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ABSTRACT

Background: Dyslipidemia, an established risk factor for coronary heart
diseases (CHD), is the most common complication in patients with
type 2 diabetes mellitus (T2DM), many hypoglycemic drugs were used
in the management of diabetes, because of their cost and many side
effects, an alternative herbal therapeutic agent are required, from
these plants fenugreek (Trigonella foenumgraecum L) and Nigella
sativa (NS), that found to have hypolipidemic effects in the
management of type 2 diabetes mellitus and its serious complications.
This study investigates the effect of fenugreek and Nigella sativa
seeds mixture for controlling hyperglycemia, dyslipidemia and
antioxidant effect in type 2 diabetic patients.

Method: A Total of 80 patients (45 males and 35 females) with type 2
DM were recruited in this study, they were divided into two groups:
study group (n=40) given 2 g of NS seeds powder and 20 g of
fenugreek seeds powder a day for 8 weeks and Control group (n=40),
which received the usual treatment protocol, diet, exercise and oral
hypoglycemic drugs. The blood sample was collected from each
participant before and after study. Investigations include fasting blood
glucose, lipid profile test and MDA.

Result: After 2 months of treatment with fenugreek-Nigella sativa in
the study group, there was a significant difference in the total
cholesterol (195.03+8.7 vs. 247.4+9.5), low-density lipoprotein
(97.8+7.96 vs. 157.36+ 6.8), Triglyceride (192+6.9 vs. 261.8+5.5) as

INTRODUCTION

Diabetes Mellitus is a metabolic disease associated with
chronic hyperglycemia, it is still one of the common causes
of mortality, and fastest-growing disease worldwide [1,2].
The diabetes mellitus affected 346 million people in the
world, according to the World health organization (WHO)
report 2011, and its complications caused 3.4 million
patients to be died in 2004. This estimated number is
expected to be doubled in 2030 [3,4]. The DM. may be due
to insulin deficiency that called type 1 diabetes, or due to
deficiency of insulin secretion combined with resistance to
insulin action, which is called type 2 diabetes, both types can
cause serious complications over time such as nephropathy,
neuropathy, retinopathy, dyslipidemia and cardiovascular
diseases. Type 2 diabetes is more frequent, which represents
90-95 % of cases.

In the Dyslipidemia, type 2 diabetes is common, which
characterized by hypercholesterolemia,
hypertriglyceridemia, increased level of low density
lipoprotein cholesterol (LDLc) and decrease levels of high
density lipoprotein cholesterol (HDLc) In spite that the oral
hypoglycemic drugs and insulin can control the
complications appears early in diabetes, the late serious
complications appear in many patients. Many side effects
may usually accompined the uses of these hypoglycemic
drugs such as lactic acidosis, abdominal discomfort, severe
hypoglycemia and peripheral edema. Therefore the studies
should be continued for more effective and lesser side effects
new antidiabetic drugs. Herbs and plants are new
therapeutic agents that found to have hypolipidemic effects
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compared with baseline values. Although the study group showed a
significant elevation in HDL, as compared with the control group (p <
0.05) (40.85+6.16 vs. 37.15+3.18), this elevation was not significant as
compared to the baseline value (40.85+6.16 vs. 39.93+5.44). MDA in
the study group showed significant reduction as compared with its
baseline value (1.64+0.8 vs. 2.3+0.5) but this change was
nonsignificant as compared with the control group, between groups
(1.64+0.8 vs. 1.52+0.30). Fasting blood glucose were not significantly
different between the study and control groups.
Conclusion: The combination of fenugreek and Nigella Sativa herbs
have the most powerful lipid lowering effect in diabetic patients by
controlling blood glucose and its effect on dyslipideamia without side
effects and also have greater antioxidant activity by reducing the MDA
level in diabetic patients, so can be used as an alternative for
management of type 2 diabetes.
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in the treatment of type 2 diabetes and its complications
From these plants fenugreek (Trigonella foenumgraecum L)
and Nigella sativa (NS), several studies revealed that each
one of these plants is effective in decease plasma glucose and
serum lipids in diabetes, and if they used in combination
they may be more effective in improving the metabolic
index [5]. The active components of Nigella sativa seeds
having the great pharmacological properties, including,
antidiabetic, antioxidant, anti-inflammatory, analgesic,
antipyretic, antihypertensive, antiasthmatic, antimicrobial,
antineoplastic [6]. The holistic medicinal property of Nigella
sativa seed is due to its major bioactive component
thymoquinone. Oxidative stress is lead to oxidative damage
of cell which can measure by antioxidant status.
Consequently, the natural antioxidants role and use in
preventing oxidative stress occur in diabetes have great
importance [7]. One of reactive electrophile species is
Malondialdehyde (MDA), which is an aldehyde that form a
covalent protein and cause toxic stress in cells. This
aldehyde production represents a biomarker to evaluate the
oxidative stress level in an organism [8].

The results of the effect of the fenugreek and Nigella sativa
seeds mixture on hyperglycemia and dyslipidemia on type 2
diabetes were evaluated. The effect of the mixture was
studied at MDA level.

MATERIALS AND METHODS

Study design
The study was conducted on 80 patients (45 males and 35
females) with type 2 DM. Patients in this study were
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recruited from the outpatient clinic in Basra city-southern
Iraqg, in the period between September 2019 and November
2019. All the patients were informed about the possible
effect of the research, and the written informed consent was
taken to each patient. The current study was approved by
the ethics committee in the college of pharmacy.

Inclusion criteria
The patient included aged 40-60 years old and diagnosed
with DM according to the American diabetes association

[9].

Exclusion criteria

Patients were excluded if they have a secondary cause of
dyslipidemia, ischemic heart disease, liver disease, renal
impairment and patients with any diabetic complication.
Pregnant and lactating women were also excluded.

Study groups

This is a prospective study, which was conducted to study
the hypolipidemic effects of fenugreek and Nigella sativa
seeds combination. Only 80 patients fulfilling the
requirements of the study, were divided into two groups
(study group and control group) through simple random
sampling.

Study group (n=40) patients were given 2 g of NS seeds
powder and 20 g of fenugreek seeds powder a day for 8
weeks. Control group patients (n=40) were given the usual
treatment protocol, which is diet, exercise and oral
hypoglycemic drugs.

There was no significant difference in the average ages and
sex ratio between the two groups. The history was taken to

all patients in the two groups, and they subject to physical
examination and laboratory investigations at the baseline
before starting the treatment and after two months.
Investigations include fasting blood glucose and lipid profile
test. Height, weight, and body mass index were recorded to
all patients before and after two months of the study.

Collect test samples

Blood samples were collected after overnight fasting from
both study and control groups, into plain tubes and leave to
clot. After that centrifuged at 3000 RPM for 10 min and
separated the serum. The serum then frozen at -20°C, then
used for determination of TC, TG, and HDLc. LDLc was
calculated using the Friedwald formula.

STATISTICAL ANALYSIS OF THE RESULTS

The results of experimental tests were analyzed using the
statistical system (spss) version 19. The values of the mean
standard deviation (SD) and the values of the T test were
calculated and compared with the typical values in the
global tables. The statistical values have been illustrated
using Microsoft Excel (2007) and it has been found that the
observed P values are equal to <0.05.

THE RESULTS OBTAINED

A total of 80 patients with type 2 DM were enrolled in this
study, they were divided into two groups, groupl represents
the control group and group 2 was a study group. The
demographic data for the study population have been
shown in Table 1. The mean age was 52.6 + 4.3 and 50.2 +
4.1 years for the control group and study group respectively.

Table 1: demographic data of the study participants.

Control group Study group P-value
Age(years) 52.6+4.3 50.2+4.1 0.075
Male:female ratio 2119 2416 0.682
Body mass index(kg/m?) 33.13+5.40 32.09+54 0.396
Fasting blood 121.73+1.93 121.0+£5.7 0.449

glucose (mg/dl)

Data expressed as mean+SD; Age, male: female ratio, BMI and fasting blood glucose were not significantly different
between the study and control groups. Table 2 represents the change in lipid profile and MDA between the two groups.

Table 2: Comparison of blood lipid profile and MDA level in both study groups; before and after treatment.

parameter Control group Study group P-value
N=40 N=40
Baseline After treatment  Baseline After treatment
TC 210.28+6.73 200.45+5.71* 247.4+£9.5 195.03+8.7* 0.001
(mg/dl)
LDL 144.95+ 4.8 140.37£6.4 157.36+ 6.8 97.8+£7.96* 0.000
(mg/dl)
TG 239.75+11.29 231.18+10.8 261.8+£5.5 192+6.9* 0.004
(mg/dl)
HDL 37.18+9.14 37.15+3.18 39.93+5.44 40.85+6.16 0.001
(mg/dl)
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MDA 1.47+0.30 1.52+0.30

(nmol/ml)

2.3x05

1.64+0.8* 0.4

P value< 0.05 considered as significant values, *significant (p< 0.05) as compared to its baseline values. The Value is

expressed as mean * standard deviation.

Effect on Total Cholesterol (TC)

The study group administered combination of fenugreek
and Nigella Sativa seeds powder for two months, the results
demonstrate a significant reduction in the serum total
cholesterol level as compared with its baseline value
(195.03+8.7) after treatment vs. (247.4+9.5) to baseline.
Also, it was significantly lower than the total cholesterol
level of the control group, (195.03+8.7 vs. 200.45+5.71) after
2 months. The control group had a significant difference as
compared with its baseline level (210.28+6.73 vs.
200.45+5.71) as in table 2.

Effect on Low-density lipoprotein cholesterol (LDL)

The low-density lipoprotein reduced significantly (p<0.05)
in the study group after using the combination of fenugreek
and Nigella Sativa seeds powder for 2 months as compared
with its baseline value (97.8+7.96 vs. 157.36+ 6.8) and
compared to the control group also show a significant
difference (97.8+7.96 vs. 140.37+6.4) as can be seen in
figurel. However, the control group had no significant
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difference as compared with its baseline serum level
(140.3746.4 vs. 144.95+ 4.8).

Effect on Triglyceride

The level of triglyceride in the study group dropped
significantly after 2 months of treatment compared with
baseline level (192+6.9 vs. 261.8+5.5) and compared with
the observe group TG level, through groups (192+6.9 contra
231.18+10.8). However the control group TG level had no
significant difference after 60 days as compared with its
baseline value (231.18+10.8 vs. 239.75+11.29).

Effect on HDL cholesterol

Serum HDL elevated significantly in the study group, after
using treatment combination for 2 months as compared
with the control group (p < 0.05) (40.85+6.16 vs.
37.15+3.18) but this elevation was not significant as
compared to the baseline value (40.85+6.16 vs. 39.93+5.44).
The control group had no significant difference as
compared with its baseline level.
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Figure 1: Bar diagram showing the effect of fenugreek-Nigella Sativa seeds combination on lipid profiles.

Effect on MDA

Plasma level of MDA in the study group showed significant
reduction after 2 months of treatment as compared with its
baseline value (1.64+0.8 vs. 2.3+0.5) but this change was
nonsignificant as compared with the control group, between
groups (1.64+0.8 vs. 1.52+0.30).

The debate of results

Diabetes mellitus has associated with a high prevalence,
morbidity and mortality worldwide. Dyslipidemia affecting
almost 50% of patients with T2DM. An increase in the
concentration of TC and LDL, and a decrease in HDL are
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associated with a raised risk of CHD. This study was
conducted to evaluate the effects of herbal compounds
contain fenugreek and Nigella sativa seeds combination for
controlling hyperglycemia, dyslipidemia and antioxidant
effect in type 2 diabetic patients, as an alternative to the
pharmacological drugs that used in the management of type
2 DM which may cause many side effects and they used with
limitations. Usually, The level of TC, LDL, and TG are
elevated in DM as a result of the decrease in insulin
secretion and impairment of metabolic process as lipolysis
and lipogenesis [10,11]. A lot of studies confirmed the effect
of medicinal herbals (Nigella Sativa and fenugreek) that can
be increased insulin level and activate with increase the
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number of pancreatic p-cell, these studies found a
significant reduction in blood glucose level and biochemical
enzymes by oral administration of these plants ( Sheik,
2019) [12-14].

Fenugreek can increase the glycolysis processes in muscle by
progressing the activity of their enzymes, so it has little
effect on gluconeogenesis by deactivation of enzymes. It also
exerts the hypoglycemic effect via stimulating the synthesis
of insulin from pancreatic cells and increases tissue
sensitivity. On the other hand, Heshmati et al; 2015,
Mohamed et al; 2015, Hamdan et al; 2019 confirmed the
effect of Nigella sativa seeds on controlling hyperglycemia
when it is combined with oral hypoglycemic drugs by
improvement the activity of p-cells and insulin resistance
[15-16].

In the current study, the reduction in the fasting blood
glucose and weight was not statistically significant, this
result was in agreement with (Shafiee-nick et al; 2012) who
revealed that the administration of this herbal compound
can only inhibit progression and deterioration of
hyperglycemia.

In our study, the study group receiving the combination of
(Fenugreek seeds and Nigella sativa) for two months shows
a significant improvement in dyslipidemae. A significant
reduction in TC, LDL, and triglyceride as compared with
their baseline lipid profile value and as compared with the
control group. Although HDL level was elevated in group
using fenugreek and Nigella sativa, but unfortunately, this
change was not significant as compared with its baseline,
but there was a significant difference when compared with
control group. The lowering effect by using herbal
combination may be attributed to their stimulation to
carbohydrate metabolism, including glucose uptake by the
cell, enhance gluconeogenesis, and increase the absorption
rate from the gastrointestinal tract and increase insulin
secretion//22 of 4. This finding was similar to that
conducted by (Mohamed et al. 2015, and Geberemeskel et
al, 2019). This result was also in agreement with the results
of previous studies, that demonstrated significant reduction
in TC, LDL and triglyceride by using Nagella sativa [17]. In
contrast, these results were different from that reported by
Kassaian et al and Gaddam et al who found no significant
effect of fenugreek seeds on lipid profile between study and
control groups [18,19], And Qidwai et al 2009 who
conducted nonsignificant impact on serum lipid after using
Nigella sativa [20-23].

In diabetic treatment, one of the potential strategies is
antioxidants, since antioxidant activities have been related
to health recommended. Substances like fenugreek and
Nigella are rich in antioxidants that can protect the body
systems. Fenugreek seed contain high quantity of phenolic
and flavonoid constituents that associated with antioxidant
properties [24,25]. In addition to that, Nigella sativa
contains Thymogquinone which is a scavenger to the free
radicals that give it the antioxidant effect [26-28]. MDA is
elevated in the diabetic patient as a good marker for lipid
peroxidation but it is significantly decreased in the study
group after taking the herbals mixture with anti-oxidants
effect as compared with its baseline value. This finding was
in agreement with (Hamadi et al; 2012 and Salih et al; 2014),
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who found that fenugreek reduced MDA. And in line with
(Desai et al; 2015 and Akash et al; 2011) that conducted
Nigella Sativa inhibit lipid peroxidation that reduced MDA
[29-31].

CONCLUSION

The combination of fenugreek and Nigella Sativa herbs have
the most powerful lipid lowering effect in diabetic patients
by controlling blood glucose and its effect on dyslipideamia
without side effects, and greater antioxidant activity by
reducing the MDA level in diabetic patients. Mora studies
are required for these plants with different doses and for
more indications.

CONFLICT OF INTEREST
There is no conflict of interest to be declared and the study
was funded by the researcher themselves.

REFERENCES

1. 1.Mohamed WS, Mostafa AM, Mohamed KM, Serwah
AH. Effects of fenugreek, Nigella, and termis seeds in
nonalcoholic fatty liver in obese diabetic albino rats.
Arab Journal of Gastroenterology. 2015;16(1):1-9.

2. Najdi RA, Hagras MM, Kamel FO, Magadmi RM. A
randomized controlled clinical trial evaluating the
effect of Trigonella foenum-graecum (fenugreek)
versus glibenclamide in patients with diabetes. African
health sciences. 2019;19(1):1594-601.

3. Amizadeh S, Rashtchizadeh N, Khabbazi A,
Ghorbanihaghjo A, Ebrahimi AA, Vatankhah AM, et
al. Effect of Nigella sativa oil extracts on inflammatory
and oxidative stress markers in Behcet's disease: A
randomized, double-blind, placebo-controlled clinical
trial.  Avicenna  journal of  phytomedicine.
2020;10(2):181-9.

4.  Ghorbani A. Best herbs for managing diabetes: a
review of clinical studies. Brazilian Journal of
Pharmaceutical Sciences. 2013;49(3):413-22.

5. Sharma MS, Choudhary PR. Effect of fenugreek seeds
powder (Trigonella foenum-graecum L) on
experimental induced hyperlipidemia in rabbits.
Journal of dietary supplements. 2017;14(1):1-8.

6. Desai S, Saheb SH, Das KK, Haseena S. Effect of
Nigella sativa seed powder on MDA and SOD levels in
sterptozotocine induced diabetis albino rats. Journal
of  Pharmaceutical  Sciences and  Research.
2015;7(4):206.

7. 7.Saheb SH, Desai S, Das KK, Haseena S. Antioxidant
effect of Nigella sativa seed powder and
thymoquinone in normal and sterptozotocine induced
diabetic albino rats. Int J Intg Med Sci. 2016;3:242-7.

8. Genuth S, Alberti K, Bennett P, Buse J, DeFronzo R,
Kahn R, et al. Follow-up report on the diagnosis of
diabetes mellitus. Diabetes care. 2003;26(11):3160-8.

9. Arner P. Human fat cell lipolysis: biochemistry,
regulation and clinical role. Best practice & research
Clinical endocrinology & metabolism. 2005;19(4):471-
82.

10. 10.Bhowmik B, Siddiquee T, Mujumder A, Afsana F,
Ahmed T, Mdala IA, et al. Serum lipid profile and its

Vol 11, Issue 6, 2020



Falah Hassan Shari et al / Hypolipidemic and Antioxidant Effects of Fenugreek- Nigella Sativa Combination on
Diabetic Patients in Iraq

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

915

association with diabetes and prediabetes in a rural
Bangladeshi population. International journal of
environmental  research and  public  health.
2018;15(9):1944.

Mooradian AD. Dyslipidemia in type 2 diabetes
mellitus. Nature Reviews Endocrinology.
2009;5(3):150-9.

12.Kumar K, Kumar S, Datta A, Bandyopadhyay A.
Effect of fenugreek seeds on glycemia and
dyslipidemia in patients with type 2 diabetes mellitus.
International Journal of Medical Science and Public
Health. 2015;4(7).

Puri D, Prabhu KM, Murthy PS. Mechanism of action
of a hypoglycemic principle isolated from fenugreek
seeds. Indian J Physiol Pharmacol. 2002;46(4):457-62.
Asaduzzaman M, Nahar L, Rahman M, Hasan M,
Khatun A. Hypoglycemic and Hypolipidemic
Potential of Nigella sativa L. Seed Extract in
Streptozotocin (STZ)-Induced Diabetic Rats J Plant
Biochem Physiology. 2015;3:158.

Heshmati J, Namazi N. Effects of black seed (Nigella
sativa) on metabolic parameters in diabetes mellitus:
A systematic review. Complementary therapies in
medicine. 2015;23(2):275-82.

Hamdan A, Haji Idrus R, Mokhtar MH. Effects of
Nigella Sativa on Type-2 Diabetes Mellitus: A

Systematic  Review. International Journal of
Environmental Research and Public Health.
2019;16(24):4911.

Kaatabi H, Bamosa AO, Lebda FM, Al Elq AH, Al-
Sultan Al. Favorable impact of Nigella sativa seeds on
lipid profile in type 2 diabetic patients. Journal of
family & community medicine. 2012;19(3):155.
Kassaian N, Azadbakht L, Forghani B, Amini M.
Effect of fenugreek seeds on blood glucose and lipid
profiles in type 2 diabetic patients. International
Journal for Vitamin and Nutrition Research.
2009;79(1):34-9.

Gaddam A, Galla C, Thummisetti S, Marikanty RK,
Palanisamy UD, Rao PV. Role of Fenugreek in the
prevention of type 2 diabetes mellitus in prediabetes.

Journal of Diabetes & Metabolic Disorders.
2015;14(1):74.
Qidwai W, Hamza HB, Qureshi R, Gilani A.

Effectiveness, safety, and tolerability of powdered
Nigella sativa (kalonji) seed in capsules on serum lipid
levels, blood sugar, blood pressure, and body weight in
adults: results of a randomized, double-blind
controlled trial. The Journal of alternative and
complementary medicine. 2009;15(6):639-44.

Kaur C, Kapoor HC. Anti-oxidant activity and total
phenolic content of some Asian vegetables.
International Journal of Food Science & Technology.
2002;37(2):153-61.

Badary OA, Taha RA, Gamal EI-Din AM, Abdel-
Wahab MH. Thymoquinone is a potent superoxide
anion scavenger. Drug and chemical toxicology.
2003;26(2):87-98.

Salih NA. Effect of fenugreek (Trigonella foenum-
graecum) on experimentally induced diabetes mellitus

Systematic Review Pharmacy

24.

25.

26.

27.

28.

29.

30.

3L

in male rabbits. Al-Qadisiyah Journal of Veterinary
Medicine Sciences. 2014;13(2):33-8.

Hamadi SA. Effect of trigonelline and ethanol extract
of Iragi Fenugreek seeds on oxidative stress in alloxan
diabetic rabbits. Journal of the Association of Arab
Universities for Basic and Applied Sciences.
2012;12(1):23-6.

Akash M, Rehman K, Rasool F, Sethi A, Abrar M,
Irshad A, et al. Alternate therapy of type 2 diabetes
mellitus (T2DM) with Nigella (Ranunculaceae). ] Med
Plants Res. 2011;5(31):6885-9.

Moustafa HAM, ElI Wakeel LM. Effect of Nigella
Sativa oil versus metformin on glycemic control and
biochemical parameters of newly diagnosed type 2
diabetes mellitus patients. 2019;65(2):286-94.

Badar A, Kaatabi H, Bamosa A, Al-Elg A, Abou-
Hozaifa B, Lebda F, et al. Effect of Nigella sativa
supplementation over a one-year period on lipid
levels, blood pressure and heart rate in type-2 diabetic
patients receiving oral hypoglycemic  agents:
nonrandomized clinical trial. Annals of Saudi
medicine. 2017;37(1):56-63.

MR, Mohammadizadeh M. Therapeutic potentials of
Nigella sativa preparations and its constituents in the
management of diabetes and its complications in
experimental animals and patients with diabetes
mellitus: A systematic review. Complementary
therapies in medicine. 2020;50:102391.
Daryabeygi-Khotbehsara R, Golzarand M, Ghaffari
MP, Djafarian K. Nigella sativa improves glucose
homeostasis and serum lipids in type 2 diabetes: A
systematic review and meta-analysis. Complementary
therapies in medicine. 2017;35:6-13.

Abdelrazek HMA, Kilany OE, Muhammad MAA, Tag
HM, Abdelazim AM. Black Seed Thymoquinone
Improved Insulin Secretion, Hepatic Glycogen
Storage, and Oxidative Stress in Streptozotocin-
Induced Diabetic Male Wistar Rats. Oxidative
medicine and cellular longevity. 2018;2018.

Ghorbani A, Zarvandi M, Rakhshandeh H. A
Randomized Controlled Trial of a Herbal Compound
for Improving Metabolic Parameters in Diabetic
Patients with Uncontrolled Dyslipidemia.Endocr
Metab Immune Disord Drug Targets.
2019;19(7):1075-1082

Vol 11, Issue 6, 2020



