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Abstract: Turmeric (Curcuma longa L.) and garlic (41fium sativim Lin.) are known as traditional drugs that can
cure several diseases such as dyslipidemia and diabetes. Many studies on individual usages of garlic and
turmeric have been done previously. Present preclinical study showed that combination of both substances
gave a better result compared to their individual usage. This research was aimed to evaluate the efficacy and
safety of turmeric and garlic extracts combination as antihyperglycemic and antihyperlipidemic agents for type-2
diabetes-dyslipidemnia. Three doses were evaluated: 1.2, 1.6 and 2.4 g, daily. It was found that the garlic-curcuma
combination could reduce plasma glucose level and HbA1C as well as improve the lipid profile. Among those
3 dosages, the dose of 2.4 g decreased fasting glucose level, 2 h postprandial glucose level, HbA1C, total
cholesterol, low density lipoprotein, triglyceride and body mass index more than the two other dosages. Thus
dose level also increased high density lipoprotein higher than the other two dosages. There was no significant
adverse event observed during the study. The treatment also showed no side effect on kidney and liver
functions as well as the blood composition of all subjects.
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INTRODUCTION

There 13 a growing prevalence of type-2 diabetes
mellitus. Approximately 197 million people worldwide have
impaired glucose tolerance. Diabetes is rapidly emerging
as a global health problem which could reach pandemic
levels by 2030. The number of worldwide diabetes cases
15 projected to increase from 171 million n 2000 to
366 million in 2030. The noticeable increase will be
observed in developing countries (Hossain et al., 2007).
The prevalence of type-2 diabetes mellitus varies widely
among various race and ethnic groups. In Indonesia,
the prevalence of type-2 diabetes mellitus was 14.7% in
urban area and 7.2% in rural area. While type 2 diabetes
mellitus has been usually affected individuals older
than 40 years, it 1s being recognized that the incidence
and prevalence are increasing at an alarming rate in
younger person, particularly in children
(Hossain et al., 2007).

Insulin resistance and insulin deficiency could lead
to changes in plasma lipoprotein in patients with diabetes.
The most common pattern of dyslipidemia in diabetes

obese

characterized by high serum triglyceride levels, low serum
High Density Lipoprotein (HDL) cholesterol levels and
increased concentration of serum Low  Density
Lipoprotein (LDL) cholesterol. Dyslipidemia in diabetes
contributes to higher risk of atherosclerosis and
hypertension, and subsequently to
disease. Diabetes-related changes m plasma lipid
concentrations are amenable to intervention (Eckel, 2008,
Mooradian, 2009).

Herbal compounds have been proven to be beneficial
in the treatment of various diseases, such as diabetes,
cardiovascular disease, cancer, infection, etc. Among
others, twmeric (Curcuma Ionga 1.) and garlic
(Allium sativumm 1..) have been used as traditional
medicine for different diseases, mcluding diabetes and
hyperlipidemia. Both have shown multiple biological
activities which are afttributed to the reduction of risk
factors of cardiovascular disease, hypoglycemic action,
hypolipidemic action,  antimicrobial  effect  and
antioxidant effect (Thomson et al., 2007; Banerjee and
Maulik, 2002; Ashraf et af., 2005a; Itokawa et ai., 2008,
Kuroda et al., 2005).

cardiovascular
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Measurement of blood glucose, lipid profile and other
haematological parameters: Blood lipids (total
cholesterol, LDL, HDL and triglycerides), glucose level,
were assessed at each visit. Overnight fasting blood
sample was used for blood glucose and lipid profile
tests. Test results from the first visit were used for
screening to determine whether the subject met the
inclusion criteria. The second test results were used as
the baseline data. The liver function (AST, ALT), kidney
function (urea, creatinine) and haematology tests were
performed at the beginning, middle and end of the study
to determine the safety of the drug. All the clinical tests
were done in the Hasan Sadikin Hospital Laboratory.

Data analysis: The data were analyzed using a computer
software package (SPSS version 14.0). Analysis of
Variance (ANOVA) was used to compare the changes in
parameters of interest between 3 dosage groups during
the study. The significance level was set at 5%.

RESULTS AND DISCUSSION

Thirty two patients were met the inclusion criteria and
were willing to follow the study. They were randomized

Table 1: Baseline characteristic of group A, B and C

into group A (n=11), group B (n=10) and group C
(n=11). The average age of group A, B and C were not
statistically different. The average of fasting blood
glucose level, ZHPP glucose level and HbAlc of the three
groups were met the requirement of diabetes criteria.
Dyslipidemia in all three groups was concluded from the
average of total cholesterol, LDL, triglyceride and HDL
levels. All groups showed obesity based on body mass
index value. All patients were accompanied by other
diseases such as hypertension, peptic ulcer, theumatoid,
or osteoporosis. Baseline characteristics of each group
are shown m Table 1.

After treated with combination of garlic and turmeric
for 12 weeks, group A, B and C showed a decrease of
fasting glucose level by 18, 11 and 20%, respectively.
However, these decreases were not statistically
significant. There were insignificant decrease of 2HPP
glucose for group A and B, whereas group C showed a
significant decrease by 22.68% (p = 0.032). Table 2
recorded the weekly changes of fasting and 2HPP glucose
levels for each group. There was a decrease of HbAlc
after 12 weeks of treatment in group A, while group B
showed an increase but both were statistically not

Groups p-value
between
Baseline characteristics A(1.2¢g daily (n=11) B (1.6 g daity (n =100 C (24 g daily (n=11) oroups
Sex
Men 1 1 3 0.421
‘Women 10 9 8
Age (vears) 59,29 (6.820) 54.44 (4.360) 54.50 (8.400) 0.292
Fasting glucose (mg dL ) 177.64 (52.13) 177.20 (45.04) 175.00 (51.03) 0.992
2 h postprandial (mg dL 1) 235.80 (87.96) 249.44 (65.55) 266.27 (60.06) 0.629
Insulin (IU mL™) 8.36 (4.730) 8.20 (7.390) 7.90 (5.290) 0.931
HbALC (%) 10.06 (3.040) 9.60 (1.690) 11.48 (1.470) 0.213
Total cholesterol (mg dI.) 229.09 (33.77) 228.50 (4.67) 217.45 (38.20) 0.738
LDL (mg dL.) 148.91 (28.19) 148.20 (38.13) 137.82 (38.58) 0.716
HDL (mg dL™) 48.00 (10.74) 48.00 (7.500) 46.45 (9.070) 0.905
Trigly ceride (mg dL™) 161.00 (96.14) 161.70 (59.80) 165.73 (58.20) 0.987
BMI (kgm =) 25.53 (3.260) 27.59 (4.830) 29.17 (3.460) 0.344
+SD values are in the brackets
Table 2: Mean of fasting and 2HPP plasma glucose levels of group A, B and C
Fasting glucose (mg dL™") 2HPP glucose (mg dL™")
Weeks Group A p-value  Group B p-value Group C  p-value Group A p-value Group B p-value Group € p-value
Wo 177.6 177.2 175.1 2358 2494 266.3
(52.1) (45.0) (51.0) (87.9) (65.5) (60.1)
w2 156.2 0.359 158.4 0.311 162.8 0.598 2101 0.427 256 0.816 268.7 0.923
“7.6) 1.7 (39.5) (7L.1) (7.7 (@5.4)
w4 1514 0.289 165.2 0.504 164.5 0.651 207.7 0.408 247.3 0.940 239.5 0.294
(54.4) (363) (48.3) (67.6) (9.6 (57.3)
We 151.6 0.291 170 0.696 145.1 0.211 184.6 0.135 2283 0.454 2254 0.120
(62.5) 1.7 (59.5) (60.3) (55.6) (50.3)
W8 138.8 0.118 164 0.488 158.2 0.492 201.2 0.310 223.5 0.373 211.7 0.045%
(59.0) (“3.4) (611 (69.6) (57.3) (90.6)
W10 139.5 0.137 155.5 0.229 150.3 0.315 200.5 0.315 2322 0.530 222 0.102
(52.9) (36.1) (64.0) (75.5) (58.5) (61.0)
W12 146 0.234 157.1 0.278 1324 0.162 2121 0.516 2222 0.335 205.9 0.032%
(52.7) (34.4) (57.9) (78.9) (69.3) (39.3)

*#Jtatistically significant (p<<0.05), SD values are in the bracket. p-value: Significant difference of blood glicose level in each observation week compared to

week 0
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Table 3: Lipid profiles of intention to treat ITT) group A, Band C

Weeks Group A (n=11) p-value Group B (n=10) p-value Group C(n=11) p-value
Total cholesterol (mg dL.™1)

Wo 229.1(33.8) 228.5 (44.7) 217.5(38.2)

w2 237.7(42.1) 0.210 230.2(40.9) 0.868 2259 (244 0.429
w4 232.6(39.6) 0.873 236.0(40.3) 0.526 2267 (27.1) 0.126
W6 222.8(33.3) 0.208 244.9 (41.0) 0.212 2222 (38.9) 0.935
W8 224.2(43.3) 0.373 2394 (44.7) 0.488 224.3 (39.6) 0.663
W10 242.3(30.2) 0.949 228.6(23.3) 0.992 2314 (37.5) 0.279
W12 244.4(31.7) 0.711 230.1(22.69) 0.881 2273 (40.8) 0919
LDL (mg dL.7})

Wo 148.9(28.2) 148.2 (38.1) 137.8 (38.6)

w2 150.2 (42.4) 0.891 141.0 (48.6) 0.652 147.5 (22.8) 0.353
w4 146.2 (39.2) 0.615 158.1 (35.5) 0.307 147.7 (28.2) 0.106
W6 141.0(32.3) 0.172 156.1 (33.3) 0.456 147.2 (33.0) 0.623
W8 135.1 (36.9) 0.150 153.2(41.1) 0.760 149.9 (33.6) 0.333
W10 158.1 (24.5) 0.986 148.7 (23.5) 0.963 151.3 (33.5) 0.382
W12 159.0(31.0) 0.650 149.3 (30.0) 0.945 1481 (36.3) 0.969
HDL (mg d1.™)

Wo 48.0(10.7) 48.0(7.5) 46.5(9.1)

w2 51.6(9.8) 0.074 47.6(6.2) 0.735 454 (6.7) 0.667
w4 49.1(12.2) 0.778 46.3 (8.3) 0.519 473 (9.0 0.602
W6 49.8(15.8) 0.690 50.2(9.5) 0.202 45.7 (7.6) 0.821
W8 51.2(11.7) 0.432 48.1(9.2) 0.936 453 (8.6) 0.745
W10 51.0(10.1) 0.083 48.5(8.2) 0.859 49.0(5.2) 0.286
W12 54.3(12.9) 0.116 48.2(8.1) 0.962 488 (4.4 0.549
Triglyceride (mg dL.™)

Wo 161.0(96.1) 161.7 (59.8) 165.7 (58.2)

w2 197.9(195.1) 0.351 199.1 (122.0) 0.302 162.9 (70.4) 0.838
w4 186.1 (107.9) 0.510 157.6 (43.0) 0.634 160.0 (57.4) 0.691
W6 165.7 (83.4) 0.670 192.9 (67.8) 0.619 146.3 (40.1) 0.211
W8 189.0(94.2) 0.457 184.6 (72.9) 0.364 151.3 (63.5) 0.532
W10 203.8(122.1) 0.255 178.3 (73.6) 0.264 156.7 (52.2) 0.719
w12 168.4 (94.9) 0.1¢4 166.7 (80.4) 0.1¢4 151.0 (44.3) 0.529

+SD values are in the bracket, p-value: Significant difference of lipid levels in each observation week compared to week O

significant. A significant decrease of HbAlc was found in
group C with average decrease of 2.77% from baseline
(p =0.025).

Table 3 showed the change of lipid profile before and
after therapy for the Intent To Treat (ITT) patients, In the
ITT analysis and the lipid profile showed no significant
changes. Then we analysed the effect of this compound
on subjects that had baseline of total cholesterol
>200mg dL. 7, or LDL >150 mg d.7, or HDL <50mg dI.7,
or triglyceride >200 mg dL™' (Table 4). It was found that
at week-8, subgroup A showed significant decrease of
total cholesterol. The LDL levels decreased in the three
groups but the decreases were not significant. HDL level
in subgroup A and C mcreased significantly m week 10
and 12, respectively. Triglyceride levels showed a
tendency to decrease in subgroups A and C, but they
were not significant. The BMI in group A, B and C
decreased by 2.6, 2.7 and 4.3%, respectively and
statistically sigmficant (Table 5).

This study supported the result of earlier study
on garlic and turmeric as anti-diabetic and anti-
hyperlipidemic. Both garlic and turmeric alone showed
antidiabetic and antihyperlipidemic (Thomson et al., 2007,
Ashraf et al., 2005a; Kuroda et al., 2005; Tang et al., 2008).

459

The action mechamsm of turmeric as anti-diabetic
could be explained that reported beneficial effects of
curcumin on the liver of diabetic animals. An important
enzyme that converts glucose into glycogen was higher
in the diabetic mice treated with curcumin compared to the
control mice. This enzyme was thought to mnhibit the post-
meal rise of glucose level. The anti-inflammatory and anti-
oxidant properties of turmeric also have been proposed to
lessen insulin resistance and prevent type-2 diabetes in
mice medel by dempemng the mflammatory response
caused by obesity. Tt was also found that dietary
curcumin could increase the expression of adiponectin,
which in tiun will improve insulin sensitivity i insulin
resistance animal models (Weisherg et al, 2008).
Curcumin also suppressed hepatic glucose production

by activating AMP kinase and inhibiting glucose-6-
phosphatase and phosphoenolpyruvate carboxykinase
(Fujiwara et al., 2008).

Anti-diabetic  activity of garlic supported by
Eidi et al (2006) usmng ammal study. They found that
garlic extract could bring serum glucose toward normal
values. Garlic extract was found to be even more
effective than glibenclamide. This hypoglycemic effect
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Table4: Subgroup analysis of lipid profiles in group A, B and C with total cholesterol =200 mg dL.™!, or LDL =150 mg dL.™!, or HDL <50 mg dL™%, or

triglyceride =150 mg dL™!
Weeks Group A(n=7) p-value GroupB(n=7) p-value GroupC(n=7) p-value
Total cholesterol (mg dL.™1)
WO 248.0 (24.7) 246.1 (31.6) 234.1 (35.0)
w2 255.4 (36.0) 0.294 236.9 (44.7) 0.540 227.9 (25.0) 0.648
W4 231.1 (39.9) 0.245 242.3 (46.3) 0.752 233.9 (27.8) 0.965
W6 229.4 (39.4) 0.061 249.0 (44.8) 0.839 2313 (43.7) 0.832
W8 223.6 (43.9) 0.037% 249.9 (42.3) 0.821 234.7 (38.3) 0.936
w10 242.4 (28.5) 0.3%4 234.6 (23.0) 0.229 241.6 (36.1) 0.494
Wiz 244.4 3L.7) 0.711 229.6 (25.9) 0.115 236.7 (33.2) 0.833
Group A (n=6) p-value Group B(n=4) p-value Group C(n=23) p-value
LDL (mg dL)
WO 1692 (11.5) 184.5 (19.5) 180.7 (41.0)
w2 183.8 (22.0) 0.182 1523 (68.4) 0.481 168.0 (23.3) 0.664
W4 165.2 (28.9) 0.720 190.0 (27.9) 0.735 182.0 (22.1) 0.928
Ws 157.5 (20.5) 0.104 183.8 (32.0) 0.972 183.0 (20.7) 0.895
w8 147.0 (38.9) 0.150 175.5(54.9) 0.788 184.7 (36.5) 0.761
w10 163.0 (26.7) 0.425 160.0 (20.9) 0.194 182.7 (34.3) 0.900
Wiz 164.3 (30.2) 0.667 169.5 (16.0) 0.308 164.7 (46.5) 0.653
Group A(n=235) p-value GroupB(n=25) p-value Group C (n =6) p-value
HDL (mg d1.)
WO 404 (7.1) 42.8(4.7) 42.5 (4.8)
w2 46.2 (87) 0.170 4.2 (5.6) 0.706 42.9 (6T 0.882
W4 40.4 (7.4) 1.000 43.5(8.3) 0.908 43.6 (4.8) 0.457
W6 394 (87) 0.828 44.8(6.2) 0.743 42,9 (5.3) 0.530
W8 4.6 (7.5) 0.349 45.8(9.9) 0.281 42.6 (6.8) 0.363
w10 47.2 (3.9) 0.010% 46.3 (9.4) 0.565 47.3 (4.2) 0.073
Wiz 49.6 (11.4) 0.229 44.6 (4.9) 0.514 48.7 (4.8) 0.002*
Group A(n=13) p value Group B (n=2) p-value Group C(n=23) p-value
Triglyceride (mg dL.™)
WO 293.0 (82.1) 235.5 (26.2) 237.3 (32.3)
w2 401.3 (3184) 0.516 321.5(239.7) 0.670 209.0 (98.6) 0.553
W4 293.0 (95.1) 0.583 203.0(12.7) 0.181 197.3 (88.9) 0.454
W6 260.0 (84.4) 0.339 282.5(31.8) 0.054 158.3 (55.5) 0.127
W8 287.7 (89.8) 0.359 280.0 (58.0) 0.298 190.7 (64.8) 0.432
w10 305.7 (150.2) 0.656 269.5 (67.2) 0.450 166.3 (37.9) 0.107
Wiz 240.7 (70.0) 0.417 263.0 (127.3) 0.766 164.0 (30.5) 0.072

*Statistical significant (p<0.05). £5D values are in the bracket. p-value: Significant difference of lipid levels in each observation week compared to week 0

Table 5: Mean of BMI (Body Mass Index) of group A, Band C

Weeks Group A p-value Group B p-value Group C p-value
WO 25.53 (3.26) 27.50 (4.83) 29.17 (3.46)

w2 25.45 (3.10) 0.692 2747 (4.82) 0.363 28.03 (4.59) 0.115
W4 24.95 (3.26) 0.023% 27.22(4.71) 0.106 28.45 (3.18) 0.042%
Ws 25.12 (3.46) 0.084 26.96 (4.81) 0.002% 28.07 (3.28) 0.089
W8 25.08 (3.15) 0.027* 26.76 (4.81) 0.022% 28.07 (3.58) 0.054
W10 24.86 (3.21) 0.058 26.87 (4.62) 0.065 28.00 (3.58) 0.024%
wi2 24.86 (3.21) 0.058 26.77 (4.52) 0.048* 27.93 (3.56) 0.021*

*#Statistically significant (p<0.05). £8D values are in brackets. p value: Significant difference of BMI in each observation week compared to week 0

was attributed mainly to allicin compound of garlic
(Chang and Johnson, 1980). Though the
mechamisms of garlic as hypoglycemic agent 15 still
not clear several mechanisms have been suggested
(Jain and Vyas, 1975; Patumraj et al., 2000; Banerjee and
Maulik, 2002). Garlic may potentiate insulin effect on
plasma by increasing secretion of insulin from beta cells
pancreas or its release from bound insulin (Jain and
Vyas, 1975). Allicin, the principal bicactive compounds
in garlic extract, showed in vitro anti-oxidant and free
radical scavenging effects, which may contribute to its
beneficial effect in diabetes (Lau, 2001; Orekhov and
Grunwald, 1997, Thomson et al., 2007).

exact
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In this study, treatment of garlic and turmeric
combination for 12 weeks improved the blood glucose
profile. Fasting blood glucose levels m 3 groups were
decreased where the lowest was found in group C. The
2HPP plasma glucose level decreased in three groups, but
only significant for group C. The level of 2HPP glucose is
determined by the insulin capacity to increase the glucose
intake mto the tissues and also depends on tissue’s
sensitivity to insulin.

Twmeric and garlic could contribute to the
improvement of HbAlc level in diabetic patients. The
HbAlc test 1s used to evaluate the glucose control and
effect of the treatment within the last 8-12 weeks. The
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HbAlc test is a simple test because it does not require the
patient to fast and also 1s not influenced by acute change
of insulin or short term lifestyle changes, such as exercise
and diet (Saudek et @i, 2008). An increase of HbAlc level
may contribute to the mcrease of diabetic complication
incidence. Tt was also suggested that HbAlc level is a
marker of pathological process related to elevated
glucose levels that contribute to vascular disease risk
(Selvin et al, 2005). A 1% increase in HbAlc was
associated with 12% increased of heart failure
(Imbarren et af, 2001). An in vitre study has
demonstrated that curcumin may inhibit glycosylation of
hemoglobin in high glucose concentration (Tain et al.,
2006). The hypoglycemic and anti-oxidant effects of garlic
and turmeric were also associated with lower blood
glucose level and glycated hemoglobin (JTang et al., 2008).
Turmeric and garlic combination were potential as
anti-diabetic in lowering glucose and HbAlc levels and
therefore they can decrease the risk factor of heart failure.

Diabetes 13 directly or mdirectly associated with
alterations in lipid profile. Evidences suggested that
insulin resistance contributes in the development of
dyslipidemia. Insulin resistance imtiates the conditions of
high triglyceride level, low HDL level and high small
dense L.DL level (Mooradian, 2009).

Garlic has been proposed to have directanti-
atherogenic (preventive) and anti-atherosclerotic (causing
regression) effects at the artery wall (Orekhov and
Grunwald, 1997). The possible mechanisms of garlic as
lipid lowering agent are its inhibitory effect on hepatic
activities of lipogenic and cholesterogenic enzymes such
as malic enzyme, fatty acid synthase, glucose-6
phosphate  dehydrogenase and  3-hydroxy-3-methyl-
glutaryl-CoA (HMG CoA) reductase (Yeh and Liu, 2001).
Tt was also suggested that garlic lowers serum lipids by
delaying lipid absorption from gastrointestinal tract and
diminishing LDI cholesterol synthesis in the liver
(Afkhami-Ardekam et al., 2006). In an amimal study,
garlic supplement could significantly decrease total
cholesterol, triglyceride, LDL and VLDL serum levels
(Prasad et al., 2009).

Turmeric has also been shown to lower total
cholesterol, triglyceride and LDIL levels. The
possible mechamsms have been proposed regarding
anti-dyslipidemia effect of twmeric, ie., increasing
cholesterol catabolism by increasing hepatic cholesterol-
7a-hydroxylase activity (Babu and Sriuvasan, 1997),
inhibiting cholesterol synthesis by inhibiting HMG CoA
reductase (Jang et ol., 2008). Curcumin was also found to
mcrease LDL receptor (LXR), which plays a role in
elimination of LDL from blood (Peschel et af., 2007) and to
inhibit dietary cholesterol absorption (Arafa, 2005). In
summmary, we concluded that garlic and turmeric involved
in regulation of lipid profile.

461

Garlic and turmeric combination contributed to
improve lipid profile in diabetic-dyslipidemic patients.
Increasing dose of turmeric and garlic combination
increased HDL, level. The LDL level showed no change in
ITT group A, B and C. However, we observed a decrease
of LDL in subgroup A, B and C among subjects with
baseline LDL level =150 mg dI.7". The triglyceride level
was also relatively similar in ITT group A, B and C.
Among the three groups, group C showed the most
consistent improvement of TLDL, HDIL and triglyceride
levels. However, the improvement has not yet reached
normal level and some were not statistically significant.
The effect of turmeric and garlic combination was more
effective for more severe dyslipidemia patients but thus
finding required further investigations using more
samples. Based on this result in lipid profile of diabetic-
dyslipidemic patients, turmeric and garlic is a potent
combination to increase HDL level

Present results that turmeric and garlic improved
lipid profile supported by others (Orekhov and Grunwald,
1997, Lau, 2001; Hussain, 2002; Yeh and Liu, 2001;
Weisberg et al., 2008). Several studies contradicted this
result. Superko and Krauss (2000) showed that garlic
powder supplementation for 12 weeks had no significant
effect on plasma lipids and lipoprotein. Tt has been
reported that hypocholesterolemic effect occurs only after
long term dietary administration of garlic i.e., & months
(Lau et al., 1987). Ashraf ez al (2005a) have observed that
the onset of hypolipidemic effect was evident at 6th week
and become more progressive and greater with time.
Therefore, the modest improvement of serum lipids in our
study may be due to the short term of treatment. This was
supported by Duda et al. (2008) that reported the
increased HDIL  level after short-term  garlic
supplementation.

In this study, the body mass mdex significantly
decreased in all groups (p<0.05). This is in agreement with
animal study that showed that dietary curcumin was
associated with significantly less body weight and
less body fat when compared to the control group.
The curcumin-enriched diet significantly reduced the
weight of Diet-Induced Obesity (DIO) mice by 2 weeks
(Weisberg et al., 2008). Tt was also suggested that
hypolipidemic effect of curcumin could be also valuable
for the prevention of high-fat induced obesity
(Arafa, 2005). Curcumin is known to decrease ATP
biosynthesis resulted in an increase of AMP: ATP ratio
and then activation of 5-AMP kinase (AMPK). Activated
AMPK would inhibit the synthesis of fatty acid and
cholesterol which explains the anti-obesity effect of
curcumin (L.im et af., 2009).

Adverse events were recorded during therapy every
two weeks. Administration of extract combination up to
2.4 g daily did not cause any serious adverse events. The
administration of the three levels of dosages for three
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months decreased the level of AST and ALT, ureum and
creatinin, which were still within the normal limits (data
not shown). These results were in agreement with
previous study that administration of curcumin decreased
of AST, ALT and creatinin levels (Arafa, 2003,
Nwozo et al., 2009). In this study, the administration of
garlic and turmeric combination up to 2.4 g daily was
found to be safe and well tolerated. Owr teratogenicity
study in mice showed that the combination of turmeric
and garlic extract of 1000 mg kg™ b.wt. each, which is
equivalent to 11.20 g of each extract in human, was safe to
fetus of mice (Sukandar et al., 2008).

Combination of trmeric and garlic extracts showed a
better antidyslipidemia and antidiabetes effect compared
to its single usage. We suspected that the side effects
from garlic usage could be attenuated by turmeric. For
example, gastrointestinal disorder caused by garlic usage
was compensated by turmeric which has been proved to
improve gastrointestinal disorder in irritable bowel
syndrome (Bundy et al., 2004; Coon and Ernst, 2002).
According to Tiwari and Rao (2002), there is advantage of
polyherbal over monoherbal therapy. Polyherbal therapy
may have synergistic, potentiative, agonist/antagonist
pharmacological effect within themselves that produce
therapeutic  efficacy with minimum side effects
(Eyong et al., 2008). Turmeric also stabilizes the allicin in
garlic extract towards chemical degrade and furthermore
reduces the bad odor from garlic caused by its sulfuric
compound.

CONCLUSIONS

The results of this study showed that administration
of garlic and turmeric combination decreased the plasma
glucose levels and improved the lipid profiles of type-2
diabetic-dyslipidemic patients. It also sigmficantly
decreased the BMI. The safety data also showed that
3 months adininistration of the extract combination for all
dosage levels were safe and well tolerated.
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