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Abstract: Objective  To evaluate the effects of black rice pigment fraction (BRF) through dietary
supplementation on the oxidative stress response, inflammation and lipid levels in the patients with coronary heart
disease (CHD). Method Sixty CHD patients with age from 45 75 years were recruited in the Second Affiliated
Hospital of SUN Yat- sen University in Guangzhou, and randomly divided into the two groups. For the experimental
group, 10 g BRF was kept being supplemented daily per patient for 6 months in addition to the normal treatment.
As a control, 10 g white rice fraction (BRF) was substituted for the placebo group. Additionally, three volunteers
were selected from the experimental and placebo group individually, from whom 10 mL blood in their elbow vein
has been collected before and after intake of BRF at the time points of 0.5, 1, 1.5, 2, and 4 h. Then, the level of
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anthocyanins in plasma from these patients was assayed by high performance liquid chromatography. Results An

increase of the plasma total antioxidant capacity (1.3 + 3.0) kU/L from the baseline was observed in the experiment
group but a decrease (0.6 + 1.7) KU/L from the baseline was showed in the placebo group with significant difference
(P< 0.05). Furthermore, BRF treatment over 6 months led to significant decrease for the levels of most inflammatory
biomarkers, such as plasma sVCAM- 1 from (1.4 + 0.8) ¢g/L to (1.0 = 0.5) g/L, sCD40L from (8.4 £ 4.1) mg/L to
(5.7 £ 2.4) mg/L and hs- CRP from (3.8 + 1.8) mg/L to (2.6 + 1.7) mg/L (P< 0.05), whereas the values of these

biomarkers were almost same to the baseline values in the WRF group. However,
lipids and superoxide dismutase activity were observed in both groups after 6- month intervention.

no significant effects on plasma
In addition,

anthocyanin (cyanidin- 3- glucose) was only assayed in the plasma from the patients in the group with the highest
concentration of (20.2 £ 3.0) mg/L at the time point of 1.5 h after intake of BRF, but not in that of patients with WRF

supplementation for all time points assayed.

Conclusion Consumption of BRF for dietary in addition to the normal

treatment can improve the antioxidative capacity and decrease some cardiovascular risk factors in CHD patients,

which is probably related to the antioxidative and anti- inflammatory properties of anthocyanins rich in BRF.
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Table 1 The pre-and post- treatment of plasma levels of antioxidant status, inflammatory biomarkers,
lipids in BRF group or in WRF group
BRF group (n=30) : WRF group (n=30) : T p
Pre- treatment Post- treatment Net increment Pre- treatment Post- treatment  Net increment
TAC (KUIL) 11.1+3.5 12.4+4.2 1.3£3.0 10.3x2.7 9.7+2.3 -0.6+£1.7Y -2.744  0.006
SOD (kU/L) 51+11 51+23 0+23 4949 50£13 1+19 -0.007  0.994
SVCAM-1 (g/L) 1.4+0.8 1.0£0.5 -0.4£0.5 1.2+0.5 1.2+0.7 0.0+0.7% -2.868 0.004
sCD40L (mg/L) 8.4+4.1 5.7x2.4 -2.6£3.3 8.2+4.5 8.8+4.7 0.6+4.4% -3.534 <0.001
hs- CRP (mg/L) 3.8+1.8 2.6x1.7 -1.3£1.7 3.6x1.7 3.8+2.0 0.2+2.0% -3.526 < 0.001
TG (mmol/L) 1.6+0.8 1.3£0.9 -0.3£1.0 1.7+1.0 1.3£0.6 -0.4+1.2 -0.281  0.779
TC (mmol/L) 4.2+1.0 3.9+0.8 -0.3z£1.1 4.1+0.8 4.1+0.7 0.0+0.9 -1.220 0.223
LDL- C (mmol/L) 2.4+0.7 2.2+0.5 -0.2+0.9 2.3£0.6 2.4+0.6 0.0£0.9 -1.168  0.243
HDL- C (mmol/L)  1.03+0.33 1.17+0.42 0.14+0.31 1.03+0.22 1.06+0.28 0.03+0.33 -1.235 0.217
Mann- Whiney U- test was used to compare the differences of net- increments between two groups, 1) P< 0.01, 2) P< 0.001
Cy-3-g HPLC ,
Pn-3-g
3
3.3
3.1
As , As
Cy-3-g Pn-3-g o
81% 19% As
, , SVCAM- 1 sCD40L  hs-
, ) CRP
[10-12] ,
) SVCAM- 1 sCD40L  hs- CRP
; SVCAM-
) 7l ) 1 sCD40L  hs-CRP
B, VCAM-1 CD40L  hs- CRP
8] , LDL
3.2 As )
CHD
TAC ,

SOD

TAC

[14- 15]



305

(1

[2]

[

(4]

[

6]

XIA M, HOU M, ZHU H, et al. Anthocyanins induce
cholesterol efflux from mouse peritoneal macrophages:
the role of the peroxisome proliferator - activated
receptor {gamma}- liver X receptor {alpha}- ABCAL
pathway [J]. J Biol Chem, 2005, 280 (44): 36792 -
36801.

XIA M, LING W, ZHU H, et al. Anthocyanin prevents
CD40-activated proinflammatory signaling in endothelial
cells by regulating cholesterol distribution  [J].
Arterioscler Thromb Vasc Biol, 2007, 27(3):519- 524.
LING W H, CHENG Q X, MA J, et al. Red and black
rice decrease atherosclerotic plaque formation and
increase antioxidant status in rabbits [J]. J Nutr, 2001,
131(5):1421- 1426.

HU C, ZAWISTOWSKI J, LING W H, et al. Black rice
(Oryza sativa L. indica) pigmented fraction suppresses
both reactive oxygen species and nitric oxide in

chemical and biological model systems [J]. J Agric
Food Chem, 2003, 51(18): 5271- 5277.
GUO H, LING W, WANG Q, et al. Effect of

anthocyanin- rich extract from black rice (Oryza sativa
L. indica) on hyperlipidemia and insulin resistance in
Fructose- fed rats [J]. Plant Foods Hum Nutr, 2007, 62
(1):1-6.

XIA X, LING W, MA J, et al. An anthocyanin- rich

[

[l

[

(10]

[11]

[12]

[13]

[14]

[15]

extract from black rice enhances atherosclerotic plaque
stabilization in apolipoprotein E- deficient mice [J]. J
Nutr, 2006, 136(8):2220- 2225.

TALAVERA S, FELGINES C, TEXIER O,
Anthocyanins are efficiently absorbed from the small
intestine in rats [J]. J Nutr, 2004, 134(9):2275- 2279.
WU X, CAO G, PRIOR R L.
metabolism of anthocyanins in elderly women after
2002, 132

et al.

Absorption and

consumption of elderberry or blueberry [J].
(7): 1865- 1871.

LIBBY P, RIDKER P M, MASERI A. Inflammation and
atherosclerosis [J]. Circulation, 2002, 105 (9):1135 -
1143.

-1 -1 CD18

P [ , 2005, (5):
900- 901.
, : CD40
1. , 2004, (11):873- 875.
: : . .C

[9].
,2000,21(3):223- 225.

LYON CJ, LAW R E, HSUEH W A. Minireview:
adiposity,  inflammation,  and atherogenesis  [J].
Endocrinology, 2003, 144(6):2195- 2200.

CARROLL K K.
cholesterol - lowering response to soy protein [J]. J Am
Diet Assoc, 1991, 91(7):820- 827.

DEWELL A, HOLLENBECK C B, BRUCE B. The
effects of soy- derived phytoestrogens on serum lipids

Review of clinical studies on

and lipoproteins in moderately hypercholesterolemic
postmenopausal women [J]. J Clin Endocrinol Metab,

2002, 87(1):118- 121.



