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Comparative Effect of Tempe and Soymilkon Fasting Blood Glucose,
InsulinLevel and Pancreatic Beta Cell Expression
(Study on Streptozotocin-iInducelfliabetic Rats)
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Abstroat: Hyperplyoemia rfffbetes medines dus b pancreatic beta cell destuction can pause the raising
ol frae radicas producton. Soy iscfllavene-contamng diels have bean réporied o ba benehical in diabalas
bacauss they show paterbal antiosdant and anthypergdycemsa aciafies. This soudy was conducked fo
anﬁyza ihe diferance Detvwean Eollavom ﬂl‘.ﬂ:ﬂﬂﬁ n Empe snd Eeligvone ﬂﬁlm it soymi on b=la
cedl furction including irsuln seoefon, fastng blood gl-un:u:&“ﬂ-ﬁ;- and irsulin aspresson of pancreatic
bala cedla, Thitty spragie daniey (500 male rats wers randomly divided into 3 fellowing groups. (K1) disbene
contral (P11} iempe fowr 1.8 g (PZ)eoymilk powedar 1,353 Tha raatment ware gven aveeyday for 28 des via
aal pavage. FBS was messuwied usng the GO0-PAP methad imsuiin was measured uskng ELISA,
NG prEsEon aratysin was doms Dy Immenohsicchamical. Yalue of p less than 3% (p<0.05] was
considered siatstically significant Termpe fcor sgnifif@lly decrease FBG leusd betber than soy milk and
cantral greup (p=001% Althoaigh bob groups shovwd an increass in sanim iredin levsl after irtarsention,
thare wan Ao significen] dfenent bebesan tham (p= 06300 Thare wars ek a sgnificanily decrassa n FRG
leval n poymdl grous campaned ta santrel {pe009). The mama irauln exprasgion en K1, 1 and P2 wa
2E7£2 34 61741 47 and E B340 1T, respectively. The insuin sypression of both grocps werg nod
wgnécanty different {p ¥ 0405). It s cancluded that termpe flour shows @ beder anti-dabesc actwiy than

oy itk

Hary words: Tempe, soymilk, diabedes, fasing blopd glucose beda ced e =]

EEyRoDUCTION

Ciabetas malitus (O] & a group of matabokc disessas
mirked by hyperglycemia due 10 the impairmen? of
nsulin secraton, nsulin action, o Doth (American
Dusbetes Asspoetion, 2010 Indoresian Endocrinology
Ansacisfion, 2013, amaliana Disbeles Faderalian,
2014]

Secondary hyperglyoomia dus to diabeles is closaly
related o e damage and impadrmant b the Linclicns
of seweral associabed ongans inocding eves,  kdney
and e, reeulting invanous cameicaion thal inluercs
the patents quelity of Jifa (|Imfernesional  Disbeles
Federalion, 2014, Amencen Dabebss  Assacialion,
2013

Dighetas = a sefous chronic dsease it indonesia
Basad on data fom the (OF v 20413 Indonesia wes
ranked sevenin in the fop 10 countries far nember of

Corespondgluios Katks  Hugshssn  Desartment

pecple with dabetes [20-7'8 years) and 15 expected to
nee W osth rank 0 2008  (Inteerabonal  Diabebac
Federaton, 2014, Tha resull of Basic Health Research
from indonemian Miresry of Hesth i 207 showed that
among the cagses of deat o Indonesa, debetes nanks
ez the second Feghest couse of docth, comirbuting bo
14 7% pabanvwede (Recearch and Development Ageresy
of Indonasan Minkry of Health, 2007)

Inmiln is groduced n specsfic amounl o caber the
matabolc  requraments  during  Feeithy  condition
Pancreatic beta cefls can detect the change in blsad
sgar  level and  respend by raleasing  iresuin
Decreased abiley to sense and secreie msolin i
disbaficswaild resull in s mmgairment of cartsahypdraba,
fat and proten metabolsm, often mefiecied by
dyslipikderma, wivch g prevalen among dabeics [Heu
wl & 20030, In & parsan with diabsies, LOL panclss

af Wemton, Feouty of Semeep oad  Meath  Boence,  Uneesrsiy  of

Murmmmadpeh Samirang Conlra dsad ndonesa
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fransform fo become smaler and denser as well as to
peasess  therogenic  teelunes  [Goldoerg,  A000
Amancan Disbsles As=oaatan, 2003, To #es dale
there has nof oeen any phamacologc agent that could
recElara the funcion o meuiin 0o ghicose raspongae
Thierefore, insulinotropc agent & highly necessary to
Falg Blogd glusome cortrd 0 debaebic palieris (Giban
and L 3013). 1§ has beon reported that soy scflavone
incTRERAR  plcose and lipid matshokss fhirough the
anfidizbelic  mechanism ol PPAR (Peroxmome
Prodferatar-fcivated FEERpior). & recepior regulating
gana franecriphion that pleys & rale in giscoss and Apdd
metabolism hamecstasks in the cell. Soy isclfhe may
Inrease insulm secrehan witout changing the blood
ghcese leved and may recuce the conpenyeion o
adiponectin in the plasma in bype | DM patients
(alamalan & &, JO10). Boy isclavons extract alao
proven 0 improves glucose foloronce n dabotic mis
(Sham of &, 2007 Eofovons genstan can probect e
beta pencreaic cella from apoploeds &= well B8
stmulation s regenerabon and profiferation [Gibert and
Lh, 2013, Dunng e process of termentaton, e bata-
glusosidase enzyme hydrolyoes =oflavons glysosde o
form isafiavone aghcone, a more actve farme of Bavia &
af, {2018

Bazad an hess Wukﬂl’-hlrlﬂ& g Alilhors vl ehudy e
infuance of soy edministreBon in mu prepamEtion:
Fermaerded sy o The fors of tempe and ainfermented sey
in tha form of soymite powder, o the fasfing glucose
lewal plasma insulin lovel and ineuln sspression nbeta
cal inthe pancreas

MATERIALE AND METHODS

Swudydesign: The study is an expenmental shudy with
pre-posl sl rardomized contrelled group fnia dasign
The shedy was conducted in the Pusal Antar Uinivensitas
{FaL] ot Gadjah Mada University, Yogyakarta Fathology
anatomy  Laboraiory of Rarad Hospaal, Diporsgorn
Uriversity Sermarang Pathclegy Anatory Laboratery of
Elapkath Hoopilal Semarang and GAKI Lobsraiary of
Family of Medicine, Dipanagars Universily Sermarang

Tempe and soymilkpowder preparaBon:The soy used
in thes study was e lboal vanety say from Grobegan
(small dismct rear Samarang Cendral Java). Tha
producton of ferpe was aeested by one of the lempe
miaker of Krobokan anea m Semarang, who bad recemved
the traimng of hyglenc fempe  producticn from ha
Indusiny and Cooperabive Busawsss Agency of Samarang
city, while the preduckan of Soy milk and bemps Rour wiss
caoncucind in Salatign. The skicy used fmah tempa Sal
hes bean fermanted for 18-24 A using tha mathads of
tarmpe makng acco'deg ta Binkan (Bintan 2003} Soy
milk powder used i ths shudy was produged usng
diract cikiraa pan fry mefhad (Indenesian B Minissry of
Reaseich and Techrakogy, 2013

The standard of disbebes melbis dist suggestsd he
intake of #=3 exchanger unit of vegetable proteim a day
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{Fapd exchange list and diet plarning for diabetes
mallkis, 2007y The shady wlilzed the standard of 3
wegelable-hamead  prolen sxchanger  unit that s
equivalent with 130 g of tempe and 73 g of say
{Imdonassan  Rutntonst Seseciabon 20025, The amourt
was then cormerted to rat dosags (200 gi fo sooquire 2.7
g of tampa and 1.35 g of eay, Tampe procakarg iMa
powcer resulted guanbtabve shonkng to 173 of the
angral welpht to produce A dosage of 1.8 g of tamps
Bour (Binfad 200T) The malavane condent in 150 g o
tempe is aoprovimately. 154,05 and 1605 mgin 75 g of
0¥ [Maaima sda’, 200% Song sl 1598)

E@imnaisand diets: The sampies wsed in fhis stdy is
male Spraqre dowley rals aged BB weeks with body
weight of 170-200 g cbisined from PAU UGEK. The
colouiatan of somple size was padformed wsing Federer
torrula and mnimem sarmple size of 0 rats ware
abtmised The rats @8 adapied for 7 days and fed with
standardzed peliat died In this shady, 50 rats were used
and grouped randamly inbs 3 greups, Rcluding

K Diabeo confrol group with the adminisiaton of
aoeadest

F1  Fest inlervenfion group with the admnistraban al
tempe fourat 1 8 giday dssobeed ind milof wabs

FZ Sesind milorvniicn group wilh e admmisiralion
of soymik powder st 1 35 gplday dissodeed in 3 ml
of watar

induction of diabetic mis: Tha Intucton  of
hyperglycemic ral modsd in Szkudelzki wfEETZ dasage
af 65 gikn of body waght and WA 230 ma'ky of body
weighl. S0 rols were lven weighed then U choaen
anes ware adapied for 7 days placed in indvidual
cages with tha famperaboe of 25-32°C, adaquats
lighling 112 -thﬂlﬂhl cyiclel. 5D rals were submcted &

fasting ad dbvwn and then ther bood was drosm
frem $he redre orbilal plecus te undergs basing Blood
glioose level (FPG). S0 rats were nduosd by 5TZ intra
pertanaally an their FPGE | axamirad an fhe
fifh day post-2TZ induction and rats with blood glecoss
levwel af 310 mgidl were chosen

Measurament and analyficalprocedunes: The bloed
glizese level measirement was performed during ths
adapiaton time, prar to and afier the n [e]
STZ+HA and once a week during the sludy. The blood
glcose bevelwas measued with the SO0-PAP method
wsng Blacd sarum sarmple. The lipd profile axsmnstion
was messured using the CHIC-PAP and GPD-PAP
mathods The meamirement al gseum Insudin lsvel wa
performed before and after the miervenhon ends. Insulin
lerwel was messunad using ELISA mathod in the Gak
Labaraiory of Faculty of Medicine, Dipanegar Univessity
Semarang using blood serum sampies. The reagent
ORG Inaulin ELISA Kitwith catalégue number E18-2043
wias used for nsubn level examination
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Pancreatlchiopsy: The wworkingerinciple of tha mathad
is slzining pancreabs beta-cell for Fstodagic analyss
LGN e raagards mouss  monoclons antihedy  msuin
priary  anlivody  (beby  subunit | ALE,  Clone
IHSONZ01 11451 Cat #1378 rom Meolarker Lab Vision.

Arad secda calculafion was perfored mamusthy weing

400 mme magnifcatien In minimwim fald cf 70
Langehans island while l;n-.lrnllru. prporiian score
and intensity scors. Alred score is the sum of proporton
and inbensdy soore ranged O-8 (Alired, 1888). Readings
were partnrmed by two indepencen! gapats

Bratisticalanatysis: Date was analyzed Usng one way
ARCYA and sxpressed in mean23E. Slatistical snalyses
were performed usng SPES Statsic 20 pavalue =0 05
was conaidered sgnilicant

EdsuLts

There wae 3 significan difference n rad body wesghl
and body weight gain @ experimenial grovg during the
azparmant {g=001), Bady weight n eonirel greugp
decreassd significantly (p<001) during thes Featmenl
{Table 1].

The fasing blood gicoss l=val in lempe and soy milk
groups  undenvent sonifcant - pach week
(pe0t). Howavar, tha raduction of blood glucess laved
in 1he tEmes QF0AIp WS more u;nm::ant han the
reducion of bood glicose n the soy milk group
{p<D01), The conirol proup ®at did nol receive any
Imberveniion has @n increass of Blood glucoss vl @ach
wask (p=000) {Tabde 2|

The fastng insulin lowel in the contrel group was
increased, although the inceats wae nof shabslicaly
signdficant (p= 0118) (Table 53 The niervention group
alen damonsirated agnfcantly moereased Taling neulin
| s 'I.urrl:r! admmisTaton p = 0O007) and sow
mily {p = 8002 Heowever, thers wes no sgnificant
diflerence  between the incresse of fastng  nsulin
lewelin the fempe proup compared io the say milk group
(p = 00EO07). Based on Qlred Sova The highssd mean
(6.0321.97) of resulls was cbianed @ the group
adswisterad wilth acyimlk (Talde 4)

The sspremicn of nede from pancraalic bela calls
between the fempe Aour group and the say mik group
showed no significant diferance {p = 04081 The msults
ghowed thal both the adminirabon of oy tempe Mowr
with e dose of 18 g0l p body weight and the
acdririsyeten of soy milk with the dese of 138 0200 g
by weight for 38 daye provided the same infuesnce n
fiwing the damage fo pancreatic beda cell due o ETZ
indkicton (Table G

The results of AROYA Enalyss m the three grougs far
pancreadc beda-cell muln expression showed p value
al «k 01 that emild ba ¢onchicsd® that Thers & & diTeranca
af beta cell Insulin evprestion of panomreabc beta cells
biatwaen She thees sfudy groups (T abia §)

The sgnificant group 0 fie study &= e teamge Rour
intervenban group with e cantrol group (0= 0.008} and

4 (4 23-240

the say mik iniervertan group with control grovp
(p=0.001) { Tabg 7)

Tede ! Infisl wnd beal Sody ssighd <l He conird endl epeormnisl

s
Conirol Temps Soeemdily
Ineonl gt (1 178 30817 &1 T2 500011 W3 ST B
Ersptagight 1) T 1T 7 1530 3346 94 15017440 8
DISCUSSI0N

Toy 1% one ol lbe besns speces organabed fom Eas
Acia. For Acian popaiabor, & mthe defary probein scurce
i supplarnan the aniral pralein saurses (Adrad, 1990)
Epidemialogic sfudies showed thal soy cofmsumprion of
spacilc complamant of soy s benaficial kb healin due
1o e polental efects i preventing desss@psaociated
with lifestyle lie cardiovascular diseasas, siparsl fypas
of  cancer celacparpss  ard  even  manopeussl
eymptamsa  in midde-gged  woemen  Several sy
companants, like profein sSofavone, oligosacchances
and sterol Nave Baen provan s FOSHD (Fooed Tor

Gpectied Healh Uses| by the Joparsss Heal$

Dupariresnt, FOSHU is mcbanad fead with 8 boanas Ter

heald dmme [(Sugane, 0051 A with the Jlapaness

Eia has aksa allow saversl soy compenants wih proven

pogitied  health effects o be manlioned n producd

wrappngs | ang b al, 301 1)

Tempe is e groduct of say fermeniation with the belp
the ricrocrgansm RTVIIS QLMISoOSE, Tﬁﬂ'ﬂ has
en corsamad by majge of Indenesian popilaion fof

mare than and ackrowledged as @ nabenal

feod (Yerg &l al, 2011, Hwan & al., 2010 Say
fermertation norenases the sodwity of anbowicants. The

Bpo and conceniration of soflavers pradiesed dunng the

fermantation process depands on the nocuwism baing

dtized The mest commonrdy used nosulum inclds

Rhircpusap, M difeus snd Bacius epidermis [Routand

Fiars, 200%)

Dunng tha farmantation. the anzyme bate-glicosidass

hydrelyaes eoflavons  gycoside  inta  BaliEavons

aghyeans, a mofe active lorm of the substance |Bavia &
al 2012), oy isofavne is @ gmup of acive Diokgic
mubslmnes  with  esvogendie chomical sbuchre,

Several epidemiologeal researches have associated

high =mclgcons consumplion with dacreased sk of

having dabetes and diabetes-relaisd ocomplications

Indudng  cardioyescyler  deagees The  awdepcs

demopneirated that Lay iscllaeane has anlibyperdipidemia

affect through anticeidant mechansm. & funsion similar
i3 Wl of ealrogen and iralved i tha ganag repilaling
and lipotyss Ly ef al, 2008)
Bicad glucoss lewel (5 alsc ane of the ndicalors al
hyperglcamia.  STZ<nduced rals  demonsiraied
ircressed blood glucoes level 5TZ has s =melschve
fowinity howiards pomoreatc colle and doas not demags
ather endecring cells of sxcorrs paenchymra 50 rate
wiuld hawe their blood analyzed on day 5 after 5TZ
indichion o maasyre the Testing bigon glucoss and ¢
fhe resuits showsd the walue af .2 300 mgidl, the S0 ral
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wigaahd be dedeermned as  Bypergysemss (SEkudelski,
2012, Rachmawah, 2012). Fasting bood ghlcose
exarenalion in this shedy s performad e manilar the

davslepment el S0 rats dusing tha aiervantion

S5T2 ndu$on in ths shudy is performed to create a
mocal of Tvpe 1 desbabes mrediiasmedaiad by e actiity
af immuna sysbam and cause dalayed onsat disbates
through beta-cell damages and mmunologec injury, £TZ
admristabon damages the pancreabic beda cells while
ME admorearien 2 oained o prolsc] insuln sacrelan
in balancing the acton of 5T as a dabetogenic agent
{Sakidebsks, HE13)

BT will be ransported by beda calis theough GLLIT-2
..d cause DG damage and consequently Increass me
achwity of poly ADP rbose polymerase PARP-11t0 repair
OrA. The overactoity of PARP-1 resulls n niracsietar
degledon of H&Cand ATF and hypemaceton of meuin
woisd result in necrogis. MA admirictroton plove a mls

24z

STZ wan couse The deathe o pansrealic bedn calle
through DMA alicdabon, cauming the DMA {0 break

because ol he acination of poly ADP-nbocyabian

mggenng the celular NAD-+depsetonand reducing ATP
ceriend. This condilion cases the mhikibon of synthesis
and secrahon ol insdin, her Rcreasing e blood
upctee leyed [Sziudedskd, 2001)

High blaod glucoss lvel wil incresse oxidative siress
Trough both enzymaic and non-enzymalic process
Chergges in probein hindian Tor axamgle MAPH Gxidass
1o disnupt and damage the cellular furchon and produce
ragefive acpgen Aleomedales Wal cmild oxidize LD
poowmed  durng the snrymatc process while nons
enFymiahic process will changs gena exprassan [grassh
tactor and cytolne) and dsrupt andosidant defenses

(increasing cxidatee stress) that eventually cause beta
c2ll damags [Shestz and King. 2002).
Thare e four scflawone forms inosoy, ncludng (1)
agiycone  shapes (free form)  including  penisiein,
dasdzain andgisidein, [} gycosigdes incuding gersshing
dakdzin and gl=etin [(3) acatyl ghyoosdes inchuding £ -{-
assbigenistin 0" 0-aselidaigzin and O sD-ameBgliselin
4 melondghtosides  nolding @-0-makindgeresin
& -fl-maloryldaidsin, §°-0-mataniigiestn. Crrend
shedies  hawve shown  fhat i:-u-ﬂ:ln- possesses
anfidisbatic sctivity threagh  the gliesss upleke
inhibicn in the intestinal brush border the acihity ol
alpha-ghicosidass, Wosin knase nhiblilor ard PPAR-
alpha and PRAR-gamma agonist (Cheng af o), 004
Tha infuance of soy moflvens fo the reduchon af blead
cugar level ic fhought o be coused by the shimulus of
in e inkibsion of PARP-1 and as tha precursor MA O+
ang ATP exposad by STE (Sakudaleke 301370
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char of irsuin 15 make it capebke of Peressing
fucosE uplake by cells {Esteves = & 2011} The
mifiience i proven by the admnstration of genistein (o
ﬂpﬂ'irrllulul aumals amd 0 owin slidss  asng
edipooytes - and  insumoma oells,  showing that the
beceotive componants formed fram ssofiowvonosd duning
rermanta@ll] process may sctivate 8 saries af signak to
abenidlate inaulin relasss (Kwam af . 2011 Jonas & &l
1HE5]
Lee and Lee (2001} siated that the hypogiycems effaciof
isoflavone o the blood glucose control i cames of
digtmter 15 throsgh  The  machansm  of  aphas
giszasidase immibitor in the mtastinai Brish borser (Lea
and Les 20015
Len's shaly [(2008F 0 OM mice wilh e disl
ul.!ppl-n-rr-unt-:‘h-:ra genistein ot G00 mgleg and protoin
isnlaten ot 200 mplkg showed cignificart resuls to the
rachuction of Blood ghicoes layel ard mereasad insubn
| [ Law, 2006} Apha-ghcosidass s $he man enZyme
in e process of carbohydraie digestion  slphe-

243
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Fig, 1 Hstepathologc fgure of Allned score with Ab slaining. Irsun. 400 magretoaion, (&) PS negative inthe HI
growp, Alired score 0=} (B} M5 posshve for B, Allned score 3§ (241), o) IMS posfive in K1, Alred scane &
(24}, (<) NS posilive, betg-ced cyloplss mawilly B slaning in ®1 group, Alred scone q (202) (&) | NS posa,
tta-cal cyiopdasm with brosvn sigining in A1 group Slred scong & (3+3], (1) INS pesitil Deta-call cyioplasm
with brown stsiring in Pt group, Alred score 7 (d+3), (g} |NS posif, betoecsl cyloplssm  stmined
withbrown etaning m P2 group, #lired score § (142), (k) INS positif, beta-cell cyteplasm stanad with brown
wlpining in P2 grovp, Slredecons 7 (F44) and (il | NG poaitil, bola-cell cytaplaam sith Brawn aining in F group,

Alred goore 8 (348

ghizcaldass playe @ ralo an ™e catabsaior of Pycdnolyes
tor 1 4-aipha-ghpcioaldes bonding  auisting n
oartbohydrade and reieases the alphasglucsose chan and
causing  moreased  Bood  gocose  |ewel  Alphas
ghizpsidase phibdor |5 antagonsdc to the actwity of
alpha-glecosidase, thus it may delay the absoptan of
caibohydrate and suppress the inocrease of blsod
ghizesa lewal T af al, 2092 The resuis of Mooue &
af, study (2005} showed that soy fermented by Ahvzapus
abgospans yeast has a higher ant-alpha-gcosdase
campargd o ofher 50y products fermanded by Lannis
adodes yeast (McCue of al, 2005)

244

The sbecrplion of carbohydrate and gucass i the
main target 11 Bdood ghsooceo cornirod. apho-amyloss
and alpha-glucosidase are fe main  snzymes
responsible  for carbohydrals  metsholism b formn
gkizeas Gluccse s sbsorbed  fom inkesingd
entemoytes by cerain transporters. The inhibdon of
digeslive erzgmes may reducs glucose refeass and
abscapion in tha smal inbesinas, which weuld resul in
the cecrease of posiprandal ypeghcemia (Hanhineva
afal 2010)

The mechansm af plocd glucose lved reduchan oy 5oy
isafEvene predemmantly genrsben ard daidzen sl
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acours frough e EMn:mem actvanad
recepior (PPARLE The activetion of PPER-gemma by
genisien and dadresn causes an inCresss Inogene
axpression that functians fo code GAUT-4 and nduce
me apfepulaton of GLUT-4 reedad as  glicose
fransporier 0 ender the oebs and uliiged as energy
=ourcs (Kavanagh = al, 2008 Cho, 2006] The
difference  batween festng blood glucoue redusban
Babvamn The bemps Mour grodp and say milk grovp =
caugad by ha fom of imollavena compeund 0 homm of
these groups. Isoflavoneaghycone infempe Sour has a
highe hicavaiablity comaared In sofavanes gycosides
I ey ik,
lsoflavone B atsomsd by the booy in Fe form of
aghycone. The changes in iscflavane plycosides o
aghtcone  in tempe occurs dunrg the Fermentataon
process with the help of bele-glucosidesss eneyme
orignated  from  Abizepus@iPeaporus.  lsollavene
aghcone can be dstacted n e Blasd 30 min alles
@ rEach ibe paak lewval 1 how post-ngasion
Kvln af &, 2011, Dy af al, Z00; Cassdy af ol 20085;
Larkin ar al, 2008,
Ischavone ghrosdes n sdy mMek can be changed inta
agiycons form with the belp of beta-glucomsdass snzyme
arvl fecisss phionzin fydrofess (LPH) enzyms contained
m the dgesive sysiem e=pecialy in e=mall miestines.
The cormarsion of aolavens gheosides inle agycuna
raguia 2-4 K poal-mgestion, lesfirsons  gheoaices
raaches s pask evel 4-B h posl-ngestion. The atudy
by Pickafa of al [1608) cuggosiod that gerectain and
daidzein = abswhbed more easiy with the plasma
concentration 4 tmes higher than the giycosides form
Thie preves thal iscllaione aghcone in lemps Nour is
miore efacive n reducing testing blood ghoose lewel
camparad o isdflavons gheosdes 0o osoy milk
[Hanhinevaef o 2 0 Day o af, 3000 Cassedy at o,
2006, Larkin edad, 2008, Piskila stad 185
The decreass in the sensitety and secration of Insulin
resubed in the blood glucose loved disorder. To date
there has nat been any pharmacologe agent that could
resiore the function of msulin response o the glocose
respeonse fhus e insuinciropic agent is  wngpenthy
meaded b Relp confol Blood glucxess keval i dabatic
pabenbs [Sdbet and Liv, 2013). Geniglein and dadzain
Incragse ingidin secrelipn 0 the adminsbraten of
caitain dosage. Ll ar 8 (2008) sucgasted Mgh-gey-
taclavone chel (0,334 glkg det] may increase e
proguction of nsulin (Lu e o, 2008). Soy soflaveons
profeois Ehe beta pencreatic osls from glucoss faRiity
and improve: the funciion of beta pancrestc cels.
Preventing beta pancreatc celle #om further damage
may incredes inguin sacrelion. The improyvemeard of
serum  isulin bevel in dizbelic rals adminstersd with
20y products may alss Be ukad by athar sdbrelrapic
substancas confamad in soy shaulahing  Insulin

4 (4 23-240

secreticn  from the beta cells. Lee (2008) stated fhat
genisiein supplemeniation and soy probsn n dabetic
rals may improve imeulin production (Mocue ef &l
2005 Zoy imdlavana probecis pancreatic befa cels fam
bz glucoss lewvel Hypoghcamic affects from ganistain
and soy profen are demed from serum insuln evel and
irp@E@ment of perphery glucose metabolism

Li & &l [(2008) and Fu & & {9000) suggested e
genislen  meslulabes  nsiln secrebon Frosgh  lhe
cAMPIPA activation nmechaffflfn Genistein induces the
profiferation  of INSY and poncreabs bela cell isets
fhraugh e sgnal . cBMPFA-depencen] ERK1/2
Ronvvalion palvesy Ofcle ademaiine marophaiphais
(cAMP) e the cantral molacuke n cevaral cellular systam
Bd olays important cals N rsuin secrefion. The
aocumikation of miracelkitar SAMP incragsss Jlacosas
machated insulin secretif trough e aclvetion of
protein kinase & (PHA) Estracellularregulated protemn
kinasss [ERK1Z) plays a role in calular resporses
stmulabed by amdironment ke prolifaration,
diferendation and apoptosis The nomase of
inracelida cAMP actvates ERK1AZ causng the beta
cElle 15 profilerans n'.l Fil'l}ﬂ'ﬂﬂ'l. =il Tram apopioss mak
FRNLIEly InCrease SN Seoresion (Liu af al, 20085, Fu
af a8l 2010

Tha recovery of bala ool funcSon i sxpecied to demve
fromm b improvamand of Blosd gucaan samirel, becausa
Fyparglyesmia raay inlerupl with insubn resocess 0
dahetes melifus wpe ! cases the improvement of
insulin secrefon = presumsd o be precsded by e
irepifement of blood gducosa conrel The mprovamant
of pancreatic befa cel furclion in type | dabeles
malilva caseas may D@ nlaked by improsed Blood
gucosa control that impects the increase of insulin
secretion and vice verss (Sleele of &, 200d)

Insubn secrelion by pancreatic beta osls irvobves
saveral reaction that is & potential target ta e roffH
igoflayong n dEoetes melaus. In e condition of high
bigad ghecose level, pareaic beia cells respond o fhe
inGrease  of insuln requirements  trough  severs
mracharearm, Pelading ineraesdeg naulin gacralion, Tha
releacs of moulinfrom pancreabic beta cefls is one oftha
chair resstion milisled by gheores cptake by GLLT-3
[Hanhinawa afa’, 2070).

isoflavone 6 the favonoide hes @ high
anticddardactvity. Gilbertand L (2013) suggested hat
ma ol of isoflavons gensEEl to the functon of
pancréatic oeta cells 2 carmed by e abilty of genisiein
o slimulate regeneranen of prolfereticn of Dela cells, In
diabetes ROS = produced predommantly Trowgh e
Aur- angyimets gysalion meclion (SGES) Bial can ooour
fo =everal Sssues end couse comoloations in disbetes
(Gibart and Liv. 2013] Blead ghudcan level redichen
dum to andavidan? ceuses the unﬁm ol ghicosa
tonwsty & prevent the decrease of bala cell mass and
IrsLlin saonetion (Manedo of &l | 15580
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The result of King and Bursil [1888) and Fu and Liu
{2006)'s shudy suggesied that gensden euposure for @
redatedy long perod @lugh daity gond consumplion
may norease he ESUln Sscneion functon  fram
pancraaic Dela oalls, The mesull of this shudy & In
mupport of those shedisg, whers the sdminisraton of
tompa  four and soy mik @ one of the sowce of
Gatansr Py Bl improuing tha Tinclion of panoratis
beta cefs in diabedes |King and Bursdl, 1898; Fu and
L 009)

Conclusionvarall both temps and sopmilk can help
lowesr blocd sugar level, increase | sscrelion and
improve pancreasc beta-cels. Tempe, which knosn as
Incomasian wadiional ferrmaented soyhean hes a bamar
sradisbetic =fecl than sowmik becsuse mEofsvone
aglycones feund 0 tempe ore belegefll more acive
tharn moliavore ghcomdop in soymilk Feavar, more
shudies are needed fo betar ondersland e exact affecd
af tarmenied soybaen on dabates
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