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Anti-Diabetic and Lipid-Improving Effects of Alpinia galanga Extract and Caffeine
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ABSTRACT

In this study, the anti-diabetic and lipid improving effects of Alpinia galanga (AG) extracts, caffeine, and a mixture of
the two were compared and analyzed through blood analysis in mice fed a high-fat diet. The administration of caffeine and
AG extracts increased serum high density lipoprotein (HDL)-cholesterol, decreased blood glucose, decreased triglycerides, and
decreased alanine aminotransferase (ALT) and aspartate aminotransferase (AST). Specifically, ALT, an indicator of liver
function in white mice fed a high-fat diet, was lower in the group administered the caffeine and AG extracts mixture compared
to the other groups. AG extracts significantly decreased AST levels. The AG extract was confirmed to affect the production
of adiponectin, a critical factor in improving insulin resistance. In conclusion, it is believed that AG extract has the potential
to be developed as a health-functional material with anti-diabetic and lipid-improving effects, and continued additional research
is considered necessary to investigate this further.
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Alpinia galanga(AG)= 733l &3l A EZ A,
53] Fdolrlotel BRI F32E o] Tth(Jantan IB &
2003). AGE TolA asbed, 2, A9, B A
T T A% ABAJ] g AHER AMEE st
(Verma BK 5 2011; Verma RK 5 2015). A7} EE3}
A Gzl 54 8abe flon, A kst 2de 7R3
U HA Al FFYolthCheah PB & Hasim NHA
2000). 53] R o=} HE 31EED 22 Hed 3
YEo] FHst] 4 AaE AlAsta, IS E= 7
Actn B u¥JrtiMayachiew P & Devahastin S 2008;
Rachkeeree A 5 2018). T H= 3}5HE0| Br3lE) X
o] &4& At ol59] a9} &3t F45 AAAZ
the A7 A3t wexlen, olgd 542 AGZE It
T2} vk AL SR SCK Greenberg JA 5 2006). A1
A Kumar S & Alagawadi K 2011; Kumar S & Alagawadi
KR 2013)°] W2, AG FEEL #7% 2lgtolAe] 45
Aefeta A Ad z2ad S /fdsta 'le] FAE 2
271, ksl S S SEll AEd AW 42 o 3
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HaANZ A, HDL-ZH2=HE T3 = S7RIF T 97 2
7} BaElo] AGZE I B M| Bt Qlvke A
53t tH(Verma RK 5 2015). 23+ AG FEE& 719
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Ql(Pyeongtaek, Korea)oll x| 43t Alpinia galanga rhizomes
¢ FEEZ AMESIY o, 482 %(Sahmyook Food,
Cheonan, Choongchungnam-Do, Korea)ol| A A&kt 71
QA BEe FYLEE2E(Seoul, Korea)s F3l Sigma

A|E2] caffeine powder(Reagent Plus, Cas 58-082)2 A}-&-3]

2. &Y 5= ¥ Ao] =4
2 A= gh2nlo] 2(Raonbio, Yongin, Korea)ol| 4] A3
o] 471 Sprague-Dawley rats 367}2] S Euigron,
gk mkE| ) w8t 2 AT o ente]d F 97
131, 749] H-E71E 7 & A3l A8k
Aol FAe % 22427, FE 50+10%, 12A4]7F
F719] A5 20E FAsoH, AAAQ & A%t}
< Fig. 19 AAIBIATE £ Ao AMga A Aol F
FYulo] @ &(DooYeol Biotech, Seoul, Korea)ell 2]=]&}o]
pellet FEN =2 =7 A g8l om, FAAQA AFT-S %32
°]Z{(ND), UlZT(CON), 71819l FoI7HCAF), AG FE5
FAATHAG), 7HIR1T AG FE5 E3(1:1) FI7(AGCS50),
711013 AG FEE E3H2:3) FAITBH(AGC60) 2
THTable 1). 2]o] A2 Table 29} #on, & 23 7|3t
(2023 39 149 ~2023d 5€¥ 16¥) B 2oy 2T
B5A Alset B8 AHGEA AA =S 3F6iith F
H T} AG FEE0| :A]4H2 0] (high fat diat; HFD)S A&
g AR oA nH e FIFS Lol At NDolE L3ALS
(Purina mouse diets), CONTZ} T2 A&7l i= HFD(Rodent
diet with 45 kcal % fat, D12451)8 353l tH(Table 2). &
A+e ST 5299 (Institutional Animal Care
and Use Committe)2] 5915 Wol B& A& g3 o
w, Ao Tt ol wet P 5HATHSYUIACUC 2023-
014).
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Fig. 1. The design of animal experiment.

Table 1. Details of experimental animal groups

Oral administration

Group
ND CON CAF AG AGC50 AGC60
Number 6 6 6 6 6 6
Diet Normal diet High-fat diet (Rodent diet with 45 kcal % fat)
Oral administration DW DW Caffeine AG extract Caffeine Caffeine

+AG extract (1:1) +AG extract (2:3)

ND: Normal diet+oral gavage of D.W, CON: High fat diet+oral gavage of D.W, CAF: High fat diettoral gavage of D.W caffeine (100
mg/kg B.W), AG: High fat diet+oral gavage of extract from Alpinia galanga (100 mg/kg B.W), AGC50: High fat diet+oral gavage of
caffeine and extract from Alpinia galanga (1:1) (100 mg/kg B.W), AGC60: High fat diet+oral gavage of caffeine and extract from Alpinia

galanga (2:3) (100 mg/kg B.W).
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B2 A O A8 FR7ES dERE $1e] 540 nmol]
A FBEE SHs9Y. 84 F Zd|2~H E(total choles-
terol), HDL-Z#]| 2~H|Z+(high density lipoprotein cholesterol),
/A W (triglyceride) 2 8 AA}5E2 7] (DRICHAM
4000i, Fujifilm, Tokyo, Japan)E ©]-&3te] =743} th LDL-

Z9| 2E|Z(low density lipoprotein cholesterol) &2 &3



34(2): 108 ~119 (2024)

Table 2. Diet composition of contents and experiment
diets

Rodent diet with

Total kcal intake Unit 45 keal % fat
Carbohydrate Kcal% 35
Protein Kcal% 20

Fat Kcal% 40
Total Kcal% 100
Ingredient

Carbohydrate source

Corn starch gm% 315
Maltodextrin 10 gm% 35
Sucrose gm% 350

Protein source

Casein, 30 Mesh egm% 200

L-Cystine gm% 3
Fat source

Soybean Oil gm% 25

Lard gm% 177.5
Cellulose, BW200 gm% 50
Mineral Mix S10026 gm% 10
DiCalcium phosphate gm% 13
Calcium carbonate egm% 5.5
Potassium citrate, 1 H,O gm% 16.5
Vitamin mix V10001" gm% 10
Choline bitartrate gm% 2
FD&C red dye #40 gm% 0.05

Y Vitamin Mix V10001 (Amt in 10 gm/kg), vitamin A 4000 IU;
vitamin D; 1000 IU; vitamain E 50 IU; menadione 0.5 mg; biotin
0.2 mg; vitamin By, 10 ug; folic acid 2 mg; niacin 30 mg;
pantothenic acid 16 mg; vitamin Bs 7 mg.

% Z¥ 28 & (HDL-Z¥ 2=H| & (58 A14/5) o] ALk
of ofal Ak=stiTt.
7. Glucose2}
Glucose =+ Jung HL & Kang HY(2014)7} A|A] gt v
Hell met #F o mejgoz2 Ry fFHAg Y2 AF
4 7] YSI-2300(Yellow Springfield Instruments Co.,
Yellow Springs, OH, USA)E ©|&-3l] %33tk g

A =
l=al 2A

Alpinia galanga FZ22]
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¢1<&#-& ELISA kit(Millipore Co., Missouri, USA)Z ©|-&-35}
o 2338kgloH, AEd FEE Kwon HO 5(2020)0] AA|
3k WhH ol w2} Rat/Mouse Insulin 96-well plateE ©]-8-3}o]
A8 protocolel] W} 49315t

8. & T 7t 7|5 XEHE &4

J & alanine aminotransferase(ALT)<}
aspartate aminotransferase(AST) 2= =42 Kang HY
5(2016)2] Wl wEl assay kit(Asanpharm Co.,
Korea)2 A3t =33t3t) 20 uL Serumell 37TColA
preincubation & ALT, AST 712 & 100 uL E£33le] 37°C
water bathollA] ALTE 304, AST+ 60F W3 2, 100 uL
2,4-dinitrophenylhydrazineS 3 7}ste] A 2o A 208 ¥H-S-A]
At ¥ ¥ 04 N NaOH 1 mLE 7I8ta &4 282 %
Z|A1A A E hydra-zone= UV spectrophotometer(Specord
200, Analytik-Jena, Jena, Germany) 505 nmol|4| $3F=& =
sttt
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9. Leptin 2! Adiponectin THEHZE! b

Leptin 2 adiponectin T2 Z}z} or1O Rat leptin
ELISA Kit(Genorise, USA)Z AFg-3lo] =41tk Age
et e AHgetlen, 7 welldl standard, blank,
sample= 100 pL# duplicate® % 7|3} 3L sealer® £ A&
oA 2A17F Fot vikslsiTth vl & washing buffer® 23]
M2 3}aL, working detection antibodyS 100 pL 3 7}sle] 4
oA 2/‘] 7t w3t & tFA] washing buffer® 23] A2 3131
t} 2 3 7 wellol] Working Streptavidin-HRP 100 pLE
7Vsto] Ao 205 v Fslal, washing buffer2 43 A&}
OiD} 71 3 substrate solution 100 pLE % 7}3ke] 30&31 Wt

S-A1Z1 &, stop solution 50 pLE FH7lsly wke-S FZAZ
E]-. Hk3-8 FAAIZ]l Fol= Multifunction microplate reader
(MMR SPARK", Tecan, Switzeriand)Z ©]-&&Fo] 450 nmol]
A THEE =481, leptin ¥ adiponectin T AAJ
< kit W leptin 2! adiponectin standardE AFg-ste] 242 A
e 18 AESFTh

10. E4 =4

A¥E BE A8E IBM SPSS package version 23.0
(statistical package for the social science, Armonk, NY, USA)
Z2IRE ool 47 FAv EEeAE A2sdch
A9 AT e BAG fA8L AF7] 919 one-way
ANOVA test 41413 0nd, Aol 7 4] Aol 453
218114 Duncan®] thaH 9 A HE A8 AH5e] B
< FAH foaee p<0.05§ A7kt
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Fig. 2. Comparison of body weights of rats fed the control and experimental diet for 8 week.
Values are means+S.E.M. Mean values without a common letter significantly different by Duncan’s multiple range test at p<0.05. ND:
Normal diett+oral gavage of D.W, CON: High fat diet+oral gavage of D.W, CAF: High fat diettoral gavage of D.W caffeine (100 mg/kg
B.W), AG: High fat diet+oral gavage of extract from Alpinia galanga (100 mg/kg B.W), AGC50: High fat diettoral gavage of caffeine
and extract from Alpinia galanga (1:1) (100 mg/kg B.W), AGC60: High fat diettoral gavage of caffeine and extract from Alpinia galanga
(2:3) (100 mg/kg B.W).

Table 3. Feed efficiency of rats fed the control and experimental diet for 8 week

Group”
ND CON CAF AG AGC50 AGC60 p-value
Feed intake (g/day) 2279+0.76°  18.62+0.67°  18.15£0.62°  1824+0.54°  17.06£0.93°  17.42+032°  p<0.05
Weight gain (g/day) 4324297 4514235 4344226 5.33+2.54 4.9342.64 43942.11 NS?
Food efficiency ratio (g/g)  0.19+0.14 0.24+0.12 0.25+0.13 0.29+0.16 0.29+0.16 0.26:0.13 NS

Values are means+S.E.M.

Mean values without a common letter significantly different by Duncan’s multiple range test at p<0.05.

) ND: Normal diet+oral gavage of D.W, CON: High fat diet+oral gavage of D.W, CAF: High fat diet+oral gavage of D.W caffeine
(100 mg/kg B.W), AG: High fat diet+oral gavage of extract from Alpinia galanga (100 mg/kg B.W), AGC50: High fat diet+oral gavage
of caffeine and extract from Alpinia galanga (1:1) (100 mg/kg B.W), AGC60: High fat diet+oral gavage of caffeine and extract from
Alpinia galanga (2:3) (100 mg/kg B.W).

2 NS: Not signification.
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Table 4. Organ weight of rat
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(Fig. 3A). & Z¥2~HZ, LDL-ZE 2= 2 AR
e A A Ao Z7ke diba oz u|nkgl Algta) 5
A Uehde, olgfdt I3 A A shde] Wk vvke] A EE
ALg-E 4= dthKumar S & Alagawadi KR 2013). Achuthan
CR & Padikkala J(1997)% 45 B 233 B5 A oA
AG Fol Ao & FHzHE FAVL Aashe A
AR folA ol fiivka Busheith H3gk Liang
CH 5(2018)& AG X 45 Foigt Agato] gz}
dukao) 5 AFe ATy F FUzHE A7 Fo
Hog zradhe A¢S HAT, nE&HFH10%) = Foldt
dto] AEF2%) = Tt APTET Fojdoz 4

% ZYzEE FAE Bt Bkl thp<0.05).
3} Inoue H 5(2006)} Yoon SY(2007)9] AFoA &= 719
o] M7be mA| Aol E Foigt FHe] A¢ x2wT vl

foldom e & ZeaE 2 2% HustgA
Aol dEzwe A8 3 22 Afol7k gldTh
SR 2] CONTo] 154.83+15.95 mg/dL L2 2
o g He FAE HYoW, CAFTE 66.00+2.62 mg/dLC
2 fefdoz g $X8 B th(p<0.05) (Fig. 3B). Inoue
H 5(2006)Z Yoon SY(2007)8] ATolAes dlxzwd) vlw
sted FhERle] H7FE mAPEA o) E Foldk FHolA frol 4
o7 v g3 FAAY 52 Bl en, Achuthan
CR & Padikkala J(1997) 2 Kumar S & Alagawadi KR(2013)
o] AFolM = 2 vlaste] AGe] Fo7F @H 4
A FAE FoHom Aot Busieih Eg

Liang CH 5(2018)2 AG Foi7t @3 T4 x5

a
o A
oL,
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Group”
Organ weight (g)
CON CAF AG AGCs50 AGC60 p-value
Liver 12.99+0.53 13.5540.97 12.2140.65 12.21+0.54 12.99+0.84 13.000.58 Ns?
Kidney 3.08+0.15 3.10+0.19 3.24+0.08 2.9140.10 3.17+0.16 3.03+0.12 NS
Spleen 0.81£0.07 0.90+0.04 0.710.02 0.79+0.05 0.79+0.03 0.70+0.05 NS

Values are means+S.E.M.

) ND: Normal diet+oral gavage of D.W, CON: High fat diet+oral gavage of D.W, CAF: High fat diet+oral gavage of D.W caffeine
(100 mg/kg B.W), AG: High fat diet+oral gavage of extract from Alpinia galanga (100 mg/kg B.W), AGC50: High fat diet+oral gavage
of caffeine and extract from Alpinia galanga (1:1) (100 mg/kg B.W), AGC60: High fat diet+oral gavage of caffeine and extract from

Alpinia galanga (2:3) (100 mg/kg B.W).
2 NS: Not signification.
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Fig. 3. Effect of AG extract on lipid profiles in serum of rat.
(A) Effect of AG extract on total cholesterol in serum of rat. (B) Effect of AG extract on triglyceride in serum of rat. (C) Effect of
AG extract on HDL-cholesterol in serum of rat. (D) Effect of AG extract on LDL-cholesterol in serum of rat. Values are means+S.E.M.
(B)~(D) was significantly different by Duncan’s multiple range test at p<0.05. ND: Normal diettoral gavage of D.W, CON: High fat
diet+oral gavage of D.W, CAF: High fat diettoral gavage of D.W caffeine (100 mg/kg B.W), AG: High fat diettoral gavage of extract
from Alpinia galanga (100 mg/kg B.W), AGC50: High fat diettoral gavage of caffeine and extract from Alpinia galanga (1:1) (100 mg/kg
B.W), AGC60: High fat diet+oral gavage of caffeine and extract from Alpinia galanga (2:3) (100 mg/kg B.W).

Feldor gaNzion, nEW1%) Foiug F&
(%) Fol7h B A 02 AT Bl o

2
A Ae} fAakgk Aapolw, 7HQ1% AGZE 1A
2lole] o gk A A7 Slol A A 5 i
HAQle & Uk

HDL-Z#| ~H = 4%+ CAFT 50.50+3.21 mg/dLE 7}
7 wskon, AGC60——rL 47.17+3.05 mg/dL¥} AGC50
42.33+2.69°| A= ol gk ko] 7} 19131, ND- 38.83+2.09
mg/dL, CONT 38.40+1.96 mg/dLS} 2™, AGToll A= 40.33+
3.23 mg/dLe] 2| & K3 tHp<0.05) (Fig. 3C). HDL-Z#]| X~
HES $& ;’aliﬁﬂiﬂﬂ‘ri e, AddA dde F
e Alxze] S 2HES (e R eutete] Aot FgE Z#
2HES AAS St 2 ATellA] FHEle AT
Folgt Aol gz 2 & A vlwste] fofst
A 7kt S HMJ% AGT = &7} H| st
FolHo g =& FXE B tHp<0.05). 1Y} Park Y] &
(2007)3} Yoon SY(2007)—4 Aol A 71HQ Fod @@301

P of M ot

L—oﬂ 1o
‘—IE‘_E

tzro| HlgjA] HDL-Z¥2~EHl &5 S7HIZAT, #ol4
zlolE itk B33k, Achuthan CR & Padikkala J
(1997)% Kumar S & Alagawadi KR(2013)2] Aol E AG
o] Foi7} tlZtel Hlell HDL-Z2 285 S/ AT, o
i AT F 7oA Aol gtk Haskgich
LDL-Z&| 2H & %] CAFT 13.00£0.77 mg/dLE 7}
=gkom AGT 10.50+1.18 mg/dL, AGC50 10.50+1.18
mg/dL, AGC60 12.83+1.08 mg/dLE TA|M2lo] 2 A 3k
ol vl e =25 B TH(p<0.05) (Fig. 3D). LDL-Z#|
2HES iﬁﬂﬁﬂlEQ 2hal &2l AW LDL-Z# 2~
HE F27F w09 3t Blo] I2E|Eo| 2o e &
g:]jo] tﬂo};g] ,,_o]_;qtq 71-& Algﬂrﬂﬁ,_‘ 01:11—61— 7]_%/%
o] A& 4 Atk Park YJ 5 2007). E A+Fo|A] LDL-Zd| =
HE 2= CAFwo] tixaty} A@w¥) vlwste] fol4
o7 Frleinen, 53] tixao] 7Y v X5 B

(»<0.05). ©]&= Yoon SY(2007)2] mA|"2]o]E Al F&k F ol
Ae] 719191 Foi7F LDL-Z# ~H &2 1HAE Bl A<}
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Kumar S & Alagawadi KR(2013)2] cafeteria diet(CD)E A&
sto] kS fEgt FHolA AGe] Foi7t LDL-Ze| =HE
o] AT HRl dFot Aty 23S Btk w2
Aol wEH, 711 AG FEE, AG 2 7R EFE
& pAA ol ofgh 2| el lo] EpAQl Ao=m
BT

4. A Glucose2} ¢l&El =&
g9 B4 glucoses} A& X & 54T D3 Table
590 AAIEFA. Glucose X+ 710

S
£ Q@ W8} Pashe AFS Hgor], 5o

°] 262.00+£57.10 mg/dLE 7} =& 271 JeEREA v 2

)

£ AT f214 Aol A £ Az A% o
z23h RE ARTolA 02 mgdL olehE ZFEe] A2l T

[-‘\I

24 Aol7} §Ith o] Kumar S & Alagawadi
(2013)4 CDE Al g8t v F53 FHolA AGe] &
o7} g a7l A9} Kaushik P 5(2013) 2 Verma
RK 5(2015)9] streptozotocin(STZ) 2 F=s FE3F F oA

Alpinia galanga FZ22]

e B AR & 115

AG FE=9] Foe 3589<S A zvde A9 gt
He 23E 5t & Aol e aAgAolE AT &
FolMe] A A FE 12413 TS FA] HE
o 7H%l, AG FE%, AG % 7HIdl EFE& A Folst

7l A o] FE P WHSE glsh] ofEslon,
Kaushik P 5(2013)3} Verma RK 5(2015)2] 19} v w3j
E o, 35 2ol ATt mEG FlHRle] T
7 Qlad FR|d A= Gakd] A FHERI AT 28

5. 83 5 7 7|5 NENE
3 7)% A E3E dohur] Ael 877 4G HolE B
U A3 ARE oI830f L A1 AL EAHE AR

o] Hlsﬂ g i “[“x]7]‘7

0] 25.00:2.94 ULZE feldoz = o
™, CONTZ 90.50+21.80 ULE fFolzo=r 713 =& &
2 Z HYTHp<0.05). E3F AST FEE AG F2E2 A7

Table 5. Effect of AG extracts on glucose and insulin in serum of rat

Group”
Parameter
ND CON CAF AG AGCS50 AGC60 p-value
Glucose (mg/dL) 262.00£57.10 195.604£9.97 180.00+21.30  220.83+26.31  184.33+27.33  201.17+33.49 Ns?
Insulin (mg/dL) <02 NS

Values are means+S.E.M.

) ND: Normal diet+oral gavage of D.W, CON: High fat diet+oral gavage of D.W, CAF: High fat diettoral gavage of D.W caffeine
(100 mg/kg B.W), AG: High fat diettoral gavage of extract from Alpinia galanga (100 mg/kg B.W), AGC50: High fat diett+oral gavage
of caffeine and extract from Alpinia galanga (1:1) (100 mg/kg B.W), AGC60: High fat diet+oral gavage of caffeine and extract from

Alpinia galanga (2:3) (100 mg/kg B.W).
2 NS: Not signification.

Table 6. Effect of AG extract on liver function in serum of rat

Group”
Parameter
ND CON CAF AG AGC50 AGC60 p-value
ALT (U/L)? 69.83+7.58° 90.50:£21.80° 37.00+8.41° 30.1743.83°  25.00+2.94¢ 29.67+3.36°
<0.05
AST (ULY? 418.67494.45®  472.83+78.68"  238.83+£77.5®  78.25+2.50°  137.50+£34.10" 187.17+58.38%

Values are means+S.E.M.

Mean values without a common letter significantly different by Duncan’s multiple range test at p<0.05.

) ND: Normal diet+oral gavage of D.W, CON: High fat diet+oral gavage of D.W, CAF: High fat diet+oral gavage of D.W caffeine
(100 mg/kg B.W), AG: High fat diet+oral gavage of extract from Alpinia galanga (100 mg/kg B.W), AGC50: High fat diettoral gavage
of caffeine and extract from Alpinia galanga (1:1) (100 mg/kg B.W), AGC60: High fat diettoral gavage of caffeine and extract from

Alpinia galanga (2:3) (100 mg/kg B.W).
? ALT: alanine aminotransferase.
? AST: aspartate aminotransferase.
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S ARTEY] AL Aadte ATFS Heledl, 53] AG
0] 78.25+2.50 ULO 2 folH o 71 e £ 5 Kel
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AST= &, 49, BlwF 3L wjd=s3d Azt 52 22 3t
&4 A S7kske 2 71s B A|EolthLim S & Chang
HC 1997). aiX|®F4jole] Fof= 7ke] A|w) %‘ 98 Z7A
b 2A EEE fEske,

olo] w2} AST @42 84 =2
d2HE S Z7MA71thZhang C 2008). &

Liang CH 5(2018)¢] AG Foi7} ALTS AST] =32 7
AAATE AT AT v5e AT B,

@ Aol HD A4 BAL o) 8ol WA
leptin 5% & 543 A= Fig 490 At th 3
leptin % T2 NDT 0.16+0.02 pg/mL, CONT 0.13+
0.01 pg/mL, CAF<* 0.1+0.00 pg/mL, AGv- 0.19+0.05 pg/mL,
AGC50T 0.11£0.01 pg/mL, AGC60T 0.14+0.03 pg/mLZEA]
AG zzt’,] dato] lr-f;./}:i 57].5]._ 7:]‘6120 Eo] 7}
Q] o] Be5% ek AL WA, BE A
273k felhQl Aol GAT. Lepting Al HwH
FRAl <o) AAEE, A4 elAle BAE sapoay
AU A5 I AR A, v - F23
AES ofo] M HE AER AP EEH Utk
(Maffei M 5 1995; Caro JF 5 1996; Havel PJ 2000; Pifieiro
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Fig. 4. Serum leptin levels in rat fed a high fat diet.
Values are means+S.E.M. ND: Normal diet+oral gavage of D.W,
CON: High fat diettoral gavage of D.W, CAF: High fat
diet+oral gavage of D.W caffeine (100 mg/kg B.W), AG: High
fat diet+oral gavage of extract from Alpinia galanga (100 mg/kg
B.W); AGC50: High fat diettoral gavage of caffeine and extract
from Alpinia galanga (1:1) (100 mg/kg B.W), AGC60: High fat
diettoral gavage of caffeine and extract from Alpinia galanga
(2:3) (100 mg/kg B.W).

HopAlo} BAETREETEE
R 5 2005; Nagai H 5 2014). & ‘& k! eptinel F& A
ARG GBBATE oA EaE
1996). A|Rz=2] ] ol 7P3P ] o] ¢
A8k7] el S fHlal 485 A7) ﬂ
A =olH, et AstE F3lste] oqA] 4H] =5
ZA]Z1tH(Friedman JM 2002). Denadai BS(1994), Hongu
& Sachan DS(2000) % Martin JV 5(2004)2] A7 w=
7HRle]l HH7E frel At Fds FX16kal, €7 leptin
< AaAFlE AeE JERth Kumar S & Alagawadi
KR(2013)2] Aol A= AG FEE°] leptin T & W2+
I} Hlwste] fre]H o Azt 237 B =],
ol & Aot AE AyE HYoh ol Ao}
Kumar S & Alagawadi KR(2013)2] d7ell= AG Fof &
©] 2}0](100 mg/kg/day, 200 mgkg/day)et FZ &4
ogrZ)e] 2tol7k EAfsr] wiiteleta AtrH Tk

L
o
mlo

7. @& Adiponectin ST

873t AE 2ol& Fue AF A& o83t EH
adiponectin = T2 =743 A I} Fig. 590 A|ASHAT]
2 adiponectin ¥ 52 ND 0.0810.00 pg/mL, CON
T 0.091+0.09 pg/mL, CAFT- 0.083+0.00 pg/mL, AG
0.088+0.01 pg/mL, AGC503™ 0.075+0.00 pg/mL, AGC60T
0.078+0.03 pg/mLE LJERE oM, CONZo] f2od oz 713
=S FAE B, AGC50w 2 AGC60o] ol os vt

N P
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0'05 j ‘ | | I l
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Fig. 5. Serum adiponectin levels in rat fed a high fat
diet.
Values are means+S.E.M. Mean values without a common letter
significantly different by Duncan’s multiple range test at p<0.05.
ND: Normal diet+oral gavage of D.W, CON: High fat diet+oral
gavage of D.W, CAF: High fat diet+oral gavage of D.W caffeine
(100 mg/kg B.W), AG: High fat diettoral gavage of extract from
Alpinia galanga (100 mg/kg B.W), AGC50: High fat diettoral
gavage of caffeine and extract from Alpinia galanga (1:1) (100
mg/kg B.W), AGC60: High fat diettoral gavage of caffeine and
extract from Alpinia galanga (2:3) (100 mg/kg B.W).



34(2): 108~119 (2024) Alpinia galanga 259 % D A/ &7 117

L FAZE HATHp<0.05). A adiponectine BT A5
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