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Abstract

This study investigated the effects of Angelica keiskei Koidzumi and turmeric extract supplementation(ATE) on blood
lipids, antioxidant and inflammatory markers in 35 hypercholesterolemic Korean adults with high blood cholesterol levels
(serum total cholesterol>200 mg/d¢ or LDL-cholesterol>130 mg/d¢). They received ATE(n=21, 14 females and 7 males)
or placebo(control group , n=14, 11 females and 3 males) for 4 weeks. There was no significant change in serum total
cholesterol, LDL-cholesterol and HDL-cholesterol levels after ATE supplementation in the both groups. However, the LDL-
cholesterol: HDL-cholesterol ratio(LPH) was significantly decreased and both serum prostagrandin Ex(PGE;) levels were
significantly decreased in those receiving ATE. No significant changes were evident in interleukin(IL)-1 8, IL-6, IL-8,
8-isoprostane, malondialehyde, total antioxidant capacity and oxidized-LDL. These results suggest that complex extract of
Angelica keiske and turmeric has the potential to decrease cardiovascular risk by reducing LPH and inflammatory mediator
PGE; in hypercholesterolemic adults.
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Table 1. General characteristics of the subjects

Treatment Control

(@=21) (1=14) Significance
Age (year) 425496"  37.9+99 NS
Sex
Male 7( 3337 3(214) NS”
Female 14( 66.7) 11( 78.6)
Menopausal status
Pre 3( 23.1) 3( 333) NS”
Post 10( 76.9) 6( 66.7)
Smoking status
Current smoker 3( 14.3) 3( 21.4) NS
Former smoker 2( 995 o( 0.0)
Non-smoker 16( 76.2) 11( 78.6)
Alcohol drinking status
Drinker 14( 66.7)  14(100.0)  p<0.05”
Non-drinker 7( 33.3) 0 0.0)
Regular exercise
Yes 7( 33.3) 6( 42.9) NS
No 14( 66.7) 8( 57.1)

" Meansstandard deviation, * N(%o), ¥ Not significant,
K Significance as determined by student's #-test,

* Significance as determined by  *-test.
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Japan)Z- ©]-8-5}0] 2FEAY 3} 7] (Hitachi 7600-210 & Hitachi
7180, Hitachi Co., Japan)°llAl Sttt &4 & Zull~
B =2 HDL-Z#| =8| & g3 o] &ato] T ZSAHAL
Atherogenic Index=(Total cholesterol —HDL-cholesterol)/HDL-chole-
sterol] 2} 418 TS S 2] <=[CRF: cardiac risk factor=Total cholesterol/
HDL-cholesterol] 2! LPH[LDL-cholesterol per HDL-cholesterol=
LDL-cholesterol/HDL-cholesterol| S A+Z&3}93 th.
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mell A FFEE S THYagi 1998).
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4) HEXE 2N

2 Y pro-inflammatory biomarker® IL(interleukin)-1 3,
IL-6 % IL-8 A2 ELISA WH<E o] &3t S35t
(R&D Systems, Minneapolis, MN, USA). v}~ A7 28
% 96-well plateol] 8]A¥ E3-Z W1 ALoA v & A
239t} 96-wellell conjugateS ¥ i1 420l A 2A|7F vk
T oAl 3H AlH 3 substrate £, amplifier 8-S 4
305 WES-A)Z] 3 stop solutionS ¥ 490 oA =
=73} tHZhao 5 2007).
& W =2 ¥ PGE,y(Prostaglandin Ey) A4 &2 ELISA %

=7 BIHTHR&D Systems, Minneapolis, MN, USA).
up$-2 A7 ' HE 96-well plateol] 3] ¥ &
CollA 18A13F iFAIZ]L = AH BT 96-wellell
substrate &9 F7}319 01, 204 Bt oA HEEA]
Z1 2 450 mmol| A B E=E S 31 th(Warstedt 5 2009).
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= Table 49F 2t} zrzﬂ A AT =
Ze| 28l E, LDL-Z¥ 2H &, HDL-Zd| 28 &, SA4x 2]
g 2 AEd A3kl 9j9S YERll= AL CRF, LDL-Z¥
2<H| E/HDL-Z#| 2H E2] H| & {Fo4<1 Zo|7} gl

A AF AFe] vladlA 3wl & Zw2HE, LDL-

Treatment (n=21)

Control (n=14)

Pre Post Pre Post

Height (cm) 162.04+ 8.39" - 162.79+ 9.41 -

Weight (k) 72.54+12.86 73.07+13.10%? 75.94+10.46 76.17+ 9.80
BMI” 27.52+ 351 27.72+ 351 28.62+ 2.89 28.72+ 2.61
Fat (%) 3691+ 8.41 36.55+ 8.11 38.94+ 5.81 38.84+ 6.51
Waist (cm) 92.17+ 9.37 90.62+ 8.83* 93.04+ 7.70 92.18+ 6.60
SBP” (mmHg) 122.57+11.51 123.90:£11.04 124.29+17.25 119.57+ 9.87
DBP” (mmHg) 79.43+ 9.05 76.86+ 9.49 81.07+11.34 77.79+ 6.61

" Meantstandard deviation, ? Significantly different at p<0.05 between pre and post treatment,

> Diastolic blood pressure.

& Body mass index, K Systolic blood pressure,
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Table 3. Daily energy and nutrient intakes of the pre and post treatment

Treatment (n=21) Control (n=14)
Pre Post Pre Post
Energy(kcal) 1,446.5+437.5" 1,381.7+418.9 1,639.9+432.8 1,643.8+640.1
Protein(g) 573+ 22.0 56.5+ 22.5 67.2+ 23.8 67.3+ 329
Fat 41.5+ 20.1 324+ 13.1 44.8+ 15.3 483+ 36.8
Carbohydrate 212.8+ 61.6 213.3+ 68.3 2419+ 67.7 2254+ 72.7
Dietary fiber 162+ 6.9 162+ 63 181+ 7.7 188+ 74
Cholesterol 248.8+168.2" 216.1+129.2 379.24200.1 343.0£268.3
SFA? 72+ 8.0 49+ 44 75+ 3.7 10.9+ 14.6
MUFA" 78+ 84 57+ 40 9.1+ 4.1 125+ 169
PUFA” 56= 4.0 50+ 28 9.0+ 32 82+ 72

" Meansstandard deviation, * Significantly different at baseline between treatment and control groups(p<0.05), ? Saturated fatty acid,
» Mono unsaturated fatty acid, & Poly unsaturated fatty acid.

Table 4. Blood lipid profiles of the pre and post treatment

Treatment (n=21) Control (n=14)
Pre Post Pre Post
Total cholesterol (mg/de) 23448+ 47.28" 228.86+ 51.68 230.93+ 36.30 234.95+ 33.08
LDL-cholesterol (mg/de) 155.05+ 48.07 147.27+ 4097 147.79+ 32.79 147.12+ 3331
HDL-cholesterol (mg/d¢) 56.86+ 16.05 59.11+ 19.13 5371+ 12.33 56.59+ 17.00
Triglyceride (mg/de) 146.86+ 94.87 128.36+ 81.86 231.38+278.00 205.574240.11
AP 341+ 151 327+ 2.09 355 133 342+ 118
CRF’ 441+ 451 427+ 2.09 454+ 133 442+ 1.18
LpH? 296+ 1.36 279+ 2097 290+ 097 279+ 1.03

" Mean#standard deviation, 2 Atherogenic Index, 3 Cardiac risk factor, ¥ LDL-cholesterol/HDL-cholesterol ratio,
3 Significantly different at p<0.05 between pre and post treatment.

Ze|2HEF2 A8 Ao vlste] Ad Fof] 47t 5.6 mgdl, 32 £330l v g2 Ay E A3l [DL-Z¥ 28 Z/HDL-Z
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7 kAol LDL-SYAHE 5 71 59 73} 9
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Zel| ~H E/HDL-Z e 2~H & Bl EE —0.179] a5 H3le = LDL-Z&HE/MHDL-Ze 28 & v &) S/ 59 4
v, 53| LDL-Zd| 28| E/HDL-Z&| 2~H Z2] B &2 #-2|7] sto] o] Fagh Y1EIAt Evka Busiglnh ek o A
A(p<0.05) HslE YepAT) 9ol 5 Zd|2HE, LDL- Tl Aol 7kt whel LDL-Z# 28| E&/HDL-Z8| -~
Zd| 28 E, HDL-Z@| 2H| &, Al, CRF, LPHS] 43 759 H29] H]&o] Z71sle] A8 A3te] 9Fo] oA A
Wal7t 242t 4.2 mg/dl, —0.6 mg/dl, 2.8 mg/dl, —0.12, —0.12, o2 Hu¥ 3 9JtHKwak & Kim 2009; Lee & 1994). uje}A]
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IL-1 3, IL-6, IL-8, 8-isoprostane> A 3o f-2] % Q] wiz}
7F 9o, PGE= A1 A 69.64 pg/meoll A SA 5 43.79

Table 5. Serum GOT, GPT levels of the pre and post treatment

Treatment(n=21)

Control(n=14)

Pre Post Pre Post
GOT?(U/ 0) 25.76+12.38" 25.68+11.68 27.71422.02 28.38422.16
GPT(U/ ¢) 31.90+26.09 30.69+24.19 30.79+26.88 33.59+29.76

1 .. 2 . . . . B .
) Meantstandard deviation, ? Glutamic oxaloacetic transaminase, > Glutamic pyruvic transaminase.
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Table 6. Antioxidant and inflammatory parameters of the pre and post treatment
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Treatment (n=21)

Control (n=14)

Pre Post Pre Post
Oxidized-LDL (U/L) 140.13+28.78" 136.04+31.06 141.77+34.88 135.06+26.69
TAC? (mM) 23.04+ 2.93 24.14+11.10 2291+ 3.57 26.22+10.35
MDA” (M) 0.77+ 0.52 0.66+ 0.39 0.60+ 0.20 0.69+ 0.35
FRAP? (mM) 10.52+ 2.69 9.84+ 1.98 9.65+ 2.00 10.52+ 2.74
IL-153 (pg/ml) 2.58+ 0.83 271+ 045 245+ 043 3.00+ 0.87
IL-6 (pg/mf) 714+ 2.22 7.09+ 2.13 8.36+ 2.52 742+ 1.64
IL-8 (pg/mf) 14.55+ 2.96 15.34+ 3.29 16.19+ 4.85 15.08+ 3.61
PGE,” (pg/ml) 69.64+55.13 43.79+28.67 % 59.53+28.75 44.48428 33

" Meansstandard deviation, > Total antioxidant capacity, & Malondialdehyde, * Ferric reducing ability plasma,

o Significantly different at p<0.05 between pre and post treatment.
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