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ABSTRACT

do not raise HDL cholesterol.

Too much fat in the blood can mix with harmful free radicals and cause heart disease. This study tested three natural remedies, turmeric (Curcuma longa),
fenugreek leaves, and lemon juice to see if they lower blood fats. The study took place at Jinnah Hospital, Lahore from January to May 2025. Ninety patients
with high blood fats (ages 19-70) joined. People with diabetes, high blood pressure, kidney or liver problems, or alcohol use were not included. Everyone
gave consent and had their blood tested at the start. Patients were split into three groups: Turmeric group: 500 mg turmeric in milk, three times a day.
Fenugreek group: 100 g fenugreek leaves with salad at each meal. Lemon group: 40 ml lemon juice mixed with mineral water, three times a day. All patients
were told to avoid fatty foods and junk food, and to walk briskly for one hour daily. After two months, blood tests were repeated. Results: Turmeric lowered
cholesterol, triglycerides, and LDL by about 16-20 mg/dl. Fenugreek lowered them by about 14-17 mg/dl. Lemon lowered them by about 10-15 mg/dl.
None of these remedies increased “good” HDL cholesterol. Conclusion: Turmeric, fenugreek, and lemon can mildly lower bad fats in the blood, but they
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Introduction

Atherosclerosis and LDL Heart problems like atherosclerosis
happen when “bad cholesterol” (LDL) is taken up by immune
cells called monocytes and macrophages [1]. In the liver, LDL
is normally cleared by special receptors, but macrophages use a
different system. Before macrophages can absorb LDL, it must be
changed (oxidized) [2]. In patients with high cholesterol, oxidized
LDL contains a lot of lysophosphatidylcholine, which damages
blood vessels and reduces their ability to relax [3-7]. Conventional
medicines such as statins, fibrates, niacin, and bile acid binding
resins (BABRs) are used to lower blood fats [8]. However, they
often cause side effects from unpleasant taste (BABRs) to serious
problems like muscle damage (rhabdomyolysis) with statins and
fibrates [9-11]. Because of these issues, many doctors are turning
to herbal remedies. Medicinal plants like Turmeric (Curcuma
longa), Fenugreek, and Lemon are now being studied as mild to
moderate cholesterol-lowering agents [12].

e Turmeric (Haldi): Contains curcuminoids, turmerone, and
other compounds. Curcumin reduces oxidation of LDL, helps

the liver clear cholesterol, increases cholesterol receptors, and
boosts bile acid excretion. It also raises ABC transporters in
macrophages, which push excess cholesterol back into the
blood for the liver to process [13].

¢ Fenugreek: Rich in proteins, amino acids, flavonoids,
saponins, vitamins, minerals, and fibers. Its steroidal saponins
block cholesterol absorption and production. Fenugreek
seed powder also reduces oxidative stress and improves
antioxidant levels [14].

¢ Lemon: Contains flavonoids and flavanones that act as
antioxidants. These compounds help stop lipid peroxidation,
protecting blood vessels [15].

Antioxidant benefits Phenolic compounds in turmeric and
flavonoids in lemon fight free radicals, scavenge harmful
molecules, and bind metals [16]. Eating foods rich in these
compounds is linked to lower risks of heart disease, stroke, cancer,
and atherosclerosis [17-20]. Turmeric, fenugreek, and lemon
are natural options that can lower cholesterol and protect blood
vessels through antioxidant effects, though they work more mildly
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compared to conventional drugs [21-25].

Patients & Methods

e Place and time: The study was done at Jinnah Hospital,
Lahore, from January to May 2025, with approval from the
hospital’s ethics committee.

e Sample size: Ninety patients with high blood fats (ages 19-
70) were included.

e  Consent: Written consent was taken from all participants,
and a special form was used to record their details.

e Exclusion criteria: Patients with high blood pressure, thyroid
problems, diabetes, alcohol addiction, stomach ulcers, kidney,
liver, or heart issues were not included.

*  Grouping: Patients were divided into three groups of 30
each. Their starting blood tests (lipid profile, blood pressure,
pulse) were recorded.

e Lipid profile: Blood fats (cholesterol, HDL, triglycerides)
were measured after fasting for 12 hours. LDL cholesterol
was calculated using Friedewald’s formula.

Treatment plans:

*  Group I: 500 mg turmeric (Curcuma longa) in milk, three
times daily for two months.

*  Group II: 100 g fenugreek leaves with salad at each meal,
three times daily for two months.

e Group III: 40 ml lemon juice mixed with 40 ml mineral
water, three times daily for two months.

All patients were told to avoid fatty/junk foods and walk briskly
for one hour daily. Follow-ups were done every 15 days. After

two months, blood tests were repeated.

Statistical analysis: Results from day 0 and day 60 were compared
using SPSS software. A paired t-test was applied. Changes with
p-value <0.01 were considered significant, while p-value >0.05
was considered not significant.

Results

When the data was analyzed using SPSS software, the following

changes were observed:

*  Turmeric (Curcuma longa): In 29 patients, triglycerides
dropped by 20.01 mg/dl, total cholesterol by 16.10 mg/dl, and
LDL cholesterol by 17.59 mg/dl. HDL cholesterol increased
slightly by 3.70 mg/dl.

e Fenugreek leaves: In 28 patients, triglycerides decreased
by 17.33 mg/dl, total cholesterol by 14.70 mg/dl, and LDL
cholesterol by 17.06 mg/dl. HDL cholesterol rose by 3.55
mg/dl.

* Lemon juice: 29 patients in this group, reduced total
cholesterol by 15.45 mg/dl, triglycerides by 10.13 mg/dl, and
LDL cholesterol by 11.97 mg/dl. HDL cholesterol increased
by 3.55 mg/dl.

All changes were checked for statistical significance, and the
details are shown in the study’s table.

Three tables are changed

Table 1: Showing Parameters Values Before and After Treatment with Their Statistical Significance in Group-1(N = 29)

(Curcuma Longa or Haldi)

TC at day-0 TC at day-60 Difference in mg/dl

271.87+1.04 255.77+2.77 16.10 P-value= <0.001

TG at day-0 TG at day-60

216.09+2.43 196.08+2.45 20.01 P-value= <0.001
LDL-C at day-0 LDL-C at day-60

179.65+2.87 162.06+2.51 17.59 P-value= <0.001
HDL-C at day-0 HDL-C at day-60

37.95+1.45 41.65+1.91 3.70 P-value= <0.001

Table 2: Showing Parameters Values Before and After Treatment with Their Statistical Significance in Group-2 (N = 28)

(Fenugreek or Methi)

TC at day-0 TC at day-60 Difference

280.56+1.06 255.77+2.77 14.70 P-value= <0.001

TG at day-0 TG at day-60

224.87+1.55 207.54+1.98 17.33 P-value= <0.001
LDL-C at day-0 LDL-C at day-60

213.13+2.78 196.07+1.56 17.06 P-value= <0.001
HDL-C at day-0 HDL-C at day-60

35.19+2.32 38.08£1.67 2.89 P-value= <0.001
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Table 3: Showing Parameters Values Before and After Treatment with Their Statistical Significance in Group-3 (N = 29)

(Lemon Water)

TC at day-0 TC at day-60 Difference

258.21+2.12 242.76+1.89 15.45 P-value=>0.05

TG at day-0 TG at day-60

246.56+2.11 236.4342.43 10.13 P-value=>0.05
LDL-C at day-0 LDL-c at day-60

179.08+2.87 167.11£1.77 11.97 P-value=>0.05
LDL-C at day-0 LDL-c at day-60

179.08+2.87 167.11£1.77 11.97 P-value=>0.05
HDL-C at day-0 HDL-C at day-60 3.55 P-value=>0.05

36.22+1.77 39.77£1.55

Key: All values are written in mean and + stands for standard error of mean. T-C= serum total cholesterol, TG= serum triglycerides,
LDL-C= low density lipoprotein cholesterol, HDL-C= high density lipoprotein cholesterol. All parameters pre and post-treatment
are measured in mg/d. n = sample size. P-value <0.01 stands for significant change, P-value >0.05 stands for non-significant change.

Discussion

Atherosclerosis develops when blood lipid (fat) levels are too high
[26]. Keeping cholesterol and triglycerides within normal ranges
is the best way to prevent these problems. In this study, lemon,
turmeric (Curcuma longa), and fenugreek all showed significant
reductions in total cholesterol (TC), triglycerides (TG), and LDL
cholesterol. However, none of them had a strong effect on raising
HDL (“good”) cholesterol. Other studies support these findings.
Grewe DD et al proved 11.11 mg/dl reduction in TC and 18.09
mg/dl reduction in LDL-C when they used Curcuma Longa for 6
weeks. Luluv GT et al explained that pectin in these herbs helps
remove cholesterol by increasing bile acid excretion. Flavonoids
in fenugreek block cholesterol production, while turmeric prevents
LDL oxidation and improves cholesterol clearance by the liver.
Turmeric also boosts bile acid formation and increases transporters
that push cholesterol out of macrophages, reducing plaque buildup
[27-29].Warah PL et al stated that fenugreek extracts are rich
in antioxidants, which protect against oxidative stress. Lemon
contains citric acid and flavonoids that act as antioxidants,
lowering oxidative damage in the body [30-33]. These antioxidant
properties are important because oxidative stress contributes to
heart disease. Gotom CH et al proved same reduction as we
in Fenugreek group of patients [34]. They proved 16.12 mg/dl
reduction in TG and 19.03 mg/dl reduction in LDL cholesterol
in 30 patients with hyperlipidemia in 12 weeks. Researchers
like Fotosa MK et al have noted that obesity, high-fat diets,
diabetes, and family history are major causes of high cholesterol
worldwide, making it a leading cause of death. Lifestyle changes
such as weight control, exercise, eating more fruits and vegetables,
and avoiding fatty foods are essential [35,36]. In chronic cases,
medications are often required, but they can cause side effects.
This is why many people are turning to herbal remedies, which
are safer and better tolerated. Figarrm MT et al proved significant
reduction in TC, TG, LDL-C in 54 hyperlipidemic patients but
they observed no rise in HDL-cholesterol when citrus limon was
used for 2 months [37]. Many studies observed nonsignificant
reduction in lipid parameters as study by Motovas et al proved
3.31 mg/dl, 5.06 mg/dl, and 3.91 mg/dl reduction in TC, TG,
and LDL cholesterol in 12 hyperlipidemic young male patients
when they used citrus limon for 1 month. Reasons for much
difference in result may be related with short duration and small
sample size in their study [38]. Overall, turmeric, fenugreek, and
lemon are promising natural options for lowering cholesterol and
triglycerides. They work mainly through antioxidant effects and
by reducing LDL oxidation, but they do not significantly raise
HDL cholesterol because that requires specific proteins to build
HDL particles [39,40]. These herbs help lower “bad” cholesterol

and triglycerides through antioxidant and bile acid mechanisms,
but they don’t raise “good” cholesterol. They are useful for mild
cases and prevention, but not strong enough alone for chronic or
severe hyperlipidemia [41].

Conclusion: It was concluded from this study that all of these
three herbs reduce bad cholesterol (TC, TG, LDL-C) significantly
but do not raise HDL-cholesterol significantly when used for
remarkable period of time.
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