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LNIRODUCTION

Heny plents and animels are cspaible of symthesizling
asoorbie sald, 7The rat has this capselty to synthwegise its
ascorble asld requirewent, however, the pathway utilizmed

18 8%ill obsoure.

Puping the psat 18 years it has been noted that a
variety of substances onused increased synthasis of assorble
sold in the raty DSovsnse of the grest varlety, chemioslly
and phermmeclogically, it was thought that these substances
stimuleted inoremsed symitheosis but 4id not serve as sotual
pracuracrs for ssecorblic aeld, Nusulin, Tully, Longeneckor,
and King‘i}pianaoﬁud in this study with the observation thal
the presence of volatile 1ipid constituents in the unsapone
1fied frection of "urina dog chow csused inereased vitemin €
exeyetion in the rat end the mecorble acld exoretion of the
rat deoreaosed from B mg %0 0.2 mg efter three to four days
starvetiony This low level of ascorble meid exoretion sould
be maintained if the animals were fed only evaporated millk,
They also noted that vacuume=digtillable fractions from the
unsaponliflisble matler of halibut liver oll, ost oil, pgrass
leaf oll, and alfalfs leaf oll caused high exerstion, The
gommon fabtty eeids, atercls, prolelns, and sugsrs 414 nob

ceuse 8 high vitenin € exerestion,

Longenester, st 81{2Jut1318ed the observation that

minimel vitamin C exeretion Pollows starvatlion and maintsineuce



on evaporated milk as the basls for a wethod of studying
the influence of substannes on the synthesis of ascorbis
eeid, These workers fanted the animals for two days, placed
them on an eveporated milk died until the witemin ¢ exoretion
was astablliged, an® then sdded the substance to be tested %o
the milk, It was subseguently found by Longensoker and othars
thet terpineliike oyelic ketones, servome end @l piperitone,
sliphatic eompounds, dilsobutyl aleohol and dypropylhetone,
phenol., hnrbitur&e acid derivatives, hypanotics, psrals
dehyde and Ghl@ra&nne£!*33, and autihiutam&uumii}
increased the level of ssoorbiec aeld exzcretlon, Definite
evidence that these compounds do not serve as actual
prescursors was obtalned Ly Jeckel, Mosbaek, Burns, and
xingi®), 7They Injeoted methylelabeled Chloretone into a
ret and wore unable to show sny algnificsnt activity in
the excreted saseorble acid. The mechanienm of action of these
stimulatliag subetences is uvaknow:, bubt may be the result
of dlrest soction on the ensgyme aystems resporsible foy
the synthesis of astorble aclid,

Longoneskerts method of sceelarated emoretion proved
o be of value in the search for the actual precursor.
nts wore facsted, then placed on an eveporabed milk diet
ag mentioned previcusly. A etlmulabting agent was used end
then other compounds to be tested wore éﬁdad to the diet,



Beecsuge 1%t pives a high level of response, ahlaratanal has
come to be gommonly used s & stimulating sgent, Twenty
mge of Chloretone dsily inoremses the dally exeretion to
BO to 8O mge In vitro studies were done by using liver
sifces from Chloretone treated rats which were on the

evaporated milk dlet,

Eerly work suggeated earbohydrgbes such as glucose
and mammose and sugar derivetives as being possible
prﬁauvnarniﬁlg Thiy was settled by Jookel et nl(ﬁy, with
the injection of uniformly lebeled ¢4 glusose into the
Chloratone treated rat and the revovery of lsbeled ascorbie
geid, Thay found approximabely 0.3% sonversion of the
labeled zluecse Yo ascorbic aecld, The dmily ratlio of
Gl‘ Sweorporated inbo sacorble acid was spproximedely the
same as the ratlo of ¢3¢ labeled gluecss Lo the dletary
giveose, Thet 1s: %Efig;gggigﬂ___# 2 g&%iiggg;g;%;agiﬁ

fatary clusose o 313 )
aseorbio acid
This work suggested glusoge Lo be the precursor and the

1, ¢Chlorobutancl, Chloretone (Parie, Davia, & Co.},
Triehlopoetertabutyl eloohol

g1
| /%
ﬂlr-?-—-n-—@ﬁ
cl1 Cly
White to solorless orystalsj camphor odor and taste

goluble in water, alechol, Ohloroform, sther, scetone,
petreleun ather, glaciel scetle acid, and oils,

Madicel use: anestheties, antiseptie, and hrpnotlioe.



only najor precursor of ascordlc acld syntheals in the

rat.

Portinl degredation of the exoreted ascorbio svid
showed that carbon atoms one and %wo ountained sbout one
third of the total setivity indisating, in sll probability,
that the astorble ecld ss well as the adminlistered glucose
was unifermly labeled on all carbon stoms, if the gzlueose
hed besn partially metaboliged Ly anmeroble glyeclyals
furing ascorbic acld synthesls, then there should have
been & difference in this ectivity, Slnce this was not
the case, it was suggested that the entire gluocse molecule

is utiliged for asoorblc seid syntheels,

To gain more sonplusive evidencs that the whole
mojecule of glucose !'s ubllized, Herowite, Doerschusk, and
71ng'"Vinjected Degiucose=1-01% tnto the Ohloretone stimie
lated mt, They found spproximately B6% of the total
aotivity in anrbon six of the exoreted agcorbic seld,

This strongly sugrested that the entire glucose molecule
is uned for the syntheasls and that the zlusesse one carbon

becomes the number six csrdon of assorble acid,

The purpose of the present gsbtudy waas t¢ assertain
whether or not the symnthesis of sscorbilo selid Ly the
Chloretone stimulated rat is affected by the dlabetle stale,
in which the primary metabolic defloleuncy spparently is
repregonted by the abaoence of or desrease in the hexokinase

rogotion, In order that gluecse may enter the ordinery



wetabolie stream for utiligation as & source of eneray,

or the formetion of glyoogen end fab, it is necessary that
it first be converted to glucose-G-phosphate by reaction
with adenosinetriphosphate {ATP) under the influonce of

the ongyme haxolkinsse, I the dlasbelle rat furms sseorbdie
8014 st the sase levels as the novmal animal, then it

- would appesy that phosvhoryletion of gluecocse in the hexow
kinsse reastinn is unnesessary in the synthesls of esscorbie
agid, This would alan indloete that the prosesses of
anaaroblie glyeslysis ars not involved in the aynthesis of
eacorbic acld from glucose and would be in agreement with
the tracer fludings of Xing snd sassceistes. If the disbetio
rat on the other hand hes less capseity than the noymal
animal %o synthesize ssoorble aclid, then this night indicate
invelvenment of glueoss phosphorylation in the procesa or

sowe othey unknown effecd,

Por ouy purpvse, diabetes was prodused in rates by the
injection of ailoxan whioh han been shown to destroy the
beta sells of the islets of Langorbans that form Ineuline



EXPRERIMENTAL WORK

The rate used in thege

experiments wore twentyeseven adult meles ané four adult
females of the Sprague-lawley strain, weighing 170 6o 250
grams. They were kept in individeal metabolism cazes.

Four groups of rats wers tested, The first group
gonglated of four rate who wore made alloxen dimbetic over
three months prioyr te this study, Two hed mnintainaﬁ
diebetle glucose lavels and the other two regressed to
within normel limits., They were fasted for two days,
then placed on evaporated millk {(Derigeld). The daily exe
crotion of sssorbic acld was datermined several times end
then 20 mg,. Chloretons added to the dlets Ascorblc acid
orxcratlon was Jdetermined dally for the first and second
days after Chloretome and then every olher day through
eight days,

The sesond group, eonsisting of nine normel animals,
was also fested as the previous group and put on eveporated
milks Asoorblo mold excrotion was determined on foup
separste ceomsions and then the rats were given slloxan,
Esoly vat recelved by intrsmugenlsr injestion, 0.1 ml, of a
10 pervent alloxen solation per 100 gm. body weipght, The
escorbic acid excretlion was followed an the second, fourth,
and gaventh dsy afbor the injection of elloxan, Those
animala that dldn*t ashow a high fasting bloed suger following



the initial injsction of alloxan, were injected apaein with
the same dosages The escorbic acld exeretion following the
second dose of alloxen was determined on the second, fourth,
and sixth dsys Beginoning twontyeone days after the second
injeection of slloxaen, the escorbic acld exoretion wap detaye
mined on two successive daye and then 20 mg, Chloretone was
added to the eveporated milk consumed delly by esach rat,
{36ul.)s The exeretion was followed on the Pirat, seocond,
fourth, sixth, end eighth day after giving Chloretone. Two
of the oripginal nine rets dled just prior %o the addlition

of Chloretone, smuse of death unknown,

The third group ecnslsting of twelve rats, elght males,
anét four females, was Tasted for two Gays and put on
evaporated milk, as were the other proups. ?&va‘hld never
been given mlloxen, The remeining seven, ineluding the
four femsles, were all alloxen disbetic animals. Three
determinations of ascorble soid oxorstion were made before
and four determinations sfter giving Chloretone as above,
The sscorbie seld sxeretion was determined on the first,
second, fourth, and sixth day after giving Chloretone,

The fourth group sonsisted of alx normal wmale rats
whioh had not been given alloxans They were fed evaporabed
milk following 8 fortyeeight hour fast as previously
desoribed end then Chloretone was sdded. Urine ascorble
asid eontent was determined for two consesutive days .

preceeding and on the first, sesond, fourth, and sixth day



aftor sddition of Thloretone to the dlet,

Two types of metabolism cages were used, Une was

nade Tfrom bDotbtomless jugs with removeble floors of gelveni zed
ire soreen as sghown lu fligure I, The eolleecting vessels
for this type consistod of 188 ml. Eriemmeyer flasks
 Fitted with three ineh fumnels covered with a small swmount
of plass wool %o separate o0es from urines The bobttome
legss jugs were kept in & rack of six units which were
sovexed by perforated wooden 1lids into whioh water bottle
tubes were ingerted. Feeding veseels were 100 ml, beakers
which were suspenfed by wire Trames c¢lose %o the floor,
The other metavolism gnges were made from gquarter inmch
galvanized wire soreen and are shown im flguve By The
colleeting vessels for the wire ceges were eight and ten
ineh glass funnels with wire geuse in the funnel to separate
fages from the urime, The eollecting vessels were 250 ml,
Evlonmeyer flasks, The urine was presorved by sdding

20 nl, of 8 solution containlog B8F metaphosphoriec acld and

107 asetlc seld te eseh roselving vessel,

Determingtion of Asgorb ¢« Hscorbic acld was deterw
mined by the method of Foe and Fuath&r‘a}, a8 modifled by
Foo and Gaatamli&g{93, Bolowey and ﬁhmntr¢${xg), and Belin
and Book'32), Urime was collested as dessrived by ehwarts
end Williems(18),

Urine was collected for twenty-four hours for those



FIOGURE X
TYPE ONE METABOLISN CACHS
AND THE SUPPORTING RACK






FIGURE II
TIPE TWO METABOLISE CAQES
AND THE SUPPORTING RACK
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detorminstliona Just prior to and just alter the addition

of Chloretone to the &let, Uther collestions were made

for fortye-eight hours, The urine was preserved by adding

20 mi. of a solubion eontalning BE mataphaapﬂaria'ugiﬁ and
10% soetie acld to eamch recelving vessel, DUxtranoous
matior was olesyad from the urine by eentrifugetion, The
urine was then diluted with digtiilad water, The emount

of d4ilutien deponded upon the acnoentration of ascorbie
acld in the urine, Vhile the rals were on the evaporated
milk only, 20 ml, of urine was dilubted %o 100 ml, with water,
Maxizum dllution of & ml. in 200 nl, of water wag used while
the rats were exereting meximum quantities of vitamin C,
Turing the pariod when the rats were building up to maximum
excretion, dilublions of © mly in 100 mle, and 2 ml. in

100 wl,. were used, |

Leszente,
1. 2,4«Dinitrophanylihyiresine resgent, Disaclve
2 gms, of 2,4-dlnitrophenylhydresine in 100 ml, of
epproximetely @ normal HpS04 and rilter, |
2e¢ Glacial asetisc acid,
$s Hetaphosphorie-~thiourea polutlion, Frepare s
£0 pereent solutlion of metaphosphoric seld in ocold digtilled
waber, Filter iIf necessary end store In a refrigeralor,
Plaoe 50 ml. of the £0 percent metaphosphoric acid solution
and £ guse of thioures in & 100 ml, volumetriec flask and
shake to dlassolve., Dilute to volume and mix,



4, Sodium 2,6edichlorobenseneons~indophensl dye
solution, Diasolve 100 mg, of dye in 59 ml, of warm water,

filter, and store in the vrefrigerator, FPrepere Ireshly

every two woeka,

Trensfer € mls of the diluled urine to emeh of thres test
tubes (160 by 13 mm,)s Add one 4rop of the dye solution

to gne of these tubesg and shabke, Some solor should persisty
1f not, the assorble sald is too soncentrated and the urine
should be further diluted. If some aclor persists, add a
dop of dye to the other tubes, Then add 2 ml, of motee
phasphorise-thicures solution to sll three tuha#. This
deatroys the exceas dye, FResasrve one tubs of the three

for the Dlanky %o the others add 1 ml, of the B,4~dinliroe
phenylhyirazine reagent, Mix these well and place them in
a water bath at 37° centigrade for exectly Sthree hours.
Congbent tevpsrature is negessary, Remove the tubes and
place them with the blanks in cool tep wabter for five
minntes, Add § wml, of glmeiel meetie acid to each tube

and finglly to the bienk tube add 1 mly of the E,4«dinitro=
phanylihyirazine reagent, Mlx eontents of all tubes well and
sllow to atend thirty minutes, The solution 1s them transe
fored to pyrex tubes {185 by 15 mm,) whioh are salibrated
and ghow equal transmiassion of 1ilght in the color yange
aﬁu@. Fead in & Mlett-3ummerson photoeelsolric colorimeter

{model S00+8) using & green filter #064 whiuh\baa a apuétral
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reange of 5004570 millimicrond, The oclorimeter is set at

gore with eaoh blank,

soga. Slood glucose a&asun»
al38)

tratlion wns determined Ly Somogyi's metho The rats
were fasted for approximetely twslve hours prior to taking

the blood smmple,

lepcenta,
le 0.3 ¥ Barium hydroxide

2s 540 percent solution of ZnS0g « ¥ Hgo, The
Ba{0l), mist neutrelise the Znldy precisely, volume for
volume, This 1s wore fmportant than the acourecy of the
sonsentration. Yae phnnalphthalo&n»aﬁ the indicntoy and
titrete to @ definite pink whleh lssts one mimute,

8¢ Sapgar reagent (Lo meks one 1iler)

Anhydrons Qisod um phosphate 23 gw.
1 ¥ Sodium hyérexids | 100 ml,
Fochelle salt 40 gme
Cuprie sulfate (erystalline) 8 gme
Anhydrous gsodium gulfete 180 gm,
Pptassivm lodide 8 gme
1 % Potasaium iodate 26 ml,

Tha phosphate and lochelle gald eare dlseclved in abould
Y00 ml, of water, the sodiusm hydroxide ls added, and then
with atirring, 80 wl, of 10% solutlon of cuprle sulfate is
introdueed, Sodium sulfate is added and, when dlpsclived,
the solution is diluted o one liter and sllowed %o stend
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for longer than twantyefour houwvs, 444 3 gm. of potaaaiua
lodide and 28 wl, of 1 N potasaium lodate %o 1 liter of
reageonty The top slear part le decanted and the romalinder
filtered through a good grade of filter papers This resgent
keeps indelinitely.

4y 8 ¥ HgSo,

By 0,008 N thiceulfate

Proceduras The rat's tall is washed im warm water, dried,
and the end of the btall ont with seissors. The blood is
sollsebed In an oxalated spoteteat dish, .1 ml, of whole
blood fs laked 1n 3.5 ml, of dlsgtilled water, The protelns
ere pregipitated with 0,2 ml, of 0.3 N Da(0H)g followed

by 0.2 ml, of 8f 2n80,, The tubes are centrifuged and

- 8 mis of the supernstant fiuid ls pleced in large {25 by
200 mm.) tubes, £ ml, of the sugar reagent is sdded %o the
filtrate, The tubes are cevered with 2 large glass marble
and heated in boiling weter for twelve minutes. Following
$he heating, they sre cooled for five mimutes in tap water,
1 ml, of 8 ¥ lpgS0, ls then added, The tubes are then
titrated with Ehicoguifats to au end polnt with staroh as
the indleator, With each series of determinations, a

blank with 8 ml, of distilled water snd @ ml, of the sugar
reagent is used, A standard sugar concentration is ealso

yun with each determination,
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RESULTS

The yesgults of the influsnss of Chloretone on the
urinary exeretion of asscorbic seid by the rats of group I
ars shown in Teble I, 7The resulis will be 2onsidered

statistlcelly with other groups.

. PABLE I |
IEFLURNCE OF CHLORRTONE ON THR EXCRETION OF ASCORBIC AQID
BY TWO ALLOXAW TREATED RATS BUT NONDIABRTIO
AND THO ALLOXAN DIABETIC RATS

Values represent mg. por 24 houra

Eat Humbey

Al AR AB Ad
Deys Daye Pasting blood glucose {mge %) s«
ot after ,
élots Chlownd| 138 445 128 as
& 1'!@ giw lﬁ% ' 1.?0
B 2,40 2,80 1,50 1.5
& 2,60 Se40 1480 1.90
7 2200 2280 B30 2250

Hesnt £,30 2,90 1,86 1,90
Addltion of £0 mg, of Chloretone to the diet

8 i T80 1400 B.80 3,70
® g 200 4.0 i1.0 16,0
e b RS0 13,9 16,8 £1.,8
e 5 8640 20,0 13,2 24,0

#Derigeld® evaporabed milk
#Chloretone

#:Determined &€ deys after dlasoontinmiing Chloretone,
78111 on evaporated milk



16

TABLE 1X

EXCRETION OF VITANIN C, BUFORE AND AFTER ALLOXAR IRJRCTION, BY EATS OF SVAPORATED MILE

Values repregent « Por 24 hours

et B I
533 ne BS 4 35 BY 58 Bg H10
M R 0sB81 0488 0,47  0u88 0,480 0,37 0,66 0,90 0,58
.u 5 Osdl Oed8  0.838 0,78 0485 088 0,60 0.30 0,58
® ¢ .37 0.63 0.57 +58 0,74 0.07 .69 0.73 0460
B2 (045 0m 20 L12 08 Lm0 2 0w
Homn | Def8 0,583 0.4l 0,88 0,62 0,76 0.84 0,88 0,83
- injeatlion of 0.1 ml. per 100 gram body weight of a 107 ailoxan sclution
m 2 0.0 2,13 1,04 2.58 1.3 2,852 175 $.,36  1.36
- 2 0,71  2.80 0,70  2.74 1.99 0,71 0.68  4.857  0.83
= 7 170 0.58 0,46 4,30 174 1,07 0.51 498 0,77
m Repset injeetion of alloxan to suimals no. 1, 2, 3, 6, 7, 8, 10
% 2 1.8  1.42 0,08  4.79 2,00 2.08 1.50 4,80 3,88
e 4 2,08 1,40  0.858 5,48  0.88 1,28 2,48 5280 4437
A & 279 1,78 0,71  5.84 1,69 1.4 2,50  B.87  4.42

Fasting bleod
Fluccse {mg.Jg8)

128 104 161 500 165 107 ige 270 250
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Table II represents the excretion of ascorble asid,
belore and after salloxan injestion, LY nine normal rats
maintaloed on evaporated milk. Ascorble aecid sxeretion
was increased by all rats two daye effer the initlal
injections Two animals Lecawme warkedly dAlgbetic and
malintalned & high level of axarwtiah. Seven Aid not
begome dlabetie and of these, thrse maintained s slightly
higher than basal level of ascorbic seld exewetion, The
romaining four were excreting normsl quantitles by the
seventh days After a gooond injeotion of slloxen only ane
animal of the ssven injected maintalned an exereition of
sscorble ¢olid in the normal renge, Two rats beceme dlsbetie
following the pecond injection, The remaining four rate
axcreted arproximately oune-halfl of the mseorbis aold put
out by the dlabetlc animels, The mean ascorbio sold
exoretion for this group before the sllozan injection was

0408 ng« por 24 hours,

The iafiuvenss of Chlorstone adlltlon bo the died of
the alloxsn tronted but nonedisbvetis snimesls of group II
- is shown in Table I1I, 8ince rets A«3 and A-4 of group I
are alsc of the same type, they sre cwsldered statistleally
with this zroup. The mean basal exeretion hefore Chloretone
while on evaporated milk was 2,08 ng. of ssocorble ascid per
24 hours per rat with a stendasd deviation of d.se. The
mean maximum response to Chloretons weas 80,8 mg, per
24 houre. The standsrd deviatlon was 5,00,
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TABLE 11X
THE IRFLURNCE OF GHLORETONE ON ASCORBIC ACID EXCRETION
BY RATS TREATED WITH ALLOXAN BUT NONeDIABETIC

Values represont mz. pey 24 houps

Rat Numbers
Bl ng B3 B3
Deys Dlet Fasting blood glucocse (mg.s)es
on plus '
Dlete Chlor.# 126 104 0% irg
48 2,80 2,08 070 2,49
a7 2486 2288 247 2.35
Mosns &té'f qu 1;“ P a7

Addition of 20 mz. Chloretone to the dlet

49 b | Beld 8430 B.18 7,98
49 2 22.0 B2,6 38,6 28,1
&) 4 BG4  BB.G 38,1 28,7
53 8 20,7 85,0 DR.,3 20,8
565 8 040 9.0 23.0 85,8

#Darigoldé® evaporated milk
fGhloretone
sxDaternined just before experiment

Teble IV yepregents the influense of Chleretone on
the alloxan dlebetic rata of zroup II, They will be
considered statistically with the alloxan dlabetic rats

The dally exeration of ascorbic acid by the normal

rats of sroup 11X while on evaporated milk only iz shown
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in Tebls V, These results sre cousidexed with those of

ell the normal rete on evsporsted milk only (from Teules

1T, ¥V, IX)s The mean aseorbic acid exeretion by rats on
ovaporated milk only wae 0.71 mp. por 24 hours with a stande
ard deviation of X 04,30,

TABLE IV
THE IRFLUERCE OF CHLORETONE ON ASCGORBIC ACID EXCRETIOR
B8Y ALLOXAR DIARBETIC RATE

Values represent mg. por 24 hours

Fat Number
136 3 210
Deys et Fasting blood glucose &%
an plus

Diets Ohlov.f 165 370 250
46 1,29 8416 BaBB
& 1,82 Ba2L 470
Hoans 1.46 4.88 4,038

Afidition of 20 mge Chlorstons teo the dlet

46 . 3 G470 Eo6Y 5400
45 2 22,8 2.4 1648
651 & 31.8 50,9 10,8
83 6 B34 84,7 1448
68 B 26.0 568 18.8

#larlcold ® evaporeted milk
#Ghlorstone '
#uDotermined just before this experiment



PABLE ¥
EXCEETION OF ASCORBIC ACID HY NORMAL
RATS ON AN FVAPOBATED MILK DI
Values represent mg. per £4 hours

Ret Number
¢1 oe c8 ce 010
ey | Fasting Bloo€ Olucose {mg.%)us
Z?etu 63 T3 8" 100 35 §
6 04828 1,88 0,68 1,78 1,56
7 0,48 1,18 0,48 1,66 1,62
8 287 G280 2288 2 1a30  1.48
Veant 0.87 1410 0,89 1.4 1,68

Group meant 1400 mge. por 24 hours
Standard devistions + 0,848
#Darlipgold @ sveporated
#tlotornined 16 days after Chlorvelons wms dAlgoontlinued,
Anlmale still onh evaporated milk dletb.

The exoretion of ascorble aeeld by the nommal rats of
group Il in responss o Chleoretone ls shown in Table VI,
The results will be consicered with group IV,

The megorble acld exeretion of the slloxen disbatie
rate of group IiI is shown in Teble VII, The totel meoan
{from Tavles I,IV, and VII) exoretion while on evapurated
il only wes 3.4 mp. pa? 24 hours per rat and the standard

devietion wastl.ld.
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TABLE VI
LYCRETION OF ASQOORBIC ACID 3Y NORNAL DATS
WITH CHLORETGNE ADDED 70 DIRT

Velues represent mo, per £4 hours

Rabt Fumber

01 oR c8 09 €10
Feating Blood Gluoose (mgyf)us

83 78 8% 100 81

Days Mean Lasel excrotiond

‘gget* 037 1,10 .89 1.74 1.62
1 .54 7430 10.8 13,3 1043

2 1789  BGO 1948 510 17 .8

" Sl.1  DB.8 26,7 48,6 . 27,5

G 2349 2440 SR8 4€.0 328

Fihen fed avaporated milk'anly {From T.ble V)

#erigsld® svaporated milk plus 89 mg. Chloretons

Group mean of highest level: 31,1 mg, per 24 hours

Standard devialtiony ¥ 6,80

#hatormined 10 deys aftor Chloretone was ﬁiseanti ned,
Animals #8811l on evaporated mllk diet,

Teble VILII shows the axeretion of ascortis scid by
alloxan dlabetie rats when stimmlated by Chlaretons, The
total mean maximum response to Chlorstons (Irom Tables I,

IV, and VII} was 20,5 mgs por 24 hours per ret, The standard

deviantion waeif.3.



TABLE VII
IXCBETIOR OF ABQORSIC ACID BY ALLOXAN LIABETICQ
RATS ON AN EVAPORATED MILE DIRT

Values represent mg. per 84 hours

10t Bumbey
08 o4 ] e C% €10 11
Uays : Fasting Blood Olueose (mg,®)us
g?et# 174 188 av7e 473 418 183 e
& 298 4480 4483 B89 5,00 2,08 3.66
7 538 4.8 4480 1.88 5,056 2,88 3.12
8 2483 5.00 4490 1a38 SaA7 5,08 4.32

Moans 408 4,88 4,40 1,77 5.7 8,01 5.88
Group masn: 3,60 wge per 24 hours

Standard deviation ® 1,21

#Darizold® rvapomted milk

#eletornined Just beforso erperiment

The influonce of Chloretens on the sscorbie acid
srerotion of the slx normel rats of group IV 1s shown in
Table ¥y These results are conaidored with the results
from T:ble Vi, The mean maxtmum level of ageorble sold
gxerstion by normal vats was 22,8wmg. por 24 hours per
rat, The standard deviation was * 10,28

Table X represents the statiastical comparison of the
norinel , alloxen diabetle, and the alloxen treated but notwm

dlabetlic rats while on esvaporated milk only end evaporated



milk plug 20 mg, Okloretons dally. Por the sake of

convenlenge the alloman treated bhut nonedimbetie group

will bo doslgnated ss the allozen resistant gyoup,

TABLY VIIT

EXCRETION OF ADOORBIC ACID BY ALIOXAN DIABETIC RATS

WITH CUIORETONE ADDED TO DIRT

Valuos represent mge per 24 hours

Rat Humber
£3 04 0B g8 o 010 ¢11
Festing Blood (Hlucosa (mg.s)us

174 158 g 478 412 143 278

Dinys Hean Besal Exeretionf
Tlote 2,02 4,68 ¢.49 1,77 6,47 2,01 3,62
i 08 1068 17,6 1048 18,9 54,80 11,9
2 21led 18,8 84,0 20,8 J8.,2 18,8 178
4 19,8 24,0 30,8 83,0 7.5 18,8 84,1
6 83,1 2844 86,9 R4,V 307 18,0 21,5

#When fed sveporated milk only {from Table VII)

ﬁ&urigm&dﬁb Evsporated milk plus 20 mg. Chloretone

proup mean of highest level: 27,0 mg. per P4 hours

Standaprd deviation + 4,7

#wletermined jJust before stert of experiment



TABLE IX
THE IRFLUENQE OF CHLORUTORE 0N ASBCORBIC ACLD EXORETION
Y NORMAL RATE ROT DIVEN ALLOXAR

Velues popreosent mg. por 24 hours

Rat Humbey
1 D8 D3 L B L6
Tays Days Pasting Blood Olucoass {mg,d)ss
on al'tey
Dietd Chlor.# | B9 69 74 90 96 104
& 0448 0.88 0,71 0,69 0,65 0,47
 MeaBt 0,45 0,30 0,64 0,60 0,68 0,48
Addition of 20 mp. Qﬁlnraﬁana to dlat
a 1 0,80 2488 1,88 5.60 4,00
) 2 2230 240 G 10 6,78 9,806 2 0.88
i1 4 388 VW85 1340 9430 Yd4.4 1LY
15 e 1044 18,7 11,8 14,0 17,6 205

Gaoup vean before Chlaratonat 0,80 mg, per 84 hours
Standard deviatlion: © 0,11

éroup mean of highest level af'ter Chloretoner 14,7 mg,
pey hours

Standard deviation: * 3,061
sloripsld® Zvaporated milk
#Culoratone

wTebternined fust afbter Thloretons adminlstration



TABLE X
STATISTICAL COEPARISOR OF THE EXCREYIGN OF ASCORBIC ACID BY SORMAL, ALLOXAN LIABEYIC, AND
ALLOXAE RESISTANT ANIMALS ON AN EVAPORATED MILE DIET AND EVAPORATED HILK PLOS CHLORETOCHE
Evaporeted Nilk Only .

Nean Standard Diff. of Means® Std. srror of .0 pé
wmize/24 hours Deviation e
Alloxsn I'isbetic Sad mTe 11,314
vs . 2469 0,208 9.4¢ <o.008
Normal rets 0.71 S 0,38
Alloxan Fesistant 2,08 2 0,56
va | 1.22 0.198 6.18 (0.9086
Hormal rets G L 0.83
Alloxen Fenlastant 2.03 * 0,86
vs 137 3518 2,66 (8.5
2lloxan dlsbetls 5440 11,14
Eveporated Milk plus Chloretone
Alioxzan isbetie 86.5 g
v 4.3 388 1.57 Yio
Tormal yats P0.2 L 10.85
Alloxen lesistant 2045 T 8,086
vB 4.5 4,49 0,08 10
Horaal rats . 2e.2 £ 10,96
1 Differesnce bDelwoen moans of the two groupa 2 Standayd error of ﬁmmmmw— FAE I
. 2~ 1 1

38 = ﬁwwwauwaam of masng

.!

& level of simnifieance



DIsQUEnIoN

The purpone of following the assorbic sold exerotory
vesponse to wllowen imjeetion was to ascertain the offest
of the Arug 1tself on the exorstions The rise in exeretion
followed by & rebturn to normsl indiceates that the toxle
ection of the drug, other than dlabetogenie sction, is
not long lestings The rise in exeretion sould be explained

(1*), vaisﬂ"aa followed the sscorble

by an slarm resction
aold responge in the adrenal cortex following alloxsn
injection, He attriduted a fell in adrensl cortlcel

pecorblie scld bo the alarm resoction.

It 18 apparoent from the t, values shown in Table X
thiat The sxoretion of ascorbls solid by diasbetlie snd normal
rate while on evaporated milk; is different, The disbetle
rat sxdretes far gredter quantitiss of asgorble acid than
the mormel while on evaporated milk onlys Among the
pesalible explanations for this observation are the followe
ing: (1) Alloxan hes & toxie sotion on the kidney esuaing
increased exoretion, {B) There is sompetition in tubuler
resbacrption meshaniams between glutose snd ageorbic mold
with preference for reabgorption of slusose, thus csusing
incresssd sssorbie aeld exoretion and in turn, incromsed
basel synthesla. Competition bDedween gluccss and sscorble
aéid roabsorption has been Jdemonstrated in the dog by

Salkurtglal. (3) Inersasod blood sugay LY mass sotion



2w

offeot stimuletes incressed synthesis, There is some
evidence to ahow that sdded glncome feeding doesn't inoreese
synthesis of asvorble acid., Perhsps the sustained high
lovel of blood guger in the diabetle, however, does inorease
the rate of aynthosla,

The alloxan trested but nonedisbetic animnls excreted
atatistically greater gquantlties of ascorble snid then the
normal while ou evaporated milk onlys This allomon resiastent
group may also be dirfferent than the smlloxen disbetic rats
in regerd to their basal exerstion, The sonfidence coofficlent
{ Pe value} is slightly Jess shan 2,58, Thls grester
n#exatﬁaa by the slloxan reslistant rats mey indicate that
alloxan has a8 toxic action on the Widney or that the rats
pre mildly metalollienlly dlabetie whieh yongibly modifien
thi ascordle gpeld sxeretion, Perhaps bhoth factors usy be
operatings (% 1ls obvious thet this work only poses the
queation as to the mechsnleums involved and thet wore

investigation 1s noacessary,

As shown in Teble X there 18 no statisticsl differsnce
in asoorble acid excretion between the normel}, dlebetic,
end alloxan treated but nonedlsbetlic snimels in response
o Chloretone, This supports the thesies that the hexoklunsee
remction 1s not nesessary for sssorbic acid syntheals,
end in turn, that the glucocse molecule is not Cragmentated
in the snaersble glyeolytic pathway before the aynthoasis



of sacordic seids This lg in agrooment with the findings

of Norowits and ssacolates''’,
BUMMARY

i1, 7The symthesis of asoorble acid ap stimulated by
Ghloretons 1 not impaired in the alloxan disbetle rat,
indicating that the hexokinesse renction is not necessary
for thls synthesis,

2y Ascorbie seld exoretlon Ly the slloxen dlebatic
rot and the alloxan treated Lut nonedisbetic rat is grostey
than for the normal vat while on evaporsted milk only.

Txplanations for this ere dlsoussed,
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