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Blood is one of the eirveulating fluids of the body. It
has many Mﬂ%iﬁl&&g In connection with the investigstion herein
reported, two are of especisl importance, ¥For exsmple, blosd serves
a8 the maln vehisle for trsmsporting nutrient substances from the
alimentary canal o tbe tissues., Also, 1% removes the waste products
of metabolism from the tissues to the organs of exeretion. There-
fore, the blood pleture may reflect the metabolism of the individual
if osrtain physiological ;mitiam are gontrolled, |

Workers in the Nutrition Laboretory of the Foods and Nutrition
Jepartment at the Iowa State College have developed @ semi-synthetie

diet known as ?wk I which conteins dried sutoclaved pork muacle

as its msin source of protein.  They have fed this diet to albino
Tats in an sttempt to eluoidate the role of meat in mutrition. Many
pregnent animels fed this diet appear to be in perfect health unbil
the twenty-firss or twemty-second day of ges$ation. Then the rats
become suddenly 111, dying before they cen give birth to thely
litters, The symptoms exhibited by these sick enimals colncide
with those of human sclampsis. JAbout 33 per cemt of the rats fed
the retion containing pork die in this manner. The onset of the
disease is rapid. Rets apparently normsl at 10 p.u. were found desd
in the morming, and those in good condition at 8 a.n. were sometimes

dead at noon.
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Do the pregnant rats fed Pork I diet utilize cerbohydrate as
efficiently as the Tats receiving Stesnbock V diet? Armstrong
{1939) end other investigetors have shown that fatty é&g@m@atiﬁn
and infiltration were marked in the livers of rats fed the Pork I
diet, and these changes were accentuated by pregnaney, It is néna
ceiveble that a fatiy liver mey interfere with elther aiy@aganeazs
ér slﬁwgmaiysia and thus influence the concentration mﬁ sugar
in the blood.

The experiment desoribed herein was, therefore, initiated in
an effort to deternine the sugar content of the blood in pregnant
rata fed & supposedly adequate diet contalning dried autoclaved
pork musele as the main saw of the protein. This diet was called
»pork I". In order to achieve this purpose, the blood sugar con=
eantm’éim in rats receiving the Pork I ration was compared with that
in rats fed "Steenbock V", the ration routinely fed the stock colony.
Two series of the experiments were plenned for the present inveati-
gation.

’ﬁa object in setting up the first experimental »aarias was %0
deternine whoether or not the concentratlon of sugar in the biood
at the termination of pregnency differed in experimentsl i'ats fad
Pork I diet from that in control rats fed Steenbock V diet. How-
ever, since pregnancy itself affects the blood sugar levels, it was
necessary to obiain comparable deta on pregnant and virgin animals
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rocelving the seme rations. Therefore, In the first series of
the experiment, both virgin and gravid femeles fed the two experi~
mental diets were studied. ' ‘

The two pregnant groups consisted of 11 pairs of sister nate
animals. One of emch pely of sister mates was fed the control
stock retion, Steenbock V, and the other was given, instead of the
Steenbock V ration, the Pork I axgariﬁéﬁtaz diet. *%ha rats were
placed in these diet groups when sexual meturity was attained.

Both the control and experimental anim},s were mated with the
brother mates fed the stock Tation. | |

In the seleation of the Wﬁﬁ 1ife period for the study of
the concentration of suger in blood, W factors were 'mwiaam.
Frevious investigations in the nutrition lsboratory et Iowa State
College showed that the length of the gestatlon pericd of the rats
fed the Pork I ration ranged from 22 to 24 days (Kimg, 1936; |
Wiloox, 1937), In order to cbtain date concerning the condition of
the enimels just gzinr to the birth of the }.izter,}’tko pregnant
famales were killed an the 21.5 day of the second gestation. It
was believed that the effect of the dlet upon the physiologicsl
functions #igw» be mors proncunced at this time than at th& end of
firat pregnsncy. The plan also gave an opportunity %o observe the
progress of the first pregnancy end the condition of the young at
birth, ste. |

In order to mmm the various influences which might af!‘sgt
the suger level of the h’m@ﬁ sll the pregnant animals were observed
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In order %o determine the basal levaels of the blood sugaxr
when the rats were 21.5 deys pregmnant in the second gestation,
 eight animale Ted the Pork I experimental diet were starved for

13 hours, and killed at the end of this time, The blood and in-
testinal tract were analyzed for sugar and redusing substances,
respectively. Nine pregnant rats receiving the Steembook V ration,
sorved &s the control group. Anmslytieal procedures for these rats
were standerdized in the same manner as for the experimental animals.

Two groups were fed glucose, The experimental group fed the
Pork I diet contained 10 rats; the other group resred om the
Steenbook V diet and serving as the controls eontained 10 rats also.
All the enimals were stendaprdized by festing for 13 bhours, then
2.5 oe, of & 5O per cent glucose solution were fed at the end of
starvation by means of & stomach %ube. The rat wes killed four
hours after the forced feeding and the blooed and intestinsl tract
were then anslyzed for glucose and reducing substances, respec-
tively.

‘ The differsnce between the amount of glucose fed and the
apount recoversd from the intestinal tract represents the amount of
substence absorbed. Theas analyses pePmitted ewvaluatlon of the
concentration of suger in ths blood of rets in terms of the actual
quantity of suger entering the blood stresm. |

The general plan of the experiment is summarized in tabls 1.
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is a modification of & mixed whole grain diet originelly descrided
by Btesnbook in 1923,

Stesnbock ¥V ration consisted of two parts; a bassl portion
and a supplementary wm,ﬁwa? The composition of the basel portien

iz shown delow:

- Yeollow oornmesl.....s«66.0 gn.
Crude cag0ife.sssevess 540 "
Lineeed meal..evevesselBull 7
Ground alfalfB.vecsnes 2.0 ¥

Sodium ohloriddcsscess Q8 ®

Caleium carbonet@eeees 0.5 *

 YeaBbecssssnenrrnsesen 15 7

Irradisted yeast.eweae 0,8 "

Hhoat gorMecsssnnsssnsllal ™
100.0 gm.

The supplementary portion consisted of milk fortified with
trace elemeuts and cod livar oil, ground lean beef, and fresh
lettuce. The preparation aw. each mﬁwwu.ggw may be @au,aﬁwga as
follows:

1. The milk supplement vas mads from a dried whole milk
- powder, known es Klim, It was purchased from the Borden Company,
Wew York, in sufficient quentities to last one year. Each lot pur-
chased came from one lday's g, at the faotory. The Klim was ,
1iquerisd daily by mixing 130 gn. of the dried powder with one
quart of distilled water in a Hobart mixer for five awﬂﬂga at
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third speed. The milk was then fortified with one teaspoon of
cod-liver oil* amd 2 ce. of & mizsd salt solution of %méa elenents.
The salts were mixed in the following proportious emd dissolved in
100 ve. of distilled waber:

Potussium 10did8.nisensevesns 0,080 gm,

zanone SUllaleseresnsesnioDBL6 ¥

Potessium alumipum sulphate...0.008 ¢
Anhydrous copper sulphats.....0.878 ¢
The liquefied end fortified Klim was fed daily in the following
manner;
a. Eagh famaie with a xiwér recelved BO co. daily;
ba Emm pregnent Temale receivad 25 eo. daily; |
¢. Each masle end sech resting femsle received 12.5 ce. daily.

2. The meat supplement was raw beaf round which hed been freshly
ground end purchased from a ‘laeal market. The meat was measured
with a calibrated beaspoon sontaining five grems. Thres portions
ﬁm given %o sach rat per wesk.

3, The letituocs wap obtained chiefly from the Memorial Union
Cafetoria and the Imstitutlonsl Tes Room. It consisted mainly of
the outer green leaves of head letiuce. After it hed been thoroughly
waghed with running oold tap water, 10 gm. of ths fresh crisp leaves
ware fed to saoh rat three times a wesk, alternating with the meat

supplement.

*Refined Norwegian vitamin tested cod~liver oil, U.8.P., imported
by the Pearson-Ferguson Coupany, Keansas City, Missouri.



Poric I Ration

The Pork I diet had the following composition:

Canned pork suscle (dried o one<half its ;
original welght)esnewsssiisnsassiiovioncy 25 gne

mﬁ*ﬂm;*&tbﬁg&tv&dnﬁ:ﬁﬁiﬁmw‘sid«ﬁiw‘riwtsi»-iiig 53 “
Ager ﬁg&rsop;niithqibdot%@i»&i#i:@u#iidé#* 2"
s@aﬁaﬁ'ﬂhiﬂfiﬁ'ga'uuuﬁtii§tdéi#*niéat%dadt i
fald ﬂixxu”ﬁgit»&iiita%#iddiwiitééimﬁfvgd» 4"
Butter fat ciecsvsscsssssnssssnssnssnsoses B 7

God-livey aixaitﬁ!*lo@d#i!t“i&@"#iﬁliﬁﬂé ‘3 o

100 gn.

The diet was semi-synthetic on aceount of the pork musele and
yoast used, In order to mw&aink the quality of the protein as
untforn as pasaib&.«, large ciuaaﬁities of fresh pork hams were
purchased, i.9., 300-1000 pounds at one time. The hems were bomed
. and trimmed of all excess fat before grinding through a medium
plates. One pound of the ground meat was weighed and packed into a

1. Purchased in local merket in 280 1lb. lots. i

2. Yeast foam tablet powder purchased from Horthwestern Yeast Co.,
Chieago, Ill. ‘

3. Bacto-igar purchased from the Difco Laboratories, Ine., Detroit,
¥ich. ‘

4. Purchased in loocal market. _ :

5‘ {}awm’ ?w EQ’ &a g‘&'}-; Ln 3%’- r * ﬁiﬁly m»; §z’ 233‘3%,
1919, :

6. Refined Norweglan vitamin tested cod-liver oil, U.S.P., purchased
from the Pearson~Farguson Co., Kansas City, Xo.



Ko, 2 tin can. After carefully mxagf the cans were processed in
the pressurs cooker for 63 minutes ad 15 pounds pressure. The cans
wers then cooled immedliately in cold running water and examined
carefully for leeks, They were stored at room temperature until
neaded. |

When the cans were opemed for use, sll the fat on the top of
the meat was removed and ﬁimmy Then 1000 gm. of meat were
spread on an alaminum trsy sovered with cheess-sloth, and dried to
one-half its original weight in a warm current of air in em oven kept
at a tempersture of 85 to 95 degrees Centigrade., ipproximetely one
o two hours were required for drying.

The butter fat used in this basal ration was prepared from
butter purchesed at the Iowa State Collage Deiry. Four pounds of
butter were melied in ﬁ double boiler for two hours without stirring.

At intervels, the scum of vosgulated protein and salt was removed

from the surface. The water and other minerals collected at the
bottom of the conteiner. The ﬁms layer of ithe pure butter fat
wes decanted and filtered through a cotton plug in a hot-water
Jacketed funnel. The butter fat wee then cooled and stored in the
refrigerator.

The basal retion was mixed fresh twice each week in & Hobert
mixer for 20 minutes &t first speed, and them packed in tall %in
cans snd stored im the refrigerator.

The adequacy of this basal ration was discussed in detail by
Dyer in 1935. Ammstrong, in 193¢, believed that theorstieally, it
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was adequate in all known distary essentiels.

CARE OF ANIMALS

Bach female rat was boused in an individual round wire mesh
¢age upon attasinment of sexual maturity. The cages were set in
shellow enameled pans which were lined with paper towels. In oxder
to prevent the animals from eating the excreta, cages with raised
wire mesh floors were used so as $o allow a dropping of the feces
and urine to the paper towels which were changed daily.

The food was given ad libitum in & one-half pint glass jar which
was wired to the side of the cage. Distilled water was offered from
a fountain attached to the outside of the cags. The food dishes wers
changed three times each week; the water fountains, twige; and the
cages and enameled pans, once. All the equipment was carefully mshéd
and sterilized bafore being used egain.

The quentity of Pork I ration offersd daily was 2 to 5 gm, more
;km the ret was expected %o eat. A double poriion of food wes
given to the rats on Seturdey in order to veduce the work on Sunday.
The amount of food consumed was recorded deily and the uneaten food
was discarded each day. By ihis regulation, the development of
rancidity and excessive wasie were prevented. HNo food records were
kept for the animals fed the Steenbock V ration.

There were thres sets of records for each rat; one was the

daily food copsumption and weight record. In keeping the weight
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record, the pregnant rat was weighed daily from the twelfth day of
gestation until one week aaw@ﬁ the birth of the litter, In the second
rvecord, day by dsy weights were kept in comnection with the micro-
stopie examination of the vaginel smears. In the third record, the
weights of the rats wers recorded from the twenty~first day of gesta-
tion to parturition at four-hour intervals. Also, after the litter
arrived, the individual weighte of all the young wers recorded om the
sape record sheet in order 4o be able to study the %wﬁawﬁma»gw of
the maternal body weight in relation to the body weight of feti. In
any aumm if some young appeared to be dead, the weights were

recorded and then the lungs were removed and tested. If the lungs
fioatbed ag placed in water, it was believed that the fetus hed
been gaﬁ alive and wﬁw drewn air into its §u i ﬁu Jungs sank
to the bottom of the water, the fetus was believed %0 have baen bora
dead,

In order to standardize the nursing records of the lactating
females, ﬁm number of the young in easch litter was redused to six
on the fourth day efter birth. If possidle, three femsles and
three males whose weight most pearly approached the average waighi
of the litter were retalned. wﬁ.ﬁw«, nusber of young born was less
than six, the female rat was given the chante %o rear the entirs
iister. All the young wers weighed daily as a group and also
woighed separately as Temales and meles on the w@n«wﬁ seventh,
fourteenth, seventeenth, nineteenth, twenty-first, and twenty-
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A substage elsatric light equipped with a blue ground glasse finsr:
was put under the aaaﬁms? for illumination. | |

A seperate glass rod was used for each emimal. All the glass
rods were sosked in & strong sosp solution after using, then washed
with e brush and rinsed with distilled water before placing in &
pyrex test tube, which contained a smell emcunt of distilled water.

In order to prevent s possible spread of vaginal infection, the
test tubes were then plugged w&t&. cotton snd sterilized at 15 pounds
pressure m 20 minutes. herare they were used again,

Vaginal smear studies wers initiated when the females reached
the age of 56 daye. 4All the animals were allowed to pass through
one complete cestrous cyele before they were mated. Brother males
fed the stock reation were used for mating. The presencse of spern
in the smear ov of a plug in the vagina or on the paper towel under
the cage wers taken as eigns of the positive mating. If the mating
failed, the mnle was left in the cage until sta;gs % sppeared; then
&amarm% m@ﬁkamtafwmey, the smsars were
chooked aamm;}.y for the m« of red blood cells from twelve
to fourtesn &ayﬁ. Their ocourrence indicates implantation of the
embryn. Sometimes this phemomena was observed with the neked eye,
free blood sppearing in the vaginal opening or on the red. No
vaginal smears wers studied in the virgin females.



CALCULATION OF TIME FOR AUTOPSY

The female animale of the present study were observed from the be-
glnning of sexual maturity until the 21,5 day of the second pregnaney.
At this time the rat was killed by m blow on the head of the animel
and autopsy was carried out immedistely.

In oxder to check the time for killing the animsl sc as to make
it oome as near the 21.5 dsy as possible, certaln estimstions were
mede. ¥or instance, if 2 male was put into the female's cage on the
first dey at 8 a.m, and sperm and the vaginal plug were found the
next morming at the seme time, the animel had mated within the 24 hour
interval, But records show thet most of the rats mate in the late
afternoon or in the evening. ¥For the convenience of caleuletion, we
therefore sssumed thet rabts mated on the average st 11l p.m. From this
estimetion, 11 e.m. on the twenty-first day of gestation of the preg-
naenoy would be the right time for exesution.

The animsls were standardlized under controlled conditions, by
starving for 13 hours, A definite amount of food was fed at the end
- of this time and the rat #&w killed four hours after. For example,
food was removed from the cage at 8 pe2te on the twentieth day of ges-
tation, and the specified emount of food fed the next morning at
% a.m, The snimsl was ready to be killed by 1l a.n. on the seme day.
By this well-defined arrangement, the chemical amslyses for the con~
centration of glucose in the blood and in the intestinal tract may be

completed in the course of a day’s work, and thus eny changes that
might oceur in the samples is avoided.
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sccumulete in liver cells snd there promote glycogenolysis result-
ing in an increass in the concentration of sugar in the blood.

Hethod Yaed

To minimize the m}m&m& of the factors presented abc#a-;
conditions for killing the rals were standardized ip so far as
was possible. The room tm;zamm ranged from 76 to 86 degrees
Yahrenheit. The animals were ussd to handliing by the techuniciens.
e fear, anger, or other npervous disturbances were oheerved even
whan the rat was grasped for killing. As previcusly deseribed, the
rat was killed by a sharp blow on the back of the heed. The rat was
reduced to a state of unoonselousness and no enesthetics were
nesded for the operation. uccasienally, if the blow fell amterior
t0 the cceipital region, nssal hemorrhage oecurred. This probably
not only gave maav to a higher ‘hlwﬁ sugar level, but it was also
impossible to draw s sufficiently lavge smount of blood for analysis.
Ismediately after stunning, ome person held the from$ legs and
lightly lsy the rat down on the operatipg table with the veniral
side up. No pressure was exerted on the throast or chest thereby
preventing an snoxemis that might disturb the blood sugar level.
Then, a second person seized the hind legs and the tail of the rat
and stretehed them down firmiy. The third operstor quiekly made
an incision along the ventral medien line beginning from a point
about onme inoh sbove the waginal orifise to snother just below the

diaphragm. The sbdominel eavity was enlarged by cute mede
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transversaly from the edges of the ineision. The viesidble blood
vessels were avolded so as to reduce the loss of blood, The im~
ternul organs were then pushed aside and the fat split by pressing
with the fingers. This procedure exposed the sorta. The fascia of
the sorta was removed with a fine forceps. The vessel was then
ready for the drewing of the blocd. A No. 18 hypodermie needls,
sharpened to & fine edge with & short bevel (about 45 degrees) and
attached to a minersl oll soated § ©0, syringe, was used for draw~
ing the blood. The operator placed the fingers of the left hand
on both sides of the eorta in order o hold the rat firmly. The
 needle was then rapidly imserted horizontslly into the aorta. If
the nesdle ﬁm properly 3@1&%&; the force of the blood pressure was
sufficient to Till the syringe without suedion. Occasionally the
vesgsel contracted so violently a::t‘tsr it had been entered that the
blood flow was entirely shut off. After s moment, however, the
vesgel sgain dilated permitting a free flow of dlood. The volume of
blood obtained from a pregnant rat was ususlly around 3 ce.

Prevention of Coagulation of Blood

¥hen the needle was withdrewn, the whole blood was introduced
into an oxslated test tubs and was gently sheken., The tube was
then stoppered with s cork and placed into & beaker containing
sold water and kept cool in the refrigerator. In order to reduce
serious alterations in the constitution of the blood end to prevent

hemolysis, only emough selt was used to insure prevention of



coagulation. & modified technique desoribed by Peters and Van
Siyke (1931) wes used in this investigation. The suthore stats
that 3 mma of potassium oxalate will prevent the tcagulation of
1 cc, of blood. Therefors, 3 ce. of bleod will nesd 9 mg. of
oxslete. 4 4.5 per ceut solution of refined, powdered potassium
oxalate was made, and 0.2 ceo. of this solution was measured into
a 12,5 mm. by 1.8 mm. test tube. By rotating the tube, the oxalats
was spresd in a film on its walls. ¥he tube was then dried in a
stream of aiy, This procedure insured uniform rapid mixing of
wﬁw»g%wﬁ and blood, mg,mﬁw@n wwm formation of small awwuum,,
and reduced the danger w». wga@uum which may ocour when blood
stends in contaet with slowly dissolving lerger crystsls of oxa-

Jata,.

 Reasons for Removing Tract

The fate of food in the animal body may be divided into four
steps: first, digestion and absorption from the intestinal tract;
second, transport to the tissues via the wwueﬁ third, assimilew
tion and deposition in the tissues; and fourth, ﬂvwﬁ»gawnﬂ in the
urine and feces. The first and second steps ere comparstively
. sapy to follow quantitatively and form the tontent of this lavesti~
gation. In one series, absorption wes determined by faeding n

known amount of glucose %o the rats by stomach tube. After a given
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Meny of the procedures thus far proposed have taken advantage of
the activity of glucese in reducing sslts of certain of the heavy
metals in hot slkeline solution. This property is not specific for
glucose, It is shared by § other substanses that are mﬁﬁm. in |
appreciable concentration in normal blood (Psters and Van Slyke,
1932}, for exemple, creatinine, urie aeid, glutathione, and
ergothionine, Somogyi {1927) believes that glutathione and ergo-
thionine represent most of the non-glucose reducing material in the
bleods In genersl, it appears that wag method which gives a high
degree of accuraocy and indicates most nearly the true glucose »gwgw
of blood is the one by which glucose can be recoversd ﬁmﬁwm»ﬂwﬁﬁww
not only in pure solution, but also when it is added to blood and
which, at the mmﬁ_e time, will mw@a the lowest value when applied
to blood.

In order %o study = phase of carbohydrete metabolism in the
prasent experiment as indicated by the @gm@mawwﬁam of sugsr § the
blood, the simple, repid, and imempensive procedure, deviged by
Somogyl (1830), was chogen. In this operation, the gwﬁmﬁ. row
dueing substences in the blood ars first precipitated, so thet the
protein-free filtrates give time sugar values with alksline eopper
solution, Letonoff (1934) confirmed Semogcvi's belief that his pro~
cedure yields true values for reducing sugar snd .Wuﬁiﬁ&a glynolysis.

The alkalinity of the lodometric cupper resgents influenses the
oxidation of sugar (Sheffer, end Semogyl, 1953, and Somogyl, 1957),
.., high alkalinity leads to diminished reduction equivelents, and



w &l -

imrstly; the lower the slkelinity, the slower the sugar oxidation,
althwgh the finel amount of cooper reduced is higher, Therefore,
Somogyits low alkalinity reegent (1937) for the determinetion of suger
was selected. With it, very small quantities of sugar, sven as little
es 0,01 mg., of gmwa?, ean be determined asourstely by the copper-
fodometrie technique, with it, a linear proportionality between the
smounts of sugar and the copper reduced can bLe established.

Reagents and Their Preparation

The solutions described below have bheen used for anslysing the
pure glucese solutions and the gluccse present in the blood and
intestinal tract,

Copper Resgent

The composition of the low alkalinity copper resgent modified
by Somogyl in 1937 may be described as follows:
Sodium carbonete (Enhydrous)sesssssnscesssses 25,0 gme
Rochelle 881% sesssssescsosssscsnssunssncenss 250 g,
Cupric sulphate {orystal) ssesesssssvsvasnses 4.0 gm,
Sodium bloarbonale sesssrssscorseensenssvesss 20,0 gm,
sﬁim sulphate (enhydrous, anelyticsl grede)200.0 g
Potessimn 1081de sesaserasssenssrssvecnenacse 1o5 gle
Potassium lodate {normel solution) eseseseess 6.0 00,
The csrbonste snd Rochelle salt are dissolved in about 800 ce, of
distilled water in s 2000 ce. besker; then 40 ec. of a 10 per cent
cuprie sulphate solution are introduced by pipette through e lang
stem fummel extending well below the surfese of the liquid, the



solution being stirred, This is followed by the addition of the
biearbonate, sulfate, and lodide and all are dissolved by stirring.
The solution iz hested to boiling, kept boliling for exmotly 30
seconds, cooled, and transferred quantitastively to & ong~liter
volumetric flask, After the sddition of normal potessium iodate,
the solution is diluted to one liter end mixed well, The solution
is allowed to settle one to two duys. The impurities are completely
removed by filtering through a dry filter paper into the five-liter
brown stock bottle, mixed, end stoppered. If the solution is
protected from strong light, 1% will remain unchanged for = yesr or
two,

Sodium Thiosulphste

An spproximately 0.1¥ thiosulphste stosk selution was made and
standardized by ti'kratim of the standard KIOz solution. To prepare
0,005 ¥ thiosulphate, the smount required to give 500 oo, of exactly
0.005% solution, is caloulated from the normality fastor of the 0.1N
solution., Then 10 o¢. of the 0.01 KI0g selution should titrate
exaetly 20 co. of the 0,005¥ thicsulphste; 5 ce, of the copper
reagent should titraste the seme sz the volume of the normsl iodate
sdded per liter, The details of preperstiom, stendardizstion and the
explanation of resction of thiosulphate, potassiuvm iodete and all the
other reagents are desoribed in the sppendix, |
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Procedure for Determining Gluoss

The retio of copper reduced to glucose axiéimé depends not only -
upon the composition of the resgent but wpon all conditions meinteained
during the heating periocd. It is ﬁ&aﬂsa&:ﬁ to standardize these.
conditions snd to stendardize the reagent with known amounts of the
glucoge under the exact conditions used in snalysis« If changes are
introdused (Shaffer and Somogyi, 1933), the resgents must be re-
stenderdized under the new conditions.

Since the investigation has been in progress for three years,
the. reagents were nade twice. The standerdization of each set was
performed with & series of chemieslly pure glucosze solutioms
{standard dextrose samples obtained from the Bureeun of Standards),
freshly made and conteining a known smount of glucose, FEach geries
of glucose solutions was diluted propertionally ko different scon~
gentrations for determinetions. The procedure used in the
investigation is the following:

Five co. of the glucose selution wes measured sccurstely into s
pyrex test~tube (28 x ma, ) by meens of U.8.B.5, pipette, The
pipette was allowed to drain for 30 seconds snd the last drop of the
solution was removed by touching the tip of the pipette to mkﬂ&
of the flask. Then 5 co. of the copper reagent was added asourately
in a manner that rinsed the glucoze solution from the walls of the
test=tube, Triplicete or duplicate determdnetions of sach dilution
were made; in eddition, two blanks using distilled weter instead of
glucose solution, were always treated in the same way as the sample.
The solutions were mixed by gentle shaking, and were eovered with



glass bulbs in order 1o prevent convection surrents with resultent
oxidation by air during heating end cooling. The tubes were placed
in a metal basket and held in position by amma;‘ wires to reduce
the sgitation during boiling. The basket was then put in a
vigorously boiling water bath and belled for exactly 20 minutes, as
certifisd by en interval timsr,

At the end of 20 mimutes, the flume was turned. off immedistely,
and the basket and the tubes were removed to a pen of cold water
and coocled to 30° C. 4 thermometer was used to cheok the tempersture
and then thes wire basket was removed frem the water. The tubss were
then reedy for acidifying with 5 so. of ¥ HpS04. Eaoh tube was
gently sheken, in él"ﬁﬁ!’ to dissolve amy precipitate. The bulb and
walls of the test-tube were rinsed with a stresm of distilled water
before starting each titration. During the titration, e small flet
foot-like glass rod was used for the purpose of stirring. Hear the
end of the titration, when the solution sppesred straw eﬂle;'ad,

1 oo« of stareh solution (See eppendix.) was sdded as the indicetor,
and the titretion continued until the end point wes reached, 4
burette oslibrated by the Us 8. Buresu of Standerds was used in the
titration,

Caleulation snd the Establishment of Glucose-Thicsulphate
' ~ . Linear Regressicm

The titration value was subtracted from the hested blank
titration and the titration difference corrected by & factor if the
thiosulphate was not exactly 0,006H, For exsmple, since solution
I3 mede from selution I (Table 3) eontained 100 mg. of gluccse in



TABLE 3. VOLUME OF 0.008N THIOSULPHATE BQUIVALENT TO
DIFFERENT (QUANTITIES OF CLUCOSE AS DETERMINND DT 1939

Series
of the
golution

Solution
pumber

¥pgs of
glucose in
5 co. of

solusion

Glucoas
equivalent
in eo, of
0.008n

NegSgls

Avervare
glucose
ggquivalent
in ce. of

FagSaly

0,5000

G500

4,168
4.188
4,207

4,128
4,128

- 4.61

E

%ﬁ

0.2500

Qiﬁ"

042500

2.679
2,119
2159

2,078
2188
3*1?’3

1,370
24180
3*&?’6 ‘

2190

;B

041000
041000

0.1000

¢.810
04860
0.870

1,010
1,030
0,980
0,905
0.935
0,905

0,923
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TAALE 3 (cont.) VOLUME OF 0,005N THIOSULPHATE EQUIVALENT T0
FFERENT QPANTTPIES OF GLUCOSE 'AS DETERVTNED IN 1939

I ITE 0.0125 0.140 |
I 0.160 0,143
{cont.) 0150

111 A £.2088 2468
£.862 2,368
»‘«3.:;2? 2

II1r's 0,1130 0.941
1.001 0,994

I III 6 0.0865 0,530 |
0.550 0.520
0.480

IIr 0.0282 0.310 3
0,330 0.314
0,300

II1 E 0.0113 0,130 |
0.170 0.164
0.190

w 044500 3.499
: 3.299
3.099

8.599
3,589
w | B.469

3.511
v, 0.4500 3,670

8,551
3.521

v 0.4500 5.590
3.620
3.850




04000

34266

2.430

{eont,.)

0.2250

1.826

0.,0900

0740

00450

04890

_3 LORED

0.2535

00090

0,170

* The fifth solution employed is not listed separstely but with other
The date are so

ﬁalutmm of sxsetly the sume concentrabtion.

gamns aamantrat ion.

begause means were osloulated fron sclutions of the




iﬁﬁﬁ' sc, of solution, 5 se, of this solution should contain 0.5 mg.
of glucose, The %;i*hm%m’-mim of 1,66 oo, of thiosulphete was
subtracted from #Zm blenk titrstion of 5.83 ooe of thiosulphate.
The titretion &iff&rﬁm of 4417 oos of 0.0049988 thiosulphate was
then corrested to & normelity of exsotly 0,005M. Thus 4.168 ec.
of 0,005H thiosulphate was found equivelent to 0,6 mge of glucese
in the apalysis of the first sliquot. |

Five different standerd glucose solutions were mede in 1939,
end oslled solutions I, II, IIX, IV, and V. They contsined 100,
128, 113, 80, and 180 mg. of glucose per 1000 oo, of solutiom
respectively, Hmch stendard glucose selution was diluted to 1/2,
1/3, 1/5, 1/10, 1/20 or 1/50 of ite originel concentration, Three
lots of esach &ilutien were then measured for the standardization.
The sverages of the corrected titretion values of 0,006 thiosulphate
osbtaised with different emounts of glucose sre listed in Table 5.

These values were used as the bases for the compubat

regreseion, The short-eut method of computaetion in regression was
used in the cslenlsiicn (Svedecor, 1940)., The celmletion showed
- that the estimsted value {aymbol E) of 0,005 thiosulphate may be
expressed by the following regression equatione

B = 7.958X+0.077
where X is equivalent teo the mg. of glucose present, or

E=R = Qﬁﬁﬁ
Titration velues sorresponding to the smeunts of glucose were
oaloulated from the equstion presented sbove end a regression line
established ss showm in Pigure 1.



~CC. OF 0.005 N. SODIUM THIOSULPHATE

O SOLUTION 1 SERIES
A ® SOLUTION 1I SERIES
® SOLUTION IlI SERIES
® SOLUTION IV SERIES

O SOLUTION I SERIES
B<{ "™ SOLUTION II SERIES
@ SOLUTION 11l SERIES
® SOLUTION 1V SERIES

0.0 0.1 0.2 0.3 50.?: 0.6 0.7

. 0.5
MG. OF GLUCOSE IN C. OF SOLUTION

FIGURE 1. REGRESSION OF VOLUME OF 0.005 N SODIUM THIOSULPHATE SOLUTICON ON QUANTITY OF GLUCOSE
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It has been noted previously that the useful range of the
resgent extended down to 0.01 mg. of glucocse conteined in 5 oo, of
sﬂm%im& and reached 0.50 mg. as the upper limit. The present
investigetion oonfirmed these sssential facts as leid down by
Somogyl (1937)« ‘

The resgents made ir; the fsi?}. of 1940, were alsc standardigzed
with spproximetely the same dilutions of the standerd glusose
solutions. They are indicsted as I, i, 111, end I¥. The average
of the gorrected *&;rbraﬁim, velues of 9‘%53 thiosulphate end the
gorresponding ‘ammmta of glunose are shown in Table 4. The
regression equation esloulated from the date is shown belows

| E=8,318 x+ 0,126, er

- From the regression &q&aﬁim presented, it eppesrs that the
reduction equivelent of reagents mmde in 1940 is generelly higher
than that of resgents made in 18398, ﬁw chenge nay be due to &
chauge in the slkelinity, or perheps, the technique of the investi~-
getor improved. However, the two regression lines are parsllel and
the standerd deviations eof the estimated values as caleulated fram
the formula, Se = Vy-x (& + E5), are very small mnd fall in with
each gther. The regressicn line representing the correlation of
the glucose end the titration velue is shown in Figure 1,

Both regression equaetions wers used as standards for the
ealoulstion of the glucose present in the blood, the reducing sube
stances present in the intestines, snd the emount of glucose
fed to each eonimel determined in vitro emd in vive,



TAHLE 4.

52

VOLUKE OF 0,005 THIO

DIFPERRNT (UANTITTES OF CLUCOSS Aﬁ RIS

WLPHATE Ewmm TO

Series
of the
solution

Solution
number

¥ge of
glucnes in
B e, of
solution

a}mm
egquivalent
m sm. of

Average
giasoss
gouivalent
in ce, of
0,008

E’&gﬁgt}s

Fost

ps

4.426

0.2500

2.160

0.1000

0.9857

0.0500

04570

0,314

0.0100

0.212

iz

O.31285

2,693

s

0.12506

1,116

e

0.0625

04,634




TABLE 4 {cont.) VOLUME OF 0.005H THIO

U0 DIFFERENT QUANTITIES OF CLUCOSE AS DET

STLPHATE BQUIvaLEmTr
AINED TN 1940

———“—"

11

£..594
0.5

0.584

0,364

{g‘%ﬁ» }
i1 E 0.0125

0.B18
G.812
0.212

0.212

113 - 0,.5680

4,773
4,773
4,753

4,766

S III A 0,2625

2,408
BABY
24448

2448

I B 0.1180
i

1.178
1,031
2,081

‘mrc 0,565

D659

0,647

0.638

m D 00888

04427
D455
0.427

04430

IIT B 0.0113

G308

3,900

'] IV A 0,2850

1,958

s 0.0900 -

0.886
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' ‘pmwézz:m Just described showed certain adventages over the others
such ess simplieity of the Mnraﬁwzts; more rapid filtrstion, and
the dilﬁtim yiamaé & fii‘%rm of a conventration thet mede the
reduction aquim}uenta fa;{i in the mst amrata region of the
linear ragmwiaa um.

in aréar %o compare the wl&%iaﬁaiﬁ? ef the glunese vealne of
the blood and %ha amount of glucose absorbed, the intestinal
santent of the a;mmla mast be treated in the same menner as the
bloods Thersfore, in this enalysis, BO cc. of the well mixed,
cooled intestinel cantents (total 250 ce.) were measured into a
100 ao. volumetric flask to whioh 8 oe. of the solution I hed been
sdded. It wes mixed well, Then 1 ce, of the solution II was
added, the solution wes diluted %o merk, the flask shaken thoroughly
end the solution filtered through dry filter psper after a few
minutes, |

3he soguracy of the Nethods
Glucose Reocovery Test

As previously desoribed, the method which indicates most nearly
the true glucose content of the blood ie that one which will permit
the recovery of glucose guasntitetively not oanly in pure solubtion
but when it is added to blood {Peters mnd Vean Slyke, 1932)., 4t the
same time, it should give the lowest wvalues when ‘a@plied to bleod
alone, To ascertain whether smslyses of the blood filtrete pre-
pered by the modified method deseribed by Somogyi (1930 snd 1937)
represents the trus sugar, the reduction velues of bleod filtrete
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with and without the addition of known smounts of glucose were
studied. The recovery dsta are presented in Table 5.
TABLE B. HESULTS OF THE GLUCOSE-RECCVERY TEST

Trials | Co. of| Coe of| Coy of Average| Mg. of |lMg. of Imm-m@x
| bloed | dis = | gluceosd gluccse glucose| glucose | amount of
£ilw tilled| solu~ | aquive~| present|in glucose
trate | water | tion | lent in| in the |blood~ pregent
oo, of | B oo, |glucose
0,0058 | alfiquot| solutiox
Hag8.0g on basis
of
separate|
anelysis

1 2.00 500 ———— 070 0.078 |0.078 ————
emew 2,00 | 3.00 [5.72 0,456 (0,456 | 0,450

s 3,00 200 243 0.296 10,296 | 0.300
3400 e 2.00 3.67 0.451 0,440 Dadld

Somogyi (1927) has allowed e meximum deviation of 4 mg, per

oent in terms of glucese. In the present experiment, the average
srror was 0.12 mg. per cent, ocaleulated on the basiz of separate
analyses and 0«5 mge per oemt when esloulsted on the blood=glucose
solution, Therefore, the glucose recovery test has proved that
the modified Somogyits teehnicue is satisfactory for the glucose
anslyses in the present investigetion.

Cheoking the Accuraey of the ﬁaageﬁ&m and Pllter Paper

In the early summer of 1940, the glucose determinetions of the
blood of some rats were running ususuelly high, Howsver, the blank
titrations wers the s@e 68 usual. This indicated that the sopper
solution and the distilled water were not the fastors eausing the
elevation of the reduction value. Oertain footors entering inte




the processes of anti-coagulation, precipitatien, or filtration

must heve been involved. Therefore, sn aliquot of each reagent
The solutions

wers filtered through samples of old and new {ilter psper. fThe

used was mede up to volume eand tested for suger.

results are presented in Table &,
paper was the factor causing the wmeually high redustion value,
Therefors, all data oblained fram the blood filtered tlarés:gh the
old paper in that swmer were discarded, in order to prevent the

fluetuation. The results spparently were not at fault., We

It ig¢ evident that the filter

suspected the ﬁ&ﬁéﬁ &ala%iaﬂ becsuse it contained some precipitated

HepCOzs ’{mar, 1t is in:%smaﬁmg to mte thet whm 1 em of
0,758 i%éﬁ éi?m‘k&ﬁ in 20 oo, of aﬁluﬁm&, ‘t:ha 5 oc. of the
solution gaw the same titration mlm 88 ‘ahs unfiltered blu:ak:

(6400 so.)e

QABLE 6. TEST OF REAGENTS AND FILYER PAPER USED IN ANALYSIS

Testing conditions Coe of 00050 sodium thiosulphete used in
o , titration of 5 so. of the solution
| 1 cce of | 8 00, of | 1 ce. of | 2050, Kﬁg!&y Blesdk
potessium | ZnS0y 0.75% + HaCH| ZnS04+|dis-
oxalate | solution |HeOH in|in 20 | WaOH [tilled
in oo, | in 20 eed 20 co. et. of| in 20 |water
of dilu=~ | of soluw | of dilu~ | dilu= | se. of| 5§ co.
tion tion ' | tiem tion 41 Ingw
tion
1939 resgents o
Filtered through
old filter paper| w== — —— 4,40 4.00 | 4,80
Filtered through
new filter peper| wew w—— menes 64,80 v m—
940 reagents
Filtered through
old filter paper S 4,50 —— .
Piltered through ’
new filter paper| wwe ——— — Be78 8,70




RESULTS AND DISCUSSION

CONCENIRATION OF SUGAR IN BLOOD OF

Pork I Virgin vs. Steenbeck ¥V Virein Rats

In eceord with the usuzl custom, all the biood sugar values
ware ﬁ«glw}.ateﬁ fm the regression ﬁm‘kiﬁn and expreassed In
terus of mo. of glucose per mé oc. blood. The resulis of the in-
dividuel determinations of the sugar in the bleod of the two groups
of rats are taﬁulam iu tables I and II in the sppendix, Table 7
shows the average conceniration of gluecose in the blood of virgin
rets fed the coutrel Steenbock V ration and virgin ﬁ#mg receiv-
ing the Pork I experimental diet.

TABLE 7. THE AVERAGE COMCENTRATION OF SUCGAR TN TE HLOOD OF
TIRGIN RATS -

Diet of rats| Number | Averasge | Averasge | Food fed Average
: of rets |age of | body wh,. | after i’

in the rat| in gn. gharvation glusose

group albar per

sharva~ 100 ve.

tion blood

Steanbock ¥ 13 153 iss.2 fteenbock ¥ 3.2%‘;% .

Pork I i3 1z9 184.0 | Pork 1 144,)

fhe virgin rats fed *&&a control ration were about 143 days

old when the determination was made, the ﬂxgm rate given tle



sxperimental dist, 129 daye old, The sverage body welght of both

groups of rete wes the same, The concentration of suger in the

blood of the pork-fed rats appears to be higher than in the contrel
animels,

However, analysis of variscce {isble 8) shows that the
difference is not significant, '

BLOOD 1N EXPERIMENTAL AVD CUTIRCL VIRGIN RATO

Sws of Mean o
squares squers

Soureen of
varistion

25 15612.62

s | w16.06 a5

Wismwﬁhm w& groups was Wﬁﬂ& then that mm' bew

tween the groups. ,awﬁy then, consumption of the dist eson~
taining meat ﬁmr&% produce eny changes in the sugsr content of
the blood in virgia rata.

1. Then no asberisk appesrs on the ¥ velue, it is not significant;
however, one asteriek (*) denotes the ¥ valve is significant,
and two asteriske (**} that 1% is highly simnificant. his
plan will be followed throughout the thesis.
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Virgin vs, Pregment Rots

Control Croup

The dats showing the conceniration of sugar in the bloed of
prepgusnt rets fed the Siesnbock ¥ gcondrol diet are shown in table

IIX in the appendix. To dstermine g%‘a&%&ag&f pregneney mm#m B

amount of glucose found in the ‘%ﬁﬁ@é, ‘these Jata were compared
with the blood sugar values in the blood of virgin rats fed the
same diet. These date are summsrized in table 9 below,

RATION OF SUGAR IN ELOOD OF VIRGIN

TABIE 9, THE AVERAGE COR
~ VID RA ¥ K ¥ DIET

Status of Bumbsyr of Food Ted Average
rat raks in . &lter . BE. glucose
’ group starvation pey 100 ce.
 blood

Virgin 13 Steanbock ¥ 129,2

Gravid 31 Steenbock V » 9&.?

Analyeis of the dats (table 1%} shows thet the quantity of

m lﬁa m&am &F ?ﬁﬁ&% fﬁ W s;m'rms OF SUGAR

Bourees of Degress of
variation fresdom

¥ean ¥

Total g

Beotwesn zroups A mw,ae B38,36%%

Within groups Jaﬁ 3@%2

This undoubtedly is dus to the fact th@ the foti dommud a ghare
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of the dlood sugsr for z%;eir m@aﬁaﬁa needs, This idea is in
aceord with gm&mm of Rowe, Molamus, and Plummer who wrote in
1935 that pregaency profuces & "low normml blood sugsr.®

{?iaer offoct of vregnuaney in ﬁm\m&a& groups of zva*&a was
also dstermined, The individual blood sugar values in pregnancy
for this group are mxﬂw in %oble IV in the sppendix and the
comparetive sunmory data pevtaining %o the virgin and W&a

groups in table 11,

Status of Humber of Food Ted Average mg.
rat rats in group | afber glucese per
starvetion 100 ee. dlood

Virgin 13 Pork 1 144.1

Gravid m  Pork I 97.4

m seme difference in suger Mmtmtim in the virg:{zx and grave
id eontrol rats eppsars in this group alse. Agsin, the differ-

snee is significant {tadble 12).

miatim

’E@'ﬁal

Betwesn groups 13098.56 | Mw% B5,76%*

Within groups 366,15




THBLE 13,

WITH S DATA PEE

CONCERTRATION OF GLUCOSE IN HLOOD OF PREGH
WTAINING TO FPETAL DEVELOPMENT

SRy

' RATS PED TOR STHER

MOCK ¥ DIET

Rat

nunber

Blood sugar

Whe of
intset
uberus

Wty of
placentea
ylus feti

Live
feti

Resorbing
foti

25436

937

.
87.7

&8
33.1

11

N«
E i

25577

87,2

54.2

i1

25491

101.3

40,2

28757

98.6

49.7

47,0

10

= (e | b |

25558

266

82.4

80,5

57.0

gnee2

273

83,2

5643

1

25807

251

82,7

10

25787

291

87.0

81.2

57.2

286

78.2

58,3

55,8

12

26027

260

97,1

48,3

45,0

26110

115.6

44.7

41.8

Average

267.5

22.7

51.9

48.6

10 3

1*1




TABLE 14«

BOME DATA )

QQM’%‘?@%&?E&@ or %W&% m %ﬂ%ﬁ or Wm ﬁzﬁ‘s?ﬁ PED THE ?@’i’ﬁ I DIET WITH

WL THING T FETAL

Rat

Hhe of
praguant
mﬁ aftter
barvation

T of
inteot
wherus

W of
placents
plug feti

Lﬁ%‘
foti

Resorbing
feti

255vE

@ﬁ?ﬁ

S84

5554

2446

22,4

ez

‘%533‘

42,0

54;3

514

25783

245

37,5

85.1

o

o

25738

ze2

564

51.9

25699

261

38,5

20,3

26111

287

88.1

26028

45.6

40.2

27996

388

1.7

g | By | v | e

28052

252

88.1

38,8

Aversge

£59.1

39,6

36.7

8,2

2.2

-

-
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Pork I Pregnant vs. Steenbock V Pregnant Rats

Interest in the present sm&y hag been centered on the con-

centration of sugar in the blood of pregnant rets. The physio-

logic stetus of pregmency itssif fatrofuces many feotors that

might influenes blood mugar walue. They must be tsken into con~

sideratfon in svalusting the date. Therefors, several fnportant
associated phenomens have besn tabulated with the blood sugar
date in tables 13 and J4. ‘ L

while the average soncentration of glusose in the blood of
the rats reared on the pork diet was higher (97.4 mg. per cent
¥8. 92.7 mg. per cen$) than in the conirel group, verisnce wiﬁam
in the m@sw&a greater m that betwsen them {teble 15).

LARLE 15, ANALYSIS OF VARIANCE OF MEAK CERTRATIONS OF SUGAR

Sources of Degrees of | Bum of liean ¥
variation freedom squares squere

Total : 2 3150444

Between groups | 1 120,09 120,09 1.28

Within groups 20 30350.38 151.562

Comparison of the data pertaining te the development of the
feti in Tables 13 and 14 shows thet on the whole, gestation had
progressed more favorably in the contrel group than inm the pork
group. For instance, the uteri of the Steenmbook ¥ rats vontained
on the aversge 10.5 live feti; those of the pork rats, 8.2.
Parther, the aversge

number of resorptions per rat moted among the
latter group wes higher then in the control groups 1s8.; 2.2 end



1.l reepsotively.

It seemed possible that differences in maternal blood sugar in
the two groups of rats might be obsoured by %heéa di fferences in
fetal development. To determine the effect of fetal development on
meternal bloed suger, psirs of s:is%r mates wore assenbled from the
$wo sets of date in Tables 13 and 14. Data relating o mge per |
cent of bloed sugar, number of live feti in .iﬂm nterus, and the
number of resorptions were maaﬁ*ﬁed for each pair of rats as showmn
in Teble 16+ It mey be moted that in six out of the eight pairs,
the difference in the nmumber of live feti present never excesds
two, In these instanees, the blood suger concentrations are
similar, However,; in the other two pairé, the 11&31‘ ie larger in
%ha amn'imek rat then in the pork rat. In these cases, the
differences in blood suger are marked, is04y 19 mge per cent and
54 mgs per cent {see pairs 2 and 6). Thus, while these data
indicate that the blood sugar level in the meternal rat ney bear
an izverse relation to the mumber of feti developing, the rats in
the two grm#ps sre too uniform to establish this point, However,
this very ﬁnifermity givws further wéigh‘b to the sonclusion that
the concentretion of sugar in blood of pmmt rats fed the
pork amztsining diet i nema}..



PABLI BLOOD SUGAR CONCENTRATION, NUMBES
I SISTYR MATE PAIRS OF RATS FED TR ST3E

OF LIVE FETI AD W

LS el ey

WBOCK ¥ AND FORK I DIETS

OF RESORBING PETI

Falr
numbey

Rat
mmbex

Diet of the rat

| Plood sugar

cent

¥o. of
Iive feti

resorhing
fobi

1

28577
25678

Stoanboek ¥
FPork I

100.,1
92,7

1
1

25553
25654

Steenhoek ¥
Pork 1

82.4
01,9

i

25491
25490

Steenbock ¥
Pork X

101.3
100,

S wla Blo B

By 4 |8

25662
25665

fteenbock V
Pork I

83.2
4.4

¥

25757
25738

Steenboek ¥V
Pork 1

87,0
82.4

- 2be9s

25899

Steanbock ¥V
Pork I

78,2
132,6

| = =

26027 -

126088

Steenbock V
Pork I

97.1
83,5

£6110
26111

Bteenbock ¥

Pork I

115.6
93,2

11

B b |0 |




AB&Q%PTI@& i}F %ﬁm&g IN CORTROL

It was thought that results cbtained in an experiment iiks the
one reported in Series I might be invalidated by differences
brought about by veriations in the digestibility snd sbsorption of
the food fed in the post starvetion period. Therefore, as it may
be recslied, a second experiment was planned in which the rats /
were fed a specified amount of & standard solution of pure
gluoose. In the present section, date are presented to show that
results obtsined in the glucose~fesding experiment to be described
in the next section are not vitiated by ﬁiffamné&a in ebsorption.

Reference has besn made regarding the method used for quantite=
‘kiﬂ: determination of sugar ebsorption. The ameunt of sugar fed
minus the emount of sugar resovered from the gastro~intestinel
tract represents the smount of sugar absorbed. In the present
experiment, 2.6 e, of & B0 per sent glucose solution, was given
by stomsch tube, A‘Mﬂrgﬁm was allowed to continue for four hours.
The eversge gquantity of glucose fed snd the sverage per cent of
glueca;» absorbed by the rats resred on the Steenbock V¥ stock ration
end the rats fed the Pork I experimental diet are shown in
Table 17.



TABLE 17, YHE PERCENTAGE ABSORPTION OF GLUCOSE BY RATS FED T30
DIETS ‘ :
Diet of rat | Rets in| Aversge | Glucose | Glucose | Glucose

: the welight Ted gbsorbed | abaorbed

group | of rat
B0 . | BEs g Xz

Steenbock V| 10 267.4 B6l.4 861.7 | 100.04
Pork I 10 3&‘%1 Eﬁﬁml 3@3*’? 99:.?3.

It may be noted that the absorption of the glucose at the
end of four hours was 100 per cent completed in isha enimels
reared on both the control and ek@srimex;ﬁ;a}. diets, Cori in
1926 showed that about two-thirds of a feeding of 1.25 gm. of
glucose is absorbed st the end of three hours,

The deta in Table 17 also show that the average gueantity of
glucose entering the blood stream was spproximetely the seme in

each group. Therefore, the rats are on &

S onasIGn b&ﬂiﬁ 5.!1 thi'

regpeat,

CONCENTRATION OF SUGAR IN BLOOD OF
RATS IN EXPERIMENTAL SERIES IX

Starved sz

The coneentrations of glucose ohserved in the blood of rats
in the conmtrel greup &fi‘@;ﬁf 8 l3~hour starvation period are recorded
in Table 18, tegether with data on the weight of the rat, the weight
of the uterus, the number of live feti, and the number of resorp-
tions,. Similar data pertaining to the pork-fed group appear in
Teble 19. BSee slso Tebles V end VI in the sppendix. The meen



TABIE 18,
WITH SOME DATA PERTAINING TO mm DEVEL OFEE

COHUENIRATION OF GLUCOSE IV P B OF PREGNANT RATD REARED ON STEENBOCK V DIET

» APTER STARVING THE RAT FOR 13 HOURS

Rat nunber Blood Wt. of Wy of Wi, of Live feti Resorbing
sugey pregnant intact piacenta fobi
rat efter | utorus and
starvation feoti
ng.% -2 B =% mo, .78
26145 56,5 232 1.3 37.8 8 3
28197 42,8 248 56,3 53,2 1 1
26444 85,1 265 6.4 60,8 18 -
28208 85,7 267 51,9 8.3 10 1
28589 46,3 287 58.4 54.6 12 -
28391 50.9 256 52,9 49.7 1 -
28436 54.6 283 76,6 72,9 13 v
20554 8.9 61.4 56.9 12 2
28425 57.7 279 60,1 54.3 10 4
Average 58.4 265,2 58.1 4.2 1.1 1.2

-

-



TARLE 19.

80U DATA FERT

VELOFMENY, AFTER STARVING THE RAT B 13 movms

C@%ﬁ%@i&%‘i oF {Eﬁﬁm m &Gﬁﬁ OF PRECHANT RATS %ﬁ%"ﬁ@ ! PORK I DIRT WITH

Rat wumber Blood W, of Wte of wte of  Live feti Resorbing
pager pregnant inteet placents feti
rat after uterus and
starvation feti
L5 & B g L 2
27926 738 241 3543 3l.1 v 3
28144 57,9 229 39.4 6.2 8 4
28154 70,1 208 28,5 26,3 5 5
28196 5042 831 7.7 L 10 g
28297 72.0 223 25.2 22,2 5 4
28390 68.4 210 7.7 4.8 1 a
28443 116.6 208 2.1 0.5 - 8
28352 78.8 251 6144 7.7 10 1
Average 75,8 284.5 30.9 27.8 8.8 5.9

-

-



S

oconcentration of suger in the blood of the first grefup wes 58,4 mg.
per m; in the second, 73.9 mg. per cent, vgm analysis of
varisnce, the difference in the average values proved to be non-
significent (Table 20).

- TABLE 00, «ﬁi&'ﬁm’a&u OF VARIANCE OF ﬁE&ﬁ 6&3@&3&?!&% QF SUGAR IN

BLOOD I .XPERIMENTAL AND CONTROL~PREGNANT RATS, STARVED ¥
BQURS

Sources of mgms of | Sum éf Keun | ¥ |
varistion - freedom squares square

E’M 1é 6576,20

Betwaen groups 1 1016.62 1016,.62

Within groups | 15 4568.87 | 303,01 536

The snimals composing the two groups were next re-sorted into
sister-mete pairs, and the dats i‘ainti‘ng to blood suger conoen~
tration, mmber of feti produced, and mmber of resorbing feti for
the individual pairs talulasted ms in Pable 21, & study of the
dsta presented thers shows thet part of verisbility observed in the
mesn velues for each group was due to differences in the mumber of
live and resorbing feti found im the ﬁtQmsn In neerly every |
pair, where there was’difference in the mumber of living feti, the
blood sugsr velue was lower in the rat with the larger mumber efy
- feti.

Glncose~Ped Groups

The meen oconcentration of glucose in the blood of a@ﬁrel
g;regmai; rats, four hours after the fa?d&ng of 2,5 ee. of 50 per
eont glasessa solution is 5&.2 mge per ocent; that .'m the blood of
rets reared on the pork-comtaining diet, 75.3 mg. iwr eent (Tebles



TABLE 21, BLOOD CONCENIRATION, NUMBRE

SISTER VATE PAIRS OF RATS REAR
THE RATS FOR 13 HOURS

BBER : UMBER OF RESORBING FETT I
D OF THE OTEEZWBOCK V AND PORK I DIETS, AVTER aTanvne

Palr
nurbey

Bat
rumber

Diet of the rab

Blood suger
is mg. per
sent ‘

Yo, of
live feti

Ho. of
resorbing
feti

28145

mwnmxv
Pork I

5645

3

28197

smmk Y
Pork I

42,3
70.1

@ ﬁi & o

Steenbock ¥
F]
m& X

85,7
???ﬂ

L=

4
1
5
1
4

S@wnbwk ¥
Pork I

46,3
68.4

wenw

Steenbock ¥
Pork 1

35?1
7848

13
10




TABLE 2 2» CONCENTRATION OF GIUCOSE XM BLOOD OF PREGNANT

RATS WEARED ON THE STERNHO

DIAT WITH SOME DATA PERTAINING TO FETAL mm; AFTER TVE FORCED FREDING OF 2;& ﬁ{‘,‘»
OF 50 PER CENT GLUCOSE SOLUTION

W of

s of

Live feti

Rat number | Bleod s of | Resorbing
suger pregnant intact placenta feti
rat after uterus and
| starvation o foti
28195 6440 - 235 #1.6 ssa.;é 8 -
28143 6842 272 61,1 56,8 12 .
28363 56,4 263 51,6 47.2 11 e
83,2 269 ém,s 47.0 g_ér -
40.2 274 60.4 55,9 12 —
54.8 267 é_m 47.4 oy 1
54.4 269 61,0 57.1 12 1
51.6 297 72,2 68,4 14 -
574 270 62,7 5844 12 -~
65.8 258 22,9 20.1 . 4
Average 56,2 267.4 53.4 49,6 11,8 0,6

- %& -~



TABLE 23, CONCENTRATION OF GIUCOSE TN BLOOD OF PRECNANT RATS RUAWND OF THE PORE T DIET
50 PER CENY CLUCQSE SCULUTION

FREDDNG OF 2.5 Co, OF

Rt muber

Blood

e of
pregnant
ret after
starvation

%g' of
intact
uterus

. of
placenta

andg

Live feti

Resorbing
feti

- %
1&9@5

200

7.2

b2t 2
b o

il £

10

89,2

210

&ém?

86s1

236

50,3

8446

214

11.0

56 ;ﬁ

3

48,9

5544

45.8

282

35.1

88,8

265

834

53;4

25

40,3

83,7

49.%

G | (R |

7543

834.7

30.8

4.1

L3

-



£2 end 23 end Tebles VII and VIII in the eppendix). Analysis of
variance shows that the difference in the meens is significant
{Ei‘sa:ﬁ}.a 24} In fact, the F value spproaches the 1% point,

TABLE 24, ANALYSIS OF VARIAWCE OF KEAW CONCENTRATION OF SUGAR IN

BLOOD 1IN EXPERIMENTAL AND COWTROL PREGUANT RATS, 2.5 CC. OF A4 50
PER CEUT GLUCOSE HAS BEEN FED .

Sources of Degrees of Sum of Hean ¥
varistion - freedom squares agueare

Total 19 |  ©5843,43

Between groups 1 - 1818,33 1818.33

Within groups 18 4026.10 | 223.62 8.13%

This 1s the first taetezos that & difference in the blood sugar
velues of the experimentel snd control groups has proved
signifioantly different.

:ﬁ; WRS ROCSZsArY, i;hemfargg to deternine whether this
difference wes actuslly due to an effect on earbohydrate metabolism
produced by fseding the pork diet or whether some other physio~
logical factors were operating te yw&um ﬁiis result, J&gﬁia, we
studied the possible influence of the size of the uterine contenta,
From Tablea 22 and 23, it mey be seen that only sn aversge of 5.9
feti are found in the uterus of the pork-fed group while 11,5 are
present in the uterus of the control rats. ilso, spproximately
seven times as many resorbing feti are recorded per pork rat as per
sontrol rat. It seems likely, therefore, thet the metabolic
requirements of the feti in the rats in the control series may be
great enough to produce the low level of meternsl blood suger
observed. |

This idea was tested. First, in order to role out some
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TABLE 25. BLOOD CONCENIRATION, NUMBER
SIOTER VATE PAIRS OF RATS REARED OF TUE STEENSOUK ¥V AND PORE
FEEDING OF 2.5 CC. OF 50 PER CENT GLUCOSE SOLUTION

PORCED

OF LIVE FETI AND NUMEER OF RESORBING FETI I

I DINTS, ATTER THE

Pair
numbey

Diet of the rat

Blood sugar
in wmg. per
gent

¥o,. of
live fotl

¥o. of ‘
rasorbing
foti

Steenbock ¥
Pork T

58,2
109.6

10

S‘gzmn,‘a: ¥

Pork I

54.4
86.1

o Elm B

Steenbock ¥

Pork I

53,2

7646

i

Bisanbock ¥

Pork I

ﬁéf&
52,4

Steenbook ¥

Pork I

54,4
88,2

e 2 e

Steenbock V
Pork I

51.6
56,9

14

Steenbosk ¥

Pork I

5744

5844

i2

- .



been observed sre dus %o the large number of rescrpiions occurring
in each litter of the rats fed the pork dlet. The pork d 1ot seems
directly responsible for the number of resorpiions. It ‘ia not be-
lieved ot the present time that this phenomenon is due to a dietery
deficiency of vitemin E, Armstrong (1938) has shown that the Pork
I diet contalns ample amounts of the vitemin to produce succesaful
littering in rats previcusly depleted of their stores of vitamin %,
Dyer (1935) also has shown that the addition of vitamin ¥ in the
form of wheat germ oil to the ration does not improve reproduction
in rats fed the Pork I diet,

Dyer also demonstrated that the die¥ is rieh in vitemin 4. 5o
althouph Mason (1955} has shown $hat resorptions ocour in rats fed
a vitemin A-deficient diet, avitamincasis A‘ is samb@ly not a faebor

in producing resorptions in the present experiment.

ihet csuses them is unknown st present. The oceurrence seems
to be more or less seasonal. Ab times very few resorptions ere ob-
served {as iz Jeries I}; &t other times, every rat in the laboratory
-seems affected, The rats in series II were studied at a time when
all workers were e‘hmwingtﬁa abmmalﬁgn m%fatst that the
difference in the blood sugar levels of the two groups in series I
were not statistically different while it was in. m:‘;as IT cen cer-
tainly be explained on the basis of the number of living feti found
in the uveri of the four groups. In series I, the rats were com-

parable in this respeet; in series II, they were not.
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which manifest themselves by means of certain symptoms and signs
{(MeIlrey, 1936). These disturbances for the most part ocour during
the latter pert of the gesiation period at & time of rapid fetal
growth when ineressed quantitles of glucose are needsd to maintain
the nutrition .,e% fetus {Roderick and Hershfisld, 1958).

Titus and Dodde (1928) believe thet toxemla is a disturbeuce
of carbohydrate metabolimn. Twenty-five out of 40 pregnant women
showed blood suger values w&wg 80 mge per cent, and only 3 cases
nad higher walues then the sverage range (80-100 mz.). It seenmed
$hat these patients hed a ‘w%ww@ w%@w the wasaﬂ vather than tle
upper limits of the average range. To the suthors, this tendeney
indicetes r glysogen mwmwﬁ ion in hyperemesis as previcusly positu~-
lated from clinieal observation (Titus et al, 1958), The lowest
values indicative of the most profound glycogen depletion of the
tissues were seen in the sickest patients, In 1930, Titus indicates
aguin that wﬁeﬁwﬁmﬁw is wueh nore wggww%a aud iz an even
more constant feature of preeclampsia, than it is after the suger
walues have been disturbed by convulsions, |

Stevens {1933) believes that a sudden drop in blood sugar
indicates the onset of gwgmugmg After the sttack, the bleod
sugar rises as the convulsion stimlates the liver. Siegel and
¥ylie { Mwmﬂ also stete thet there iz some disturbamce in carbo-
hydrate metebolism in eclampsie and presclampsis. Zelamptic con-
vulaions are geonorally ;wﬂhﬁ%@m by a fall in blood muger, whick is

aften one of "relative hypoglycemia®. Usually there in 8 temporary



rise iu blood sugar following a conwulsion. After eseh succeeding
convulsion, there is an incressing tendency toward the establishe
ment of lowey blood suger values. In 19 cases of preeclampsia, low
normal or ﬁgﬁmﬁw blood sugar (60 1o 89 mg. per 100 cc. of ﬁgw
were characteristic. As the peiient ggﬁ under treatment or by
delivery, the blood sugar sssumes more normal levels {110-114 mg.
per 100 ec. of wwgnf, Slegel and Wylie state that hyperglycemia
i %ﬁwwﬁw@q infrequent in presclampsia,

Stander mwwwww ﬁmﬁ@w. that liver demege is one of the most
eonstant findings in human sclempsia. The digoyder involves a
peripheral necrosis of the liver lobule. Stander, Dunean, anl Sisson
{1928} %@g theat gm_ most stgnificsnt changes noted in the toxemias
of pregnency are those ococurring in the inoreazed smount of suger
in ,wwm blood with simultsnecusly increased inorgenic phosphorus
values, A4ll of his cases showed & definite and in some cases, quite
& merked hyperglycemis. A patient may have sclamptic eonvulsions
with the blood suger at different levels, ﬁum these levels are not
greatly disturbed by convulsions, Bul in 1934, Stander end Cedden
found that the concentration of sugar in blood in 692 blood samples
of prseclamptic patients was not greatly &,ﬁ urbed. Oecasionally,

a definite hyperglyeenis wwww&ﬁﬁw an eclomptic cowenlsion, due perw
haps 3 sugenlar aobivity. ,
¥illiams end Wills (1929)investigated the slterstions in the

blood suger curves in pregnsucy in 840 unselected cases in the



Royal Free Zospitel. They followed

tese patients Trom the sarly
pragnancy o the , puerperium, Honepregnant cases were cerried es

. gontrols, The blood sugar ocurves of some norsel pregnant women in
all pericds of pregnamcy m@m puerperion w&ww*ﬁmww within the range
of the curves of pormal non-pregnant wmen. Those of others tonded
to drop as pregaency progressed, then o rise in eerly Wﬂaﬁw@&g
with & return to normal in a few weeks. They report that the fast-
ing blood sugars of these patients were elther normal or only very
moderately railsed. ,

Rowe, VoWanus, and Plummer {1936) state thet the pregnancy
produces a "low normal® concentration of sugar in the blood. They
found that tomenie in the pregnent wopmen produced no change in blood
sugar levels which would diffsrentiate the seversl stabtes from thad
of megw postation. However, the ¢aw§a§.w with gwwmmwgr
tose and levulose showed thel there was en unmistakebls downward
$rend from the levels of novesl pregnaney to those reported in the
toxenias. N

¥ays snd HeCord (1935) demonstrated that neither hypo- nor
hyperslyvcenia is chaoracteriatic of aawm@m»? The blood suser cone
gentration provebly %@w@g upon the patient's notyritional state
and the degree of emotional stabllity and musculer sctivity of the
patient immediately preceding the teking of the specimen. The ab-
solute blood suger m%@@.@gwgu has no effect whatscevoer on the

incidense of conwulsions. Ceonvulsion occurs independently during



& repid rige in blood suser concontrotion ss well as duwpding a
rapid decline,

4 few osses have been reported in the elintenl literature that
deal with the concentration of blood sugzr associsted with fatty
livers. Bodensky and Bodansky (1940)* have desoribed two cases as
follows: |

"Patty metemorphosis of the liver may be sceompanied by hypo-
glyeemia, Judd, Fepler, and Ryneerson (1$34) reported o case in
which & disbetic woman patient developed intrectable glyeosuris and
hyperglycenmia with s very marked vesistance to insuline &ﬁmiaﬁe&
with the resistance to insulin were periodic severe mgzma

atbeeke, The hypoclyveemis sympioms were 41fficult to control even

thouch enormous swounts of gzlucoss were ammm‘a&* After several
monthe on & miﬁ redueing diet during whieh insulin was not given,
the patient developed sponteneous attacks of hypoglyeemia which be-
cume progressively wovse. The am& glucose at times Tell a3 low
as 30 mg. per 100 cc. An explovatory laparobomy showed e srall
cirrhotie liver. The mimgag}ﬁe disgnosis was fatty metemorphozis
with 3lizht portal civrhoslis,

"Kraser, Grayzel, and Solomon {1934} have mgmrtasﬁ the case of

g six-monthe-old infant in which symptoms of weakness, convulsion,

eto., were relsted to hypoglycemia. The blood suger was Craquently

jodansky, ¥s, and Bodansky, O., 1940, Bicchemistry of disease,
The Hecmillen (0., Hew York, pp. 244246
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may be induced by the demand for gluvose by the rapidly developing
fetus or Teti in the pregnant eve. The significant Tactor in the
disorder, then, would be the lsck of 2 sufficient smount of giueem
in the metavollc mizturs for the adeguate burning of the fat.

e blood of the ewe with the pregrent dizenge also showed
marked low glueose values, f.6., 5~54 mg. per cent {Sampson,
Conzepsa, and Hayden, 1938), ifter treatvent with alfelfa supple-
menbed with one pint of graln per day, i:%m ama&nmtmg z:si‘ suger
of the blood attained a higher level, 79,68 mge per 100 cos of
- blood,

Roderick, Taraifield, and Bawm in 1937 believe that pregnancy
disesses sre quite definitely related %o corbohyirste metabolism.
#ith en inedeguate carbehydrate intake, the glyocogen is ‘ﬂiﬁhdrgm
from the liver to maintein the blood sugar level in metsbolism.
Then fat takes 115 place in the livers

cresne {1937} observed that smong 650 female rabbils fed &
diet consisting of bay, osts, and a standard commersisl ration, 72
fatel ceses of tozenmi¢ pregnaney appesred, The soncenirstion of
‘ausar in the blood ei‘ the rabbits that ém&l@mé toxenia of
pregnancy was compsred with %;Em% in the t&?ms:xé of resting femnles
and i pregusnt fenales of the same gonetic origin. The coneentra-
tion of sugar in the blood of spparantly healthy resting enimals
ranged from 34 to 1853 w. per send; in the healthy pregnant rabbits,

118 to 189 mg. por cents In the rabbite in advaneed stages of the

. sl
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The purpose of the present ;invastig@zon was to determine the
concentration of suger in the blood of pregnemt rats fed the Pork I
ration and %o W it mtk that in rats rm&ﬂas W m&ml
stock ration. o ‘

" In the experiment, 85 female rats wers used. They were divided
into two experimental series. |

‘The pregnamt groups in the first experimental seriss consisted
of 8 sontrol group fed the stmmx ¥ ration. The e#hm' ‘éxpsriw
mm wuy received the Fork I ration. In order to ﬁatmim |
vwhether pregnancy itself emm an effent apmz blood gluwu levels,
pregnant and virgin fomales wers Studied i.n %m eontrol and experiw
mental 'mﬁ'. ‘The W&Mﬁ were killed on the 21.5 day af the
second gestation. They were M&mﬁiﬁ by means of starvation for
13 hours; 4 gm. of their own éwb was fed at the end of this period;
and then ths aams m ﬁw rmr hours aﬂ;ar tha roeé.ing The
blood was drewn ixmediately ter chemical ana;am&m The virgin fe~
nales wers killed whea they were as e&é&mmngu as ‘khupr&s-
nent smimals in that group. They were a:!.m stendardized befors
autopsy. | | ’ |

 Sinee the control and experimental diets conteined different
ingredients, sheir respective aigeaﬁ&ﬁi&? am absorbability might
be different. In order to minimize possidle varietions from these
sources, & second mgaatwm;mpms In this exe
periment, the quantity and quality of food fed after stervation was
kept constent by administering 2.5 ce. of 50 per cemt glucose
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blood of ths virgin animals receiving the Steenbock V control ration.
It sesmed that the experimentel rats hed a higher concentration of
blood suger then the control :ata, but analysis of variance showed
that the difference was not significant,

To deteirmine whether pregnancy per se affected the concentra-
tion of suger in the blood, virgin end pregnent rats fed the same
diet were compared under the seme standard conditions. The blood
sugay vsluss in the mtﬁl group. averaged 12%.2 and 98.7 mg. per
cent, reepsctively; in the experimentsl group, l44.1 and 97.4 mg, per
cent, ,myeaﬁm?;., *E’ims; the quantity of blood suger sppeared to
be lower in gravid rats fed both diets than 1t wes in virgin animals.
The differences noted in the level of blood glucose in pregnent and
non-pregnant rats proved significent upon analysis of variance,
Undoubtedly, the metabolic needs of the feti were raesponsible for
the low blood sugar values ahsémﬂ in the pregnant group,

W the average quantity of sugar in the blood of the pregnant
rats fed the Pork I dlet (97.4 mg. per cent) was compared with that
in the blood of pregnent rats fed the Steenbock V diet {92.7 mg. per
cent), no marked difference was noted, and analyses showed that the
varisnse within the groups was greater than that betwesen them.

In the second series of the experiment, a specified quantity of
glucose was fed by stomach tube after the starvation pericd. Analysis
of the reducing substances in the intestinal tract of the rats in the
sontrol and experimental groups showed that the percentage of glucose
absorbed was 199&4 and 99.71, respectively. This observation
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larger the number of feti present, the lower was the soncentration
of blood sugar. If the oumber of fetl produced by each member of the

paiy Ahapgm‘a& to be the same, the glucose concentration was also

Therafore, the 4ifference originally cbserved,

vhile resl, was not one that pointed to » hypergiycemia in the pork

rats,

¥rom the dsta presented above, the following conclusions seam

~ warrented:

1. Pregnency per so lmﬁ the concentration of sugar in the
blood; |

2. The greater the number of living feti present in the uterus,
the lower is the concentration of suger in the meternal

3. The lsvel of bleod sugar remains normal in rats fed the
pork-containing diet until the 21.5 day of gestation, even

 though the concentration of glycogen is kmown to bs subw

normsl; and

4 TWhether this statement holds true when seute toxemisa

develops vemsins to be demonstrated.
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TER FEEDING OF 4 G, OF THEIR OWN DIET

Rat
pushey

Dilutions
of blood

ge, of
o R
blank

go of

Nag8s0y |

used for
titres~
tion

et‘mgQ of
gluepse
in B eo,
aliguot

Average
1724 of
glucose
per 100
68,
blood

28146*

1:20

0,004926

8400

4.10
4,09
B.70
3.7

1,90
1.9
2,80
.27

1.872
1,882
B.266
ﬁyﬁﬁﬁ

04,210
0.211
0.857
0.854

93,2

26350

5,60

8,26
3,24
B8
U238

2,54
2436
2485
2.57

24340
2360
2,550
ﬂ»ﬁ?&

0,284
0.887
04286
0.288

- 114.5

1:80

5.60

%.10
3&98

2,80
8.02

24500
yﬁﬁﬂ

0.304
0.307

122.1

1350

5.98

2.71
2,69
2,67
ﬁu?l

2,87
2,89
2,91
2,87

%;ﬂ#ﬁ

2;91&
2.870

0,351
0,358
0.356
Q¢$§1

141.1

26621

1:20

0.005000

5458

2.94
£.98
3.21
3.22

Rebd
£.60
2437
2,36

2,640
2.600
2,370

2,560

0,822
0,317
0,288

0.287

121.4
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TABLE I {conbs) COHCENTRATION OF SUGA

&WM%%@W&W&&& OF THEIR OWN DIET

R IN BLOCD OF VIRGIN RATS ¥ED TUR STEENROCE ¥V DIET

R6633

1180

5.58

2.61
2461
241

241

2.810
2,610
2,410
2.410

0.518
0.318
0.293
Q.93

1E87.8
12%7.2
1317.8
117,28

lz2.2

26656

1320

5449

0,595

0598

0.408
0,404

188.0
158.8
163.2
161 .8

1120

0.,004990

£.86

0,326
0,324

130.4
129.6

130.0

24930

1:20

0.004990

| 5.86

0,311
0.511

124.4
124.4

124.4

25959

1320

0,004990

5487

0.307
0.205

82.8
82.0

82.4

1320

0.,004990

S.88

0.541
0.340

136.0
138,0

156.4

136.0

136,1

25009

1:20

0.004980

5.81

$.29
3.32
3,31

0.400
0.4028
0.406
0,408

léc4
180.8
162.4
1620

16l.4

~GOT-



TABLE I (ecat,) CONCENIRATION OF SUGAR IV BLOGD OF VIRGIN RATS FED THE SYEENBOC
© 4 HOURS APTER THR FEEDING OF 4 OM. OF THEIR OMN DIET

25010

1:20

04004980

5.81

230
2452

3,51
3,49

5494
3,476

0.428
0427

Average

* The quantity of glusose was caleulated from the 1940 mg’méaf&m sgustion,
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TABLE 11,

THE FEEDIVC OF 4 OM. OF THETR OUN DIET.

CONCENTRATION OF SUGAR I BLOOD OF VIRGTN RATS FED THE PORE I DINT 4 MOURY AFTER

Rat
mazher

Bilutions

of blood

Hormal-
thy of

Rage0

G, of
Fe,. 2,0,
veba%ed:

blank

g@ w B f
Ha
weiaZel:
Litroam
tion

Difference

In terms

of ec. of
Hagfe0s

In terme
of ooy of
ﬁ!@%‘ﬂ
Nag%s0s

In terms
of mg. of
ghiﬁﬂ%
in B ee.
aliquot

giwam :

par 100 |

-

blood 4

Amm
mzs of
glucose
per 100
oo,
hl@a&

8TrE*

1120

B.81

2,58
2.54
2,55
2.585

2,86
327
S.28
3.26

3,861
D87
3,881
$uﬁﬁ1

C.377
0.578
0,379
0877

150.8
151.2
181.8
180.8

181.1

28198

1.: 20

0.004918

6400

2.75
2,76
2,87
2,87

.88
Be24
3.l3
818

3,197

. B.188
3,078
3.079

0.369
0,568
0,858
0,355

147.6
1472
142.0
142.,0

144.7

1:20

$.004919

8,00

5.5
3.55
5.08
3.56

2,45
8442
B.dd

2,420
2,410
2.880
&&ﬁﬁ

0.876
0.274
04271
0893

130.4
309.6
l%ﬁwﬁ:
lﬁg p %

1094

0.004919

6400

3,60
5,60

2,40
2440

G361
2,361

0,269
0,269

107.6
107,6

R829e*

0.004926 |

5400

3,88
8,41

2.82
2,59

2,561
2,552

0,295
0.292

118,0
118.8

117.4

26278

0.00489%0

5,78

2.11
2,10

5,67
3.68

5,663
3,673

0,450
0,451

180,0
180.4

180.8
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TABLE IT (comb.) COCENTRATION OF SUGAR IN BLOOD OF VIRGIN RATS FED TWE PORE I DIET 4 HOURS
AFTIR THE FEEDING OF 4 GM, OF THZIR OWN DIET,

04004950

5.69

2,09

2,20
2,10
211

3.60
.98
8,59
8.58

3.564
34554
8,554
3.544

887
0,457
04456

175.8
174.8
174.8
1744

174.8

26598

1180

65.54

2,29
2,29

5,28
8.25

3.218
3,818

0,595
0,395

158,0

1580

158,0

26571

1:20

5,33

£.28
225

8,08
5,08

3,080
8,050

0,574 .

0,374

149.6

149,6

149.6

26822

1:20

5,88

2435
2.37
2430
2,35

B.17
%15
3.7
3,17

5,170
5,170
34150

0.389
0.386
0,389

@;@ﬁﬁ ,

158.6
154.4
185,6
154.4

158,0

26634

5,52

2,36
Ee36

3416

3,16

5,180

0.889
Q?_“;

156.8
154.8

154,.8

26656

554

287
2457

297
@gQ?

2.970
ﬁ,',g'?{?

0.364
0564

145,68
148.6

145.5

RE6WS

5.54

5,01
293

2,55
2,61

2,530
24610

0308
0.518

123,8
127.2

125,85

Aversage

le4.1

* The quantity of glucose was csleulated from the 1940 regression equation.
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TAFIR TII. ©ONC

APTER THE TEEDTTC OF 4 0. OF TIRTR OWY DIET

WBOCKE V DIET 4 TIOURS

Ratb

fiiticisicrad

Pilutions
of blood

Fernale
ity of
Naghe0s

Oo. of
FagS 20y
uged Lo
blank

o, of
Nagf Ly
ussd for
Eitrae
tion

In $erue
of ve. of
TagBls

of | of o, of
9«%521

Hifterence

In terms

| glucose

g ye—
of mg. of
in B ge.
aﬁiiqm:t

e 67
glueose
per 100
or.

tlocd

mge of
glucose
per 100
ety
blood

26436

1:80

5.79

.08
3,86
3480
3.82
3.99
3.68

0,883
0,255
0,340
0,258
0,851
0,230

9548
058

96.0

95,2
92.4
92.0

%#?

1120

04004990

G.86

.78
3478
377
3476

0.851
ﬁ.%g

ﬁhﬁﬁi

100.4

99.6
100,0
1004

1001

85491

1120

0.004990

.47

3,38
3.%8
3440
329

0.286
0.856
0.850
04281

108.4
1024
100,0
1004

101.3

28757

180

5.94

5.9
3.88
3490
B.90

0.3
04243
0.246

0,848

98,0
996
8.4
98,4

Pl



ABIE ITI (cont.) GOFCENTRATION OF SUGAR IN BLOOD OF FREGRAWT RATS ¥ED STEENBOCK ¥ DIET

4 HOURS APTER THE FEEDING OF & oM. OF THEIR OWY DIET,

25583

1:20

0,006998

5.81

4.10
4.10

4,08 .

ﬁ,ﬁmﬁw

1.7
1.71
1.73
1.72

1,708
1.708
1.728
1.718

0.208
0.205
0.208
0,208

82,0
82,0
83.2
82,4

82,4

26662

1:20

0,004993

5.81

4,10
4.10
4,00
4,10

1.71
.71
1.81
1.7

1,708
1,708
1.807
1.708

0,208
0,205
0.217
0208

B2.0

82,0
85,8
82,0

85,2

26807

l:80

0.004990

5.58

3,86
B.88
3.8
3.88

1.72
1473
1.75
1.73

1.7186
1,726
1.726
1.788

0.206
0.8207 -

0.207
WWm@@

82,4
82,8

82.8

82.8

82.7

25737

1:20

0 n@g&@@

5.75

8.90
8.95
5,90
3,9

183
1.78
1.8%
1.83

1.6819
17869
1,819
1.819

0.219

0.21
0.219

87,8
:

87.6
87.6

87,0

25098

1120

5.51

3.88
3.87
3,87
3.68

1.68
1.64
1.64
1.6%

1.687

1,687
1.637
1.687

0188
0.196
0,196
0.19%

78.0
8.4
78,4
8.0

78,2

-5t~
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TABLE V.

NG THE RAT POR 13 HOURS,

em&m&m OF SUGAR IN BLOOD OF PHEGHART

Rat
pumbsar

Dilutions
of Hiood

Hormal ~
ity of

Na3520

Ge. of
Napdaly
uaed for
blank

Ge. of
Nagfy
used ggz'
#ﬁhﬁw
tion

(15 terms
of 60, o

pifference
In terma

£} of ¢o. of

0,008n
NagS,0s

Average
mee of
glucope
per 100
ey
blood

28145

1120

G.004919

.98

4.66
4.60
4,67
4474

1432
1.52
1.31
1.54

1,299
1,299
1.289
1.318

56.5

28197

l:80

5.98

4,96
4,97
4,96
4,93

%402
1.01
3;#52
1,08

1,008
0.984
1,008
1.083

42.3

28444

1:20

0.,004931

6,00

.06
4,07
4,10
4.08

1.94
1,93
1490
1.92

£4.8

86,1

1:20

0.004953

.00

4.08
4,10
4,12
4,18

1.91
1.90
1.88
1.8%5

84,4
83.6
82,0

83,7
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TABLE V (cont.) CONCE

V DIET; AFTER STARVING THE RAT POR 13 HOURS.

VIRATION OF SUGAR IN HLOOD OF FRECNANT RATS REARED OF THE STRENBOOK

2as8¢

1120

0.004946

5.90

4,92
4.89
4.80
4,80

1.0
.07
115
1.18

0,307
0.112
0.122
ﬁ‘niﬁﬁx

2.8
44.8
48 ;3

46,3

180

0.004946

5,99

4.78
4.80
4.79
4,80

1,81
1,19
1.20
1.19

0.128
0,126
04188
0,186

5146
50.4
5l.8

B0.4

28436

1180

§.96

4468
4.67
4.68
4.70

1,88
1.89
1.28
1.86

0,136
0.1%8
0,156
0,134

Bhed
85.8
55,4
5346

54,6

28654

15280

5.96

4.80
4.80
4480
4,79

1.16
l.16
1.16
1.17

0.128
0.122
0,122
0,185

48,8

48,8
48,8
49,2

48.9

8B42%

0.004924

5,96

4468
4.64
%.59
4,59

1.38
1.52
187
1.87

0.142
0,141
0.4

86,8
8644
88.8
58.8

57.7

Average |

58.4
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TARLE VII.

CONCENTRATION OF SUGAR I BELOOD OF FPRECUANT RATS REARED ON TUE STREVBOCE V

~ DIET, AFTER TUE. FORCED FEZDING OF 2.8 ¢C, OF 50 PER CERT GLUCOSE SOLUTION.

Rat Dilutions o, of Cey of Differense ¥ze of | Averagze
number | of blaood TagSaly | HepSp0s [ In Terms [ In ferms | In terms |glucose | mg. of
' used for | used for | of ce. of| of ce. of|of mg. of|per glusoge
blank titra~ Naglsln |0.,005n  |glucose |100 ce, | per
tion ‘ HapipOz |in 5 ce, |blood 100 ce,
aliquot blood
4450 145 1,430 0,157 62.8 |
28185 1:20 0,0049381 | 5,95 4450 1,45 1,430 0187 | 62,8 64,0
4446 1448 1.469 0.162 84.8
4.44 1.51 1.489 0.164 | 65.6
4437 1.57 L4548 0.171 68.4
28143 1:20 0.004931 | 5.94 4.57 1.57 1.548 | 0,171 68.4 68,2
4,38 1,56 1,588 | 0.170 68.0
4.38 186 1.538 0.1%0 6840
o ‘ 4,85 1.42 1.407 0.154 6146
28563 1:20 0.,008953 | 5.97 4.28 1,44 1.426 0.186 62.4 54.4
4,37 ,x,m 1,090 0.126 46.4 '
‘ o 4,76 1.24 1.287 0,132 52,8 ‘
28300 1:20 0.,004946 | 6,00 4.74 1.26 1.246 C.138 54,0 53,2
4,76 l.24 1.227 0.132 52.8
4,75 1.25 1.236 0,133 53,8

uz%‘{a‘



TABLE VII. {#ﬁn%¢} CONCENTRATION OF SUGAR IV BLOOD OF PRECHANT RATS REANED OF T&m
STEENROCY ¥V DIET, APTER Tﬁg*gﬁgﬁﬁﬁ FERDING OF 2.5 €0, OF 5O pER amvy

EUCOSE SOLUTION,

26490

1120

0.,004546

§400

5,02
S04
B.04
B.02

0.98
0.96
0496
0.98

0,969
0,950
0,950
.969

G.101
&«@@?
0,009

0.101

40.4
59.6
39.8
404

40,8

285652

0.004945

5.97

4,71
4,71

1.28

14266
14266

L B4

54,8
54,8

54.8

26434

0.,004948

5497

4.66
4,64
%74
4475

1.31
1438
1.8
1.21

1.896
1316
1.817
3197

C.141
0.143
G,131
0,128

5644
5.8
BE.4
6146

28855

1:20

0,004926

5.94

4,72
472
4,70
4,70

1.22
1.22
1.24
1,24

1.208
1.808
l.882
l.828

0.129
04129
0.129
0,129

Bl

51.6
51,6
5146

8148

28442

1:20

0.004926

6,00

4,67
4,65

1,38
1,85

1.310
1,330

O.142
04348

5.8
5&@9

57.4

28488

13180

0.004926

.86

4,48
4,50
4,48
4448

1.48
1.46
1448
1,486

1.458
1.438
1.488
l.488

0.160
8,158
0.160
04180

64,0
6342
6440
ﬁéa@

83.8

Averagse

8642

n%'{u
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s A3

ﬁaﬁ

Total
volumg
resulte
ing from
dilution
{oe.)

i&ky of
HagBsls

| Oty of

TagSa0y

vlavk

| glucose

tota)
volume
of solu~
tion fed

ng. of
glucose
per total
volume of
solution
fod

28195

25,000

0.,004951

5495

ﬁm‘?!ﬁ
3*5‘?

.28
226
228

1240,0
1265.0
1275,0

©,004951

5.9

3.94
&ség

B.20

2,25
E.87

1285.3

04004953

.97

3.73
3.81
3»%5

.24
2.16
2,12

1218.8

26500

25,000

00049046

6,00

'ﬁiﬁ‘?
B.67

3.68

2,93
2,33
8,52

1308.3

25,000

0.004946

8,00

B3.67
3,67
5.68

2,35
2,55
2,82

1308,%

- m"{»



3@51
2,88

3@;5&

0,860
0.261
0.260

1500.0
1308.0

1300.0 |

1301.7

25,000

0004546

5.97

2,51

iy
2.5

04260
0.258
ﬁ.ﬁéﬁ

1296,y

| 26,000

0., 004986

- B84

3.63

£2.30

2.52
2.2

0. 2587
04260
0.258

1291.7

25,000

0.004926

6,00

‘s.ﬁm

2,30
2,30

0.257
Q.287
6@5’?

1888.0

BE488

0004926

5,96

3,84
.61
3.60

B.38

2,85

2,36

0.260
0.263
0.264

1311.7

Average

1283,5
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TABLE Z.

I YIIRO,

THE QUANTTITY OF GLUCOSE GIVEN TO PREGUANT RATS FED THE PORK I DINT, A5 IETERVTNED

Rat

Total
yolume
resul -
ing from
dilution
{ee,}

Hormale
ity of
e 8 O

ge, of
Ma 80
for

e, of
¥ 80
uied
for
$itra~
tion

Difference

of 60,
of
a8 0

In ferms
of go,
of
0,006n
gy

In terws
of s
glucose
in § ee.
aliguot

Vg, of
£lueose

of | pey

total
volume
of solu~

|ttom fea

Aversge
g, of
glusose
per total
volume of
solution

28142

26,000

0,002919

6.00

5.80
8,70
3,76

2.80
2,430
3*%

2.174
2,265
2,204

G.246
0,257
0250

1255.0

25,000

0.004919

6.00

B.72
3.92
8.78

2.88
2408
2.22

0,554
0.228
04247

1215,0

28362

£5,000

0,0049583

.90
3,89
B.87

2,10
.11
&15

0,835
0.856
0,250

1181.7

26,600

0004958

6.00

- 3,86

3,86
5.86

2,24
2.14
2,24

0.840
0.240
0.240

£8354

25,000

04004953

5.97

5,89
3,60
3,62

2,88
Be37
£.35

G268
0.267
0,268

1335,3




PABLE X {eont,) THE (UANTITY OF GLUCUSE GIVEN TO PREGUANT RATS FED TF PORK I DIET, AS
ETERMINED IN VIR,

28441

£5,000

0.004948

.97

3436
5,66
5.66

2.31
2,32
£.31

2,285
24295
2,285

0,260
0,261
0.280

1800,0
1505,0
1300,9

1301.7

20299

£5,000

0.004946

3,67
3,58

2,352

- B.38

ﬁ.ﬁi

2,295
2,295
3%&%

0,263
0.261
0.260

1305.0
15@5«@

1308.3

£5,000

0.004926

534

3.84
3,68
54&&

2,30
2.38
2.51

2.266
2.208
2,276

0.267
0260
6525&

18000
Iﬁ%ﬁa

12917

28581

25,000

0.004826

5,88

8.58
3.80
5,58

2,54
2,36
2.38

2,305
2,325
2,345

D.862
0,264
0.2367

1810.0
1520,0
1335,0

1321.7

86651

25,000

0004926

B.36

5,68
8.50
5.58

2,54
2,38
2.58

24508
2,585
2,345

0.262
0.264
0.267

15&&:3
12200
1585.0

18217

Avarsge

1272.5

-0eT~



TABLE XI.

QUANTITY OF GLUCQSE
AFTER T E ?Wiﬁﬂ FEEDISC OF GLUCOSE

TC PREGNANT RATS FED THE STRENE

?mmmﬁﬁmﬁ@hwmmmmm&mm

Rat
mher

Total
volume of
waghings
{@@a}

Hormal«
HagBabs

Qm of
o el ol
aﬁﬁieﬂa
for
blank

“dion

go: of
E‘?&aﬁgﬂg

far
titra~

Difference

T torma
of ao,
of

agte0g

In terms
@t e,

In terms
of M. o
glucose
in 8 ge,
aligunt

2a185

10,000

0.,004981

.95

é:ﬁ%
3,90
3,80

0.216
0,228
0.228

10,000

5.94

4,02
4,07
4.12

0,218
0,206
0,201

413,3

10,000

00049863

5.97

4,20
430
4416

0,196
0,208
0,200

408.7

28800

10,000

0.004%46

6400

%408
4.05
4.01

0,230
0,219
0.228

440,7

28490

10,000

0.,004946

6,00

4,17
4.18
£.186

0,202
0.201
0.204

404,7
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PANIE XIX.

. T

QUANTITY OF GLUSGS: PRESENT
AFPTER THE POROY

Rat

Total
volume of
waghings
{ve.)

Normale
iﬁ? ax

Ge. of
ﬁﬁgﬁs°a

m-
blank

Co. of
R o8O0
uﬁ%, a&%

In Serms
of sc.
of

In terms
art ec,

In terms
Qi ﬁﬁtkﬁi
glucose
in 5 ee.
#aliguot

| Averaszes

ng. of
glucose

%ﬁtal
volume

M?xin@

28142

16,000

0,004519

&,00

5»%3

2,08
,gi%

459,0

28388

16,000

0.004919

6400

4.12
4.14
4;@@

1.68
1486
2.00

485.0

28368

10,000

0,004953

6400

4.10
4.08
4.18

1.80
1.91
1,88

1*3@3 V
&,aﬁza

421.0

10,000

6.00

4.11
4.10
4;;%

1.89
1.90
1.0

1l.882
&p&%

422.0

10,000

0.,004958

5.97

5,980
3.89
B.90

2,07
34“85
2.07

2.080
2,060
2080

482,.7
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TABIE XIII (cont,) CONCENTRATION OF REDUCING SUBSTAIDES TH THE DTITESTINAL TRACT OF
PREGHANT RATS FED STEENBOCK ¥ DIET, APTER FORCED FEEDING OF 2.5
. OF 5O CENT CLUCOSE SOLUTION,

| o ‘ 5,18 0.82 0,411 0,082 8.2 ‘
28490 | 800 0.004946 | 6,00 5,16 | 0.8¢ | 0,831 {sw 8.5 844
5518 0,85 | 0.841 8.6

- : 4,92 | 108 | 1.0%0 | e.30 | 1.0
28852 | 500 0.,004946 | 5,97 4,90 | 1,07 | .05 | o.12 | 1.2 11.1
' . ‘h% }.gw i#ﬁgg awlm 3‘133

,& | 5.35 | 0,63 | 0.615 | 0.088 | 5.8 |
28434 | 500 0.004946 | 5,97 5.3 | 0,68 | 0.628 .| 0.060 6.0 5.8
5,36 | 0,61 | 0.603 | 0,087 | 8,7

- 5.6 | o798 | o.ves | o.077 7.7 |
28556 0.004925 | 5.94 5.5 | 0.9 | o8 | o.ove 7.8 7.7

. 5,08 0,91 0,896 0.005 8.3 :
28442 0,004926 600 8,10 0,80 0.887 ¢,.081 Sal 43
5.08 | 0,92 | 0,906 | 0.094 | 9.4

B ' 8211 0.85 $.887 0,085 8.8
£8458 500 0. 004886 5,98 B.18 0.8 De828 Q.084 8.4 - B.B
' | $.11 085 0,837 0085 Ba5

Averege ‘ 9.0

~9gT~
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TABLE XIV (cont.) CONCERTRATION OF B
RATS FED PORE T DIET, APPER FORCE
GLUGOSE SOLUTION,

REDUC ING SUBSTANCE IN THE INTESTIVAL TRACT OF PRE@IANT
2D FEEDTNG OF 2.5 Co. OF SO PER CRNT

: E . 4,98 1.086 1.039 0.110 11.0

28441 500 0004946 597 4,98 1.08 1,089 0.110 11.0 il.1
4.9 | 107 | .08 | on | 1.z

T o B85 0,75 D788 D078 T2 ’

28259 500 0.004948 .89 B.o8 G711 0.708 0,069 8.9 7.3
5.20 | 0,79 | 0781 | 0,079 7.9
4,80 1,14 1.128 0120 12,0

28435 500 0.004926 5.94 4. 78 1;15 1.343 .122 12.2 12.8
476 | 1.8 | 162 | 0134 | 12.4
4,580 1 * 18 1348 6‘ 183 1z ;3

28551 500 0,004926 5.96 4,78 1.18 lnlﬁg C.124 2.4 18.2
483 | L35 | 2.5 | 019 | 11.8
4.6 | 1,82 | 1,300 | o041 | 4.

. B8esl 500 0.004926 B.96 4.65 1481 1.89) 0,140 14,0 14,0
487 1.29 1871 0,138 13,8

~ggT~



TABLE XV,

GUANTITY OF REDUC ING SUBSTANCES IN THE INTROTINAL TRACT OF PREGIAYT RATS FED

STSENBOCE V DIET, AFTER STARVING THE RAT ¥R 13 ROURS, .

Rat Total | Hommal- | Ce, of | Ce, of | Difference ¥g. of |Average
nopber | volume of | ity of HagBeOun | WapSs0gfIn terms | In terms | In terms | glucose [mg. of
intesti~ | WapSply used used of ce. of ec. af ng. per total|zlvcose
nal cone for for of . of of glu~ | volume of|per %o-
tent blank titra- |Wapf 0s | 0,005 | cose in | intesti~ |tal vole
/ tion ) HagSsle | B oo nal con~ |[we of
: alicuot | tent intestie
S nel cone
tont
~ : Beld 0.8¢ 0.826 0,004 Sad
28148 500 0.004919 5,98 FelS 2485 0.886 0,088 B45 8,5
5412 0.86 04646 0,087 8,7
: ’ 4490 1.08 1.068 U.112 11.2
28197 500 0.004819 5.98 4.90 1;@@ l*&ﬁl 04112 Iﬂw 11.3
4,98 1.22 1.208 04129 12,9
28444 S00 0.0049581 6,00 4,80 1.20 1,183 0,127 127 12.8
4;% 1;@@ 1:133 ﬁ*ig‘? 12.7
’ ' 5.88 C.78 0,773 0,078 7.8 ‘
28298 500 0.,004953 6.00 5.16 0.84 0,832 0,085 8,5 8.1
5 «20 Gi% Qi’?gg g&ﬁﬁ gﬁﬁ
’ ﬁalﬁ @,3@ 3@?91 «68@ 816
268589 500 0.004946 5,95 5,15 0.80 0.791 fi.m 8,0 8,8
5.10 0,88 0,841 0.088 8.6

~681T~



RATS FED BT

IR XV (cont,) QUANPITY OF REDUCING SUBOTANCES IF THE INUESTDUL TRACT OF PREGUANT
ERNBOCK V DIET, APTER STARVING THE RAT FOR 13 HOURa.

28891

0.004948

5,20
5.18
5.16

0,79
0.51
0.83

0,781
0.801
0.88)

0,079
d.081
0.084

7.9

8.1
8.4

8,1

0.004926

5,98

5,30
5.51
5.52

0,66
0465
0.6¢

0,850
0.540
0.630

0,063
0.062
0.061

8.3
sz
6.1

0.004924

5.96

4.9
4,88
4,90

1.06
1.08
1,06

1,044
1.064
1.044

0.110
0.113
04210

11.0
11,3
11,0

11,1

28425

8500

0,004924

B.96

5.08
£,99
5402

0.94
Q.97
0.8

0,986
0,955
0.925

0,008
0.100
0,096

e
10.0
8.6

9.7

Averags

9.3

“0%T~



TABLE XVI, GQUAPTITY OF REDUCTNG SUBSTAICES W THE TUTESPINAL TRAOT OF PRECIATD RATS FED
PORK I DIET, AFTER @%&i‘?ﬁ@&i"m RAT OB 13 HOImS, ‘
Rat Total Formal- ge. of Ges of pifference Ye. af Average
nusber | volume of | ity of HupSy0s | WagB,0 T terms| In torms | In ferms | glucoss |mg. of
Intesti- He8o0a used used of co. of ce. of ng. par total|glvcose
nal eon- for for  |ef of of glu~ | volume of [per to-
tent blagk titre- |TagSy0s | 0,000n cose in | intesti- |tal vol-
tien HacBolg | B o nal con~ |unme of
‘ aliquot | tent irtostle
nsl cone
‘ v tent
‘ 529 0.58 0,580 0.065 B8
87926 500 0.005002 B.87 G.88 0,61 0,810 ¢.058 5,8 5.6
' 5*3@ 5%5@ Qawﬁ‘ Q:W 5&5
4,70 1.16 1.13¢ 0121 12,0
28144 500 386 4.7% 1.15 1.124 G.120 12.0 18.0
M‘FE -s}.& 1,114 mxw 13.».&
8,00 0,09 0870 0,078 7.8
28194 500 5.89 5.00 0,89 8,870 0.079 7.9 7.2
5400 %ﬁé 0870 0,079 7.9
5.50 8,70 0,604 0,069 6.7
28196 500 5,00 5,81 0.69 0.874 0,066 646 8.7
B.30 G,,-'?ﬂ 0.686 0,087 6.7
28297 500 0,004919 6.00 &.99 1.01 0.98¢ 0.104 10.4 10.4

i X



TABIE 3T feont.) QUANTITY OF REDUCING SUBOTATOES IV 75 DNPESTIVAL TRACT OF FREGTAT
FED PORX T DIST, APTER STARVING T5E RAT FOR 13 HOURS

| 4,92 | 1.08 | 1.016 | o.o7 | 107 |
20390 | 500 0.004931 | 5.95 289 | 1.08 | 1.085 | 0,110 | 11,0 10.8
491 | 104 | 1026 | 008 | 10.8

| ‘ | 5,06 | 0,96 | n.951 | 0,099 9.9
28445 | 500 0.004955 | 6,00 5.06 | 0.94 | 0981 | 0.097 9.7 9,8
5.04 | 0,96 | 0.951 | 0,099 9.9

| | | 5.9 | 081 | o.802 | o.o81 8.1 "
28352 | 500 0.004955 | 6.00 5,20 | 0.80 | 0.792 | 0.080 B.0 8.0
8,20 | 0.80 | 0.792 | 0.080 8.0

Average | " | 8.9

~S¥ T~




TABLE XVII, ABSORPTION OF GLUCOSE BY PREGNANT RATS RRARED ON THE STEENRO

Hai:

The The e Amount of | Average Amount of Difference
number |amount amount gctual glucose amount of | glucose | Amount | The per=

of zlue- of amount of| recoversd | zlucose actually | of centoge

¢o glusoss glucose from the | present left 1n glucose | of

used left in fed o intesti~ | in the the ine absorbed | glucose

for the gach rat | ael trect | intesti~ testinal absorbed

faeding washings after nal trect tract

. | feeding |after
: gtarviang
g K3 25 2. mge ng. Bgs | por gemt

28195 |1280,0 448.0 812,0 | 9.9 9,3 0.6 8l1.4 | 99.93
28143 |1883,3 413,3 840.0 B4 9.3 0,9 840.9 100,11
28363  |1218.3 408.7 B15.6 9.2 9.3 -0,1 818,7 100,01
28300 [1508.3 440.7 867.6 11.4 9.3 2.1 865.5 | 99.76
28490 |1308.3 404.7 9038.6 8,4 8.3 =0,9 904,58 100.10
28552 |1301.7 48843 878.4 11,1 9.3 1.8 876.6 99,79
20434 |1296.7 435,53 863.4 5.8 9,3 ~345 866.9 | 100,40
28355 (12917 415,% 876 .4 Ta7 - 8.3 ~146 a78,0 100,18
28442 [1285,0 404,0 881.0 9.3 9.3 0.0 861,0 | 100,00
28488 [1811.7 436,0 875.7 8.5 2.3 0.8 876.5 | 100.09
Am&gﬁ 12% 35 %32 11 851 44 g - G 9 »3 "”{}45 8&1. ? 1@9 g%




TABLE IVIII, ABSORPTION OF GLUDOSE BY PREGNANT RATS RRARED ON THE PORF T DIST

Bat The The The Amount of | Average Amount of
numbey | amound amount aotual glutnoe smount of glugose

of glue of amount of | recovered | glucose actuslly

COBE glucose #lucose from the | present left in

usged left in fad to intesti~ | in the the ine

for the = each vat | nal trect| intesti~ teatinal

feading washings afver val tesel tract

- : faeding sftey :
‘ - . starving . o

28142 |1285.0 459.0 796,00 10,5 8,9 1,6 794 .4 99,80
fe3s8 | 1215,0 423,0 792.0 4.1 8,9 5.8 786.8 99.34
3@353 1131@9 4@3&6 760.0 13;9 8.9 i&_m——w—
28424 |1200,0 422,0 98,0 10,9 8.9 2.0 778 .,0 99,74
28554 |1333,5 462,0 871,83 % 8.9 w07 872.0 100,08
26441 [1301.7 404,08 897.7 11,1 8.9 8.2 895.5 92.75
%ﬁ%@ 13% *3 402 .& 801 ;3 g . 8 8, 8 -l w$ %ﬁ:@ 100 w}ﬁ
26438 |1291.7 423,3 868.4 12.8 8,9 3.3 B868.1 99;623
28551 |1321.7 387.0 94,7 12.2 8.9 3.3 991.4 99.6%
28631 |1821.7 580,0 991,% 14.0 8.9 8.1 986.8 89.48
Average |1878,.5 407,5 865.1 11l.2 8,9 2.4 862.7 99.71

-FPT~
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Table XIX. Titration of Approximetely Normal Sodium
Hydroxide Solution

Trial | weight of Quentity of sodium | Coneentretion | Wormality

potasasionm involved in titra- | of WalH of Haor

aeid thalste | tion : ,

£ S8s | g8 |gmepercc.
5 3,0819 | 12.88 0.04613 1.1529
2 3.0014 12,76 0.04610 1.1888
3 5.0057 18,97 | 0.58899 0.04609 1.1519
4 3.0081 i2.96 | 0.58823 0.04613 1.1529
Average 1.1528

Hormal Sulphuric Acid Solution and
Ite Stsndardization with Standard
‘Bodium Hydroxide Solution

The streugth of the €. P. commereial -eoncentrated anlpharie‘
aoid éw% on the label; the spesific gravity being 1.84 snd the so-
ilution contuining 94 im. of mﬁ:ydmm HpB0g per 100 one solution.
¥rom the speeifie sravity of wator we know that 1 ee. of pure water
weighs 1 gm. at 4% C, Therafore the specific pravity of water
eguals ene. Hers the s}}miﬁe gravity of m‘igﬁwiﬂ acid is 1,84
1s8., 1 ce. of é&i@&w& aeid will weigh 1.84 gm. st 4° G, There-
fore 1 ee. of this sulphuric seid setuslly containe 0,94 x 1.84 =
1.7296 gn. of Fy30g. 4 normal sulphurie meid solution conteins
49 gm. of HpB0g in one liter. Then how many e¢c. of this C. P.
concentrated e@mmi&l sulphuric seid are needed to make a normsl

- golution? The swount needed »ay be caleculated ss follows:



© 131.7896 = x:49
; Texw %:%3% 3B .

%ﬁi‘@fﬁr&, 28 co. ol the sulphuric scid are required to make
ona liter of a nommal Qsalatim,; ' ‘

P11l the volumestric i’i&ak‘ﬁh@nﬁ Qmw}mlf full of cold dis~
$111ed m%@a@; Keasure %he concentrated sulphurie acid in a grad-
uated eylinder. Then touch the },i§ of the ayimr to the mouth
of the volumetrie flask, end let zngggsa; £low slowly down the
side of the neck of thw flasgk, Rinse the eylinder well and pour
into the wlmmswia flask. GCheke gontly, mm:er_ the solution to
volume and sheake 1% very thorvoughly as in *&:m mrossdures deseribed
earliier in meking FalH.

Clean the flasks as mentioned before and messure .%3, 20 gﬂ&
15 ce. of HpS04 solution, two of each in separste flasks. Two or
tiree drops of methyl red are sdded as the indicetor. Titrate with
siandard EX&@E solution. The fimt appearance of an apricot color
is the end point of titm%mzz,

Some resulis are shown in table XX,
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Table XX. The Titration of Approximately Yormal
Sulphurie Acid with 1,1525n HaoM SOLUTION

Trial | Aliquot of | Quentity of standerd Hady Hormality of
HpS0, required in titration TpB0,
=242 Sex ‘

i g0 ‘ 17.50 ' 1.0084

2 20 17448 1.0073

5 15 13.12 1.0080
4 15 13.10 1.0069

5 25 21,81 1.0084

8 28 21.80 1.0050
Average “ 1.0068

Stendard Potessium Iodate Solubions

The pure f@m of mﬁa@mw iodate can be used for the prepare-
tion of stable solutious for the &@gﬁsﬁimﬁi@a of sodium thio-
sulphate snd snlszo in tsm.ama&i;xe coppar solution z:séti fém the '
detorminat ion of the suger. Rach m;.aeuia of iodate , when reacting
with excess potassium lodide in the presence of acid, liberstes six
atoms of iodine by the reaction, IOz + Rﬁf‘z + 12 0L~ 12 XCL +
GHp0 + 6Igs Mﬁfam, 8 1%&1'/92‘ wr@i ‘salu%ien of iodate conw
tains one-sixth of o rem molecule. Of potassiwn iodate, £103,
with & mlm&lm' welgh% @f :33.4*%3, # iﬁ.’sw of normal ’m}mtian
contains %3.4&323} ﬁ - 35.&?2&‘@1. EI0g5.

For C.ln sclution = 35,5672 zm. KI0z per liter.

For 0.08n sclution = 2.8538 gm. XI0y per liter.

For 0.12n solution = 4.2806 gm. XIOs per liter.



Yelgh thie portions indicated above separately on bared pleces
of Zlazed black 9&3:}&3’.‘; {If no zlazmed ?ég@r san }m secured, s watch
glass can be used for this purpose.) Trensfer quantitatively to a
volumebrie flask fitted with z funnel and a comel’s bair brush,
Yash the funnel slowly with a streem of water, rinse thoroughly,
and dilute to the mark with COp-free water. Hix %@Mly and keep
in a glass-stoppered bottle in :‘?‘ cool place. This mmﬁmx is

steble and will retain its strensth indefinitely.

Approzizete One-tenth MNormal Sodium ‘*‘hisw:{gm&ie Solution
ont its Stendardiszetion with Standard
~ Potapsiun mé.aﬁa Solutions

The resction of sgodium thiosulphete and ilodine is as follows:
8 FagfeOg+ Igw & Hal + Neg8,0g

tue iodine atom will react with ono moleculs of thiosulphate. There-
fore, & A@mﬁﬁaﬁtﬁ& mmi golution of miwus.ﬁmm in reapect to zg 7
way b expectsd whon aﬁaf—teatii of its molecular ﬁa»igm ifa dissolved
in one liter of solution. The moleculsr weight of erystalline
sodium tiiosulphate HapSsOp-0Hp0 is 248,192 gm, Therefore, a liter
of one-tenih nomal sclution will conitain 24.8192 gu. of this erys~
talline salt.

This thiosulphate metiﬁn will keep unchanged for several
monthe {Somogyi}. The addition of sbout 1 ce. of In WaOH per liter
greatly ineresses its m@ility. 7 *ﬁ:—@ aelmiem ﬁﬁgum be resten~

dardized et intervals whem the solution is diluted for use.
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In a chemienlly elesn ditration flask, 25 ce, of standsrd
potessium fodate, 10 e¢¢, of 10 per coent solution of gﬁmsmm
lodide, amd 20 e, of 1Y sulphuric acid sre added. Sodiwa thio-
sulphate solution deliversd from a U, ©. Buresu of Standard
burette is then titreted against this solution. When the ledine
solor has faded to a pale yellow, 1 co. of the starch solution is
added and the titretion continued uniil the blue color of the
gtareh~iodine componnd has entirely disaypenred,

The resulis of & titrstlon are shown in table XXI.

When making the 0,000n thiosulphate mmﬁim, if two drops
of 1n Nalll are added %o 1 liter of the solution befare it is
diluted to velime, the solution will keep unchanged for st least

b davsg.
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Teble XXI. The Titretions of Approximetely One-tenth
Hormal Seodium Thiogulphate with Various
- Stenderd Potsssium Jodste Solutions

Date Hormel ity Guantity | Qusntity of Hormality
of K10 of XI0g | HapgBgOsrequired| of NagSs0s
in titration

S0, Gy

Q.10 28.00 %88 01004
: ’ 85.00 24.90 :

1939 0,08 25,00 19,93 0.1004
, 25,00 19.90

25,00 28486 0.1008

Lverage ” , ‘ Q.,m@i

0,10 25,00 28,72 0.09716
26,00 25,74

3«%0 @ ; %ﬁ «u- E{}mﬁg 9;39’?3.3
25,00 20,58

0.1z 25.00 30.38 0.09715

Aversge , 0.09716
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Stureh Solution

pritureate 2 gm. of soluble stereh sud 10 mg. of werewy
iodide with a 1itile weter and pdd *:.}:za' suapensgion ﬂlﬂﬁly to
ong liter of boiling water. ‘

Continue boiling until the m&éﬁm is clesr, Cool and
transfer to s glass stoppered bottle.

Vse 1 ce. of this starch solution for each § ce, eliquot

titretion.
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