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ABSTRACT

Aim: to evaluate the effects of curcumin on total
cholesterol, LDL cholesterol, HDL cholesterol, and
triglyceride in acute coronary syndrome patients.

Methods: this study were conducted at Dr. Cipto
Mangunkusumo General Hospital (RSUPN-CM),
Persahabatan Hospital, MMC Hospital and Medistra
Hospital, Jakarta. The study started from 1 May 2005 to 5
May 2006. Sudy Design was an interventional study which
was a randomized double blind controlled trial to evaluate
the effects of curcumin administration at escalating doses
(low dose 3 times 15 mg/day, moderate dose 3 times 30 mg/
day, and high dose 3 times 60 mg/day) on total cholesterol
level, LDL cholesterol level, HDL cholesterol level, and
triglyceride level in ACS patients.

Results: a 75 ACS patients undergoing randomization
participated in randomized controlled trial (RCT). Of the
75 ACS patients participating in that RCT, 67 received care
at RSCM, 6 at Persahabatan Hospital, and 2 at MMC
Hospital. As many as 63 patients were able to participate in
the RCT up to its conclusion.

There was no significant difference in age, sex, risk
factor of dyslipidemia, DM, smoking, hypertension, CHD
history in family, height, body weight and body mass index,
waist circumference, systolic blood pressure, diastolic blood
pressurein the four groups of patients. This showed that the
randomization performed was reasonably good. There was
no significant difference in laboratory parameters, such as
total cholesterol, LDL cholesterol, HDL cholesterol, and
triglyceride, fasting blood glucose, blood glucose 2 hours
PP, glyco Hb, triglyceride, Hb, Ht, leukocyte, thrombocyte,
ureum, creatinine, SGOT, SGPT, in the four groups. There
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was no significant difference in types of ACS and locations
of ACSin the four groups as well.

There was no significant difference in statin medicatios
(simvastatin), aspirin ACE inhibitor, and DM medications
in the four groups. No patient used tiazolidindion. No
significant difference was found in the percentage of
compliance in the four groups of patients.

The effects of curcumin on total cholesterol level and
LDL cholesteral level, there was a trend that the lower the
dose of curcumin, the higher the effect of reduction. For HDL
cholesterol level, there was also a trend that the lower the
dose of curcumin, the higher the effect of increase in HDL
cholesterol level. However, for triglyceride the pattern was
not the same, and the group of moder ate-dose cur cumin shoed
the minimal effect of increase, followed by the low-dose
curcumin and finally the high-dose curcumin that showed
the highest effect of increase.

Conclusion: the administration of low-dose curcumin
showed a trend of reduction in total cholesterol level and
LDL cholesterol level in ACS patients.

Key words: curcumin, lipid level, triglyceride, blood
glucose.

INTRODUCTION

Curcuminisan extract of turmeric (Curcumalonga/
Curcuma domestica) and temulawak (Curcuma
xanthorrhizae), which are native Indonesian plants.
Such plants are members of the ginger family
(Zingiberaceae) and have been widely used as raw
materialsfor traditional medicines.

There has been lack of studies about the effect of
curcumin on metabolic factors and usually the studies
are conducted for experimental animals. Tortosaet al.,®
reported that administration of turmeric extract inhibited
the oxidation of low density lipoprotein (LDL) and it has
hypochol esterolemic effect in rabbits with experimental
atherosclerosis. Babu et al.,* also reported the
hypolipidemic effect of curcuminininduced-diabeticrats.
A study by Arafa’® in experimental animals fed with
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high-cholesterol diet indicated that curcumin has
hypochol esterolemic effect i.e. it decreased serum total
cholesterol by 21 % and LDL cholesterol by 42.5%, but
it increased serum HDL cholesterol by 50%.

Therefore, it is very interesting to study whether
curcumin has hypolipidemic effect (i.e. reduce
absorption of and increase enzyme activity of
cholesterol-7&-hydroxylase) in human, particularly in
patients with acute coronary syndrome (ACS), which
has characteristic of dyslipidemia as one of its risk
factors.

Thisstudy isthefirst study that evaluates the effect
of curcumin onlipid profile of patientswithACS, asone
of serial studies about the effect of curcumin on
metabolic factor and inflammatory response in patients
withACS.

METHODS

Thisstudy wasan interventional study, arandomized
double blind controlled trial, which was designed to
evaluatethe effect of curcuminwith escalating dose (low
dose, moderate dose, and high dose) on total cholesteral,
LDL cholesterol, HDL cholesterol and triglycerides|evel
in patientswith ACS. The study was conducted at ICCU
of National Central General Hospital Cipto
Mangunkusumo Hospital, Faculty of Medicine,
University of Indonesia, ICCU of Persahabatan
Hospital, ICCU of MM C Hospital and |CCU of Medistra
Hospital. Thetime of study wasfrom May 2005 to May
2006.

Study Subjects

Subjects of the study were patients with ACS
hospitalized at ICCU of Cipto Mangunkusumo Hospital,
who were examined and followed since their admission
up to next 2 months. A small number of subjects were
patients hospitalized at ICCU of Persahabatan, MMC
and MedistraHospital.

The patients’ informed consents were obtained
after they had explanation from the investigator/
assistant investigators. Approval of the study was
obtained from Institutional Ethical Committee Faculty of
Medicine, University of Indonesia.

Sample Size Calculation

Inthispart, wewould liketo answer aquestion, i.e.:
does administration of curcuminwill changethe value of
metabolic factor and inflammatory response in ACS. For
the design of this study, we used the formulation of
t-test for 2 paired group to calculate the sasmple size, i.e.
n=(SB? (za+ zb )? /d?, with expected higher power,
i.,e.90% (orb=10.1, zb =1.28).
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The inclusion criteria were: (1) patients with ACS
who were hospitalized at |CCU of Cipto Mangunkusumo
Hospital, at ICCU of Persahabatan, MMC and Medistra
Hospital who had fulfilled the ACS criteria with onset
< 72 hours, (2) willing and able to provide informed
consent for study participation.

The exclusion criteria were: (1) having acute or
chronic infection; (2) has other concomitant disease
correlated to inflammatory response such as autoimmune
disease, connective tissue disorder, and malignancy,
trauma or operation in the last 1 month period;
(3) having treatment of corticosteroid, NSAID or
immunosuppressant; (4) having statin treatment in the
CHD group; (5) for the ACS group, the statin has been
administered only after the blood sample for
inflammatory response has been taken (before the
intervention) (for observational study); (5) having
treatment of tiazolidindione; (6) having chronic liver or
kidney disease

Parameters/Documented Variables

History taking: age, sex, education level, ethnicity,
previous chest pain and myocardium infarction, smoking
habits, previoustreatment, history of hypertension, DM,
dydlipidemia, and heart disease in the family. Physical
examination: blood pressure, heart examination, body
height, weight, waist circumference.

Clinical laboratory: peripheral blood count:
hemoglobin, hematocrit, leukocytes, platelets;, CK,
CKMB, troponinT, fasting blood glucose and 2 hours PP,
glyco Hb, total cholesterol, direct LDL cholesterol, HDL
cholesterol, and triglycerides, ureum, creatinine, AST,
ALT.

Acute coronary syndrome (ACS)%": a wide
spectrum of cardiac emergency consists of: ST
elevation myocardial infarction (STEMI), non ST
elevation myocardial infarction (NSTEMI), unstable an-
gina pectoris (UAP).

Unstable angina pectoris® (with any of following
criteria): 1). Angina occurring at rest and prolonged,
usually greater than 20 minutes; 2). New onset angina
of at least Canadian Cardiovascular Society Grading
Scale (or CCS classification system) classification
severity Ill; 3. Recent acceleration in angina
accentuated by an increase in severity of at least 1 CCS
classto at least CCS class 111.

Canadian Classification of Angina®: |. Angina only
occurs with strenuous exercise; |I. Moderate exertion,
such as climbing more than 1 flight of stairs causes
anging; I11. Mild exertion, such as climbing less than 1
flight of stair causing angina. V. Anginaat any level of
physical exertion, even at rest.
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Acute myocardial infarction’®: atypical raised and
gradual decrease of troponin value or increase an rapid
decrease of myocardium necrosis biochemical marker
should be accompanied by at least one of the following:
a. I schemic symptoms; b. the devel opment of pathol ogi-
ca Q waves on the ECG; c. ECG changes indicating
ischemia (ST segment elevation or depression); d. coro-
nary artery intervention (for example, coronary
angioplasty).

Coronary Heart Disease (CHD): were patients with
coronary heart disease who did not have acute coronary
syndrome based on history taking and ECG but has
demonstrated to have CHD based on previous coronary
angiography or had experienced acute myocardium
infarction at least in 6 months prior to the examination.

Type 2 DM: diagnostic criteria of type 2 DM (The
Indonesian Consensus on Type 2 DM Management,
PERKENI 20021): 1. Random glucose level (venous
plasma)> 200 mg/dL ; or 2. Fasting blood glucose level
(venousplasma) > 126 mg/dL or; 3. Post-prandial plasma
glucose level > 200 mg/dl after 2 hours of 75 gram
glucose load during oral glucosetolerancetest.

Age: It was calculated during the study based on the
Identity Card. If the age was > 6 months, it was
upgraded; and if < 6 months, it was downgraded. Body
weight: was measured in kilogram (kg) unitsusing SECA
digital 770 weighing scale. Body height: was measured
in centimeter (cm) units, by using Microtois CM Stool.
Body mass index (BMI): in kg/m?, was calculated by
using thefollowing formula: body weight (kg)/ body height
(m)2. Waist circumference was measured by SECA 200
Measuring Tape. Total cholesterol level by enzymatic
method of CHOD PAP by Roche. Direct LDL
cholesterol was measured by homogeneous method of
Daichi. HDL cholesterol was measured by homogeneous
method of Daichi. Triglycerides|evel was measured by
using enzymatic method of GPO-PAP.

Curcumin

The curcumin extract was taken from the root
(rhizome) of turmeric (Curcuma domestica), which was
produced under supervision in appropriate to the
standard processing procedure of pharmaceutical
materialsin Cianjur. Analysison aerobic bacteria, fungi,
E. Coli, S. Aureus and Pseudomonas aeruginosa
indicated negative results. Analysis of curcumin
concentration was performed by using HPLC method,
at the Laboratory of Great Central Research and
Development of Post-Harvest Agriculture.

Determination of the curcumin dose applied in this
study was based on the phase | study by Cheng et a.??,
i.e. there was no side effect occurs in patients with

advanced stage of cancer who used the curcuma
extract up to 8 gram, equal to 180 mg curcumin for 4
months. Such dose was the highest curcumin dose that
had ever been used in clinical trial for human. In this
study, high dose curcumin of 180 mg/day was
administered in adose of 60 mg threetimesdaily asthe
previous studies showed that the plasma curcumin level
will decrease in 8-12 hours. The moderate-dose of
curcuminwas half of the high dose, i.e. 90 mg/day, given
30 mg three times daily; while the low-dose curcumin
was a quarter of the high-dose, i.e. 45 mg/day given as
15 mg threetimes daily.

Curcumin was given for 2 months considering the
study by Ramirez-Bosca et a.*3, which demonstrated
that the curcuma extract has exerted significant effect
of reduced lipid peroxidesin 2 month period.

Data Collection

For routine blood test and blood chemistry test,
samples of peripheral venous blood were taken after a
fasting period (10-12 hours), and then 2-hour post-
prandia blood glucose were taken and sent according to
the standard procedure to the Clinical Laboratory. For
examination of IL-6 level, the blood samplesweretaken
from the vein in accordance to standard procedure and
sent to the Clinical Laboratory.

Consecutive sampling of patients with ACS was
performed in patients who were hospitalized at ICCU of
Cipto Mangunkusumo Hospital, Persahabatan, MM C and
Medistra Hospital RSUPN-CM, ICCU RS
Persahabatan, RS MMC, RS Medistra since May 2005
until May 2006.

Randomization

The effect of curcumin was evaluated against total
cholesterol, direct LDL cholesterol, HDL cholesterol, and
triglycerides. The curcumin groups were divided into 3
sub-groups: 1. Low-dose: 3 x 15 mg. 2. Moderate-dose:
3x 30 mg. 3. High-dose: 3 x 60 mg.

Randomization was performed by using computer
with block-random method, i.e.: 15 patientsin group 1
received 15 mg curcumin (low dose), 15 patientsin group
2 received placebo, 15 patientsin group 3 received 30
mg curcumin (moderate dose), 15 patients in group 4
received placebo and 15 patientsin the group 5 received
60 mg curcumin (high dose).

Processing Technique and Data Analysis

All of continuous data collected was coded,
tabulated by using STATA and calculated statistically.
Parametric test was performed on variables with
normal distribution; while variables with abnormal
distribution were transformed so that the parametric test
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can be performed. All of the calculation used the
significance level of p < 0.05, which was calculated by
using the STATA program. In order to demonstrate the
evidence for the effect of curcumin on total cholesterol
level, LDL cholesterol, HDL cholesterol and triglycer-
idesin patients with ACS, paired t-test was performed.

RESULTS

Subject Characteristics
There were no significant differences on age, sex,
risk factorsof dydipidemia, DM, smoking, hypertension,

history of CHD in the family, BH, BW, BMI, waist
circumference, BP systalic, and BP diastolic among the
four groups. This indicates that the randomization has
been performed quite well.

There were no significant differences on laboratory
parameters such as total cholesterol, LDL cholesteral,
HDL cholesterol and triglycerides, fasting blood glucose,
2-hours PP blood glucose, glyco Hb, triglycerides, Hb,
Ht, leukocytes, platel ets, ureum, creatinine, AST, and ALT
among the four groups.

Therewas no significant difference of the ACStype
and location among the four groups.

Table 1. Demographical and physical characteristics of the low-dose (LI} curcumin
group, moderate-dose (M) curcumin group, and high-dose {HIDY) corcumin group

and the placebo group

Placabo Curcumin LD Curcumin MD Curcumin HD
Variables n = 36 (%) n= 15 %) n =14 (%) n =18 %)
mean S0 mean D mean S0 miean S0

Age, yaar 5431 B.55 58.6 13.73 5420 BAaT 5447 B.T0
Zax, KUF 3 105 1153 1213
Rizk factors
Dryslipidamia 9 (34.62) & (26.6T) B {42 BE) 2{13.33)
Dok TIAG82) B[40 LEE LN 6 (40)
Sraking 15 (57.60) B 40 5 [35.71) & 40)
Hyparension 17(65.38) 5{33.3) 4 {28.57) 6 (40)
CHD in the Eamily 9 (3847 4 (3 6T} B (47 05 2111.33)
Fhysical examination
BH (cm) 161.73 A5 159,1% 11.33 15874 6480 158, 57 B8
BW (kg E7.TE 12.62 83.ET 1268 B4.45 10.E8 83.69 12.48
BMIlkg'cmZ) 2581 L 25,06 319 2512 282 25,05 168
Wiisd 8497 12,40 HE RS R BT 46 Ba0 BE 40 SR
circumianance (cm)
BP sysiolic, mmHg 124168 2043 1184 2727 117,53 19,62 12267 1658])
BP digsiolc mmiHg 75.23 14.11 71.00 16.832 71.29 14.50 T3ET 10.18

Table 2. Laboratory characteristics of the lowdose (LD} curcumin group, moderatedose
(MD) eurcumin group, and high-dose (HD) curcumin group and the placebo

Placebo Curcumin LD Curcumin MD Cwrcumin HD
Variablas n=26 n=15 m=14 =15
mean sD mean S0 mMean S0 mean =40
Laboratory Pararmeters
Tolad chalest, mgidl 20723 58.23 202 8T ShUE4 2117 5518 18087 36T
LDL cholest, mgidl 148,73 49538 13807 5607 1496 404 133,87 3549
HOL chalast, mgtdl 3604 E.BO 4213 1044 4050 915 4113 B.82
Trighycesidas, mgidlL 146,15 6318 159 53 2137 145 64 47 99 11840 .04
Muchtar BG, mgidl 130586 8913 118.27 3T.B0 123.50 43,34 11487 235.54
2hours PP BG 148,85 81,81 16673 G145 17879 10879 156,27 0305
gl
Glyco Hb, % 675 1.60 | 1.98 r.25 1.83 Far 1712
Hb, gidl 14,06 1.7% 1365 1.66 14.41 257 1287 234
HL, % 400ET 5.54 3970 4492 414989 T.60 3E.00 629
Laukn, calimil 13,23 4 i 1217 467 12 46 4,82 12049 353
Platebet, thousand 271,77 8661 AR 142 2T 84 T1.07 266 BT q0.43
oelladtmil
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There was no significant difference of statin drug
(simvastatin), aspirin, ACE inhibitor and the DM drugs
among the four groups. None of patient had used
tiazolidindione.

There was no significant difference of compliance
percentage among the four groups.

The Effect of Curcumin on Total Cholesterol Serum
On Table 5 and Figure 1, we can see the effect of

curcumin at low dose, moderate and high dose on total

cholesterol level compared to the placebo group.

In the low-dose curcumin group, the log of total
cholesteral level after 2-month intervention (5.23) was
lower than before theintervention was performed (5.25)
(p=0.40). In the moderate-dose curcumin group, thelog

of total cholesterol level after 2-month intervention (5.25)
was lower than before the intervention was performed
(5.29) (p=0.34). In the high-dose curcumin group, the
log of total cholesterol level after 2-month intervention
(5.34) was higher than before the intervention (5.22)
(p=0.99). In the placebo group, the log of total
cholesterol level after 2-month intervention (5.25) was
lower than before the intervention (5.30) (p=0.15).

In Figure 1, it is apparent that the total cholesterol
level after 2-month intervention inlow-dose, moderate-
dose curcumin group and the placebo group are lower
than total cholesterol level before the intervention;
however, thereisno statisticaly significant different. The
total cholesterol level in high-dose curcumin group is

Tabde 3. Characteristic of hean disorder in the low -dose (LD) curcumin group,
moderate-dose [MD] curcumin group, and high <dose (HD} curcumin group

and the placebo group

Placeba Cuwrcumin LD Cuwrcumin MD

Curcwumin HD

ariahlas =26 n=15 =14 n=15
mean [S0)  mean (S0} mean [S0) mean {30
Type of ACS
STEMI Z1(80.77] 10{8E.67) 10(71.43) B{53.33)
ran STEMI 311,545 20 3143 533,33
LA 2(769) 2{13.33) 1(7.14) 2{13.33)
Location of ACS
Anlarosapial 8[30.77) 3 20) 2[14.29) 4{26.67)
Antarior 27 A 1667 £(38.71) ()
Antariar extansiva 4[15.38) 3200 G442 B5) 212.33)
Antarglatenal 1(3.85) {n)] o 13,33
Irleriar 2(769) 3 20) o[ 1[8.87)
Inferar & Right aid) 1(6.67) 0rd) )
Wandncla
Inferapastarion 4[15.38) 3200 g} 1(6.67)
Faabarior 1(3.85) LER{u)] g} 1(6.67)
Inferaposterciataral o ) o 1[8.6T)

Tabe 4. The reabment characteristic in the low -dese (LD} curcumin group, moderate -
dose (MDO] curcumin group, and high -dose (HD] curcumin group and the placebo group

Placabo Curcumin LD Curcumin M0 Curcurmin HD
Variables n = 24 (%) n= 15 %] n =14 (%) n =14 {%)
Mean [SD) Mean (50 Mean (SD) Mean (50)
Antiplatabat
fuspirin 25196.15] 15100} 1392 BE) TI(BE.ET)
Other drugs
ACE Inhibitor 22184 52 120805 128571 5100}
Beala blocker 15(57.69) 10(66.67) 12E5.71) 15{100)
Statin 13150) G4 ) 68T
Drugs for DM |outpatisnt]
Mo drugs receheed 23(08.448) 14(93.31) 1HEET1) 11(73.33)
Insulin L] L] (]| 22,58
Sulfonil urea (SU) 1{3.E5) 1{6.67) on) 2{13.33)
Biguanid {methonmin) 2i7.E9) o 0) 1714} o)
Combination biguanid o) o) 1714} 1{6.67)
+ Bl

Tiazoldindicne o) o) o o)
Drugs for DM at ICCU
Ingulin 5{19.23) 4(28.87) 4[28.57) E{40)
Compliance 91,90 (8.79) 8819 (9.84) 94,80 (¥.11) G319 (7.08)

205



Idrus Alwi

Acta Med Indones-Indones ] Intern Med

40

200

i

100

phcnbe lorw g togh

'.J Frm j Tonl chelasiad
[ g Y vwedb

Figure 1. Total cholesterol level in patients with ACS before and
after 2 month intervention according to the curcumin dose

Table 5. Log mean of to1al cholesterol level in patients with
ACS before and after 2-momnth intervention and the percentage
mean of its changes according to the curcumin dose

Log. Mean of Total
Chaolesterol Level

Before After 2-momth g
Varlables  tervention  Intervention T ercentage
of Changes
Mean 5D Mean a0
Curncumin LD 525 032 523 0.24 -2.10
[n=14}
Curcumin MD 528 026 535 0.x2 -A0.20
(=11}
Courcumin HID 523 020 BM 0.18 +0,3*
(n=14]
Flaceso A0 G2 bES 0. -2.40
proug {n=2d)

* p = (.05 placebo vs inlersention group

higher compared to before the intervention, but thereis
no statistically significant difference.

Total cholesterol level after 2-month intervention was
lower inthelow-dose and moderate-dose curcumin group,
as well as the placebo group; however, there was no
statistically significant difference. The log of total
cholesterol level in high-dose curcumin group was higher
compared to before the intervention, but there was no
statistically significant difference.

The mean percentage of changes for total
cholesterol level in low-dose curcumin group after 2-
month intervention compared to before theintervention
decreased 0.20% than the placebo group, which showed
a decrease of 2.4%, with p=0.70.

The mean percentage of changes for total
cholesterol level in moderate-dose curcumin group after
2-month intervention compared to before the
intervention increased 0.30% than the placebo group,
which decreased 2.40%, p=0.61.
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The mean percentage of changes for total
cholesterol level in high-dose curcumin group after 2-
month intervention compared to before theintervention
increased 12.50% than the placebo group, which
indicated a decrease of 2.4 %, with p=0.98.

A trend of decreased percentage is observed best in
thelow-dose curcumin group, followed by moderate-dose
curcumin group and finally in the high-dose curcumin
group (positiveincrease)

The Effect of Curcumin on LDL Cholesterol Level

In Table 6 and Figure 2, we can observe the effect
of low-dose, moderate-dose and high-dose curcumin on
LDL cholesterol level compared to the placebo group.

In the low-dose curcumin group, the log of LDL
cholesterol level after 2-month intervention (4.78) islower
compared to before the intervention (4.81) (p=0.41). In
the moderate-dose curcumin group, the log of LDL
cholesteral level after 2-month intervention (4.84) islower
compared to before the intervention (4.93) (p=0.21). In
the high-dose curcumin group, the log of LDL
cholesterol level after 2-month intervention (4.98) is
higher compared to before the intervention (4.86)
(p=0.98). It islikely that the low-dose curcumin shows
the best decrease percentage. In the placebo group, the
log of LDL cholesterol level after 2-month intervention
(4.76) islower compared to before theintervention (4.95)
(p=0.01).

Figure 2 showsthat the LDL cholesterol level after
2-month intervention in low-dose and moderate-dose
curcumin group decrease compared to before the
intervention. On the contrary, in high-dose curcumin
group, the LDL cholesterol level ishigher compared to
before the intervention. In the placebo group, the LDL
cholesterol level 2-month after interventionislower than
before theintervention.
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Figure 2. The LDL cholesterol level in patients with ACS before and
after 2 month intervention according to curcumin dose
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LDL cholesterol level after 2-month interventionin
low-dose and moderate-dose curcumin group decrease
compared to before the intervention. In the high-dose
curcumin group, thelog of LDL cholesterol level ishigher
compared to the intervention. In the placebo group, the
log of LDL cholesterol level was lower than before the
intervention.

The mean percentage of changes for LDL
cholesterol level in low-dose curcumin group after 2-
month intervention compared to before theintervention
increases 8.6% compared to placebo group, which
decreases 11.6%, p=0.92.

Tabke 6. Log mean of LDL cholesteral level in patients with ACS
before and after Z-month intersention and its percentage mean
of change according to curcumin dose

Log Mean of LOL Cholesteral
Lewvel

Mean
Varlablas Before After 2-month  Percentage
Intareantion intarvention  of Changes
Mean 5D Mean 30
Curcumin LD 4 B1 052 478 0.32 -8.60
(n=14]
Cuwrcumin MO 453 2’ 484 .24 -3
=11}
Curcumin H & B 2B 458 LT =130
[n=14]
Flacebo i .B5 03 476" 041 -11.60
proug (n=2d)

a. p < 0.0% bafare ws 2-month after the mbereention

The mean percentage of changes for LDL
cholesterol level in moderate-dose curcumin group after
2-month intervention compared to beforetheintervention
decreases 3.4 % compared to the placebo group, which
decreases 11.6 %, p=0.76.

The mean percentage of changes for LDL
cholesterol level in high-dose curcumin group after 2-
month intervention compared to before the intervention
increases 15.4 % compared to the placebo group, which
decreases 11.6 %, p=0.66.

Table 6 shows a pattern of escalation dosg, i.e. the
higher dose of curcumin, the higher percentage of
increased LDL cholesterol compared to before the
intervention. Low-dose curcumin shows the highest
percentage decrease.

The Effect of Curcumin on HDL Cholesterol Level
Table 7 and Figure 3 demonstrate the effect of low-
dose, moderate-dose and high-dose curcumin on HDL
cholesterol level compared to placebo group.
In the low-dose curcumin group, the log of HDL
cholesterol level after 2-month intervention (3.75) was
higher compared to before the intervention (3.71)

(p=0.36). In the moderate-dose curcumin group, thelog
of HDL cholesteral level after 2-month intervention (3.66)
was higher than before theintervention (3.60) (p=0.09).
In the high-dose curcumin group, the log of HDL
cholesterol level after 2-month intervention (3.74) was
higher compared to before the intervention (3.69)
(p=0.23). In the placebo group, the log of HDL
cholesterol level after 2-month intervention (3.68) was
higher compared to before the intervention (3.61)
(p=0.06).

Figure 3 showsthat the HDL cholesterol level after
2-month intervention in low-dose, moderate-dose and
high-dose curcumin group was higher compared to
before theintervention. Moreover, the HDL cholesterol
level in placebo group was higher after 2-month
intervention compared to before the intervention.

% -
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Figure 3. HDL cholesterol level in patients with ACS before and after
2 month intervention according to curcumin dose

HDL cholesterol levelsafter 2-month interventionin
low-dose, moderate-dose and high-dose curcumin group
are compared to HDL cholesterol level before the
intervention. However, there was no statistically
significant difference. Furthermore, thelog of HDL level
after 2-month intervention in placebo group was also
compared to before the intervention. But there was no
statistically significant difference.

The mean percentage of changes for HDL
cholesterol level in low-dose curcumin group after 2-
month intervention compared to before the intervention
increases 11.3% compared to placebo group, which
increases 10%, p=0.55.

The mean percentage of changes for HDL
cholesterol level in moderate-dose curcumin group after
2-month intervention compared to before theintervention
increases 7.7% compared to placebo group, which
increases 10%, p=0.39.
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Tabde 7. Log mean of HDL chalesters] level in patients
with ACS before and after 2-month intervention and

its peroentage mean of changes according to curcumin dose

Log Mean of HOL Cholesteral
Level

Mean
Varlables Before After 2-month  Perceniage
Intervention Intervention of Changes
Mean s Mean 50
Curcumin LD 3.7 0.25 373 0.3z +11.30
in=14]
Curcumin MDD 380 019 386 Q16 +7.70
(=11}
Cuscumin HD 189 0.23 T4 .24 +7.70
[n=14])
Flacebo 281 .23 dad s =10

proug (n=2d)

The mean percentage of changes for HDL
cholesterol level in high-dose curcumin group after 2-
month intervention compared to before theintervention
increases 7.7 % compared to placebo group, which
increases 10 %, p=0.39.

The increased percentage of HDL cholesterol level
in low-dose curcumin group demonstrates the highest
result compared to moderate-dose and high-dose
curcumin group as well as the placebo.

The Effect of Curcumin on Triglyceride Level

Table 8 and Figure 4 shows the effect of low-dose,
moderate-dose and high-dose curcumin ontriglycerides
level compared to the placebo group.

In the low-dose curcumin group, the log of
triglycerideslevel after 2-month intervention (4.91) was
higher than before the intervention (4.86) (p=0.64). In
the moderate-dose curcumin group, the log of
triglycerideslevel after 2-monthsintervention (5.04) was
higher compared to before the intervention (5.02)
(p=0.55). In the high-dose curcumin group, the
triglycerideslevel after 2-month intervention (4.87) was
higher than before the intervention (4.73) (p=0.95). In
the placebo group, thelog of triglycerides level after 2-
month intervention (4.98) was higher than before the
intervention (4.91) (p=0.06)

Figure 4 shows that the triglycerides level after 2-
month intervention was higher compared to before the
intervention in low-dose, moderate-dose and high-dose
curcumin group. Moreover, the triglycerides level after
2-month intervention in placebo group was higher
compared to before the intervention.

Thetriglycerideslevel after 2-month interventionin
low-dose, moderate-dose and high-dose curcumin group
was higher than before the intervention. But there was
no statistically significant difference. The log of
triglycerides level in placebo group after 2-month
intervention was higher than before theintervention, but
there was no statistically significant difference.
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Figure 4. Triglycerides level in patients with ACS before and after 2
month intervention according to the curcumin dose

The mean percentage of changes for triglycerides
level in low-dose curcumin group after 2-month
intervention compared to before the intervention
increases 17.97% compared to placebo group, which
increases 14.90 %, p=0.57.

The mean percentage of changes for triglycerides
level in moderate-dose curcumin group after 2-month
intervention compared to before the intervention
increases 10.30 % compared to placebo group, which
increases 14.90%, p=0.40.

Table B. Log mean of trighycerides level in patients with ACS
before and afier 2-month intersention and its percentage mean
of changes according to curcumin dose

Log Mean of Triglycerides
Level

Mean
Variables Before After 2-manth  Percenlage
Intarvantion intarvention  of Changes
Wlean S0 Mean S0
Curcumen LD 4 B .51 4.81 042 +1B
[n=14]
Curcummn MD 502 0.1 6.04 .39 +10,3]
=11}
Curcummn HO 4.73 0.1 4 &7 0,30 +20.44
[n=14)
Plecebo group 481 041 4,548 0.3% +14, 50

[n=24)

The mean percentage of changes for triglycerides
level in high-dose curcumin group after 2-month
intervention compared to before the intervention
increases 20.4% compared to placebo group, which
increases 14.90 %, p=0.55.

A trend of increased percentage was observed. The
highest was the high-dose curcumin group and lowest
was the moderate-dose curcumin group.
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The Effect of Curcumin on Lipid Level in Patients with ACS

DISCUSSION

The Effect of Curcumin on Lipid Level

No study has been reported about the effect of
curcumin on lipid level in patients with coronary heart
disease. This study is the first study that demonstrates
the effect of curcuminonlipidlevel in patientswith acute
coronary syndrome.

Ramirez-Bosca et a.= in a non-randomized study
reported that the extract of curcuma of 200 mg dose for
60 daysin healthy lowersthe lipid peroxidation by 25-
50%.

In this study, the effect of low-dose and moderate-
dose curcumin slightly lowers the total cholesterol, but
there was no significant difference with the placebo.
Although they are not significantly different to the pla-
cebo, there was increased effect of high-dose curcumin
on total cholesterol level by 0.3%. Ramirez Tortoza et
al.,® found hypochol esterolemic effect in rabbits fed by
a high-cholesterol diet. The mechanism is assumed
through increased cholesterol excretion in the gall
bladder together with decreased saturation of biliary
cholesterol and increased fat excretion in the feces.®

In the case of the curcumin effect on LDL
cholesterol level, the low-dose has demonstrated the
highest decrease (-8.6%), followed by the moderate-dose
(-3.4%) and the worst effect has been demonstrated in
the high-dose, i.e. an increase by 15.4%. However, it
was not significantly different when compared to the
placebo. Considering the existed pattern, there was an
effect of escalating dose, i.e. the highest the curcumin
dose, the worse effect of curcumin occur on LDL
cholesterol (moderate-dose curcumin shows lowering
effect by 3.4%; while the high-dose curcumin
increasing the LDL cholesterol level by 15.4%). The
mechanism of such escal ating dose pattern has not been
known. Ramirez-Tortosa et al.,® found that oral
administration of turmeric extract inhibits LDL
oxidation and has hypochol esterolemic effect in rabbits
with experimental atherosclerosis. The group that treated
with low-dose of turmeric extracts by 1.66 mg/kgBW
decreased the susceptibility of LDL to lipid peroxidation
(lowering the serum lipid peroxide level); but there was
no effect on the higher dose of 3.2 mg/kgBW.
Moreover, the lower dose had lower levels of
cholesteral level, phospholipidsand triglyceridesin LDL
than the higher dose. Such study indicated that the
antioxidant properties of turmeric extract was dose-
dependent. Some studies al so reported that anti-oxidant
may also have pro-oxidant properties depending on the
dose. A study by Hussain and Chandrasekhara® showed
that there was a dose-dependent response with 0.2, 0.5

and 1% curcumin supplemented lithogenic diet, i.e. 0.5%
curcumin was more effective than adiet with 0.2 or 1%
curcumin in reducing gall-stone formation.

The effect of curcumin on HDL cholesterol
regarding the pattern of escal ating dose demonstrated that
low curcumin dose has the highest increase up to 11.3%,
which was followed by the moderate and high dose with
7.7% increase of each; however, there was no significant
difference compared to the placebo group. There was
similar pattern to total cholesterol and HDL cholesterol
level, i.e. thelow dose demonstrated the best result.

In addition, regarding the effect of curcumin on
triglycerides, there was an increase of 10.3% in
moderate dose, followed by the low dose with an
increase of 18% and the worst result was in the high-
dose curcumin, i.e. an increase of 20.4% compared to
the placebo effect which showed an increase of 14.9%;
however, there was no significant difference with
placeboin all dose groups.

Ramirez-Bosca et al.'® reported the effect of
curcuma on lipid level (a study of before- and after-
design, not a randomized clinical tria) in 30 healthy
subjects, (16 male and 14 female) aged 24-70 years.
The study demonstrated the effect of hydroalcoholic
extract of curcuma longa on apo B/apo A ratio.
Patients were given 2 tablets of hydroal coholic extract
of curcuma longa daily, which were equal to 10 mg per
tablet (20 mg/day) for 30 days. There were significant
decrease on Apo B/Apo A ratio, decrease Apo B,
increase ApoA, reduced LDL cholesterol and increased
HDL cholesterol.

Babu et al.,* reported hypolipidemic effect of
curcumin in streptozotosi n-induced diabetic ratsand fed
with 0.5% curcumin for 8 weeks. The cholesterol level
decreased significantly in ratsfed with curcumin diet. In
order to understand the mechanism of lowering
cholesterol in curcumin diet, a measurement was taken
ontheactivity of hepatic cholesterol-7a-hydroxylaseand
HMG coA reductase. It was apparent that the hepatic
cholesterol-7a-hydroxylaselevel wassignificantly higher
in diabetic rats fed with curcumin, which demonstrated
higher cholesterol catabolism rate.

CONCLUSION

This study shows that there is a tendency of
low-dose curcumin reduces total cholesterol and LDL
cholesterol level. Thereisalso atendency that the higher
the curcumin dose, the lower itslowering effect on LDL
cholesterol level, such as the moderate-dose curcumin.
In high-dose curcumin, there isatendency of increased
total cholesterol and LDL cholesterol level.
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This study demonstrates a tendency of low-dose

curcumin to increase the HDL cholesterol level.
Moderate and high-dose have a tendency to cause less
increase of HDL cholesterol.

REFERENCES

1

210

Miquel J, Bernd A, Sempere JM, et al. The curcuma
antioxidants: pharmacological effects and prospectsfor future
clinical use. A review. Arch Gerontol Geriatrics. 2002;34:37-46.
Dalimartha S. Atlas tumbuhan obat Indonesia. Jilid 2. Edisi 2.
Jakarta: Trubus Agriwidya; 2001.

Tortosa MCR, Mesa MD, Aguilera MC, et al. Oral
administration of aturmeric extract inhibits LDL oxidation and
has hypocholesterolemic effects in rabbits with experimental
atherosclerosis. Atherosclerosis 1999;147:371-8.

Babu PS, Srinivasan K. Hypolipidemic action of curcumin, the
active principle of turmeric (Curcumalonga) in streptozotocin
induced diabetic rats. Mol Cell Biochem. 1997;166(1-2):169-
75.

Arafa HMM. Curcumin attenuate diet-induced hypercholes-
terolemiain rats. Med Sci Monit 2005;11(7):BR228-34.
Antman EM, Anbe DT, Armstrong PW, et al. ACC/AHA
guidelines for the management of patients with ST-elevation
myocardial infarction a report of the American College of

10.

11.

12.

13.

Cardiology/American Heart Association Task Force on
Practice Guidelines (Committee to revise the 1999 guidelines
for the management of patients with acute myocardial
infarction). Circulation 2004;110:588-636.

Braunwald E, Antman EM, Beasley JW, et al. ACC/AHA
guideline update for the management of patients with unstable
angina and non-ST-segment elevation myocardial infarction—
2002: Summary article. Circulation. 2002;106:1893-900.
Braunwald E. Unstable angina: a classification. Circulation.
1989;80:410-4.

Campeau L. Grading of angina pectoris (letter). Circulation.
1976;54:522-3.

Alpert JS, Thugesen K, Antman E, et a. Myocardial infarction
redefined-a consensus document of the joint European
Society of Cardiology/American College of Cardiology
committee for the redefinition of myocardial infarction. JAm
Coll Cardiol. 2000;36:959-69.

Konsensus Pengelolaan Diabetes Melitus Tipe 2 di Indonesia
2002.

Cheng AL, Hsu CH, Lin JK, et a. Phase | clinical trial of
curcumin, a chemopreventive agent in patients with high risk
or premalignant lesion. Anticancer Res. 2001:21(4B):2895-900.
Ramirez-BoscaA, Soler A, Carrion MA, et d. An hydroal coholic
extract of curcuma longa lowers the apo B/apo A ratio.
Implications for atherogenesis prevention. Mechanisms of
ageing and development. 2000;119:41-7.



