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8 9 &3 (Curcuma longa L)°] oldAEEZE Fd 9 A &2 Sl 9l Asfd Fxof
2= FFE GRlskr] flste] 71E Aol AFAX ND, B4 ATl 5% &5 |ol=(NTD),
oA EF T AFFDODH) T DDl 5% a2 A3/ ARZOTH LR ro] AdS 9
stith. €34 AEAER(E SULAHE, LDL-SH2HE, $424, A4, f4 ZHaHE, SH24H
g oad=2), d9 9 fAT4Hnon esterified fatty acid, NEFA)9] wket FHASIA|S
(atherosclerotic index, Al), Ad® @A 4=(cardiac risk factor, CRF)= oAz AIZFo|A oje} A
AL HWsdS o FoA0 F7HE e ™ (p0.05), 5% &7 JojwolA #AaA7lE Aoe=
Uebth, DDtoll H|d| DTwolA IRE 2okl ZAH S (high density lipoprotein—cholesterol,
HDL-Zd2HE) 9 & Z2HZ0 digt HDL-ZdH2HE & HE {oF¢ 715 2o
(p€0.05). @3 o] =of QlojA, DTS DDl H|gle] 31F 9 @4 4R (albumin) =2}
gET/ZF2EH lj](albumm/globu in ratio, A/G H])9] F71 ¥ Z22E&2(globulin) skt F4AEE A
o= WEEUY HEENa) 9 d4(Che DTEA DD Bty 5&7t d4d Zoz FRlsty.
ool A, 5% &v2 o 24 AEAE MY & B Hejd 5 2H| kol He A
o8 AtmErh

TAo © &5 (Curcuma longa L.), T4} RE F=2EE, Hofd
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Abstract : This study aimed to investigate the improvement effect of turmeric (Curcuma longa
L) on the lipid component, protein and electrolyte concentration in dyslipidemic rats.
Sprague—Dawley rats (24 male) were divided into four groups, namely the ND
(normal-nondyslipidemic ~ diet), NT  (normal-nondyslipidemic ~ diet+5%  turmeric), DD
(control—dyslipidemic diet), and DT groups (dyslipidemic diet+5% turmeric). Rats were sacrificed at
the end of 5 weeks after experiment diet. In this study, turmeric diet (NT, DT) groups in lipid
composition as evidenced from the significantly reduction of serum total cholesterol, low density
lipoprotein—cholesterol (LDL-cholesterol), atherosclerotic index (AID), cardiac risk factor (CRF),
triglyceride (TG), phospholipid (PL), free cholesterol, cholesteryl ester, blood glucose and non
esterified fatty acid (NEFA), and elevation of high density lipoprotein—cholesterol (HDL-cholesterol)
(p€0.05). The serum globulin concentration was significantly decreased (p<0.05), and the albumin
concentrations were increased in turmeric diet than dyslipidemic rats. Concentrations of sodium
(Na) and chlorine (Cl) in sera were lower in the DT group than DD group. Concentrations of
total calcium (T-Ca), phosphorus (Pi) and potassium (K) in sera were higher in the ND, NT and
DT groups than DD group. Therefore, it was concluded that the 5% turmeric diet used in the
condition of this study had a beneficial effect on dyslipidemia.

Keywords  Turmeric (Curcuma longa L.), Lipid metabolism, Albumin, Globulin,

Electrolyte
1. M B dold 4 qlom, HEEWNa)® 5old F7t=
A7k Wod Bad 58 zde 4 ddn o

=
oA AEE dyslipidemi) 852 TAEW @ A ArHB-10). W, AL 215 AAE 9
wase AgEUdd 5 G AguAdEn B @ A9EY F ALBYRde] BT sy

A
Axlo] AgFow A7 =i Qe AAoltt AlFgol ozt A7t APE Qlew[ll], =t

[1-3]. odAddF o2 aWer i (Dioscorea sp.) 22l 35 t] A4l (dioscin)
statin, fibrate @ resin & N = F ZY A o] wigdAQl e AAd(diosgenin)2 AHZO|E
Bl (total cholesterol) 9 AE= zghdl] F2 sitEr AEA ARd dFoiH, M 9 IF
HE(low density lipoprotein—cholesterol, LDL— o AHEAAES AAAIT [H12]. A
ZH28HS), FAAA(riglyceride),  AAA (Zingiberaceae)oll &8b= &3 (Curcuma longa
(phospholipid, PL), @3 (blood glucose) &&= F L) thdd &34 A== A= 555 4
o] Z4et gEol IWUE Ao FPAHE o= ofAo} FolA St UTHI13L A
(high density lipoprotein—cholesterol, HDL-& (Curcuma xanthorrhiza Roxb) 17} E7]9]
2HE) &9 F7l= 5 AEEES JIA QAL mA= Ao BH FoR HE
AA, WU AAEAES AES Wt (bile juice) ®E =X A S FHsto]
AL Q4] FEeWAsks 9 AgEAEE & A2

=
G229 (non esterified fatty acid, NEFA)9] FE Aoz Yeidt14]. &F2 AETA4HE
Z7H= NO gz & &/d4tA(reactive oxygen T HEdet S4S Futsh

=

or
o]
yo 1r

species, ROS)| A3 @At o] Sty dg 8 yRdee] 1 = Jem Hil
Huwold Qlets]. =3, @3 ode] fiii o] AoH1s] ERE, AR 49 "y 307
& AASEL Qe Prfebumind FrEd  APoR 309 B &7 FEE Y 4N
(globulin} 2+ 7% Aof % w@ek, A% 5 L 2 EH LDL-cholesterol 8 Apo B &
oA ZrtEc stHe.7). A EEo] o]AF T 749t HDL-cholesterol ¥ Apo A S7HA

& hormonee] BHloh Ag7)5e] Aol WA 719 Apo B/Apo A ratio® FaAlA, 4B
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Aetsol BV Sl AR dHA drHiel
olof, & A= 5% =a°] olAEEFT Dl
o] £ ZYAHE, HDL-Z2HE, LDL-&
daEE, TG, 9A4, #2 ZHU2HE(free
cholesterol), ZHAHE A AHZ(cholesteryl
ester), FElAAt & AEAAES E9 2 & o
WA (total protein), LR, F2EH F Zx

che] a4 T2t FUASA]
(atherosclerotic index, Al), AEd® YIS
(cardiac risk factor, CRE), A/G H]o| n|z]= 4
FE gotH 7] 9ot AASHAT.

2, Mz o Wy

21, ¥ M2

&3 (Curcuma longa 1) e FZ(Jindo,
Jeonnam, Korea) G5z AolA Fdste]
TS5 EAAZEYELA, FDU-2000, Rikakikai Co.,
Tokyo, Japan)AlZl %,  EH7][(HMF-3250S,
Han-11 Co., Seoul, Korea)= mup2jst t}2 -8
0C (DF-8514, I1-Shin BioBase Co., Daegu,
Korea)oll A% ste] 2 A& AHEotHt.

dAEES A% 7578 ot AFol 200+10
g%l Sprague Dawley (SD)Al <=7 213 (Daehan
Biolink Co., LTD, Fumseong, Korea)E Y5}
o], 5% Z7]5(Ottogi, soybean oil, Anyang,
Korea)& #fshe 712202 15U ¢ 2o
4 FEA dig A§ ke £ £ dd
(Randomized Complete Block Design)ell <Jsl|
7 Add o orEd 474e] ez ol
metabolic cage (JD-C-71, Jeongdo, Korea)e]
587 A ARSSHH ARSAY 2k 20+
1T, FEt 50210%= FAsten Pd2 12
AZE F71(07:00 T 19:0002 ZHste] FE]stct
[17]. BE AFL RSty s=4%:d9¢

3]9] £9le Qo] AASATHPNU-2017-1422).

2.3, AMo|=4

712 A0)E HHAIZ thxFcontroD) Q] AT
(normal-nondyslipidemic)2 ND+t, A4 A+
o 5% 28 FATWNT®), odAEES f&
AYFDODMQ A% =Zd iR (control-

¥
!

-

& (Curcuma longa L) 347} Aol7t o324 % 459 A24L 4 24

)
off
H
=2
=}
E
rr
of,
ok
w

dyslipidemic)® A2k A (dyslipidemic)ol 5%
S FoAR AFFODeE Headek. Ao
24 @AY Table 13} 2t

2.4, & S=9| M|

A AR HFT L TAIRE HFAANR F, 7t
u}37](animal  inhalation narcosis  control,
SK-INC-1004A, Daejong, Seoul, Korea)S A&
Skl CO2 gas wHFotol] AdER o2 JPst
gom, dHg Hslto] 4CoflA oF 147 WA
I Hod 3000 cyclez 2087 fAESt] o
9 Foto] 2 Aol ARESFATH LTI,

=
g4 59 & Z#2HE(total cholesterol), 1
ezl S AH S (high density lipoprotein—
cholesterol, HDL-ZHAHE), AU =
Y 2HE(low density lipoprotein—cholesterol,
LDL-S¥2HE) 2 JFA A (triglyceride, TG)
o] =u FAH(enzymatic)ol] O8] ZFAE Al
¢K(Eiken, Tokyo, Japan)& o]8staa, 1A
(phospholipid, PL) FZ9] 54L& §AHOoR X
AF =H8 ASFESICDIA PL, Eiken, Tokyo,
Japan)& ARgsto] ABeFehEA 7] (Hitachi 7150,
Tokyo, Japan)2 ZAsttt. SHH F =&
HE 2 HDL-ZH2AHES o8s] sWA3HA]
Z=(atherosclerotic index, AD) ¥ A& A
Z*(cardiac risk factor, CRF)E Atstsict G2
Ze| 28| E(free cholesterol)2 TAH] 23] =

AFE A 2K(Free cholesterol, Eiken, Tokyo,
Japan)2 AF-g-5}od A3FsHE A 7] (Modular

Analytics P, Mannheim, Germany)Z *=o}%]
tt. ZY2HE oAHZ(cholesteryl ester)= £
ZH2EHE FrolA 2 SH2EHE F2E W
FHez Yepfdict. FHAEHE oaHZE 9
Z ZHU2HES olgsty EZHAHE cdi"HE
Hl(cholesteryl ester ratio)s UYEIHSL, TG
(blood glucose) sE= T4 5] ZAH Al
¢K(Eiken, Tokyo, Japan)& °]&dto] 2-FEA7]
(Hitachi 7150, Tokyo, Japan)& EAstlch &
2] A" H(non esterified fatty acid, NEFA) &%
= Aaye] st xAE  AKSICDIA
NEFAZYME, Eiken, Tokyo, Japan)& AR&5}to]
ABFsHEA 7] (Hitachi 7150, Tokyo, Japan)Z &
At
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Table 1. Compositions of experimental diet and groups

(unit: %)
Group”
. ND NT DD DT

Ingredient
Casein (C3400)
(Sigma, St. Louis, USA) 22.0 217 22.0 217
Corn starch (54126)
(Sigma—Aldrich, St. Louis, USA) 48.0 43.3 48.0 43.3
Sucrose
(Cheiljedang, Incheon, Korea) 15.0 15.0 15.0 15.0
Cellulose (C8002)
(Sigma, St. Louis, USA) 2.0 2.0 4.0 4.0
Mineral mix.” (960400)
(MP Biomedicals, California, USA) 3.5 3.5 3.5 3.5
Vitamin mix.> (960402)
(MP Biomedicals, California, USA) 1.0 1.0 1.0 1.0
Soybean oil
(Ottogi, Gyeonggido, Korea) 3.0 2.0 2.0 3.0
Cholesterol (C8667) _ _
(Sigma, St. Louis, USA) 0.75 0.75
Sodium cholate (S9875) _ _
(Sigma, St. Louis, USA) 0.25 0.25
L—Cystine (34430-0310)
o kv Taaay 0.3 0.3 0.3 0.3
Choline bitartrate (C1629)
(Sigma, St. Louis, USA) 0.2 0.2 0.2 0.2
Turmeric (Curcuma longa 1.) - 5.0 - 5.0

Total 100.0 100.0 100.0 100.0

PND : normal-nondyslipidemic diet (control group).

NT : normal-nondyslipidemic diet+5% turmeric (Curcuma longa 1.).
DD : control-dyslipidemic diet. DT : dyslipidemic diet+5% turmeric (Curcuma longa L.).
IAIN-93G-MX mineral mix. YAIN-93-VX vitamin mix (MP Biomedicals, Illkirch, France).

2.6. & CH4i Zi(total protein), &0l
(albumin) & S 2E2l(globulin) =2
Y

g4 Zo & oA(total protein), FHTI
(albumin) ¥ Z2Ed(globulin)®] HE== &4
el ofsf A" 548 Alef(Eiken, Tokyo,
Japan)& ©]&sto]  AEEA7IHitachi 7150,
Tokyo, Japan)E AR&ste]l EAsalx, &4yl
4 2E2EY L5 ol8st] dRY/Z=EH
H](albumin/globulin ratio, A/G B)E WERA
=8

HMell® o HE

Zo] & Zr&(total-Ca) E AP)L §4
53 3 zA" Al2F(Fiken, Tokyo, Japan)2
Agstel  AEEA7|(Hitachi 7150,  Tokyo,
Japan)= A5t o, HEE®Na), ZEEK) 4
AA(CDE ion selective electrode HHof &£5}ho]
electrolyte analyzer (Easylyte— Plus, USA)E ©]
Boto] AT

2.8, 4 =zl
A Botel Qojdl Fiks Wagl: EEW
Az Uehide. fod @Re

A one—way
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analysis of varianceZ 24 & p<0.05 o4
Duncan's multiple range testol] 2Jste] ZF Ag
T ZHe] {FofHRl ApolE LotHd. FAAE
n2 7382 IBM SPSS statistic ver. 225 AFg-d}
At

3. @t { ¥

3.1, & Z32HE, HOL-SHAHE Skt
3 CRF

A7 94 F T =WU2HE Y HDL-=4
2HES] kot & FE|AHEC tig HDL-=
AaEE FEH],  FWASA] S (atherosclerotic
index, AI) ¥ CRF+= Table 29} 2. &% &
T ZULHE she odAEES T AdE
¢l DD+(182.7+18.2 mg/dL)°ll 5% <2& &
oA1Z1 DT(146.1+15.9 mg/dL)olA <29l
zfol& AstE= Ao® UEHRTH(p<0.05). ER
zwel ND&t 9tz 5% &5 &
(NT®)2 ZH7F 108.6+12.8 % 101.9+12.3
mg/dLE thZol Hls] o231 Aol= glle
U #ase Aoz ZQlHgie. HDL-Za2H|
£9 5kt DD#(23.7£1.9 mg/dl) B}, &F
FADTE, 27.9+2.0 mg/dL)ell 2l5}ted 414

r—l.l

TEE & AATF(p0.05). F YA
-ZH2HE % HE NDT
30.8+1.7% 9 31.6+1.6%=
T H9 F7HE HYou /oAl
XME 2lem, DT#(19.141.4%)2 DD
Hgf  fodezr  JFrkE Aoz Uyt
(p€0.05). Al oldAEESS FUS DD
A 6.71£0.692 =A HetteY, 5% 232 &
o3t DT(4.24+0.49)014 f2J2Q1 ztola 2t
A5 HA(p.05). ND¥ 2 NT#E2
2.25+0.33 @ 2.16+0.342 ND<ol H]5}e] NT
ToA AE Aoz UEREA|T §-o)H9l Ao
£ A%tk CRF X3, AI®F fAFSE AdFS B
. & EZH2HEY Uk ewAs
(coronary artery disease, CAD)< _%Eﬂo}th]
HDL-Z¥4HE $7l= CAD & 7AaA7]
11[18,19], HE¥ 1A 4(cardiac rlsk factor,
CRF)E sW73ste] 9182 vepdrtar Shoi20].
oabA], 2 A A, 5% 25 F999 2ot
Z Y 2HE sk 7TAst HDL-SHAHE
Tk, & ZY2HEC e HDL-ZHAHE
o H|9] F71 Al 9 CRFY 4 5& v|Fo

E
off _>C4
N
N
—|-|~

2o, &3 AR MY et CAD 9%
2 AAA 4 e Aoz Az,

Table 2. Effects of turmeric (Curcuma longa L.) on serum biochemical parameters, ratio of
HDL-cholesterol to total cholesterol, Al and CRF in dyslipidemic rats

Group” ND NT DD DT
Total cholesterol (mg/dL) 108.6+12.8Y  101.9+12.3* 182.7+18.2° 146.1+15.9°
HDL-cholesterol” (mg/dL) 33.4+1.9° 322+ 1.6° 23.7+1.9° 27.9+2.0°
HDL-C/Total cholesterol (%) 30.8+1.7° 31.6+1.6° 13.0+1.0° 19.14+1.4°
AP 2.25+0.33% 2.16+0.34% 6.71£0.69° 4.24+0.49°
CRF? 3.25+0.38* 3.16+0.39° 7.71+0.77° 5.24+0.57°

UND : normal-nondyslipidemic diet (control group).
NT : normal-nondyslipidemic diet+5% turmeric (Curcuma longa L.).

DD : control-dyslipidemic diet. DT : dyslipidemic diet+5% turmeric (Curcuma longa L.).

YHDL-cholesterol :
3 Atherosclerotic index : (total cholesterol -

YCardiac risk factor :

high density lipoprotein—cholesterol.
HDL-cholesterol)/HDL—-cholesterol.
total cholesterol/HDL~-cholesterol.

YThe data are presented as means+standard deviation of 6 independent rats. Means with

different letters are significantly different (p<0.05) by Duncan’s multiple range tests.
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3.2, LDL-ZEAHE, SYXIE Y UXH 5=

4 Fo LDL-Z2HE 9 3444, JA
A9o] Hk Table 33 o} 3139 &3 LDL-
ZH2HE ke o/dAEESTS FIT A¥
(DD, 134.8+12.6 mg/dL)ol| 5% &2 &
(DT, 112.2+8.8 mg/dL)gtol whet §-o]2]el
AL2E AT 4 UATHp<0.05). ND+ ¥ NT
ToAE 65.1+£7.9 @ 65.7+£5.7 mg/dLE F9]
ARl zpol7t glie Ao=2 YeItH(p<0.05). 54
2149 ke 232 F9%  DTwlA
103.7+7.5 mg/dLZ, DDw(121.3+7.4 mg/dL)
of H] foJFel zol7  ZASIATHL0.05).
NDZ % NTZolA 742+6.1 ¥ 70.6+6.3
mg/dLE ND<*ol| Hlst] NT#S] skt A
H AL FRIsHAA, oAl ztole gl A
oz yetdth  xEel  FkiE DT
98.7+6.1 mg/dLZ, DD+(111.0+£5.8 mg/dL)®
ot Fo&l zpolg Holw FrASFATHp<0.05).

NDZ 2 NTZeflA 856468 2 84.7+6.1
mg/dL2 PEEQt. LDL-Z82HE Zat

AR PE Fo FE Aoz LelA 9
©om[21,22], FA4AE FFo] & lipoprotein

Journal of the Korean Applied Science and Technology

demethoxycurcumin 2 bis—demethoxycurcumin
(bDMO)T 22 Aol oJet oFe|sta] ay} of
w9l Aoz AbmET24].
3.3. 72l SHAHE ¥ SHAHE oAHE
SEe SEAHE oAHZ H|

g5 @4 T 2 =H2HE 9 =2
£ JAEHE FEop FHAHE JAHE HE=
Table 3o Yetglct. fe ZH2EHE9] 5=
+ oINAEEE I ODHIA 27.8+35
mg/dLZ, &3 FADOTdol 9JsiA 20.8+2.9
mg/dLE  Fo2Q1 HAAE WERHATH(p<0.05).
HEFIND#) 2tz 5% =52 JANT
e oAl 153+2.1 9 14.5£2.2 mg/dLZ
RIS ZHAEHE oAHE ke DD
oA 1549+109 mg/dLE e, DTFES
125.3£9.4 mg/dL2 FoJHl FAE HI
(p<0.05). ND(93.3+7.5 mg/dL)o]| Hl5le] NT
T(87.4£7.3 mg/dL)olA k9 #AAE st
AR oAl Aole fle Aom vEhTh
ZY2HE o4HE Hl= NDe, NT+, DD+
2 DT=elA  ZZF 859+469, 858+7.1,

%% P49 54o= otk Aom muslo] 9 848459 U 858+6.4%2 Uehtou, fol4
tH23). olel, 5% &=7°] Hole AEHE = 3 Zol gl Aoz ERIEL Y F9
S  #oHe=m  AaAzlew,  curcumin, frel EaHES EHS, Had e T4
Table 3. Effects of turmeric (Curcuma longa L.) on serum biochemical parameters and ratio
of cholesteryl ester in dyslipidemic rats
Group” ND NT DD DT
LDL-cholesterol? (mg/dL) 65.1£7.9°  65.745.7° 348+12.6° 1122488
Triglyceride (mg/dL) 7424610 706463  121.3+7.4°  103.7+£7.5
Phospholipid (mg/dL) 85.6+6.8 84.7+6.1° 111.0+5.8° 98.7+6.1°
Free cholesterol (mg/dL) 15.3£2.1° 14.5+2.2° 27.8+3.5¢ 20.8+2.9°
Cholesteryl ester (mg/dL) 93.3+7.5° 87.4+7.3 154.9+10.9° 125.3+9.4°
Cholesteryl ester ratio (%)” 85.9£6.9° 85.8+7.1° 84.8+£5.9° 85.8+£6.4%

UND : normal-nondyslipidemic diet (control group).

NT : normal-nondyslipidemic diet+5% turmeric (Curcuma longa L.).
DD : control-dyslipidemic diet. DT : dyslipidemic diet+5% turmeric (Curcuma longa L.).

JLDL-cholesterol :

low density lipoprotein—cholesterol.

ICholesteryl ester ratio (%) : cholesteryl ester/total cholesterolx 100.

“The data are presented as means+standard deviation of 6 independent rats. Means with

different letters are significantly different (p<0.05) by Duncan’s multiple range tests.
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T SolA F7IskAL[Rs], EEAHE o=
© AP Au= olgHs Zor dHA
tH2el. ek w9 gode A9 €4 A
i Aol &It e Aor FAHHEH.

2] a7
¢l DD 107.2+4.2 mg/dLol| Hsl, oldxA&
ol 5% 872 F9AIZ] DT#E2 97.7+4.3
mg/dL2  FoHQd FAE HERHATHp0.05).
2l ND & izt Aol 5% 32 7
AXZl  NTZOIA 927437 2 91.6+3.5
mg/dLE, NDZe| H|s] NTZo|A ZAE AL
2 YepgAgh 59490 Aol gle AR Y
et 92 £ SY2HE 9 TG &4 A
oA A gQloz g rH27,28]. &
TFAA 5% 22 Fodv @9 &k A
W7t Qe AS=R YERyTh

ol 2 o

2000

% 150.0
g
2 , b
2 2) a
S 1000 a a
g
]
=
E 500
[=2]

0.0

ND NT DD DT
Group!

Fig. 1. Effects of turmeric (Curcuma longa L.)

on serum blood glucose concentration
in dyslipidemic rats.

UND : normal-nondyslipidemic diet
(control group).

NT : normal-nondyslipidemic diet+5%
turmeric (Curcuma longa L.).

DD : control-dyslipidemic diet. DT :
dyslipidemic diet+5% turmeric (Curcuma
longa L.).

2The data are presented as means+
standard deviation of 6 independent
rats.

Means with  different letters are
significantly  different  (p<0.05) by
Duncan’s multiple range tests.

&5 (Curcuma longa 1.) 27k Aol7k oA RES 79 224

M
ne
i
1=
(D)
ol
Hj
=
=
)
rr
of,
o8l
~J

3.5. Ra|X|2Anon esterified fatty acid,
NEFA) Skt

379 A FAPAtnon esterified fatty
acid, NEFA) skt Fig. 29} gt} oA EE
Z gur7el DDZOIA 770.8+38.5 uEq/LE
o2 AEE HustgE o f¥or F7Hd
FEE UYERA O (p€0.05), o FAEE S +E
ol 5% &3 F9 DTAA 687.0+35.4
¢Eq/LE Yeht DDtoll Hlsl fo]Ql ztols
Holm Z4E Aoz ZRIFUTHp<0.05). ND
o 2 NToA 581.84+30.5 & 529.94+27.5 u
Eq/L2 x| HlstY 5% &5 JolwolAl
FEE AAAFAT FoAQl Atol= QISlHh
NEFA+= TGY 7hrisiz FEdo] EAsky,
ketosisol] S mA= Aoz dA Iot29].

12000

10000 |

800.0

c
b
2)
a
6000 |- a
4000
2000 |
00
ND NT DD DT

Group?!

Non esterified fatty acid (nEqg/L)

Fig. 2. Effects of turmeric (Curcuma longa L.)
on serum non esterified fatty acid
(NEFA) concentration in dyslipidemic
rats.

UND : normal-nondyslipidemic diet
(control group).

NT : normal-nondyslipidemic diet+5%
turmeric (Curcuma longa L.).

DD : control-dyslipidemic diet. DT
dyslipidemic diet+5%
(Curcuma longa 1.).

turmeric

2The data are presented as means+
standard deviation of 6 independent

rats.
Means with different letters are
significantly ~ different  (p<0.05) by

Duncan’s multiple range tests.
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o,
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L
n
l.r
H1

[e]
°
el DDEJ % DJHMJ %Et 8.39+0.32
g/dLZ DT#(8.06+0.31 g/dL)ollA #HAAIZ A
oz uehgdth ND % NTZelA 7.62+0.29
2 7314030 g/dL, NT#oH 559 #AAs
HAARE A9l 2ol gl Aoz FRI=
tf. ¥Rule] sk DD+, DT, ND# ¥
NTZolA Z2+ 3.76+0.08, 3.77+0.07, 3.64+
0.10 ¥ 3.46+0.09 g/dLe] &= Yeyith &
2E2H9 ¥z DD, DT, ND# ¥ NTZ
oA ZZ 4.63+0.13, 4.29+0.12, 3.98+0.11
2 3.85+0.09 g/dL&, DDl H|ste] DT
A foH Tas HYom(p<0.05), NT# E
g ND Ht} Zad A2 YepgAwh {014
ol ol Qldth A/G HlE DDA
0.81+0.022 DT#<! 0.88+0. ozoﬂ Hste] §-9]
Al Has 9l°1o}°ﬂu}(p<o 05. & waid o
gRTl, F2EH2 7 e WH 448 7
BHT= 'ﬂ*éé‘i*l 783 Aog defA Qlok

[30,31]. 22EHLE 7t 715 A7t g o =
7FstH (6], U‘étﬁ; gate] Aol q Rl A/G
H] 52 d4Hoe=Z oujrt gty HiEoe] 9]

‘:H32 bAoA A
Lol 37F % A/G Hle

pd
|=
o] e 22EdY #4 §

sTold 22Ed F
E N A s
2 A/G ¥ 7t
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aNE vehfel 7% 2 AR S A
of BRI 9 Aoz FHHL

3.7. MaliA =

379 d3 F Holld F== Table 59 &
tt. @3 &= ZE(otal-Ca) B 5% 222
AFAZ DTHOIA 12.3+1.2 mEq/LZ, oAA]
AEZE fEel DD#(11.6%+1.1 mEg/L)ol H|
3 ko F7HE 1T £t St tixd
(ND, 14.1+1.1 mEq/L)oll H®3te] izl
5% &5 B9t NT#(16.2+1.2 mEg/L)°]
7t Aoz FRIFLE JAPDY == DT
Toll A DDoll Hls) F7Fd Aoz yeptz|gt
AR Zol= glaith. YEENa)2 DD E
o DT#AA s&7t faEe Ao= uehk
k. NT#2 1426+7.0 mEg/LE, ND#
(144.5+6.9 mEq/L) Bt} &7} A=t 2+
FKY sk DDwel H|gle] DTHOA &
o] F7FE HAAT, f9H ol gl Ao
2 yehgoh ND# 9 NT#S 6.7+02 9
7.4%0.4 mEq/LE, NTZA G280 Z71=
stolsllth(p<0.05). DD % DT#9] dA4(CD
Tk 747 103.4+3.3 ¥ 101.4+3.0 mEq/LE
DTZlA FAE detgod, |94 zol=
FE Aoz FIFTE NDE © NTZofA
91.3£2.8 ¥ 91.6+2.4 mEq/L2 uUehgdrh A}
A e Hofd e nES 9 A%
7% T A Ae=R Hilxo] §low[33],

Table 4. Effects of turmeric (Curcuma longa 1.) on serum total protein, albumin,

globulin concentration and ratio of A/G in dyslipidemic rats

(it /AT
Group” Total protein Albumin Globulin A/G ratio”
ND 7.6240.29° 3.64+0.10° 3.98+0.11° 0.9140.03"
NT 7.31£0.30° 3.46+0.09° 3.85+0.09° 0.90+0.02°
DD 8.3940.32¢ 3.76+0.08° 4.63+0.13¢ 0.81£0.02°
DT 8.06+0.31% 3.77+0.07° 4.29+0.12° 0.88+0.02°

UND : normal-nondyslipidemic diet (control group).
NT : normal-nondyslipidemic diet+5% turmeric (Curcuma longa 1.).
DD : control-dyslipidemic diet. DT : dyslipidemic diet+5% turmeric (Curcuma longa L.).

2A/G ratio : albumin/globulin ratio.

YThe data are presented as means=standard deviation of 6 independent rats. Means with

different letters are significantly different (p<0.05) by Duncan’s multiple range tests.
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)
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Table 5. Effects of turmeric (Curcuma longa L.) on serum electrolyte concentration

in dyslipidemic rats

(unit: mEq/L)

Group” ND NT DD DT
T-Ca 14.141.15? 16.2+1.2¢ 11.6+1.1° 12.3+1.2%
Pi 12.4+0.4° 12.6+0.5° 10.9+0.4° 11.4+0.5°
Na 144.5+6.9* 142.6+7.0° 163.7+8.0° 154.1+7.9%®
K 6.7+0.2° 7.440.4 5.6+0.2° 6.0+0.1°
Cl 91.3+2.8° 91.6%2.4° 103.4+3.3 101.4+3.0°

UND : normal-nondyslipidemic diet (control group).
NT : normal-nondyslipidemic diet+5% turmeric (Curcuma longa L.).

DD : control-dyslipidemic diet. DT : dyslipidemic diet+5% turmeric (Curcuma longa L.).

?The data are presented as means+*standard deviation of 6 independent rats. Means with

different letters are significantly different (p<0.05) by Duncan’s multiple range tests.

ol
N

oA AES & BF o 5% 2 (Curcuma
longa L) Jo7t @4 T AEA4E, @4 o
Afd skol| miXe IFE gotHr] $IstH
At A, F FY2HE 5ot FWAES A
F(AD 2 AEH HFEAF(CRP)E o dAEES
FEZODD = 2732 At DTEolA
FoAQl Zpolg Holw TAAZ= JIHE UE
WATHp<0.05). HDL-ZHAHE Bk £ 2
g 2HEo| tigt HDL-Z8|2AHE sxH]l+= DD
+ Bt} DTHA 8oz Frtse Aoz
YUERETH(p<0.05). @3 LDL-ZHAHE L
oA AEFTwANAN FIHE EFoy, &FE 4
HADOTDFo=A FAEIT FHAHE, AAE,
f2 Sd2dgE 2 ZY2HE JAHE sk
IS LDL-SYAHE sE9t fARE A3 B
gt @9 & DD, DT, ND# @ NT
oA Z+Zy 107.2+4.2, 97.7+4.3, 92.7+3.7

3
SEE HAAFT A sEE
Fo7t oA EES AdTe] Hlste] st
Aoz THEAE o FXNHEES AgHel
2Ed 5o F7tet A/G H|9] FAE g

=79 Fole 479 Fx9 Ikt
ko A ZVE Ueide] @4 A
WA Tl &t gle Aoz YErdth
A9 FH Fo F A% skt DTlA DD
ol Hlste] ko] F7He F]lstelen, NDi
of Hls NTZollA S7He Aoz yepyrt <l
sk DTwollA DD Hls| $7Hd Ze=
UEREARE §ol49l Aol Gl Aoz Iy
ATHp<0.05). HE&2 DDl H]a] DTl 4]
Lo HAE SRIstutt. NDiel Hls] NT
oA FEel HAE HoY, oA Aol
e Aoz YERITH(p<0.05). ZAEO BE:
DDl H|a] DTolA wEe] F7He HAA
o foldl el gl AR UEgh
(p<0.05). ¥4 Ll DD H|sle] DTl
A ZAaERlth o REES #E FF Qo
239 AHe 84 AR, o 9 A
o 2 AAdAF Ao Bat Qs Ao A
2EH, A% 7154 AR AAEA E§ et

7T,

all rlr ol
N
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