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(Utilization of Alpinia zerumbet Components for Anti-Diabetes Medications)
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Utilization of Alpinia zerumbet Components for Anti-Diabetes Medications
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Diabetes is a disease in which a person has high blood sugar either because the pancreas does not secret
enough insulin or the body cannot effectively use the insulin. By 2030, the WHO estimates that it is the most
common endocrine disorder affecting around 2-3% of the population worldwide and its incidence is rising. These
drawbacks give this research tremendous opportunity to design and develop novel drugs delivery system for
overcoming the metabolism problems associated with anti-diabetes. Alpinia zerumbet, a common herbaceous
perennial plant in Okinawa (Japan), was chosen as potential therapeutic materials because it contains numerous
interesting bioactive constituents. In this study, a total of five bioactive compounds of A. zerumbet were isolated,
two of which were previously known compounds isolated from the rhizomes namely 5,6'deahydrdkawain (DK) and
dihydro-5,6-dehydrokawain (DDK). In addition,” three new compounds were isolated for the first time including
8(17),12-1abdadiene-15,16-dial (labdadiene) and (1E;3E;5 E)-6-methoxyhexa-1,3,5-trien- 1yl)-2,5-dihy drofuran
(MTD) from rhizomes and (E)'2,2,3,3'tetramethyl-S-methylene'7'(oct'6'en-1'yl)octahydrorIHquinoh'zine
(TMOQ) from seeds. These compoundé were examined to assess the potencies and activities in five different
systems which have been associated with the development of diabefes.

In the first study, the results of the analyses revealed that labdadiene expressed antiglycation and AGEs
formation in three different steps in the pathway. This compound suppressed the formation of Amadori products (ICso =
51.06 pg/mL), thereby reducing glycation-induce protein oxidation and dicarbonyl compounds formation.

Secondly; the antiatherosclerogenic properties of A. zerumbet were investigated. Cholest-4-ene-3,6-dione, a
steroid present in the seed extract, showed negative response against pancreatic lipase, 15-lipoxygenase and LDL
oxidation (ICso = 19.50, 54.79 and 16 .12 pg/mL respectively).

Thirdly, DK could be used as a potent inhibitor and further exploited for utilization as anti-skin disease
formulations. It displayed inhibitory activities for antioxidants including DPPH, ABTS and PMS-NADH scavenging
(ICso = 122.14, 110.08 and 127.78 pg/mL, respectively). It also showed st rong inhibitory activities against skin
diseaserelated enzymes including collagenase, elastase, hyaluronidase and tyrosinase (ICs0 = 24.93, 1941, 19.48
and 76.67 ug/mL, respectively).

In the fourth study involved in anti-diabetic activities of A. zerumbet components in gestational diabetes
which is a pathologic condition related to the high blood sugar during pregnancy. TMOQ showed high inhibitory
activities on a-glucosidase, trypsin and nitric oxide. Furthermore, MTD showed doée"dependent increase in the
activity of tryptophan hydroxylase. The results revealed that both compounds may have probable apphcatlons in
preventmg gestational diabetes formation.

In the final study, the human umbilical vein endothelial cells (HUVEC) were used to evaluate the
anti-diabetic potential of A. zerumbet components on o.xygen species release and cAMP enzyme activity. TMOQ
showed high inhibitory activities on xanthine oxidase (ICs0 = 14.70 pM), LDL oxidation (ICso = 10.33 pM) and
NADPH oxidase (% of inhibition = 47.84 uM), moreover, this compound had ability to increase cAMP level (%

increasing = 33.50).

From the results of these experiments, it can be concluded that A. zerumbet is an important source of

numerous phytochemical compounds which possess antidiabetic properties. Thus, this plant could be medically

utilized as natural drugs against diabetes.




(FENLE 8 BHER)
‘ No. 1

FANRLEFEEROES

A M FE# |Jamnian Chompoo
3 4
TE WEBAYE B SRTE E&
BlE EOAYE  WEE  Em. R
FEEE |BlE BRBAY 2 EE
BlE ERKY B wWE =
BlE BRAYE oW —
L
Utilization of Alpinia zerumbet Components for Anti-Diabetes .Medicatio‘ns
T G RmER R A Sy kRS OR D)

ERFI, BB CYa Y CESMLRVD, A2y Y L ESRMICHIETE A
WD IZIBEERE 2o TLE D LWV RBTH D, HRMEMEIL. BRI 2030 4% T
HHADD 20~30%IZHEBEL 52 2% b—ROLRNIWEBRTHD L L, Loy Z0ORERTE
ALTVLLERBEL->TWND, ZhbHDZ b, FilRFHICE S 3 REEEO R~ 7=,
(| FHREEEL AT LAOT A R EITO 2L NAHROE H’\J’C“Z%%)g AL EH FEE LRI
IES AT 2SN T, 2L ORKEWVABEFEERY Z AT, 7y MU R IBREO EME &
LTRBATN S, ABFRICHEV T, 7 5 MROAEEEWESF v b L 0 B Sh0, 2 fic
DWW T, b, 6-dehydrokawain (DK) & UF dihydro-5, 6-dehydrokawain (DDK) & \\-> 7= BARICARZE
LVHEBEINEEBHOEKLED ThHhok, L2L, 3 BOHFELWVWIILEY.
8(17), 12-1abdadiene-15, 16-dial (labdadiene) & (1 3E 5E)-6-methoxyhexa-1, 3, 5-trien-1-
y1)-2, 5-dihydrofuran . MID) %# R E » 6., % L T (H-2,2,3, 3-tetramethyl- 8-methylene-
7-(oct-6-en-1-yl) octahydro~1/#quinolizine (TMOQ) ZFE L v Bl L. BERFmORAER L OEE
TL5DDRRIV AT AIZRBNT, ZHODLAMOENELEEEFITNS,




No. 2

BANAT - B RICB VT, R O R, labdadiene 78 3 SORA D ZF v FIc B T
b3 XUV AGE (HHLBASEEY) AR A MET AEHERF - L 2HALMC LTS, ~DLey
CEY. T RUEROERBIZ DR (IC, = 51.06 pg/ml). FHIC X VEEKIC L - Cah
SNDZURIEOBEDB IOV VB = NALEWDERBED Lz,

H 210, Xy by OB SHBIIRELIERIC SV THER TS, Cholest-4-ene-3, 6-dione I%
| @%imtﬂi&wiaihéx%n/r FToHan, I A—E, 1,5- )—ﬁ v/ Fh—+E, LDL BB{bick L
THRIRE R LIZ (LI I, = 19.50, 54.79, 16.12 4 g/mL)o

£ 3\ DK OHUL EHEE & L C ORI ENT 72 #FFE % 1T > TV %, DK i, DPPH, ABTS PMS-NADH
EETHMRERBRICE W CHREEEZ 7R Lz (T Eh 1, =122. 14, 110.08, 127.78 ug/ml),
Fle, a3 r5Fr—8, =279 RF—¥, e 7 u=F—¥, Fo °/ﬂ‘w‘é&b\o7’:ﬁ)§~)§ﬁﬂ:5§3§b
TEEESRICHR LT H MW EER LR Lz (FNEh IC, = 24.93, 19.41, 19.48, 76.67 ug/mL),

AT, EIRMERERIRICEBIT 25y MUY OFERBEEIC SV TR, THOQ X, a7
NayZ—8, P TVr —BEERICH L TEVHEEESEE R L, MTD i HBEENIC
PANZ A Vg 3 N = ﬂ%“/?—ﬂz“%’:ﬁﬂ%“ Lice ZTRODRERITE Y ML&WIXEERERB O FBHIC
FIATEDMREERSLZEEHLMNILTVES,

BT, F o N TSN, TEPERRR O cAMP A KBRS I8 U CHUBERB R & 52
7b=‘%)%f%7‘:«'b\ bt MERBEIRFIECM (HUVEC) 2 vy, TMOQ X ¥¥ > F L F X & —+¥ (IC, =
14.70 pM), LDL #{k (ICg = 10.33 M), NADPH 3% % —+¥ (% of inhibition = 47.84 uM)|.
&:;dl/'C; BV EEREEEZR L, 51T cAMP ODV/*:/I/%)_E%- (% increasing = 33.50) X¥3EHE
ERHLTOS, |

TNEDEROERENS. Fy ko ITRERFRFEEZHFOZL OBEBRS (RR/LEW) ©

RERIETHY . Th b EWE R LEBREOREN SR/ IND LFES T b,
L3> T, Rt (B%) OFM@mIXE LTHSITMEH 2 b0 L HEShE,




No. 1
BERBEROEE
(L i §5% |Jamnian Chompoo
K Z4
F&E it Bk K % iz ZiH EE
Bl & LER R HEEE fmH M
EFEEZE |BE BB B K5 Bz R BZ
Bl (PN Bz ME E=
BE AR #ig e —E
EEWOE
%ﬁﬁﬂa TRk 254 1 A 25 H
REBEE (HUOLOEOTHDC L.) ‘ B H%

EEROBEE, FR24FEIABADAMEESCHV CEMBEHEICH LT, F0H
@Wﬁﬁomfﬁ%%ﬁ&\%ﬁ%%ﬁowfﬁ%%ﬁotoﬂ@%wm%ﬁ®iiﬁgﬁﬁ
ERREN, WTHLMECXAEEEBE L RTEE,

UEORRND, FEZERRFBELEL (B 0OEME B EEBER+HOENET
CEHARHET S LRD, |




No. 2

FALHFE#E |Jamnian Chompoo
K Za | |
LER 11 7 v b Y (dlpinia zerumbe) 1L 1948 D JE W HLIR C | {E%’ﬁﬂéﬁo&ﬁf}ﬁ?f&éz LTCEARTEE
R0 ETh 2 | |

[E% 1] ThbiEA—F—RBEDEDICHENET,

[H M 2] DK. DDK, labdadiene, MTD, TMOQ D BiEf HFEi1E 5 O T+ 7 2

[E% 2 1V EN LAY 2 BEET 57D O FEIEVNE T, £ 72, 63%’@%& LT% TMOQ
By hURBEL OIS, oS DITRENOHBSNE LTn,

[EM3] S hoHESDALaMOREER Y 5 TF o, HRTEECTH?

[F%3] ¥HERA, ERAKT LEBREABRECREL TV LD, A4,
[BfI4] 7y PEFAZRAVEMBNCR VRS RN E S h. HEE L2 {bamEREA
THERIZLET

(H%4] REOLZS, BOWETIT Y FEFAREIFHEILH Y ¥ A,

[(EM5] BELZ AP T2 EARFERDHY T2

(% 5] HED T R CH LS ADZERHRERT DI TLL Y, BRIZYF T2 ZOHE
BIZELET,

[Efi6] EBo£< 73”@% EHRTDOLRERTYT, RE¥EBROL | #‘*ﬁf%a&%%
TOHINODHEREBRATED TT 2 .
[@ﬁaj&griﬁmrmgmﬁ%@%%vfo:n@ﬁ&rrm&oi@w'ﬁm%%
ﬁrimﬁmﬁ<&6®%$%b %@ﬁ&%@ﬁ%&wat&§®w<omwﬁﬁﬂt_
nETJ,

[ERM 7] EIRFERBICBRLI LI DO 5V WNETH?

[(F& 7] $¥HEEA, HFAKEIFACTVERATLE,

[H R 8] a-Glucosidase & L Tl, TEIEIR & By IR L il & DHDBBH Y FFA. AEAL
B8 O L5 I 0 FE A 1 AW, WFROBEOL DT ?

[E%8] v MBHETT

(B 91 HUVEC Ml CHEMEZ 7ok, BT LD ? MIIZRE T2

[E% 9] MMERIE THRLVTT, 2 »AMERS MR, £ OBITMER= &
SLTVET, BRAROMMEFUELTL, & CoREICERETNE Ui,

[Ef1 0] DK & DDK 2BE LA, BHIZEIRVETH bREIEEREDS L
BWNEFT e




[(E% 1 0]DK & DDK it zib BEIZERKA 12T LaBEWVIHD T8 A,
MEEEHEREDLDEBLXET, #BMTE2TLEY, PurEBERHEREES B @EIRT
WE g,

[BLFI 1 17 labdadiene 1% AGEs A% BT 5 X 5 TF 25, MTD & TMOQ i & 3 T34 2
ZNHAYIL AGEs HEESBLET 1 2 AGES IERKBOZDOBEERRKTH S0,
AGEs FEFIZ X9 2 MTID & TMOQ D% R EFRAD L #HRRLET,

[E&E11] BREHVNLE ) ZZIWVWET, OWFRIT AGEs HENSHBETY ., KT LB
ROBRIEDHIFE 2T ol7od, AGEs DIREDOEDOHF LWLEWDOHELZFHATIHEATL
o ETHHEERBEVNRAS Y FTHBED, BENHNITHSET,

[Ef1 2] 2 o0HBAEH(TMOQ & MTD)iX AGEs ¥ [HETE 3 L BN E+ 0 ?

[(BIE12] 4200 EWHA, £/ AGEs BREROBED=2DDEN AW OEEEZFA TN
RN T, |

AR 1 3] bRiE0EZIEE S TFme

[[E1% 1 3] labdadiene DR S, ZOHWERIT AT FEZHL, BLHEATE T,
TMOQ & MTD 1% AGEs OB ED D DFEEEFEZ 20 LhERA,

[(Ef14] %2720HIT, &b EKEVERIIMCTN?

(EEL 4] JRbBERROCEEIIREELCED T, 2E2 5 2 OFBITER R HEEG |
B o i B TF, WICHIKIE L HUVECs T/ TF . 27 b BEE L7 (LA 1 0 B
ERS, TNOHBELIALEMR AL A L THER T 323 LERHY 3,

(HEM15] SREOEICKR - EHOFEIDHY T, ZOWEEEFTTIFETT,M?
[@%15]ﬂ@k??ﬁ:@W%%ﬁﬁékb@ﬁﬁ%%ﬁﬁwkb\ﬂﬁ%w%ﬁﬂﬁ
YINEREDLERDHY, FRIERETHLEMTY, RERMo e s Me :Dﬁﬁﬁf%ﬂﬁﬁ
TH5FETT,




