 2 & 083
B 48 BOBE i D23
& N dce 32,80 O
povitoaml de 12.85° 2 5 D27
. 48 none »& 0,38
4 A Intra=~ goe 10° €] & 56
4 &5 ritomedd Ore &% D435
-5 ap~ e Tec 1%.0; O
P?‘i!& §T7 750 8 2 & De2td
6 4% nene o TelBA

*Rats starved 34 Erie, Pod 2 hwa., otarved 45 hrs.
** Gontrole killed fmseflately aftor emperimeatuls.



Tadle VIIZ

Glyoopen Stomuge in the Liver of Starved "hite Dats

P21l wiar the idministration of Erythritol

Ho. of] Houre Method of ad~] Time in hoors | Kiiled: i¥e DBV
rais | sta minfobys 0m | of aiminietra- | ‘ours a*ter | cont liver
tion and cuen= | sero Bour glyoocen
tity used
& 44 stomek tube | 1.50¢ 2857 O
leticn 2940 2
1800 28 & & 18
-8 28 none - Ga.13
& 43 stosuchk tube lolice 257 O
1.5 o0 257 2 4 3.420
2z 84 aBone uad e 29a
F 48 |stomuch tube loe 208 0
1o 204 2 ] e s
& 1] fGyat.] - 2,070
s 46 gub~cnta nnons Zopg 12,87 ©
Zoo I2.88 1 2 D10
4 48 lera i - Do 2A7
4 46  |eub~eutanesus Boe 18.867 ©
20e 12.60 1 2 0+620
5 48 none " i .33
3 a6 intru- den 12,50 © 2 N |
paritoneal
z 46 BIe ey 9 &
4 48 Intya- dea 57 © 8 D.308
poritonesl
2 48 BTG e 0,298
- 43 I'mtya~ doe 12.87 @
poritoneal doa 1246C 2 S 0,249
5 48 nang " Duled

"Pats starved 24 brs., fod 3 hra., starved 48 hrs.
** Contyols killed in-ediately aftor experimentals.
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It vl be seen from the shove tadles thut She afministration
of sarkitol to starved rute lod to the wtowags of liver glpoorons
fgnnitel . on the ather hand, allovad B0 auch storagee. "ho dets are
inconclasive eith repard So epythritcl. To subetsntiate $hege
Pindines eorbitol and mmeitol were clven intravemously te dogs to
detommine if they esuld be somverted to glucose in the Wlsod, as
steh a transforsstion is o pre~reculsite to the Formmtism of liver
riycogens

Formation of Slood Suger in Doge.

The procedure was as folloss: 150 wl. of a 18 por cont wannitel
ealatise weve fnfociol Sutrgeemdtialy IN & i0g. 53508 GEpLIes FUNe -
taken before ond after & injeetiom, clarified by 3%e moroury
sulfate preeipitation m and & glucose detersination mude
o the filtrate. Tog dage later $the proosdure veas ressaled on She
some dog, injeoting 150 sd. of 2 }& por cent sovditol solubion.

The troe magar costent 7 the blood inareased after the
inbravencus Injestion of sorbitel, resching a peak of 118 me. per
exnt in 40 mimutes, The surar oontant of the Lleod Failed to show
amy increase aftor She injection of msnaltsl. Chart ¥ shors ihe

tras suger comtant of the Biood after the injectiom of each.
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Disounssion

Part I

In the entimebion of sorbitel by the wethéd outlined heretoforve,
several points may vell be emphasised. It bom ‘oez our exporicnmees that
the forriepanids solution wnderpoes mome chanws on stending £or a fow
weaka, After this $ise pour vresults are ahhi.ﬂa with 1ts uwse and we
bave found i% necersary %o prepare mev resgents from bime o Sioe.
“hen the quantity of sugar aleohol sontalned inm the B ml. al losot used
for amalysls approaches .7 50 1.0 mg. triplicate cheoks ere gonewdlly
rather poor Indfcuting that this amomt exceeds $he Yimit of the
method. s«ithough this cometitutes a dvawdeok to the method it 1is
sasily overeohe by proper 4ilutl ome

| In the sarlier vork a heating poriod of 45 minubes was employed.

L glanae at Chert 111 indicaten at ol though after 30 mimmtes of
bosting the oxldation 18 88111 proceed ‘ns somowbet rep idly 1% wus
folt thet by weing oare in the timimg of this heabting peried the shorter
interval could be moe? snosessfully sspecially in viev of the adwvantage
galned in tine. '

is proviocusly stated the mine ioetate solution mmet be mimed with
the acid ferediaksly preceetin: in Wwo. Om ctandling any iength of tim
fodine is liberated an? ufter this das ocourred 1% camnot be employed
in the methods It Bas sl eo bean found nors satisfactory %o prepars small
amommts of the Tine acetate solution, mourk say, to last only ceveral
daye. ifSer this solukion Mas s830d & weok or w0 13dime is libersed
more vapidiy upon the wddition of acid than In one freahly pregavred.

The and paint is very sharp und essily seon afSor a 1ittle
experiense. The olange 1z from the starch~iodine color B0 o wiliky white.



&2

Regoveries of added sorbkital or of mamnitol Fram wrine ave
gensrally 90 per cent or over. Prom blood as low as §1 per cont recwery
was sblainod.on sovornl oocaanions. Howrever, these roeawerics suffice
for the Sype of work for vhich the method s amploved.

Part I
aR !
nook -
#0R R
51031 .4 ROOR
weoN . Hoom
CB 08 RO
Sorbitnl darmtal

In viez of the similarity of those two moleoulss it would da
oxpested that the anime] organism wuld dnfle them In omevhat the
same fashisc, Contrary to $his expectation i% was found that the
admintstrabion of mennitol to etorved wats 2:4 not load hv the storage
of liver glycogen while the aduinistredion of sowbitol led to a
copione stowvage of this substunce in tke 1iver. "Pis beld tyus
whather the sorbditol vas sduisistorsd per os, subcutaneously oF
inSraporitonesliy,

The conesmtrsiiom of the solution ussd and the iime for ab-
gorpiion are important comsiderations,. ®mouch wors h.a not been done 4o
state the optimam Por aitle» of these wvarlablss. By our tecimiwue the
largest stoveres of sorbitsl wer: Bund after saboutanesns or int-a-
poritoneal injection. That subsutaveously injacto asorbitol isads
t2 the formstion of liver glycorem indisutes that a passauss through
the intestine] wall is mot a pre-reguisite for the oxldation »f sor—

bitnl %o slucoge in the animd orpanism.



in no ouse d4id the sdministretion of mumite] lead %0 liver
Blyogen Pormation. It sunnod e steted dofinitely thd iz eompound 1a
mmable t0 20b as a precursoy of glyaoren 'ut under our experimental
esnditions IS 214 wot. Iy the administwmtiis: of more doses ad by
allovine either shorber or longer sdscrptim times it might be shoms b
mannitol may wnder o suck o tramsformatioh.

The data regarding Sroe Blond sager formtion .fol‘!_llﬂm the ad~
mintetration of sorbitsl and of mammitol to doge substamiiate the sbowe
finfinre, a8y Blood sugay lo-reased ollowwdag iIntvavemous sorbitod
and remmined W fsilowine the Inleetior of mamnito) cuder

1ike oonditions.
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Conclusions

4 mothod i deso i1bed for the sstimmbtios of sugur aloch ls,.
By thia method 3 %0 ¥ mg. may b» dotermined. The scouwsey of
the mothod maves £t app? icable to physiol wical wirk.

The method bhus beem sopliel suecess«felly 8o sorbipsl amd
mmnitol, Other sork then herein deseribed imdicates that the
uebhod 16 alst applicables to dulelitol, erythrital, imasitsl,
snd pentaorythritol.

Studien have beon made oo t'e ponaibliity of glycogpemesis
ia starved waile mte aftor the sdministr.tion of serhitol amd
magnitol. It hse besn demonstrabed that the fomer waer our
vazking eonditions led 30 the formtion of liver giyoogem vhile
the latber 4id nob. THe duts regurding orythritol in this
¢ unootlion were mot eomolasive. As farthor evidemoe for the
abiitty of the anlml orgunisa $o form rlucose from sorbibsl
and pot from mamnitol, these gwm ocunds were administered
intravencasly to doge and ihe true Yiood sugar determined after
the administration. 7The data Indlsated that the former led

to gluepas formbion and thut 5he latber 4id nod.
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