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=Abstract—

Influences of glucose on the alloxan texicity to the mice and on
the metabolism of the rabbits treated with alloxan,

Hyung Zin Kim, M.D., Zae Heun Park, M.D., Kyu Ho Kim, M.D. and Han Yeung Lim, M.Dx

Department of Pharmacology, Woo Sok University Medical College

Seoul, Korea

(Directed by Professor Man Ryun Shin, M.D., MDS)

Alloxan is a well known diabetogenic agent which destroys the beta-cell of the Langerhan’s islet.
The authors investigated the influence of ‘the repeated infusion of glucose solution 'upon the toxicity
of alloxan in the mice. The effects of glucose on the blood sugar content and the serum transaminase
(S-GOT and S-GPT) activities in the rabbits treated with alloxan were also observed.

The results were as follows:

1. The LDso of alloxan in mice showed a slight decrease by pretreatment with glucose for one or
two weeks.

2. The elevated blood sugar level in rabbits induced by alloxan showed a significant fall for the
first 3 days by pretreatment with glucose.

3. The increased serum transaminase activities in rabbits induced by alloxan decreased for the first

3 days by pretreatment with glucose.
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glucose HELE ROl EHD & A+T PRI

Woerner? = glucose & EHBIEHES BREMIA K
B9} Langerhans o #{k7} A 718 #i£2319 = Dohan
&£DO goko] EERN = HIRAY glucose & KEHE
B39-S& o) BinkEe] 23 Langerhans &9 #Hiiel
hydropic degeneration ¢} “}e}v}= glycogen o] g o}
2 8. Duff &% k3t KRS FoUKRSAY
alloxan o 2 FiE@E I glucosed] 23 23 #{be
M= bz shgl k. Danowski® & glucose #EHL 2 K3}
BifugEe 3EFC] RiBE ol = insulin & HHEZS 1B
%459 ., Langerhans &9 §ifns B/AsE A2 mo}

28yt Brown &9 EMBHRS Bzt KR
glucose & HAS 9wl Langerhans &9 hyperplasia 9}
hydropic degeneration & QA9 miEEE 233 ¢
Stz WEst gz Carter 031 2 FHAZEEHPL ghe-
cose, mannose, fructose -3 J&Eslw] alloxan #EZ &
= BERRBES MHEd gz @Estat. Alloxan &
ESE sy BERe] Langerhans B A9 beta-cell
T st BRRE BEASG2SMY RS =
el B3 e slione FRREE 48] BERRES] B
=2 9 oA [P transaminase IFHE S BhA g
t}, 19
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EEZL glucose o] alloxan Ftt: L alloxan HERKE
o Bl 1A% B8 27 A% glucose MILE
mouse o] ¥+ alloxan 2] FTHEFHE(LDso)3 alloxan
BiES LDsod HE:T ob-&8 KEE glucose 2 FiIE
B8 2 alloxan & LH3E m¥E L M transaminase
£ WESRQ alloxan BBBEES ket d&d 72
2 MEAEE A7 WENE violvh

RemE " 5k

ERGmad s —EfkaA 28RN E AEd BE
12~20 g & mouse ¢ BE 2kg RSt BT AT
KRS B9 ERgel HAsty.

A KBRAAE ghicose o) alloxan B} v A& BB

E 27 #3ld glucose 2 FEE Y mouse B3t alloxan

HELRY HBRFES LDod HBElg s glucose 2
MEET FREY miEE 2 M transaminase FHiE
% alloxan BB A3 HEHgsdAd

A) LD g

Mouse 1058l & 1 Fez o & ot —FE
alloxan & ETFHESSIY 2%E FAstE g3 2%
£FE B Rz 2 PR B 10ES 3td &
FES B E B3l Beherens-Kaerber o] K
FEEHO k3t LDsg Hisa ek

Alloxan FBHHAB GBS LDog k3t glucose
2 RREY P(EEREDY LDng R3td histd e
ERBES 5% glucose 5Sml/kg & 1 H 154 Boyes
1B+ 2BEM HRESz wbA BE 1SRG
alloxan & FrTHESIE

B) muERwE

KES HFRAA Biustol 30 58l 3000RPM 15
G RBOILESY MBS ST mES Somogi-
Nelson 176 fkalo] WEIAT. HERIE THS
#strl Bt BEme gkl g mle #EsA &
Skt

TKE 6vl2)E 1 #o2 8t alloxan 200 mg/kg & &
AR E5Y % 3%M, 18, 2H, 38, 58, 7Hd
Rilnst mpEe MEP .z, KB E 5% glucose

Sml/kg & 1H 154 188 2 2HEBM Kulfsis

whxl o S 1 BRI alloxan 200 mg/ke & HHPIR
S13te] MifES WES} e alloxan MBHLHI HBEES H
3k =

©) ¥ transaminaseEWLEE R

Mm% transaminase FEEE S = FEMH glutamic
oxaloacetic transamingse (GOTIS} glutamic pyruvic
transaminase (GPT)9| EHEFES HEstdd. mEpE

A% e Hikozn HRES EREAA nEE &
B3} 2 Reitman-Frankel 3 8¢k k3o BlIE LS
glow R¥o 2 Sigma il & RS 5 Spectro-
nic 20 2. & FEdg

# B @R #wPY=E alloxan 7 5% glucose I
ol ot v}, Alloxan & Matheson Colemen & Bell itfil&
EHRT doitt Az 98014 FRGR glucose B
W2 AP ZERIl R 5% glucose TS MRS

B AM

A) LDso

1) Alloxan 9] mouse o %3+ LDso

Mouse o] alloxan & B THESS 2wl 653
B¢ 320mg/kgolgm 2BApel ETHE S 540
mg/kg ol vk, 2 PR 10 EHetd £FEES T
BE Eoske EHE LDso-2 452 85mg/kg ol ok

2) Glucose . §EE S mouse o ¥} alloxan &} LDs0.

Mouse & glucose Jgo.2 13EH 2 2 HBMH MRED
# alloxan €& TSI £33 LT K& 444.0
mg/kg F 436. 0mg/kg 24 %EEFE] Hsle 8 85mg/
kg 9} 16. 85 mg/kg 7} WA g o+ (Table 1, Fig. 1.

Table 1. Effect of glucose on the LUso of alloxan

to mice.
Treatment LTso(mg/kg)
Alloxan in control group 452. 85
Mlzan in rice i gl s o
Alloxan in mice with ‘glucose 436.0

ad ministration for 14 days.

) [] atloxan in control
{mg/kg : o .
77 oiloxon in mice with glucose
administration for 7 days
460} 22 olloxan in mice with glucose
administration for |4 days
440t -
4201
400}

Fig. 1. Effect of glucose on the LDso of alloxan to miec.
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B) m #% B

1) Alloxan BB HHR] mEE

6uta] 9] FKiEol alloxan 200 mg/kg & AEARA HESHT
% 30[, 18, 28, 3H, 58, 72 HEd nEE
© £4 118 8+6.0, 141.8+7.1, 155 546.8, 147.0%
12.0, 128.848.2, 115742 4mg/dl 24 TFEERHES
Q) 91. 04+6. 1 mg/dl Bt} 2miye 2 BE3] #in
Eiiis

2) Glucose FiEEH alloxan JLERERS] MibEE

Glucose {52 1 E = 2B BR BT HolA e mbE
B2 £% 101.2+8.6 7 105,019 8 mg/dl 24 EHHK
WIMEE 91 0=6.1mg/dlo] Hete] 119%9 15%9
g 2ok

a) Glucose 2 1B HM TEER alloxan HERS] m

67tE1Y) RES 5% glucose WO = 1 EAR FRE
&% alloxan 200mg/kg S FFRA &Stz 38MHE, 1
A, 2H, 3B, 5H, 7Hd BEY mEE: £%
112.6413.0, 110.210.0, 117.3%=5.0, 121.0£5.0,
137.0+3.9, 135.0%3.4mg/dl 24 3 RAAE HEH
of Mebe) 59, 229, 24%, 17%9 BAEF 2 HiEt
Bioz HEHED £F 2924 50, 7HAE £&
0.9%, 24%7} EmstR e

b) Glucose 2 2BHTE B alloxan HEFS m
R ‘

6ehel 8} RREE 5% sglucose o2 2BHE NiEE
&% alloxan 200 mg/kg & RPN HEAHst 2 3BERG, 1
H, 2H, 30, 58, 7Hd REY mEE:s £&
123.448.9, 128.438.4, 129.87-8.2, 139.4:10.2,
131.644.2, 120.019. 3 mg/dl 24 $HRBE K39 1
H, 20, 3BIAE 9%, 16%, 5%9 W E 29xn
3FEM, 5B, 7 BAAME 4%, 2%, 13%S) #nE 29

=d 3EMT 2 Bl FEHENLE FERFAG
(Table 2, Fig. 2).

C) mi#F GOT JiEE

1) Alloxen B5#EF2] GOT {HEE

6rre]9 HEol alloxan 200mg/kg & BHRARESSH
o ol & HAEe® st 3, 1H, 28,38, 58,
7 Bol TS GOT {EM:EE Reitman-Frankle {2 4%
£ 110.3+24.6, 201.82-49.6, 118 2431.6, 76.6%
21.7, 86.1+28.2, 53.0-:6.1 units 24| 'EHFERY G-
OT JEM:EE 60. 545, 6 units o} Habo] &5 3 FREISE
2 B7hx = BB #Eldedt 3EFEE A4 R
e 9ok,

2) Glucose RipEiE% alloxan #5829 GOT iHikE

Glucose 2 FEES FEMF GOTHE®EE 1R
WMEERNA S 65 245 7units, 2EHITBEBERIAE
77. 244, 8 units 24 EH{E) 60. 615, 6 units o]l Jh3}

o) BK 7%S 10%9 BNE 2

(mg/di)
160+

100+ ,
—— giloxan olone
90r w----e 0lloxan, pretreated with glucose
for 7 days
801
—-—« ailoxan, prefreated with glucese
70F for 14 days

3hrs {doy 2days 3days 5 days 7days
Fig. 2. Effect of alloxan on the blood sugar of
rabbits pretreated with glucose

Table 2. Effect of alloxan on the blood sugar of rabbits pretreated with 5% glucose solution.

A;xi(r)n:l{l) Alloxan alone Alloxan, pliit‘re’?tgcjy\:ith glucose Alloxan, p{gﬁrelitega ;;ith glucose

Time‘ M+S.E. (mg/dD) | M£S.E.(mg/d1) | decrease P | M&S.E (mg/dl) | decrease P
— . (%) T (%)
0 91.0+6.1

3hrs 118.8+6.0 112.6+13. 0 5 <0.001 123, 4+8.9 —4 <C0. 001

1 day 141. 8+7.1 110.24+10.0 22 <0.02 128.44+8. 4 9

2 days 155.5:£6. 8 117.3+5.0 24 <0. 001 129.8+8.2 16 <0. 05

3 ” 147.0%£12.0 121.045.0 17 <0.05 139.4+10. 2 5

5 nu 128.8+8.2 137.0£3.9 —~0.9 131.61+4.2 —2

7 n 115.742. 4 135.0+3.4 —24 120.0%+9.3 —13

* No. of animal: 6 rabbits in each group
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Table 3. Effect of alloxan on the serum GOT activity of rabbits pretreated with glucose.

Alloxan alone Alloxan, pt;zi;re;ltggy\swith glucose Alloxan, pfgﬁrizteéia ;ﬁ;itl’\ glucese
MSE.(unit) | M£SE.(unit) | de¥sse P MSE.(unit) | et P
0 60.64 5.6
3hrs 110.3+24.6 62.61 6.4 43 53.6+18.2 51 <0.05
1day 201. 8+49.6 88.81+19.9 56 <0.05 102.6 5.4 39 <0.05
2days 118, 2431.6 98.54+17. 3 16 77.5+27.1 33
3 » 76.6+21.7 61.0+ 1.3 20 42,8+ 9.2 43
5”7 86.1:428. 2 66.3+ 7.4 23 38.2+.9.1 556
7 n 53.0+ 6.1 55.7+10.4 —3 53.24+ 4.9 —0.3

* No. of animal: 6 rabbits in each group

(unit) +—— alioxan clone,
2iof «----- aHloxan, pretreated with
glucose-for 7days
‘90[' —-— cloxan, pretreated with
170F glucose for I4days

3hrs ldoy 2duys 3doys

5d‘ays
Fig. 3. Effect of alloxan on the serum GOT activity
of rabbits pretreated with glucose.

a) Glucose 2 1B HE WIEEH alloxan HHFS] G-
OT iFikEE

678l RB/E 5% glucose W 2 1EBEM MRE
85 alloxan 200 mg/kg & BRI HAHT & 305R1, 1
H, 2H, 36, 58, 7Hel JEY GOT EHEE &%
62.6::6.4, 88,8:19.9, 98.5+17.3, 61.0+1.3, 663
7.4, 55.7%10. 4 units 24 ¥EFE] Hdlo K& 43%,
569, 16%, 20%, 23%9 WAHE »g= 7HAAE
3%9 EmE: 2gh

b) Glucose 2 2B H WipEEH% alloxan 5B G-
OT B E

67te)9] FREE 5% glucose oz 2BHEM HiERE
8= alloxan 200mg/kg & FAPA HEAHEHE 36, 1
H,2H,3H,58, 78 HEY GOT ElE: &4
53,6218.2, 102.6::5.4, 77.5227.1, 42.849.2, 38.2
9.1, 53. 244, 9 units A HEHA Hild 5B7AAE

&% 51%, 39%, 33%, 43%, 55%9 WALE HY= T
Hell A& 0.3%9 #ht dded Stz 3
BIst 1 BolA HEHel A (Table 3, Fig. 3).

D) Mm% GPT BigEs

1) Alloxan BB#HFRS] GPT EiEE

67t# 9 Aol allexan 200 mg/kg & HIWA 58
o] o] & ¥WHo= slw 38, 18,2H,3H0, 58,
7 Bol HEd GPT iE#:E = Reitman-Frankle {2 4] 4
£ 54.2+3.8,-131. 5+11.0, 130. 2+:35.7, 99,2+23.3,
71.0£11. 5, 48 048 1units 24 5% 1 B3} 2 Bl
A EEFRY GPT EHE 49,725, 6 units ¥.oh FHEF
Binstg e} 3 B8 TR

2) Glucose # 2B # alloxan 1&5a8Ee] GPT B4R

Glucose #8285 o] = GPT 1EikEEs}E BinE & ngted
138 B 18R] 4] 3= 76. 7E5. 4 units, 2 38 A RERA A =
81. 4+11. 4units 24 IEFHFEY GPT HEE 49.7£5.6
units .0} &4 5495} 63%9 EhE 299

a) Glucose 2 1B FEEHE alloxan HHERS G-
PT{EME ,

61188 RESE 5% glucose WL B 1EEME WEE
8} alloxan 200mg/kg & AR B8 & % 3HH, 1
H, 2B, 3H, 58, 7B MWEL GPTEEEL &
% 641%6.8, 83.3%2.1, 102.6X£1.5, 79.0%7.4,
81, 66,4, 64.8+7.0units 24 HBE Hsld 18,
28, 3HE 36%, 21%, 20%4 BAHE 2y= 3W
B, 5H, 7HAAE 18%, 11%, 85%9 EE 23
=4 #eteme s 1 Asl 2 Hol A BFEkel el

b) Glucose 2 2 EHR FTEEH alloxan #HES] G-
PTG E ‘ ‘

6vleEle] HKEE 5% glucose o T 2WBHE TWHEE
3= alloxan 200 mg/kg & MR FHEHE 38H, 1
B, 2H, 3H 58, 7H MEH GPT BikEE 4%

© 67.0::8,0, 81.023.8, 92,49, 3, '59.6+£8.7, 60.6
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Table 4. Effect of alloxan on the serum GPT activity of rabbits pretreated with glucose

Allexan, pret}eated with glucose Alloxan, pretreated with glucose
Alloxan alone for 7 days for 14 days
M-£S.E. (unit) y M--S.E. (unit) de‘(’gj)se P M=S.E. Cunit) de?;Za)Se P
0 49, 7+5.6
3 hrs 54,243. 8 64.11+6. 8 —18 67.0+8.0 —25
1day 131.54+11. 0 83.3+21 36 <0. 001 81.0+3.8 37 <0.001
2 days 130.2435.7 102.6+1.5 21 <0.02 92.449.3 27
3 7 99.24-23.3 79.0£7.4 20 59.6+8.7 29
5 7 71.0£11.5 81.6+6.4 —11 60.6+8.0 14
7 n 48.0+£8.1 64.8%7.0 —35 54,7%+6.5 —14

* No. of animal: 6 rabbits in each group

IS0}
{unit

1001

S50

—— alloxan glone.

omnomn s olloxan, pretreated with glucose
for 7 doys

—-—- alloxan , pretreated with glucose
for 14 days

3hrs iday Z2doys 3days 5deys 7 days
Fig. 4. Effect of alloxan on the serum GPT activity
of rabbits pretreated with glucose

8.0, 54.7+6.5units 24 HEF] Hdle] 1HFE 5H
AR & 39%, 27%, 29%, 14%2) WA S B Q= 3 BT
7THAAE 25% 2 14%9] #in7t AR =6 #HetEahe
2= 1804 FEES 29 (Table 4, Fig 4).

% ®

Alloxan & B8 Bepo] BERKE HRASE
ol FlfAE 2 QA et beta-cell o] fRfESE ik st
AL AR o}A BIEtA] ¢t JiHO &
A alloxan o] ¥ERFERYEE 45t biochemically
heterogenous group o] ol WHEIAN = o] 9 e
e non specific adrenergic mechanism o 8% A o]}
k.

7

ol o
PAEND

®

alloxan 3} non enzymatically # {E/H3}o
ZA 2 2+ glutathione, glucose Z:0] 9l3=4 glucose

B E] #9351 4] = 1) Hexokinase o] ¥§3} alloxan

3
o
9

o MRS @A A A, 1 2) Oxidative R glycolytic
path way H1ol] glucose 2 ¥ = = energy ol K3
2,19 3) Hexose o] 43} epinephrine 3 {@#Eo] R3]
A &ohe fEel At 3)9] epinephrine of k3t
e Carter 0] kel EEyo 2 HFE= ek

A EE9 Rl &3P glucose FIEE & alloxan of
#3 LDsoo] T WAsE Bio® Hol glucose 7;
alloxan ¥t BLA AT ERESHOH HRIAE R
Holgtz & 4 gloh. m¥EMES] FTR &3 glucose
g HAYP-TH EHFEMBEES] 91016 1mg/dl B
o} 11% 2 15%9] #BmE BdozA glucose 7t HER
WE R H e BRLYS vlad R e allo-
xan $EAH 3 R7HA & BWRE Hstd mgEEr B
H & Hol glucose 7} alloxan & FHEE DT W
HEITRG —HEte % Ak 2EY SHBED = m
EE7F Eins = Bho 2 ol glucose 9] alloxan o] %f3F
WHEREE Bl Bz KEel Avd BLE & ¢
T Sk

Copenhaver 2202 alloxan $#EKY M transami-
nase JEHEEF HEE S &  dotx gon GPT &
B alloxan #EE 24 RefdRi el 8Lt A A 5k GOT &
W 48 BRSO 3] B MO Sttt A H
B39 #:3iy GOT iEHE7) glucose gl alloxan #EE
Bl A EA @tz 53] alloxan #E) = 24 B
flel A BEEIG o GPT EH:EE REEdA #ins 9
£ alloxan #ftgel &= 24~48 Bifiol Al HERESl 9
= GOT % GPT iEHEESL glucose 2 RijEET % allo-
xan & 5T BBERAAE BLE 24k

Alloxan o] f{EF#EE-S T A g Younathan!® &
alloxan o] citric acid cycle -2 ##lst=] DNA o {EHo}
BWodA s Pz = ATP o KkelA] alloxan & {ER]
im4l=x o= g or] Bhattacharya’>® = alloxan off &4
EEddz BEstded

oxidative phosphorylation o]
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— Ao 2IpERES] beta-cell ¢} 3¢} sulfhydryl enzyme
o BREgoz v He @IEHdxz Ao

Glucose 8] 1Bt A FiZ8 glucose &} cystostructural
interference 9 BE| A hexokinase o} f&3}o] energy
rich phosphate complex ] adenosine triphosphate(ATF)
g BEEE AL Aae EE=24 ATP/} alloxan 8
fefE MElstz = glucose 7 alloxan o ZHRE HH
3= A o2 2ol Younathan!®e] FEF glucose YR
29 energy RS Eivt alloxan HRE WHT Ao
2 BEedc. z23d & KRIA  glucose BB}
alloxan 9] B|H:E PRI =7 RKS mbEES H
& FR; M7k transaminase o] ©) X & KT £
KA Aoz BsE & HEivl FiEste Zol ¢
Q7 AzEE whelct

¥ B

Glucose BB 7} alloxan Bt ¢ alloxan #HRES] -

B = BERERC e RS RBAA &5
Ze ERE A9 .

@ Glucose #jEE7l moused] ¥F alloxan o] LDso
<+ EFTF BPpARS.

@ MRS glucose FRE R alloxan & HRAEL o
ol & HBEel el 3FMEE 3EAANE AR W
Hi=l 9o} ‘

® I transaminase ISMEE “glucose WREE allo-
xan & BHEY L A BRB K9 1BYH 3HA

A 438 = '

LIES] #RE 3oty glucose = BRRES BRA €
e HRE BEsAdL aloxan HRE T &= W
izt et
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