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Alloxan jBll BRI vH-2=2] I3k glucokinase &
hexokinase®ll ¥3F BENEES] Bl BHEH BiFE

NES - FiE - BEX - 2R

REARE REHAR ABBHE - £{LBEE

(X8> Alloxan glucokinase FEE7F Q) glucosed] AW SHEE HBSNos HEHe
24 glucosed] # AL E HIHIStY BERFS FHAI < (LBHHEoIT. & FRelAE alloxan
RIE BER ol $slod HReR, FiRIEES] HuEe] 42l #uiiEe] ou KRV} deRAE
Dol AT KRS alloxanS 2 EEIY WEERS BRALD # glucoses #ifELol
B3k glucokinase®} hexokinase ] fEH-S AHE T 1 £, #ARKE S BRFC 2 Rt 8ing
glucosed] HA PR} insulin WS IEH EHEREC] ZESHULD, glucokinase$}t hexokinase&
EHEA7le Aoz Jeht BERF B8 e 2oz BREo.

A L3 BUEIE, BRI, alloxan, glucokinase, hexokinase

L. #

B BB BERRS BE o Bt
2O EEEERSY BBt e XX FR
o2 3" K E B, i, TH2 ARsW?
o] = dhife} 71 FRLISHSY “IFEA L LY
9] ¥hikol AR BEZIA HiB G
ERS T EMe & & BRY HRs
Bol o} dif-F MiE, insulin ¥ MF
dh BERE 9 BML = B Bcells] ARSI
BMLE ANBLE ¥ S HWE S
e glucose EERL BFFR #HE e A
BolR] geoh 18y, BEHES iERE, £
BiEE Fe Haeel slo*® Wine] ekl &
Bxe] gton® alloxanol k&) HHE EBRH
o] BmingEe BMAAIFIL BcelldlM insulin 4
WAIIRS BE /A7) BdEol dux #@E”

%g

Ha o

Glucokinase= PEB& E#EAT (pancreatic islet
B-celDol Al R34 BB LIS glucose HREL
BE¥% 2 glucoseE glucose-6-phosphate (G-6-P)
2 HRELAA glycogend SBAZNLEZAM B
ol M) FGHE ARkel BRICH*® Tg, FF
glucokinase U&Aol &8l FEHE7 AH T
MRSl glucokinase® dulEoll {ksl BEE fEikol
#{t3l glucokinase®] &S HERH) Qe
SR BFLE st oh® E£3, hexoki-
nasec M+ HEE HBHZ BiEtY G6P2
upito] o] —ERH &Yy Aol RRES #ERFAIA
Fd, alloxanoll k3] FHEE WEKRE 8 =
dell A& glucokinase®] ANEHE7T glucosed
Tifol B ZI A 28 IRENSE BRKRS
FHaA ot g&skan Uohr® ole allo-
xanol k3] FEHEY BRI BEREEF glucoki-
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nase®t glucose2] #5& S0 -SHEZF allo-
xan?l 3l BT s IES Wol, glucoki-
nase 2} ANEHILYT glucose & w1 SBLA 71X
Sa RN S FEshe Aolch o9k HEUF
RO 8 Zcyclohexene-l-one{CHX) {Ffing
glucose Pilol] $i¢h Qlsrd ) liEs=d
o] o} CHX”! Ff glucokinaseE AiEH:{LAl
7lv BRIFol Fuliell BhalA WERE 4o o
EEFe @ MHo) Jb TS oz g2
=}

olof E¥+ el MR B HEg
#egstr] £33 RO alloxanS 2 TSRO 2
BEIRINS AT ole-29 Mgl insulin ¥ glu-
cokinase®} hexokinase &tk vlAE HES
BEsidd o FEME v £1E dA719
WeLshe vlolo),

II. | B8

LR 7 I

D8

BOHIZE & BB FRS B e 7skbroll A
AT % Wl Atk

28 % -

Male micex 4% 38x (BE 12-18 g
RBHFRGTIR £HTBHRAH BEEE
Mel Eihih BRFA HEEt RE o}
F25L 10ve]y olro] B2 cageoll Y
Astn £ AHE AREA R F UAEF
F538l pHast A RRn S @d RiES
FERAM, BET 60%, WS 12050 fE
Roz #Frsiach

DR E

EE Y AFELS 12 Sigma Co. B
Wako Pure Chemicals Co.(Tokyo, Japan) B4
o] M BASIY ERSAY. a5 2 Bl
HAFES AXS Daiichi Co.2} Boehrinher Man-

nheim Biochemicals Co.%)*) FEASIAT) Cyto-
kineQ! Interleukin-1B(IL-1p)= BEIASBI &
BEAR A2 #EAM 82498 A=F o}
2 IL1pE AR,

2.8 &

1) e AR

#HICE 500g8 ZAEKE HiH EEstd 2
BEE WS ZRY & BRENDH SEA
ape- FEAel 5o HwoR (FREECL

2) BERIRS FE 9 Ko AR

K B THH, alloxan B2 ERIBE(LT
${earrolel 8, alloxan W BR BB % #
BE ERNLT IEE RERND o
& Hol 20°te]y EEst] Kol A
B BRE 23S 5% alloxan monohy-
drate(Sigma, St Louis, MO, USA) & v}$-2 10
mg/10g¥ REESA 3AMl Z A 3 #Egtetach
HUACEE FEHIPYS alloxan H& # HRE B
BE 02mg/20g¥ 10 2@ ZEH Loz KR
stpon, HHEES ZEBAE 28M Bao /A
sk

3) S e 9 Ry RE

R 2 mEs MEsnA € g+ hepa-
rin RE TEFLZ BET SN mEke
#9 2004 ot ERASHATE PH-2E-& decapita-
tion LR SHAYANIN % MikE eppendort
tube®l] o} 3043 AT & microcentrifuge=
107776} 15000 rpmel A RO EESIAT. miES
ut2 50pl4 sty RESUD mE e
Sy ERASIAT R AR Bibsie) At
< AEOK FefEg % RESKE EV1E BED
#% EEE RiEstat R age 262 10
f&2] 50 mM sodium phosphate E%&#{pH 7.0}
% Dndte} Homogenizer®2 ¥E L&} 4C, 100,
000X goll ) 1] 5 S0 @8l cytosal
HES AU o f —HE AW BEIAY
BE &% MEA ZaB 4F 5 RS



~ WA 3N Alloxan B R o152 BR gleockinase 3 hexckinaseo) Hoh BAE%ES) HFo) ME W —

piiea

4) miE ¥ Gy gled ER

MmEE-E Glucose oxidaser£zo 2 MESIHL
¢1£r -2 mouse insulin assay kit(Daiichi radioi-
sotope Labs, Tokyvo, Japan, #20008)& {#Ast
Avt KIST MizE A48 prghst Axiugs
(BB oA BAEES MR BT S fiEst
o

5) Glucokinase®} hexokinase & HIE

Glucokinase®t hexokinase &% MEL Wal-
ker Y& #HT BIESE MEstdch RIE
&R 150 mM sodium phosphate &7 (pH
7.0). 5 mM MgCl;, 5 mM ATP. 0.2 unit Glucose-
6-phosphate dehydrogenase} 1.0 mlo] (4) 100
mM Giucose, (B} 0.1 mM Glucose, (C) 100
mM N-acetylglucosamine 100ul# 2} #1&§ flithith
100ul, BEEK 300UE #% Wol REAZAH
FRER: 5% XESTE (FAStY 340 nmollA
S WEE BMEE BES o2 (A)-(Blgluco-
kinase &%, (B)-(Chhexokinase iEMo 2 HHE
Q). @l B ERESA 37 B8 D-
[U-14Clglucose  (1900-1920dpm/nmol) Z2-H
4 iKEle D{U-14Cllucose-6-phosphate &2 |
Estych=

6) EHEY &R
HEHEY ZEE Lowry FEYE ERSRL

™ JEEE M RS €l KR e

o] HEH: BEL Student's tHestE FIA s
HEIbEE ] BESP ™, 138 PR 005
vk wilE HFEte g fiEsidn Boig

I, &5 1S

1. 55E, MFE olsl! 4wl 4t

5% alloxan monobydrateZ oh$-20] §81F 10
g 10wy HESA 3BMH, 3@ 2x EgHe
#% 10, 78, 140 3@Ee) AA EWE HWEH
o OHUHNIE RHRRee) BT BHLE BEIAT. o
F#50L alloxanyt A HE@EES] (& Hport
71 Halges tSos HREE ¥l
et EEEsich 2 b EA K] BE B
{LE Table 1o) Viebch JEF R 880l 134
gt K& alloxan?Hg HE51E MRS 221
g2 Jehdiol ®3 8% Mnvt ZesEder
alloxan ESF % BUCEE BOREFS 17408 H
T |E By UL 24d 9, &
glucoses}t ¢l&d FEAAME B AA4E 2
A= (Table 2. 3), MiF A€ Bx EF
ol 264 nU/mll K, alloxan$he EHE
SRS 728 nU/mls Jept sled it
g3k Jelten, alloxan HEH B #UEE £
Bl ME 487 aU/miez Jehd g
W7y $BRE Bt fEe ez Je
ok (Table 3}

Table 1. Body weight and diet intake levels of normal, control{alioxan-treated) and EF-treated

diabetic mice

Normal Control Eriobotryae Folium
Body weight(g) 134+ 14 221+ 32* 174+ 25
Diet inLake(glday) 25+ 052 36+ 12 29+ 07

Values are mean + SE. for 20 animals.

* . significantly different from normal mice at P0.05 by t-test.
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Table 2. Serum glucose ievels of normal, control{alloxan-treated) and EF-treated diabetic mice

Normal Control Eviobotryae Folium
Serum glucose (mg/1)
feed 1474+ 182 2352+ 62.1 165.7+ 194
fast 562+ 6.5 1904+ 48.7* 1204+ 22.1

Values are mean + S.IE. for 20 animals.

* : significantly different from normal mice at P{0.05 by {-test.

Table 3. Plasma insulin levels of normal, control{alloxan-treated) and EF-treated diabetic mice

Normal Coantrol Eriobotryae Folium
Plasma insulin (nU/ml}
feed 425+ 6.7 1025+ 74 722+ 62
fast 264+ 32 728+ 47" 487+ 374

Values are mean = S.E. for 20 animals.

* ! significantly different from normal mice at P{0.05 by {-test.
# ! significantly different from control mice at £<0.05 by {-test.

2. Glucose F&) % 83falp] mysst clael

il

EEH, HWEE 9 U0 EHMN glucose &
BRIl % 1g/me 1[0] 43 % 10K5E] 5<tel
mes= ey QQed S BLE BEsid
BRI mMgEel BMEE AHEY EENES gu-
cose TES 05B%E # 388 mM/IE REEE
el @ik st on, HREFAAE glu-
cose ISt 0.58(E] ‘4-1011 842 mM/IS"_ TEH Bl
H3le s =& s B #nk ™
L&A K, ﬁtﬁﬂﬁ %EE?#"HH‘ Refsfol
BAT ot e s ERHEds A
alloxan%t #EH3E BEEEFO] b3l @Fs] 1
&7 A Bt BUCES RIFY 2UE
RS AHFig D.

3, insulin 9% IEATES BUHCEE BT
AAE Sl glucose St % 0.58% Bl
A& Wt £% 1,892.6 pM/17t 1,646.7 pM
NZ HSEE Jehlo gk Bstd o, allo-

xan¥t {EHT HEBIFAME 1585 Lk My
L8414pM/IE EuimfEcl #sle] e’ Sl
B 15S deS restdci(Fig. 2).

3. Glucose 351 1% BSRSIRI glucokinase %
hexokinase &t Mt

TEET, 585 ¥ $UEE N glucosed
RiEEEMIol % 1g/mé 1 ST £ 1005 S
BEREol A glucokinase, hexokinase &t &)
& HyrskEd

Glucose £} &% Fifalol w& MERRS] glucoki-
nase® hexokinase &S & ZRVF B,
alloxanyt T35 HERIAMT glucokinase
hexokinase® fF¥# Etol &5 IEHB] k3l
s KTEAUT 22y, alloxan T8 % 8t
MEES FRE TN T glucokinase} he-
xokinase®] Heio] T ¥l trslod
He ez J.-E}‘;&L}(I‘lg. 3, 4).
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Fig. 1. Serum glucose levels in normal, alloxan and Ericbotryae Folium-treated mice.
* ! significantly different from normal mice at P{0.05 by f-test.
# ! significantly different from alloxan mice at P0.05 by ¢-test.
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Fig. 2. Serum insulin levels in normal, alloxan and Erobotryae Folium-treated mice.
Values are mean+ SE. for 20 animals.
* . significantly different from normal mice at P{0.05 by #-test.
# © significantly different from alloxan mice at P{0.05 by f-test.
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Fig. 3. Pancreatic glucokinase activities as parameters of glucose phosphorylation in glucose injection
test.
Values are mean+ S.E. for 20 animals.
*  significantly different from normal mice at P<0.05 by (-test.
# : significantly different from alloxan mice at P<0.05 by f-test.
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Fig. 4. Pancreatic heexokinse activities as parameters of glucose phosphorylation in glucose injection
test.
Values are mean+ SE. for 20 animals.
* : significantly different from normal mice at P<0.05 by ¢-test.
# ! significantly different from alloxan mice at P<0.05 by t-test.
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V. # 5%

BERRINS BN K RES Bges e
AEY FH Tgol ksl FmpEs FEe
B i, SR, 28 F 7HA ERE B
o2 I BRIFY AKX HE HHEY
glucoseT JUER FUWE PHT + e HF
I3Eg AFER) BEFo|™ glucoseE fRE#H317]
BaMe P RiE BERE glucose HHHL 8
%E LEZ 31 ok F, A€ FWE #
Wstr] B38ke] FRE& S4UAE (pancreatic islet B-
cel)oll A 38 @Bl VEF glucokinase= AF
o0 R BAiEe] fEE AR o Bl
REFOITE™™ HiE BN EEREFS AR
e BHLSH” ReEEIAste) tetNd =
AgE XA FmRoz 0" BIKLE itg, B2,
BEel 39 FERA o2} kW 4l THEE=
SEREGY Bl “SHOKmAR, AMERE”,
e “SKKRMMERIT, TRe “/IMEEHK
WEMZR Fo.2 fFke FRMsHed, £
1 EAEA £21LE, "WREK BaR
‘e WREMRE o kg EAsT Y9

BACEL SR H5EEIT B - B s}l
A, RRiERE ] 2kl qlol ks - B
R wmk, 0%, WEd BR &2 IElE iRsn
2 LI Ashe £ BB Bfds
fERAsC] gon, KBS EE alloxandl ks
FHHE EERRAM Hind miES BLAT
MR MM insulin HWHMe] S 18
A7le gdieol Aotz #®ETE v ok a8
28, glucose WHE(L B¥R Gt BEES Fo
BEBRER HafEdl #URE JElEAE HHsan
x {Ee AEstag.

RA, KR Bl alloxanS HEHE o2 18,
78, 489 & KB HES duRted
1489 % KW #:2 aloxan ¥& % 7
B FES Aok sMLo ik o 7lelA
HS % 789 B 4523 & K%Y
B SIEC QM HBHY A HiE]
EFE st FEHE AA #BsRen,

B mmEdde BHENY HId fm
BIL WAstH oY RS g BE)
ol e EREES] 134+ 14g9] H3ho allo-
xanS 2 K7 FiE HENS GEA % 221
+32g2 2 HEHK v #Hing Bgon, alo-
xan S % SEREES BES BRI o=
174+ 25g2 8 Hddte RS Bt =3
ZeRERE2] ¥y & glucose®t insulin &o] B
BolMe EER Wit 25 FE4 e
®ing JeEhfglon], HiEE HANAMe
BRFMoZ BN insulin BE HEHUA
A7l Aoz Jeht WEEKR BR7t
ASE REIAY. olF KR R K
BollMe dedo] B% SWdce AE™
Al IR Zoln, RO e BS B
FReol 324 BE BB A Hite] #2683
Fon, fFo] EAERD BINTSLE BREHK
HEVE Eoe ol¥e] G MHAA & 9
Fek3te vt ada oA"Y,

S Ay kR RS (NIDDM) &
Z7H BRI A% Qed BHg oS #mAHA
BEFRHS FBE B L £ Qlon @ rER)
% & - 501 {8 & NIDDM &% o Zefahy mato)
HEMNUA Hstn G0 8 NIDDM &)
= e REVE HEMUA Bt g
g HEY o, RS BEY R ¥
Birel 3t fES AR HWEUEo) M4
Zlo] H|E FEHS SUNoU #itirsEo] A
WIE MEIA A 8BE #BmME Hikst= 28X NI-
DDMel RS o= Fx PEAg + Adx
gAZI,

BHCE] miE LR Bislo oluF FHE
Yelli = AE #5157 Bslo E#FE, HR
2 HHEE @Bl glucoseE A EHT
oS B miER miE UEW S #MEE
FEslg o, miEe EFEIAIA glucose?t S
Sz} vla} st 304 % RAEES Yeldic
EH *® 1GRTE EHE Kites #hx B
stdon, MEF AEUE glucose iEE HEH
HSWE 7] wEiEstd 305 REEE JER &%
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2Bl EHfLshe glime B e,
alloxan© 2 HERVF FHe WS KEo
g BEEr) ERIEEG sgew B4 # 30
ool BEEE 08T 1 #k sislEey 10
B LIgtoll e dngrs] HEM: UA iplio]
paslo] At

M3y o] Sledffics AT Ligiel olu]
IEFRBERG FEHE AA ke, glucose T4t
% 1585E Loy ded 5Vt k&g Y
Elulo] @il A& Sl fFEE7L AL R
U3t R, 10050 LAkol = angns! BEAT Ligi
Bo d4d St #mslo] dAY. 2 K,
BUAREE epre RIS My &3 H
geot EEEHI 8152319 glucose TEH 3045 #
mpER A5 @7 maEel FY % Hiiblo] £
B et 2o FiREdeE EAT
$iRRro) Jtat SAESHA o BEvh ®ddle
Aoz Jehl ERHFeZ Kt el fullg
£ IEE{Lslc o] RIFS 2UV UASS
4 & A

Glucokinasex=  glucose-6-phosphate(G-6-P)
4L W8 Fofslo frat Bl UDP-glu-
cose S 4 A1 A glycogen ALAHLA YR
UDP-glucoses= Al UDP-glucose glycogen gly-
cosyltransferase{glycogen synthase)°ll 3 JF
AA IEFEHIR glycogens ARSI ol of
B &2 G-6-Poll kol HBF FitHE
L BFRE 22l hexokinase &S HIH
e Aoz HEHJGH™ gty G6Pe 4
B3 glucokinasetel HiE HtRt Bk B2
PrRF A RO HEol =i Y. Glucoe-
kinaset:= BFT} Bghgioll $55¢3HAl Fioshy He
glucokinaset= U<l S ot Hiijiike Fi
A 2 glycogen Fri¥ Foll BHER SIS, ¥R gluco-
kinase®] -9 MihM FikanEel REE Bsnsto
&Y NS HEnshe Aog deid ol NI-
DDM2} si5Rell BAsis]l v dieish ke 225%
Hi ke Alloxanol k&l FEE H% &)

2] BEIRES glucokinase®} glucose®] #4584 %R
{91 -SH3k T alloxanol k3] ML 2 ks
Wrol, glucokinaseS NEHIL7} glucose S HitH
BHRHEAI 7] A Rl hEmIe R BERRS B
shA foka gD hck?® E£§ 2-cyclohe-
xene-l-one(CHX) #E36F glucose Hllikoll #45h
A+ St MEHed ol CHXVF B
glucokinase® AVEHALAIZIE 713to] Ffol
el BEIRAR 4o o] B R Ko
7 LR RAow UG

A vERS BURZES] B A& HW
ICF PRI B9 /403 #85317] Bste glu-
cose?] ¥ HEHL B¥3EQ) glucokinase®} hexo-
kinase® 1EES A¥ B3It Glucose 4 #%
Majol uh& P¥BESl glucokinase®} hexokinase
e & ERE B, alloxan?t EHE
¥l M= glucokinase®} hexokinase2] B¥5%
o] B EFRl Heal #Fs] ETHIAUD
olejt YL alloxanol ¢l & F EFKe| EHS
gegsl NETCEAN BRKHE FZAI= R
o I BTE 9 HAg: ¥ F Uk 2
2L, alloxan T4t #% BLIEES RES HWRE
oA alloxan$ T448H HBEETl M3t gluco-
kinase®} hexokinase®] EtEel B5 i
Roe g Jehd, #tiFEe] ol F R &
fboll 4EIT HFEE JehiAch HexokinasesH
glucokinase?} ANEHALH A glucoseS WHA
LA 71X 23 eEfye 2 BERFRS B
dove g e g A4g o, & Bl
eERd #i"EES] glucokinase$t hexokinase &
At Fhe BRFE hitshed 2R e
ggln A7

LLES] BRE #4519, #iEES alloxano 2
Fike BRMR ohe2olAM glucose XML B
#F2l glucokinase®} hexokinased] &H-& N
AFle BEY e Aoz JEld #ieEol
BERFS {550 B g Aeg gAY
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e A £F 933 e #He 3

1. alloxan {EH el k3] BE 2SR glu-
cose ¥ insulin 47t Ein=EHA oG, HAE
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3. Glucokinase®t hexokinase®] &M allo-
xan Sl k8l BRE3] BAEIloU, BUREE
R k& FEE A LA

LAk &82, BHEES alloxano 2 FRE
BRSO glucose $HREL BEEY glucokinase
¢} hexokinased &S |hnAI71E Aoz U
Eh} BERRARS] Bl BV e Rez o
Az
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= Abstract=

Effect of Eriobotryae folium extract on glucokinase and
hexokinase activities of alloxan-induced diabetes
mellitus mice

Chang-Hwan Jeong - Cheol-Ho YoonJi-Cheon Jeong* * Cheorl-Ho Kim**

Dept. of Intenal Medicine* - Dept. of Biochemistry & Molecular Biology**
College of Orient Medicine, Dongguk University

We have investigated the in vivo. effect of an ageuous extract from Eriobotryae folium on glucokinase
and hexokinase activities of diabetes mellitus induced by alloxan. After 1 week of alloxan injection,
the levels of serum glucose and insulin secretion were dramatically increased, however, the insulin
secretion was decreased with administration of Eriobefryae folium. Alloxan injection allowed the
serum glucose level increased and the level was decreased by Eriobotryae folium administration.
Furthermore, it was observed that Eriobotryae folium was effective in recovering the levels of insulin
secretion. Enzyme activities of the glucokinase and hexokinase were decreased by alloxan treatment.
In contrast, Eriobotryae folium administration to the mice allowed proportional increasing. These

results suggested that Eriobotryae folium is highly effective in treatment of diabetes meliitus induced
by alloxan.

Key Word : Ericbotryae folium, diabetes mellitus, alloxan, glucokinase, hexokinase
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