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Abstract. : Changes in lifestyle including dietary changes and reduced physical activity due
to mechanization are contributing to the development of heart diseases. The use of drugs like
statin for long term has led to serious side effects and reduced HDL-C synthesis. In view of
these facts we planned the present study to evaluate the hypolipidemic potential of Emblica
officinalis (amla) powder and nutrition counselling in hyperlipidemic subjects. 60 volunteer
male hyperlipidemic subjects having total cholesterol > 200mg/dl, aging 39-49 years were
selected from PAU Hospital and information regarding their background, lifestyle and
medical family history was collected. Subjects were divided into 2 groups experimental E and
control C. Experimental group was supplemented with 5g E. officinalis powder and nutrition
counselling and C was given nutrition counselling only for 90 days. A significant reduction in
cereal, fats and oil and sugar and jaggery intake and an increase in intake of pulses, fruits,
other vegetables, roots and tubers and milk was observed. Serum total cholesterol, LDL-C,
triglycerides and VLDL-C in group E were significantly reduced after the study when
compared with group C. An impressive 8.19 percent increase in HDL- C in the subjects of
group E was observed. Therefore, supplementation of E officinalis (amla) powder and
nutrition counselling can be an effective strategic dietary intervention for controlling serum
lipid profile in hyperlipidemic subjects.

Keywords: Hyperlipidemia, Amla, Emblica officinalis, Nutrition counselling,
supplementation.

1. Introduction

The condition of unusually elevated levels of lipids i.e. the fatty substance in the blood is known
as hyperlipidemia. It is one of the risk factors of coronary heart diseases. To avert atherosclerosis
induced disorders, hypolipidemic medications are widely used as prophylactic agents. But these
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hypolipidemic drugs are not free from adverse effects. [1] Worldwide interest in herbal and natural
agents is mounting because of the protection they offer from many ailments as well as side effects
of modern medicines. [2] In ancient times numerous herbs, spices and herbal products were used
for treating various illnesses in India. With rich antiquity and know-how of using plant derived
antioxidants and spices, health care expenditure can be downsized in countries like India where
there is dearth of resources alongwith malnutrition [3]

Mortality due to cardiovascular diseases almost doubled in India between 1990 and 2016 from 1.3
million to 2.8 million deaths. [4] Statin, a drug used for treatment of hyperlipidemia works on the
principle of inhibiting cholesterol synthesis and consequently inhibits HDL synthesis too in the
body. Severe tendinopathy and musculoskeletal ailments have been reported in hyperlipidemic
patients over the period of time. High-density lipoproteins (HDLs) have a preventive role in
atherosclerosis as they uptake lipids from the vascular walls, impede LDL oxidation, impede the
inflammation mechanism that triggering atherosclerosis. It is antithrombotic too and thus delays
atherogenesis. [5] Since ancient times Emblica officinalis (EO) has sanctified place in Ayurveda
(Indian traditional health care system). It has antidiabetic, hypolipidemic, antiseptic,
antioxidant, antiulcerogenic, hepatoprotective, gastroprotective, and chemopreventive
attributes. [6] Elevated HDL levels were reported in the rats consuming amla extract for 3 months
alongwith significant reduction in cholesterol levels in liver, heart and kidney tissues. [7]
Therefore, the present study was planned to evaluate the hypolipidemic potential of Emblica
officinalis (amla) powder and nutrition counselling in hyperlipidemic subjects. We chose
Chakaiya cultivar for our study due to its high ascorbic acid content (678mg/100g). [8]

2. Method

Sixty male volunteer freshly diagnosed hyperlipidemic subjects having serum cholesterol more
than 200mg/dl were selected from OPD of Punjab Agricultural University Hospital, Ludhiana. The
purpose of the study was explained to them and written consent of the subjects was also sought.
The experiment design was approved by our institutional ethical committee. The subjects were
divided into two groups of 30 each: Group E: Supplemented with Emblica officinalis powder and
nutrition counselling Group C: Control (provided with nutrition counselling only). Data of the
subjects was collected i.e. information about their age, qualification, occupation, lifestyle and
medical history by a . The E. officinalis powder sachets were given daily to the subjects for 90
days and all the subjects (supplemented + control) were given nutrition counselling about
management of hyperlipidemia with diet and exercise, twice a month i.e. 6 times in the study
period through individual contacts. Relevant educational material in form of pamphlets and
booklets was also distributed among them for better understanding and retention. At the beginning
and end of the treatment period serum lipid profile, dietary intake and anthropometric indices of
the subjects were assessed. Dietary intake of the subjects was calculated by using Indian food
composition tables given by ICMR



Plant material/supplement preparation- Emblica officinalis (Chakaiya cultivar) fresh 135 kg were
procured from Research station Balowal, PAU. To process E. officinalis into powder the fruits
were washed thoroughly with running water, wiped with a clean cloth and dried in cabinet drier at
61° C for 24 hours. After 24 hours of drying, fruits were destoned and again placed in cabinet for
72 hours and dried completely and kept in a dessicator till cooled. After that dried E.officinalis
fruits were grounded finely into powder and stored in airtight containers away from sunlight. The
powder so obtained was sealed packed in 5 g zip sachets to avoid any chance of exposure to
atmospheric conditions and moisture reabsorption; which contained 50mg vitamin C. [9] All data
is expressed as mean £ SE. Student’s ‘t’ test was used to evaluate the statistical significance. [10]

3. Results

The selected 60 volunteer hyperlipidemic males were in the age group of 39- 49 yrs the fourth
decade of life is considered as the prime period of developing risk of coronary heart disease.
Major job responsibility of the subjects was deskwork revealing a sedentary lifestyle pattern. 77
percent group E and 70 percent in group C were not in habit of doing exercise. 40 percent in
group E and 20 percent in group C consumed alcohol 1-2 times in a week. Most of the subjects
had family history of metabolic disorders like obesity and diabetes 33.33 and 26.67 % in group E
and 40 and 26.67 % in group C. The data depicted that majority of the subjects i.e. 80 percent in
group E and 90 percent in group C were used to watching television followed by reading
newspapers/ magazines (20 and 23%) whereas 17 percent subjects in both the groups were used to
sit idle for relaxation in group E and C respectively. Meditation and worshipping were used as
relaxation technique in 23 percent of the subjects in group E and 30 percent in group C
respectively.

Table 1 Background information of the subjects

Variables Experimental  Control Group Total
Group (n=30) (n=30) (N=60)
Age (mean £ S.E) 46.53 +£0.48 47.2+0.29 46.86 +0.38
Education
Graduate 18 (60) 25(83) 43 (72)
Post Graduate 12 (40) 5 (17 17 (28)
Monthly Income (Mean + S.E.) 20,400+1386 24,200 + 1526 22,300 + 1456
Job responsibility
Deskwork 25(83) 26 (87) 51(85)
Touring 3(10) 4 (13) 7(12)
Lab work 2(7) - 2(3)
Commute to work place
Bike 8 (26) 8 (26) 16 (27)
Scooter 14 (48) 18 (60) 32 (53)

Cycle 1(3) 2(7) 3(5




Bus 7 (23) 2(7) 9 (15)
Exercise
Walking 4 (13) 5(17) 9 (15)
Brisk walking 3 (10) 4(13) 7(12)
None 23 (77) 21 (70) 44 (73)
Relaxation
Worshipping 7(23) 9 (30) 16 27)
Viewing Television 24 (80)$ 27 (90)$ 51 (85)
Reading 6 (20) 7 (23) 13 (21)
idle sitting 5(17) 5(17) 10 (17)
Alcohol consumption
Yes 17 (57) 14 (47) 31(52)
No 13 (43) 16 (53) 29 (48)
Family history
Diabetes 8 (27)% 8 (27)$ 16 (27)
Hypertension 5017) 6 (20) 11 (18)
Hyperlipidemia 6208 7238 13 (21)
Obesity 10 (33)$ 12 (40)$ 22 (37)
Heart attack 1(3) 2(7) 3(5)
None 12 (40) 9 (30) 21 (35

The mean daily intake of nutrients by the subjects is presented in Table 2. The data revealed that
the initial mean daily energy intake of the subjects in Eand C group was 2288.11 and 2427.62
Kcal which reduced to 2048.52 and 2240.58 respectively after the nutrition counselling.

Table 2 Mean daily macronutrient intake of the subjects before and after the study (Mean + SE)

Group Variables Before study After study % tvalue Reference
(n=30) change standards
E Energy (Kcal)  2288.11+28.3 2048.52+27.44 10.47  6.65*%*  1800-2400
kcal
2
C 2427.62 £23.5 2240.58+ 13.7 7.70 3.31%*
E Protein (g) 57.76 £1.20 65.56 £ 1.04 13.50  3.32%* 50-60 g
C 66.41 £0.77 67.22+0.53 1.22 1.61NS
E Carbohydrates  339.87+5.77 312.40 £5.65 8.09 4.53*%*  300-340g
C (2) 377.26+ 7.86 346.97+ 10.23 7.98 2.37*
E Total fat (g) 69.86+1.75 55.53+0.66 20.51  4.75%* 40- 60g
C 72.68 £4.2 70.19+£0.76 3.41 1.09N8
E Fibre (g) 8.02+1.10 15.3240.94 91.5 3.26%* 40g
C 8.46% 0.55 13.56+0.16 60.28 2.09%




** Significant at 1% level of significance ™S Non significant
* Significant at 5% level of significance # Ghafoornissa and Krishnaswamy (2000) [11]

Mean daily protein intake before and after study was 57.76 and 65.56g in the subjects of group E
and 66.41and 67.22g in the subjects of group C respectively. The increase was reported as the
subjects had increased their consumption of milk & milk products and pulses. The initial and final
mean intake of carbohydrates was 339.87, 377.26 g and 312.40 and 366.97g in group E and C
respectively. The initial mean daily fat intake was 69.86 and 72.68g which reduced to 55.532 and
70.19 g in group E and C respectively. The average daily consumption of fiber by the subjects
before study was 8.02 and 8.46g in group E and C respectively which increased significantly to
15.32 and 13.56 after the study. The increase in fiber intake could be due to the counselling about
beneficial affects of fiber, decrease fat absorption, bind bile acids and lower cholesterol levels and
thus help in management of hyperlipidemia. The subjects were told about the fiber rich foods
which are easily available, easy to cook and give more satiety value like whole wheat flour, whole
pulses, whole cereals, fruits with peel etc.

Anthropometric assessment- Anthropometric measurements of the subjects are presented in
Table 4. The mean height of the subjects in E and C groups was 1.65, 1.68cm respectively. Thus
the subjects of the present study were little shorter. Mean weight of the subjects was 71.43 and
74.08 kg before the study in group E and C consequent to supplementation and nutrition
counselling there was significant (p<0.01) reduction of 3.65 % in the weight of the subjects in
group E. The decrease could be due to reduction in total energy intake. Decrease in weight of
control group was also observed. The mean weight of the subjects after the study was 69.71 and
73.59 kg in group E and C respectively. But the average weight of the subjects was higher in all
the groups as compared to standards (60kg). The BMI values among the subjects decreased from
26.17 and 26.20 kg/m? to 25.53 and 26.0 kg/m? after the study period in groups E and C
respectively. Due to decrease in weight a statistically significant decrease was reported in BMI in
group A (p<0.05) whereas a non significant decrease was observed in group C. The mean BMI
values were higher than standard values of 18-24.99kg/m2 in all the three groups.

Table 3. Anthropometric profile of the subjects before and after the study (Mean + SE)

Group Variables Before study After study % t value Reference
(n=30) change standards Q
E Ht (cm) 1.65+0.01 1.71m

C 1.68 +0.06

E Wt (Kg) 71.43 £0.95 69.71 +£ 0.98 3.65 2.33% 60#

C 74.08 £0.18 73.59+0.18 0.66 1.53N8

E BMI 26.17+0.12 25.53£0.11 2.45 2.96%* 18.5-24.9¢
C (Kg/m?) 26.20+£0.16 26.0+0.16 0.76 1.23N8




0.05N8
0.02N8

26.98 £ 0.04 0.29
27.03 £0.04 0.18

E Body fat%  27.06+ 0.04 25%

C 27.08+ 0.04

** Significant at 1% level of significance, " Significant at 5% level of significance
NS Non significant Q @WHO(1995) #ICMR(2010), mICMR(1999)) [12][13][14]

The mean skinfold thickness at biceps, triceps, subscapular and suprailliac were calculated and
added to calculate body fat percent. The mean body fat in group E and C was 27.06 and 27.08
percent respectively before the study. These values exceeded the normal fat range (16-20 %) in all
the groups, representing excess fat deposition in all the groups owing to overweight or obesity.
The mean body fat after the study in group E and C was 26.98 and 27.03 percent respectively.

Lipid profile is evaluated for its role in cardiovascular disease. In the present study lipid profile of
both the groups is depicted in Table 5. The mean cholesterol of the subject of group E was 265.83
and 233.1mg/dl before and after the supplementation where as in the subject of group C values
were 259.43 and 254.07 mg/dl. There was as 12.31 percent reduction in serum cholesterol of
subject of amla + NC supplemented group i.e. group E.

Table 4 Lipid profile of the subjects before and after the study (Mean+ SE)

Group Variables Before study After study % t value Reference
(n=30) change standards#
A Total 265.83+4.92  233.145.17 1231  3.65%* <200

C cholesterol 50 43. 580 254075568 190 130

(mg/dl)
A HDL 43.5620.62 47.13+0.63 8.19  2.75%* 40-70
C cholesterol 4 ¢, 75 41.07+0.73 04 022N

(mg/dl)
A LDL 165174520  145.86+4.44  11.69  3.48%* 80-160
C cholesterol 170 13,704 1693747.68 045 042

(mg/dl)
A Triglycerides  232.57+8.91  194.96£9.56  16.17  2.96** <150
C (mg/dl) 24923£7.76  240.46+820  3.51 1.33Ns
A VLDL 46.51+1.7 38.99£1.90 1617 2.96** <40
C cholesterol 4o ¢511 55 48004164 353 133N

(mg/dl)

** Significant at 1% level of significance
NS Non significant

* Significant at 5% level of significance
# Ghafoorunissa and Krishnaswamy 2000 [11]

HDL-C also known as good cholesterol as it decreases risk of CHD by reverse cholesterol
transport i.e. it carries excess cholesterol from peripheral cells back to the liver for removal the
body. The mean HDL cholesterol in the present study was 43.56 and 47.13 mg/dl in the subject of



group E before and after amla and NC supplementation. The mean values were 40.8 and 41.07
mg/dl in group C before and after nutrition counseling. There was 8.19% increase in the HDL- C
of the subjects of group A. LDL-cholesterol value before the study was 165.17 and 170.13 mg/dl
in group E and C respectively which reduced to 145.86 and 169.37 mg/dl respectively after the
study. There was 11.69 percent reduction in LDL-C of the subjects of group E. Mean values of
triglycerides before and after the study were 232.57 and 194.96 mg/dl in the subjects of group E
supplemented with amla powder and nutrition counselling and 249.23 and 240.46 mg/dl in the
subjects of group C provided with nutrition counselling only. A significant decrease of 16.17
percent was observed in the subjects of group A. The VLDL-C levels in all the subjects were
higher than normal value (<30mg/dl). The mean VLDL-C levels were 46.51 and 49.85 mg/dl
before the study in the subjects of group E and C respectively which was reduced to 38.99 and
48.09 mg/dl respectively after the study. In the subjects of group C treated as control and
supplemented with NC only there was 1.9 % reduction in their serum cholesterol.

4. Discussion
4.1 Background and lifestyle Information of the subjects

The selected 60 volunteer hyperlipidemic males were in the age group of 39- 49 years, the fourth
decade of life is considered as the prime period of developing risk of coronary heart disease. Age,
gender and heredity are found to be modifying aspects in hyperlipidemia progression. [15]
Age is also a significant predictor of cholesterol values and BMI, as levels of cholesterol and
glucose surges across the life span. [17] Indians are affected by CVD in their most productive
midlife years. [16] Highly educated men and women in countries where malnutrition is prevalent,
tend to have higher BMI than less educated people. [18] Meditation and worshipping were
relaxation techniques followed among our participants. Meditation, time tested ancient Indian
technique of relaxation can produce wonders. Recent studies have shown regular meditation
improved immunity level and also produced antibodies. It also brought biological changes in the
brain which makes person calm and stress free. [19] More than 50 percent of the subjects were in
habit of consuming alcohol. High alcohol consumption is associated with hypertension,
hyperlipidemia and reduced glucose tolerance and irregular heart-beat. Heredity or family history
of non-communicable diseases like diabetes, hypertension and hyperlipidemia increases the risk of
coronary heart disease. Genes regulate amount of cholesterol manufactured by the body. [21]
Family history of CHD, diabetes, hypertension and hyperlipidemia are related to CHD. [22] [23]

4.2 Nutrient intake

High intake of total fat, saturated fat and dietary cholesterol contributes to the elevated risk of
CVD. [24] An unhealthful lifestyle inclusive of high dietary fat, overweight, smoking, high
alcohol consumption and absence of exercise gives rise to aberrant cholesterol levels. [25]
A study on 400 men by National Institute of ageing, showed cutting calories decreases



atherosclerosis by 40 per cent, improves insulin sensitivity, reduces BMR and decreases free
radicals. [26]

4.3 Anthropometric measures

The average height suggested for Indian man is 171 cm. [14] According to Kaur and Bains (2004)
Punjabis in the age group of 40-60 years was reported to be 168.9 cm. [27] During the study, in
nutrition counselling sessions, all the subjects were advised to introduce 30 minutes of physical
activity in their daily routine, as well as limit amount of fat intake which led to reduction in weight.
Weight loss of approximately 5-10% of body weight can reduce the risk for heart attack. Decrease
in body weight was reported as result of counselling. [28] It was reported that obesity, increased
BMI, and waist-hip ratio were the contributing factors towards the increased risk of cardiovascular
disease. [25] Excess adiposity was most important predictor of diabetes and CVD. [29] It was
stated that men in the highest BMI quintile i.e. >27.6 kg/m* had a relative risk of 1.73 for CHD
compared with those who lied in the normal BMI range. [30] Excess adiposity is the most
important risk factor for CVD. [11] [20]

4.4 Intervention -Amla and Nutrition counselling

High blood cholesterol plays an important role in development of cardiovascular diseases. A
significant reduction in lipid profile of CHD patients provided with NC for 4 months was also
reported by Sangha and Baring (2003). [31] Physical inactivity is the one of the main risk factors
which increases individual risks to cardiovascular diseases and. WHO recommended 30 minutes
of exercise a day for basic level of fitness and similar findings were also observed. [32] It was
suggested that regular exercise promotes positive improvement in lipid profile and mental
relaxation.[33]

Reducing cholesterol by 1% reduces incidence of CHD by 2%. As currently available drug statin
has certain drawbacks hence, there is a need for safer and more effective hypolipidemic agents.
Therefore, in the present study we assessed the hypolipidemic potential of E officinalis which is a
herbal plant of India and is widely used in medicinal preparations. In the present study a reduction
of 12.13 % in total cholesterol was observed in hyperlipidemic subjects. This reduction by E.

officinalis powder can be a strategic intervention in reducing hyperlipidemia. Previously the effect
of amlamax (amla extract) on hyperlipidemic subjects was studied and a significant reduction in
total serum cholesterol (17%), LDL cholesterol (21%) and remarkable elevation in HDL
cholesterol by 14% was found. [6] Another reason for choosing E officinalis for the present study
was due to its capacity to reduce elevated cholesterol, triglyceride and LDL-C concentration which
is an essential trigger for body to revert to its normal homeostasis. The possible mechanism by
which E officinalis exerts its hypolipidemic action is by inhibition of Hepatic 3 hydroxy -3 methyl
glutaryl coenzyme A (HMGCoA) reductase enzyme thereby interfering with the synthesis of
cholesterol. Our findings coincide with earlier studies which reported that an extract of E
officinalis reduced the serum cholesterol and increased HDL-Cholesterol in dyslipidemic patients.



[6] E officinalis is reported to upregulate the enzymes responsible for transfer of cholesterol from
low density lipoprotein to high density lipoprotein (Antony 2008).[6]

5. Conclusion

Amla powder supplementation and nutrition counselling had a significant effect in the
improvement of lipid profile of the subjects as indicated from the decrease in total cholesterol,
LDL-C, VLDL-C, TC: HDL-C and LDL: HDL-C and increase in HDL-C. Thus, supplementation
of S5g E officinalis (amla) powder and nutrition counselling can be an effective strategic dietary
intervention for controlling serum lipid profile in hyperlipidemic male subjects. With increasing
toll of NCDs, associated health care cost and disability adjusted life years, we certainly need to
find indigenous solutions which can successfully manage hyperlipidemia, arrest progression of
coronary heart diseases and reduce the risk of drug side effects too. Customized nutrition
counselling is also very important to create awareness regarding hyperlipidemia, its long-term
effects, as well as its management. Ample of physical activity should also be encouraged to keep
hyperlipidemia in check.
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