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Abstract:

Six non-fasted, non-injeeted hamsters were used to establish normal blood sugar concentration and
liver glycogen content. Thirteen additional animals were killed after a 48 hour period of fasting to
establish blood sugar levels and liver glycogen content of fasted animals. Forty-six hamsters were
divided into nine groups, each group was killed at a set time after the administration of alloxan.
Alloxan monohydrate was injected intraperitoneally at the rate of 200 mg. per kg. body weight. Blood
samples were obtained by decapitation and blood sugars were run in triplicate oh each blood sample.
The method of blood sugar determination was; Byrd’s modification of the Folin-Wu method. The
copper reduced by the glucose was measured by a Leitz Photocolorimeter and averages of the triplicate
determinations were recorded as the blood sugars of the animals. The right caudate lobe of the liver
was extirpated and fixed in nine volumes of ice cold absolute alcohol saturated with picric acid and one
volume of neutral formalin. This material was used for the demonstration of glycogen. The liver
sections were stained according to Bensley1s modification of the Bauer-Feulgen Procedure. The
glycogen was determined by the use of a Densichron Densitometer and recorded as the logarithm of the
per cent of light transmitted. The average of the blood sugars, of the six fed animals was 114 mg. per
100 cc. of blood, while the concentration for the thirteen fasted animals was 116 mg. per 100 cc. of
blood. Four hours after the administration of alloxan, the maximum blood sugar level of a single
experimental animal was 274 mg. per 100 cc. of blood. A minimum concentration of 71 mg. per 100
cc. was obtained 168 hours after administration of alloxan which excluded this reaction from the
secondary hypoglycemia of the triphasic blood sugar response. The overall glycogen content of the
treated animals was 0.076 as compared to 0.141 for the non-treated animals. However, the former was
within the range 0.028-0.104 of the fasted non-treated animals. It was assumed that the drop in the
glycogen content was due to the effects of fasting rather than to the effects of alloxan administration. It
was concluded that, alloxan administration intraperitoneally at the rate of 200 mg per kg. body weight
had no effect on the blood sugar nor on the glycogen content of the liver.
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ABSTRACT

Six non-fasted non~injected hamsters were used to estdblish
normal blood sugar concentration and liver glycegen content. Thirteen
additional animals were killed after a U8 hour period of fasting to
establish blood sugar levels .and liver glycogen content of fasted
snimals. Forty-six hamsters were divided into nine groups, each group
was killed at a set time after the administration of alloxan. Alloxan
monohydrate was injected intraperitoneally at the rate of 200 mg. per
" kg. body weight. Blood samples were obtained by decapitation and
blood sugars were run in triplicate on each blood sample. The method
of blood sugar determination weg Byrd's modification of the Folin-Wu
method. The copper reduced by the glucose was measured by a Leitz
Photocolorimeter and averages of the triplicate determinations were
recorded as the blood sugars of the anxmals. The right caudate lobe
of the liver was extirpated and flxed in nine volumes of ice cold
absolute alecohol saturated with pieric acid and one volume of neutral
formalin. This material was used for the demonstratien of glyeogen.
The liver sections were stained according to Bensley's modification
of the Bauer-Feulgen Procedure. The glycogen was determined by the
use of a Densichren Densitometer and recorded as the logarithm of the
per cent of light transmitted. The average of the blood sugars of
the six fed animals was 11L mg. per 100 ce. of blood, while the con-
centration for the thirteen fasted animals was 116 mg. per 100 ec. of
blood. Four hours after the administration of alloxan, the maximum
blood sugar level of a single experimental animal was 274 mg. per
. 100 cc. of blood. A minimum concentration of Tl mg. per 100 cc. was
obtained 168 hours after administration of alloxan which excluded
this reaction from the secondary hypoglycemia of the triphasic blood
sugar response. The overall glycogen content of the treated animals
was 0.076 as compared to 0.14l for the non-treated animals. However, .
the former was within the range 0. 028-0 l@h of the fasted non-treated
animals. It was assumed that the drop in the glycogen content was
due to the effects of fasting rather than to the effects of alloxen
administration. It was concluded that, alloxan administration intra-
peritoneally at the rate of 200 mg.. per kg. body weight had no effect
on the ‘blood sugar nor on the glycogen content of the liver.
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" INTRODUCTION

Blood‘ Sugars: A ‘fatal h@og]?ycemic bloed sugar with a con-
centration of l,es';s than 15 mg. per 160 ce. of bloed 2-4 hours after
the‘intravenous administration of TO mg. of élloxan per kg. body weighf
was first observed in.rabbits by Jacobs (1937). Dunn and co-workers

"(;9h3) found that alloxan produced selective hecroéis in +the islets of
Langeéhans in rabbits,\showiné a fall of blood sugar'to 59 mg. pér -
cent. Studies of thelblooa sugar response of'angmals treated with |
va‘nrying amounts- of .alloxan ﬁave been ez\df;ensivel.

Blood Sugars in Dogs: Maph@ff (1948) maintained dogs for three

days on water before injeéeting 75 mg; of alloxan per kg. body weight.
He.repofted bloed suéar levels ranging from 112-750 ng. per 100 ce. of
~blood 1-19 days éftgr administration. Goldner (l9¢7)‘réported blood
‘sugér-levels of 98-356 mg. fer cent in 17 pahcréatec%omized dogs 1-48
hours éfter int;avenous injédtion of varying amouﬁts of alloxan.. Blood .
l_sugars renging from 28-600 mg. per 100 cc;.of blood were observed By
Shipley (l9h7)‘in dogs one-fourth to 48 hours after intfavénous adminis-
tration 6f 75—mg. of alloxan per kg. body weight after vagotomy and
thoracic sympathectomy, énd vagotoﬁy, thoracic sympathectomy, and sham '
Qperétions had begn performed. Houéséy (1947) reported blood sugars
between é8 and 471 mg. per iQO cc. of blbod 6ﬁe-ha1f to h8'hours_in
pancreatectomized chloralosed dogs which had received intravenous
injections of 100-200 mg. of alloxan per kg. body wiight.

Y
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Blood Sugars in Rabbits:. Hard '(1944) injected rabbits intra-

venously with doses of alloxan ranging between 10 and 300 mg. per kg.

" body weight and reported blood sugar concentration of 39-400 mg. per

100 cc. of blood 1-12 days after administration. Goldner (194L)
reported blood sugar levels of137-507‘mg} per 100 cc. of bléod i;h8‘

hours after intravenous injecﬁion of 200 mg. 6f.allexan per'kg. body

‘wéight and 6-8 units of protamine zinc insulin. He also reported blood

sugar concentrationsi6£530-lh8 mg. per 100 cec of blood for the same

. time period and same dosage of -alloxan in adrenalectomized rabbits.

Rabbits receiving intraﬁenously 200 mg. of alloxan per kg. body weight

- gave blood sugar levels of 199 -640 mg. per cent one heur to one week

after administratlon, ‘as reported by Bailey (1943). Kendall (1945)
reported thet blood sﬁgar concehtfationé in'rabbifs‘injected intra;
venously with doses of 50~ 195 ng. of alloxan per kg. body weight ranged
from 17 -490 mg. per 100 cec. of blood, -one hour to 50 days after
injection. '

+ Bleod Sugars in Rats: Lezarow (1946) injected rats intré-
VeﬂodslyAwith alloxan in various doSés of 15-200 mg. per kg. body _
weighf. He reported blédd sﬁgar‘averages of 109-933 mg. per cent

172 hours after admlnlstratlon. Shipley (1947) 1ngected male para-
biotic rats 1ntraven0usly w1th 100 mg. of alloxan per kg body. weight.
The Blood sugarslof~these rats ranged betﬁeen 4y and 823 mg. per cent
1-23 days after administration. Palay (19'!#6) recorded blood sugar.

levels of 25-800 mg. per 100 cc. of blood in rats receiving L0 mg. of:
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alloxen per kg. body weight. He compared these results with blood sﬁgar
levels of 90-160 mg. per iOO ec. of blood in rats in which the same dose
of allexan waé,preoeded by an intravenous injection of neutralized
cfsteine.hydrochloride in emounts renging from 52-1180 mg. per kg. body
wieght. in testing the antagonism of the diabetogenic action of alloxan
by pentnuclectides, Emerson (1946) injected rats.: ;ntraporitoneall& with
'pontose nucleotides obtainod fromnyeaét nucleic‘acid at_350'mg.'of_'
:nuCleotides per kg. body ﬁeighﬁ 30-h5fmiﬂﬁtes before intravenoué'injec-
tion of 40 mg. of alloxan pef kg. bod& welght. The blood‘ougar concen-
tratlon reported ranged up to 6@0 mg. per. l@O ce. of blood 1-600 hours
after the initial treatment began.

Blood Sugars in Gulnea Plgs Blood sugar levels of 11k-12k mg.

per cent 1-7 hours after admlnlstratlon were reported by Grlfflths
(l9h8) after injecting 200 mg. of alloxan per kg. body weight sub-
-outanéoﬁsly, inﬁracardiaily,'and intraperitoneally.

Blood Sugars in Birds: Scott (19%5)Iréportod no changes in the

blood sugar lefels.fesulting from iﬁtravénous injections of élloggn'in
various. amounts in baxn,OW1s, horned. owis, pigeons, ducks, aodfohiékenst
The dose of alloxsn veried fx;om: 50-200 mg. per kg. body weight ‘For
periods of from 2~64 days in increasing quantities. The bloed sugar
' response of thése birds was botweén.IOO and 180 ﬁg. pér cent. .The

changes observed we:e.considered to be normal variations.

. Blood Sugars'in Sheep and Calves: McCandless reporbted blood

sugar ranges between lh‘and 255 mg. pef cent'in fasted and'non-fasted
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sheep 1;38 hours after intravenous injection of alloxan in doses of
75-125 mg. per kg. body welght. In other Work by McCandless (19h9),
'Guernsey bulls 2-3 weeks old received progressively higher doses of
alloxan intravenously, startlng at 65 mg. per kg. bedy welght and -

ending with 175 mg. per kg., for periods dp to 22 days.‘ The blood

sugars of these-calves ranged froﬁ 22-275 mg. per 100 ce. of blood;

one-half to 48 hours after administration.

Blood Sugars in Hemsters: Harris (1946) studied the histo-

logical effects of alloxan'on the golden hamster} He reported ter-
minal blood sﬁgarg of 458-822 mg. per 100 cc.. of blood 2-k days after
intravenous administration. Harris made.no attempt to .study the
changés in the blood sugars over timed reaction periods. |

Liver Glycogen: Lackey (l9hh) reported the mean value for

chemical determination of llver glycogen in control rats as 3 056

.per cent and for alloxan-treated animals as 0. 8@6 per cent. The

rats had received an 1ntraper1toneal‘1n3ection of 200 mg. of alloxen
per kg. body welght as a s1ngle dose. Theﬁalloxen=treated animals
used to demonstrate the liver glycogen were those which had survived
_three or more days and had developed moderate to severe diabetes.
Carrasco-Formlguera (1950) reported quantltatlve chemical sstlmatlon
of -liver glycogen as O. 35—@ 80 per cent in 2h-hour fasted rabblts.
In'animels receiving 200 mg. of alloxan per kg. body weight the liver
glycogen was 0.16f0.68 per ceﬁs three hours after feeding intragastric-

ally 30 cc. of a 10% solution of a totally neutralized lactic acid per .
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kg. body weight. The liver glycogen in rats given onlj lactic acid-
lactate feeding (;ame dosage as in the foregoing) was 1.38-4.80 per
cent in three animals 4 hours after feeding'. ’ |

Thé woxfk outlined in this paper was designed to study the

effects of Iintraperitoneal injection of alloxan on the Elood sugar
level iﬁ the hamster for different reaction' periecds. In a.ddi‘bion,
determinations of liver glycogén were méde. in order to | study t‘he

.effec-bs of various blood sugar levels on the liver glycogen : content.
METHODS

The hamstngs used were divided into three groups. Greup 1l was
the non-treated an:'gmals'; these received no alloxasn or were ’chéy. fésfed-.
In Group 2 the animals, known as the fasted non-injected group, |
received no alloxan but were fasted forha period of 48 hours. - Gx;oup 3,
ﬁhich will be referred to as. "ex‘pe::"imentali", was diﬁded into nir}é
timed reaction periods. Each'reaction groﬁp was killed. ,affer a set
time interval following alloxan administration in order to obtain the
blood samples and the right caudate lobe of the i:i,ver.‘ A1) animals of
Gfoﬁp 3 were fasted for a perioﬁ of 2k h_ours before allioxan éd.minigtrg-
tion and not more than 24 hours sfter administration.

The a.nlmals We':;-e reared in round cages With an adequate diet of
Ralston Purina léboratozy chow and fresil water. When sélected. B théi_r
weights réhged betwlf;réen 60 and 106 grams with an average of 85.6 grams.

A1l hamsters were young, meture -adults , 25-40 weeks o0ld, in a
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non-llibemating condition.’

The animals in Group 1 were used to establish normal blood sugar
and liver glycogen levels. Special care was taken to selectl the animals
so that '1;he weight range did not exceed 10 grams . To fa'cilitvate ‘the
drawing of an adequate amount of blood, each animal was decaprbated and
the blood was ccllected in a clean watch glass. The blood drawmg was
completed within 75 seconds after decapitation. Three 0.1 cec. samples
_ were drawn up in a pipette and analyzed for blood sugar by Byrd's (1925)
modification of the Folin-Wu method. The reduced copper was measured
by the use of\ a Le:n.tz Photocolemmeter using the fllter #1128 The
efficiency of Byrd's medification of the Folin-Wu method in _the recovery
of blood sugar 'f‘rom a bikood samgile has been found to be 100 per cent as
compared to the Folin-Wu method (Byrd, 1925). |

The blood samples’ were drawn, dilu'ted“ suecessively with 0.7 cc
of distilled wefex,.-o.ll cc \of a l@% solution of sodium tu.ngstete , and .
0.1 ce of two-tl;lirds normal sulfuric acid. This dilution was carried
out first because of the fast coagulation of the blood, and then the
right caudate. lobe of the liver was extirpated. This procedure was
carried out so that an, aliéuot- of Dlood repres‘enting. the .amount o:E‘>
glucose in the entire sample was thus obtained.

The tr:n.mmed liver was placed in nine volumes cf ice cold
absolute alechol saturated with picric acid and ene volume of neutral
formalin for a period of 12 hoﬁs in accordance "with Bensley's method

as described by Glick (1949). The. liver was then ‘transferred to
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dioxane for a total of 16 hours with the diexane.sdlution being changed
after a'S héur pefiod. The tissue was held for one aﬁd ene-half hours
in a mixture consisting of melted paraffin (two-hhirds) and dioxane
(one-third). It was then held for one and 6ne-half hours in melted
paraffin after which it was embedded in‘56—58 deéfee C paraffin. The
tissue was sectioned at a #hickness of 1Qﬁl o
Every twentieth serial cross section was taken for the histo-

logical demonstxation of glycogen. Glycogen was stained by the use
of Bensley's modificatién of the Bauer-Feulgen ﬁethbd ag described by
@lick (1949). Aftef staining, the slides were passed through dilute
solutions of HCL and NaOH to obtain a "£rue" reaction of the glycogen
+to the Feulgen reagent. "True™ designétes those reactions of alde-
hydes which, after being freatéd with the Feulgén reageﬁt and decoloxr-
ized by dilute NaOH, were restoréd to their oriéinal-color inténsity
by dilnte HCL1. .The originai\intensity'of the color reaction of the
"psendo” aldehyﬁes-cannot be restored by this procedure. The twenty-
first serial cross section was used as a negative control by digesting
out the glycogen with saliva and staining the liver in the same. manner
as'above. |

' fﬁe procedure fqr Hecapitétion, biood sugar determination, and
livef lobe preparation for the animals of Group 2 wﬁs the saﬁe as for
the animals of Group 1. However, the animals of Group 2 were subjected
to a 48 hour fasting period before the blood sampies and. fight caudate

lobe of the liver were obtained.
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After a périod of 24 hours,fasting,vGroup 3 animals réceived
intréperitoneally a single injection of 200 mg. per kg. bod& welight of -
a freshly prepared 2 per.cent solution of alloxan monbhydfate (Eastmaﬁ
Kodak Co.). The site of the injection was approximately 6 mm. to the
left of tﬁe linea alba and 15 mm. posterior to the thoracic caée. A
#26 one-half inch needle attacheduto'a 20-40 uﬁ;t Eco insulin syringe
(Eisele.and Co.) was used to make the injection. In making the injec-
fion, a checklwés made in eéch cése in order to determine whether or
not the needle had entered an abdominal organ ipstead of the abdominal
cavity by drawing back thé.plﬁnger to observe éhe presence or absence,l
- of bleod in the needle. If_no.blood.was found,‘the‘injection was mede.

The injected'hamsters were éliowed to remain alive for periods
of l,2,h,8,l2,2h;h8,72, and 168'houis after injection. In each cage
the animals were subjected to a oh-hour fast before alloxan adminis-
tration. Those which were kept léss then 24 hours received no further .
food. Thé intention oflthe fast was.to obtain low levels of glycogen
which would be more 6r less uniform throughout the entire group. Tﬁose
which. were kept alive for 48-168 hours after treatment were fed
immediately after injéétion. Hoﬁever, iﬁ order to deplete the liver
éiycogen, the food was removedgzh hours prior to'decapitatién
(Cerrasco-Formiguera, 1950). )
ﬁhder normal cdnditiéﬁs,,the glycogen content of the liver does

not femain_constaht throughout an entire 24 hour perioed. According to
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Deane (1944a) and van Well (19hj;)ﬁ’ who studied the variation of the
'glycog-e_n con%en'b of_ ‘the mouée_ liver, there '.a'x_"e high and low levels
which occur in all individuals at approximately the same time of day.
Therefore, the animals -v}_ere idecapitafed on successive days at appijoxi-:
‘mately T7:30 P.M. It was hoped that in this menner errors due to the
normal periocdic changes wo_uld be minimized.

Loveland (1931) in demonstrating the diminution of the glycogen
store in 'bhé rabbit placeﬁta' during pregnancy es.‘c:una:bed- the glycogen |
content visually as demqns*bra‘sed by Best's Carmine method as four plus
equal to maximal glycogen and one plus equal to minimal glycogen. |
Graflin (1941) arrenged a sequence that a given 1ivef contaiﬁed respec-
tively mére or less liistologically démonétrable glycogen thag the liver
preceding or following it in the series. Onithe other hand,. Deane (19L4kb)
used the plus symbol to indicate that only scavtered cells in the lobule
ccsntained glycogen, one or more plus's indicate and appreciabie‘ Quan'&itf
present. |

. The optical density of the stained liver tissue on the slides
was obtained showing the relative glycogen.content of the liver lobe.
The optical densi’cy is represented as the log of the per cent of light
trensmitted. This was assumed to be proportional to the amount of
glycogen present in the stainéd section of the liver tissue. A
Densichron Model 2150 Deﬁsitometer was used to measure the transmitted
iight and a Bausch and'Lomb mic;ro-projecil;or provided ’ché necessary 1ight‘

source. A'm—j;éroscope"diaphragxn was placed over the probe unit of “the




14
densitometer to edjust the a@erture_size, thus enabling measurements to
be made on very small areas of the liver sections. Zero readings Vere
obtained for each slide‘bY'adjusting the meter needle ﬁe the zero pesd-f
tion. This reading was the standard reading upon which all the. other
readlngs were based. The sectlon, on which the llght transmlttance was
to be determined, was ‘then placed'oVer the aperture. Readings of the
optical density, whlch represented the comparatlve concentratlon of
"true" glycogen, were taken on each twentieth section. Approximately
30 readings were made on each slide. This seme procedure was'repeeted
using the negative control sections in which the gi&cogen was removed
by saliva digestion. Tﬁe optical’density representing the giycogeh
confent was oﬁtained by subtracting the amerage optical densitieé of

the negative conbrol slides from the average optical density of the

"true” glycogen slides.

- EXPERIMENTAT, DATA
Table I shows.the weight,. blood sugar level, and liver glycogen
index of the six animals used in Group 1. The blood.sugar content
expressed in mg. per 100.cc..of bieod, is the average of.the triplicate
determinatiens which rere made‘on each biood sample. The average blood
sugar content ef the check animals waeullh mg. per iOO ec. of blood
with a range of 102-126 mg. per 100 cc. The average index of the glyco-

gen content of the liver lobes was 0.141 with a range of 0.058-0.210

\
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TABLE I.

Weight, Blood Sugar, and Liver Glycogen Index of
Non~fasting and Non-injected Hamsters.

" Animal Weight Blood Sugar Index of Liyer
No. | (grams) (mg. per 100 cc.) ‘ Glycogen
N1 91.5 126 Ty 0.110
N2 90.0 121 Tt 0.129.
N3 86.5 102 t 3 0.210
Nk 87.0 116 7 0.170
N5 88.5 .10k }%h 0.167
N6 N 93.0 111 -9 0.058
Avg. | 89.k 1 s 01l

The weights, blood sugar values, aﬁd3liver glycogeﬁ ;hdexes of
Fhe thirteen animals used in the fasted non-iﬁjected group are preéénted
in Table II. Bload sugars averaging 116 mg. per 100 cc. ana~ranéing
between §3 and 163 mg. per 100 cec. of blood were obtained. Sincé slides
Al, A3, and Al vere counterstained with Delafield's Hemstoxylin thus
obscuring fhe red-violet coler of the glycogen, these élfdes wére not -
‘used for tﬂe glycogen content determihatién. Thé average index of the
liver glycogen was 0.045 with the range being 0.028-0.10k.
' Table III inecludes the reaction time, total number of fésting
hours, body weight, blood sugaf, and liver glycogen indéx of‘animals
receiving alloxan. Tﬁo hamsters died after the injection, and

autopsies were performed but the cause of death was ﬁndetermined;

Index readings were not taken on slides Wl, W3, and W4, since they
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were counterstained with Delafield's Hemat.o'xylin, and z3 and Z4
sections were ruinea in staining.
ﬂ' Figure 1 shows the blood sugar content of the individual
animals | of the various groﬁps. Each point represvents the blood sugar
concentration df an ing'lividual animal., Figure 2 shows indexes of \]'.iver.

glycogén. content.
TABLE II.

Weight, Blood Sugar, and Liver Glycogen Index of
48-Hour Fasted and Non-injected Hamsters.

¥ K Animal Weight Blood Sugar “Index of Liver
‘ : No. ( grams) (mg. per 100 ce.) |- ' Glycogen
5 : a Al 7545 . . 133 . 16 C L mm———
. A2 74.0 126 18 . © 0,036
A3 " | 845 <113 3 L me——
AL 89.0 C112 +3 - [ —
A5 75.0 - 114 7 0,042
A6 70.0 163 - 14 . - 0.028
‘ A7 |7 8.5 | . 94 . 15 . 06037
' B A8 82.0 |- 93 T4 - 06043
. A9 il 69.0 ©106, t4 -, 0.059
Al10 85.0 . . | 121 2. ' . 0.039
All | 70.0 . 113 . L ts L ; 0.029
Al2 65.0 . 96 1 . 06042
Al3 60,0 - 119 12 . 0.104
Avg. . T545 © 116 t5 . 0.045
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TABLE III.

Weight, Blood Sugar, and Index of Liver Glycogen of

Alloxan Injected Hamsters.

Animal | Reaction Total Weight " Blood Sugar Index. of

No. Time Hours (grams) | (mg. per 100 cc.) Liver '

. (Hours) | Fasting : - | Glycogen
Rl w1 25 98 208 6 0.017
R2 - 100 124 kA 0.028
R3 89 i31 *9 0.020
R4 . 83 125 3 0.146
sy 2 26 95 113 2 0,012
P 98 - 108 *5 00320
53 89 - 100 4 0.074
S4 101 92 +7 0.095
Tl 4 28 94 103 i § 0.020
T2 99 274 *12 0.094
T3 88 96 - f1. 0.094
T4 92 101 *#2 0.116
UL 8 32 86 8/, +1 0.054
U2 92 79 +0 0.058
U3 96 108 t2 0.082
U4 -90 143 t4 0.067
V1 12 36 97 103 t2 0.088
V2 82 123 +3 0.102
V3 90 . 93 tA 0.216
Vi 101 - 100 *+0 0.216

. {Continued)
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Table III. (Continued)

Animal | Reaction Total Weight Blood Sugar ‘Index of
No. | Time Hours (grams) | (mg. per 100 cec.) Liver

‘ . (Hours) | Fasting Glycogen

. ) ! \

Wl 24 48 78 ' 117 +8 e
w2 | ' . 76 137 15 0.060
W3 g7 | . 14l rH | =
W4 : 91 178 $0 | e
W5 : T4 123 6 0.065
W6 : , 71 155 tL 0,048

W7 . : 82 . 84 *1 0.043 .
w8 . ' 81 11 . ¢t | 0.040
w9 76 114 e ' 0.046
W10 85 103 7 0.012
Wil ' 84 died o .
W12 69 118 “+3 0,051
Wi3 , 68 119 . 2 0.073
W14 -3 100 3 0.063
X1 ‘ 48 24, 82 109 4 0.100
X2 . o 85 111 t8 0.093
X3 N , 99 101 211 0.114
- X4 S ' 1 104. 102 4 0.110
pal TR 7A 79 102 - #1 0.060
Y2 81 122 . %8 - 0,090
13 105 died - | e———
Y4 : 106 - 112 *2 0.096

71 | 168 24, g | . 111 . * 0.072 -
Z2 , 86. - 107 +2 . 0.065
Z3 ) ~ 94 ' 71 *+5 ———
V7 ) . .| - 99 .0 | ——
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DISCUSSION

The t;iphasiﬁ effect alloxan exerts upon the islets of Langerhans
has been observed in dogs and rabbits receivieg alloxan iﬁtravenously
(Goldner and Gomori, 1943; 194k, 1947). A hyperglycemia appears
promptly after administration of alloxan and persists for several
hou;s. - This phase is follqwed by a hypeglycemia and finally a permanent
hyperglycemia (Geldner, 1947). The initial hyperglycemia is caused by
_the action of alloxan on the adrenal medulla (Goldner, 1944). Alloxan
either stimmlates the beta cells to pfoduce insulin or causes the
affected cells. to‘releaSe the insulin preeent-in them, resulting.in )
the hypoglycemlc reactlon. Finally; tﬂe hyperglycemia results-frqm
the permanent necrosis of the beta cells (Goldner, l9h4)

In contrast to the work reported above, the hamster shows
- little response to the intraperitoneel administration of ailoxaﬁ.
Animals in Group 3 Whlch were sacrificed one hour after 1n3ect10n
showed a sllght rise in blood sugar 1evel as compared to the untreated
contwols. This inerease did not appear to be a hyperglycemic condition.
- The blood sugar value of the ethe;'treated animals did not indicate aﬁy
hypoglycemia.: or ﬁypergl&cemig.

Comperieon of the'resul%s obtained by intrewenous injection
(Harris, l946),witﬁ fhbse obtained by intra@eritoneel injection (in
. %he,present work) emphesizes the variatione which occur due to dif-
ferent injectio#-methods in hamsters. The scattergram reading

(Figure 1) shows a maximum blood sugar value of 11l mg. per 100 cec.
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of blood 48 hours after alloxan administration, while the intravenous
method resultéd in’6h7.gg; per 100 cc. By the iﬁtravenous‘method a
maximum blood sugafivalue of 720 mg. per 100 cc. of blood T2 hours
éfter injeetion was recorded. Results of the intraperitoneal injection
show.a meximm blood sugar level of 122 mg. pér 100 cec. of bloed for
the same period. Harris (1946) reported a reading of 822 mg. per i@o ce.
of blood 96 hours after injection. The experiment presented in this
paper did not inelude a groﬁp which was held for 96 hours after,injection,
but the maximum figure oﬁtained from.tﬁe 168 hour group, m mg. per 100
cc.‘of blood, does not show a noticeable blood sugar increase.

Bailey (1946) found that alloxan disappeared from the blood of
rabbits fivéiminutes after intravenous injection. He attributes‘thé
disappearanée of the alloxanto its reaction with the sulfhydryl\group
of gluthathione, the alloxan being reduced té dialufic acid wﬁich has no
‘diabetbgenineffect; In hamsters receiving intraperitoneal injectioﬁ
the alloxan may be converted inte dialuric acid before it can exert any
diabetogenic effect. | |

To determihe,the effectsfof Starvation, a group of.fasfed nen-
| iﬁjected animals was‘starved-for 48 hoursﬂbefore leo@'samples were
taken. There is little indication from these results that starvation
.tends to alter blood‘sugar level in the dirécﬁion of the hypoglyéemi¢
reéctfon; However, the true picturé may be masﬁed by utilization of
étofed liver glygoéen. Bepéuse of thé failure tg develop a marked

hypoglycemic reagtion, it is assumed that pronounced changes in blood
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sugar levels would be due to effects of alloxan.
Harris (1946) reported tﬁe probable disbetogenic dose of allozen .
when administered intraveﬁously to be approximetely 60 mg. ﬁer kg. body .
weight. Since the intraperitoneal administration of 200 mg per kg.
body weight did not result in the triphaSic response reported above,
the effective dose by this method has not been determined.

-The distribution of the 1iver.glyeogen values ebtained from
densitometer readings is recorded iﬁrFigure 2. Readings from the.non;
treated animals show a wide range in glycogen values. In contrast to
Group 1, the animals of Group 2 show a lower liver glycegen value.

The normal bloed‘suger level of Greupra animals, Figure 1, may have
resultedvirom the transfer of liﬁer giycogen to‘glueosel iye data on
the treated animals do not shew a eorreiation between bleod sﬁgar -
levels and liver glycogen-velues,.as indicated by the results obtained
fer animals sk, T2, 13, end V3. However, there is a hoticeable low |
glycogen index in the.animels of Group 3. OnLy sir‘of the thirty-nine
.animals show index readings higher than the maxinum readings of the
fasted non-ingected group, but the glycogen index readings of these
six animals are within the range recorded for the non-treated group.
From these data it is postulated that the low glyebgeﬂ.readings of

this group are due to the effects:of'starvation. ‘

SUMMARY
Hamsters when,inﬁected intraperitoneally failed to show the

triphasic blood sugar response.
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The liver. glycogen content of treated animals did not vary

appreciably from these of the fasted animals. Glycogen content of
treated éroups was lower than the glycogen content in fhe untreated.
This decrease was attfibuted to the effects of fasting rather than to
the effects of alloxan.

- Two huﬁdred'mg. pér kg. body weight of alloxan monochydrate,
administered intraperitoneally, did not result in a diabetogeﬁic

condition in the gelden hamster.
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