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Background: The rising rates of diabetes mellitus indicate a need for enhanced education and training
in effectively preventing, screening, diagnosing and treating the condition. The objective of this study
was to determine the possible beneficial effects of Nigella sativa (NS) seeds powder in treatment of
diabetes mellitus. Methods: One hundred and forty adult male albino rats of local strain, aged 8 weeks,
and weighing 150-200 g were chosen as an animal model for this study. The animals were divided into
control and diabetic groups. Diabetes was induced by alloxan. After12 hour overnight fasting, morning
blood samples were collected for determination of lipid profile, aspartate aminotransferase (AST),
alanine amino transferase (ALT), creatinine and urea. Results: Lipid profile, AST, ALT and liver
structure showed significant improvement with NS powder treatment. No statistically significant
differences occur in creatinine or urea. Conclusion: NS seeds significantly decreased blood serum TC,
TG and LDL, and increased HDL. Supplementations of NS reduced the ALT and AST levels. Oral
administration of NS seeds did not produce any toxic effects on liver function evaluating hepatic
enzymes level as well as histological picture of liver tissue.
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INTRODUCTION

Complementary medicine has become popular
worldwide over the past 20 years. Besides, the therapy
based on chemotherapeutic agents in the present century
has progressed towards naturopathy.' Plants have been
the primary source of drugs, and many other currently
available drugs have been directly or indirectly derived
from plants. The anti-diabetic activity of herbs depends
upon variety of mechanisms. Clinical and animal studies
have shown that the extracts of the black seeds have
many therapeutic effects such as bronchodilation,
immunomodulation®, antibacterial’, hypotensive4, anti-
diabetic, hepatoprotective, gastroprotective,
antihistaminic, anti-oxidative and neuroprotective’.

The present study was designed to determine
the possible beneficial effects of Nigella sativa (NS)
powder in treatment of diabetes mellitus.

MATERIAL AND METHODS

One hundred and forty adult male albino rats of local

strain, aged 8 weeks and weighing 150-200 g, were

chosen as an animal model for this study. The animals

were divided into two main groups:

Group (1): Normal rats (n=40) were divided into two

equal subgroups: A=Control and B=Treated with NS

powder.

Group (2): Diabetic group rats (n=100) were divided

into 5 equal subgroups:

A. Control

B. Pre-treated with NS powder for 30 days before
induction of diabetes mellitus

C. Pre-treated with NS powder for 30 days before
induction of DM and insulin injection after
induction of DM

D. Treated with NS powder only

E. Treated with both NS powder and insulin

The procedure was continued for 60 days.

Alloxan was used to induce experimental
diabetes due to the selective destruction of the insulin-
producing pancreatic B-isletsby single injection of alloxa
n monohydrate (65 mg/Kg) into the tail vein.® 50%
dextrose-saline solution was administered
subcutaneously within 12-24 hours after alloxan
administration to minimize and prevent mortality.’

After12 hour overnight fasting, morning blood
samples were collected from retro-orbital venous plexus
before sacrificing. Blood was collected into a graduated
glass centrifuge tube, and serum was separated by
centrifugation at 5,000 rpm for 10 minutes. The
separated serum was aliquotted and stored frozen in
epindorffs’ tube at -20 °C until used for the
determination of lipid profile: Triglycerides (TG)®, total
cholesterol (TC), high density lipoprotein (HDL)’, and
low density lipoprotein  (LDL)',  aspartate
aminotransferase (AST) and alanine amino transferase
(ALT)", urea'’, and creatinine'’.

Data were analysed using SPSS-21. One way
ANOVA was used for calculation of the descriptive
statistics in studied groups, detection of any significant
difference between groups and between different
samples, performing multiple comparisons between
each group and another, and each sample and another by
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using the ‘Post Hoc LSD’ multiple comparison test; and
p<0.05 was considered significant.

RESULTS

The Mean£SD of cholesterol levels in all groups at the
end of experiment were 99.2+5.5, 93.46+5.01,
133.3+7.9, 114.743.5, 106.1£2.9, 121.5+4.6, and
111.244.09 mg/dl respectively. Comparing between
groups showed significant differences. The Mean+=SD
of HDL levels in all groups at the end of experiment
were 39.743.3, 45.3+2.4, 33.3£2.4, 34.7+1.8, 38.9+2.4,
30.7+2.7, and 37.6+3.0 mg/dl respectively. Comparison
between groups showed significant differences. The
Mean+SD of LDL levels in all groups at the end of
experiment were 46.8+2.9, 43.1+£2.6, 73.8+6.3,
542439, 47.9+£2.4, 51.8+4.1, and 50.943.8 mg/dl
respectively. Comparison between groups showed
significant differences. The Mean+SD of triglycerides
level in all groups at the end of experiment were
91.744.9, 84.2+3.3, 113.7+6.1, 103.5£3, 100.143,
114.25£3.1, and 106.2+2.8 mg/dl respectively. There
were significant differences between groups. (Figure-1).

The MeantSD of AST at the end of
experiment were 94.4+1.9, 84.4+19, 136.444.1,
104.4+1.9, 91.5+0.86, 114.4+1.9, and 122.9+2.4 U/ml.
There were no statistically significant differences
between groups 1-A and 1-B, but there were significant
differences between 1-A & 2-A, 1-B & 2-B, 2B & 2C,
2-B & 2-D, 2-C & 2-E, 2-C & 2-D, and 2-A & 2-E. The
Mean+SD of ALT at the end of experiment were
45.6+1.3, 40.3+1.9, 110.743.5, 48.5+1.1, 44.5+1.5,
82.06+4.1 and 62.06+5.3 U/ml. No statistically
significant differences were seen between groups 1-A
and 1-B, but there were significant differences between
1-A & 2-A, 1-B & 2-B, 2B & 2C, 2-B & 2-D, 2-C & 2-
E, 2-C & 2-D, and 2-A & 2-E. (Figure-2).

Hepatocytes were arranged in trabeculae
running radiantly from the central vein and were
separated by sinusoids containing Kupffer cells. They
were regular and contained large spheroidal nuclei with
distinctly marked nucleoli and peripheral chromatin
distributions. Some cells had two nuclei (Figure-3a).

Liver in diabetic control group revealed
glycogen depletion in the hepatocytes, pyknosis of the
nucleus and focal haemorrhages in some areas and areas
of fat infiltration. There were marked vaculations of
hepatocytes and congested blood vessels (Figure-3b).

In diabetic pre-treated with NS powder (for 30
day), the hepatocytes were arranged in trabeculae
running radiantly from the central vein and were
separated by sinusoids containing Kupffer cells. They
were regular and contained large spheroidal nuclei with
distinctly marked nucleoli and peripheral chromatin
distribution. There was mild inflammatory infiltrate in
portal tract (Figure-3c).

In diabetic treated with NS powder only after
diabetic induction, the liver showed focal areas with
minimal necrosis of the hepatocytes associated with
mononuclear infiltration in portal tract (Figure-3d).

The Mean£SD of creatinine at the end of
experiment were 0.6475+0.07, 0.6275+0.04, 2.05+0.27,
1.13£0.8, 1.04+0.18, 1.94+0.21, and 1.6+0.23 mg/dl
No statistically significant differences were seen
between groups 1-A and 1-B, but there were significant
differences between 1-A and 2-A, 1-B and 2-B, 2B and
2C, 2-B and 2-D, 2-C and 2-E, 2-C and 2-D, and 2-A
and 2-E. The Mean+SD of urea at the end of experiment
were 19.46+1.2, 17.3+0.9, 208.5£9.9, 52.8+5.05,
42.845.5, 91.4+6.4 and 80.1+4.1 mg/dl. No statistically
significant differences were seen between groups 1-A
and 1-B, but there were significant differences between
1-A & 2-A, 1-B & 2-B, 2B & 2C, 2-B & 2-D, 2-C & 2-
E, 2-C & 2-D, and 2-A & 2-E. (Figure-4).
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Figure-1: Effect of NS on lipid profile of adult
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Figure-3b: Sectlon in the liver of dlabetlc control
group. Marked vaculation of hepatocytes and

congested blood vessels. (H&E, x400)

Figure-3c: Section in liver tissu of diabetic roup
pre-treated with NS powder for 30 days.
(H&E x400)

Flgure 3d Sectlon 1nthe llver tissue of dlabetlc
group treated with NS. (H&E, x400)
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Figure-4: Creatinine and Urea levels (mg/dl) in all
groups (Mean+SD)

DISCUSSION

It had been revealed that triglycerides (TG)
accumulation increased considerably in diabetes
mellitus. Hypercholesterolemia had been reported to
occur in diabetics.'* One of the interesting findings of

our study was that NS seeds powder significantly
decreased blood serum TC, TG and LDL, but increased
HDL contents compared with control group. This is in
agreement with Rahman et al'> where they found that
NS produces significant decrease in serum TC, TG,
LDL levels and significantly increase in HDL level.
Akhtar et al'® also observed reduction in serum TG and
TC contents, while serum HDL increases. Farzanch et
al'” and Ibrahim et al'® showed that supplementation
with NS powder decreases TC, LDL, TG and increases
HDL. Our findings were in line with the study of Shah
et al'’ who indicated that NS seed decreases LDL and
TG. On the other hand, Memon et a/*° concluded that
NS seed only increases HDL and other lipid profile
remains unchanged.

The possible anti-hyperlipidemic effects of NS
can be attributed to its antioxidant components. NS can
elevate total antioxidant capacity and antioxidant
enzymes, decrease lipid peroxidation, and reduce free
radicals directly and indirectly.”*  Antioxidant
components can prevent lipid peroxidation and improve
enzyme function which participates in lipid
metabolism.** Unsaturated fatty acids such as linoleic
and oleic acids, and polyphenol components in NS
might participate in improving lipid profile parameters.
Glycemic improvement can modulate lipid dysfunction
particularly in patients with diabetes.> Other possible
mechanisms may be due to reduction in insulin
resistance and increasing in insulin sensitivity as NS,
particularly its antioxidant components, can improve the
intracellular pathways of insulin receptors and increase
their sensitivity to insulin. Also, there is an association
between losing weight and improvement in glucose
status and lipid profile.

Zaoui et al’® hypothesized that cholesterol
lowering mechanism of NS seed oil is dependent on
peroxisome proliferator-activated receptor (PPARa)
activation. The mode of action of cholesterol reduction
associated with consumption of fixed and essential oils
of NS seed is multidimensional. The fixed oil of NS
seed is rich in polyunsaturated fatty acids which mainly
accounts for cholesterol lowering potential.”’

The hypo-triglyceridemic effect of Nigella
sativa is possibly due to its cholerectic activity as
reported by Khan et al”®. The cholerectic function of
Nigella sativa is either by reducing the synthesis of
cholesterol by hepatocytes or by decreasing its fractional
reabsorption from the small intestine.”

DM produces degenerative changes in liver,
probably due to increased lipid peroxidation.” It has
been suggested that lipid peroxidation of biological
membranes is often associated with the development of
liver damage. It also has been suggested that the liver
microsomes, particularly the xenobiotic transforming
enzyme system, are very sensitive to lipid peroxidation.
Thus, the oxidative decompositions of liver occurring
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because of the increased lipid peroxidation could be the
reason for the hepatocellular degeneration.”'

Oral administration of NS seeds powder did
not give any toxic effects on liver function evaluating
hepatic enzymes level as well as histopathological
changes of liver tissue. The supplementations of NS
powder reduced the ALT and AST levels in treated rats
compared to the control rats. Our findings agreed with
Al Ameen and Musa™, Dollah et al** and Gaur™, who
reported no toxic effects of NS on hepatic enzymes.
Hepatoprotective effects of NS are due to some
components, either thymoquinone and monoterpenes, or
tocopherols, phytosterols, and phenols.”

The results of the present study showed that
the supplementation of NS to the diets of rats for 8
weeks did not change the biochemical parameters of
kidney function as well as histopathological
investigations which illustrated normal architecture of
kidney. No significant changes of serum urea and
creatinine level occurred with group treated with NS.
Our results agreed with Mathur e al’® who found that
NS has no significant changes on kidney functions.
Zaouie et al’®, and Alghamdi’’ showed that there is no
toxic effect of NS on kidney functions in mice. EL-
Kholy et al’® and AL Ameen and Musa® found that NS
has a wide margin of safety on kidney.

CONCLUSION

Nigella stiva seeds significantly decreased blood serum
TC, TG and LDL, and increased HDL.
Supplementations of NS reduced the ALT and AST
levels. Oral administration of NS seeds did not produce
any toxic effects on liver function evaluating hepatic
enzymes level as well as histological picture of liver
tissue.

REFERENCES

1. Chauhan A, Sharma P, Srivastava P, Kumar N, Dudhe R. Plants
having potential antidiabetic activity: a review. Der Pharmacia
Lettre 2010;2(3):369-87.

2. Kanter M. Effects of Nigella sativa seed extract on ameliorating
lung tissue damage in rats after experimental pulmonary
aspirations. Acta Histochemica 2009;111(5):393-403.

3. Gali-Muhtasib H, El-Najjar N, Schneider-Stock R. The medicinal
potential of black seed (Nigella sativa) and its components.
Advances in Phytomedicine 2006;2(8):133-53.

4. Butt MS, Sultan MT. Nigella sativa: reduces the risk of various
maladies. Crit Rev Food Sci Nutr 2010;50(7):654-65.

5. Kanter M, Akpolat M, Aktas C. Protective effects of the volatile
oil of Nigella sativa seeds on B-cell damage in streptozotocin-
induced diabetic rats: a light and electron microscopic study. J
Mol Hist 2009;40(5-6):379-85.

6. Rohilla A, Ali S. Alloxan induced diabetes: Mechanisms and
effects. Int J Res Pharma Biomedical Sci 2012;3(2):819-21.

7.  Federiuk IF, Casey HM, Quinn MJ, Wood MD, Ward KW.
Induction of type-1 diabetes mellitus in laboratory rats by use of
alloxan: route of administration, pitfalls, and insulin treatment.
Comp Med 2004;54(3):252-7.

8.  Bucolo G, David H. Quantitative determination of serum
triglycerides by the use of enzymes. Clin Chem 1973;19(5):476—
82.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Friedewald WT, Levy RI, Fredrickson DS. Estimation of the
concentration of low-density lipoprotein cholesterol in plasma,
without use of the preparative ultracentrifige. Clin Chem
1972;18(6):499-502.

Ellefson RD, Caraway WT. Lipids and lipoproteins. In:
Fundamentals of Clinical Chemistry. Philadelphia: WB
Saunders;1976.pp. 474-542.

Miura Y. [Aspartate aminotransferase (AST) and alanine
aminotransferase (ALT)]. Nihon Rinsho 1999;57:320-5. [Article
in Japanese]

Patton G, Crouch S. Colorimetric method for the determination
of serum urea. Anal Chem 1977;49:464-9.

Young DS. Effect of drug on laboratory tests.
Pharmacogenomics 1995;3(1):89-98.

Islam M, Alam A, Rahman M, Ali Y, Mamun A, Rahman M,
Hossain A, Rashid M. Effects of combination of antidiabetic
agent and statin on alloxan-induced diabetes with cardiovascular
diseases in rats. J Sci Res 2012;4(3):709-20.

Rahman AT, Islam MS, Ali MH, Alam AK, Rahman MAA,
Sadik MG, et al. Nigella sativa oil potentiates the effects of
pioglitazone on long term alloxan-induced diabetic rats.
Bangladesh Pharm J 2015;16(2):143-51.

Akhtar MS, Nasir Z, Abid AR. Effect of feeding powdered
Nigella sativa L. seeds on poultry egg production and their
suitability for human consumption. Veterinarski ~Arch
2003;73(3):181-90.

Farzaneh E, Nia FR, Mehrtash M, Mirmoeini FS, Jalilvand M.
The effects of 8-week Nigella sativa supplementation and aerobic
training on lipid profile and Vo, max in sedentary overweight
females. Int J Prev Med 2014;5(2):79-85.

Tbrahim RM, Hamdan NS, Ismail M, Saini SM, Rashid SNA,
Latiff LA, et al. Protective effects of Nigella sativa on metabolic
syndrome in menopausal women. Adv Pharm Bull
2014;4(1):29-37.

Shah AS, Khan GM, Badshah A, Shah SU, Shah KU, Mirza SA,
et al. Nigella sativa provides protection against metabolic
syndrome. Afr J Biotechnol 2012;11(48):10919-25.

Memon AR, Shah SS, Memon AR, Naqvi SHR. Effect of
combination of Nigella sativa and Trigonellafoenum-graecum
with Glibenclamide on serum triglycerides, HDL, and creatinine
levels in type 2 diabetes mellitus patients. Pak J Pharm
2012;29(1):1-6.

Kaleem M, Asif M, Ahmed QU, Bano B. Antidiabetic and
antioxidant activity of Annona squamosa  extract in
streptozotocin-induced ~ diabetic rats. Singapore Med J
2006;47(8):670-5.

Abdelmeguid NE, Fakhoury R, Kamal SM, Al Wafai RJ.
Effects of Nigella sativa and thymoquinone on biochemical
and subcellular changes in pancreatic f-cells of
streptozotocin-induced ~ diabetic  rats. J  Diabetes
2010;2(4):256-66.

Sultan MT, Butt MS, Karim R, Zia-Ul-Haq M, Batool R, Ahmad
S, et al. Nigella sativa fixed and essential oil supplementation
modulates hyperglycemia and allied complications in
streptozotocin-induced ~ diabetes mellitus.  Evidence-Based
Complementary and Alternative Medicine, Volume 2014 (2014),
Article ID 826380, 8 pages. http:/dx.doi.org/10.1155/2014/
826380

Yin JJ, Lutterodt H, Luther M, Slavin M, Parry J, Gao JM, et al.
Fatty acid profile, thymoquinone content, oxidative stability, and
antioxidant properties of cold-pressed black cumin seed oils.
LWT-Food Sci Technol 2010;43(9):1409-13.

Kuenen JC, Borg R, Kuik DJ, Zheng H, Schoenfeld D, Diamant
M, et al. Does glucose variability influence the relationship
between mean plasma glucose and HbAlc levels in type 1 and
type 2 diabetic patients? Diabetes Care 2011;34(8):1843-7.

Zaoui A, Cherrah Y, Mahassini N, Alaoui K, Amarouch H,
Hassar M. Acute and chronic toxicity of Nigella sativa fixed oil.
Phytomed 2001;9(3):69-74.

6 http://www.pps.org.pk/PJP/12-2/Adel.pdf



Pak J Physiol 2016;12(2)

217.

28.

29.

30.

31.

32.

Hossain M, Siddiqui M, Islam M, Sayed M. Effect of dietary
supplementation of acetone extracts of Nigella sativa 1. seeds on
serum cholesterol and pathogenic intestinal bacterial count in
broilers. Biomed Res India 2007;25(1):32-8.

Khan SH, Anjum MA, Parveen A, Khawaja T, Ashraf NM.
Effects of black cumin seed (Nigella sativa L.) on performance
and immune system in newly evolved crossbred laying hens.
Veterinary Quarterly 2013;33(1):13-9.

El-Bahr SM. Effect of black cumin seeds (Nigella sativa) on the
profile of serum lipids, lipoproteins and fatty acids in pekin
ducklings. Int ] App Chem 2007;3(3):221-30.

Meral I, Yener Z, Kahraman T, Mert N. Effect of Nigella sativa
on glucose concentration, lipid peroxidation, anti-oxidant defence
system and liver damage in experimentally-induced diabetic
rabbits. J Vet Med Series A 2001;48(10):593-9.

Noureddin M, Mato JM, Lu SC. Nonalcoholic fatty liver disease:
Update on pathogenesis, diagnosis, treatment and the role of S-
adenosylmethionine. Exp Biol Med 2015;15(3):537-57.

Al Ameen NM, Musa OAA. Effect of Nigella sativa and bee
honey on pulmonary, hepatic and renal function in Sudanese in
Khartoum state. ] Med Plant Res 2011;5(31):6857-63.

33.

34.

35.

36.

37.

38.

Dollah MA, Parhizkar S, Latiff LA, Hassan MHB. Toxicity
effect of Nigella sativa on the liver function of rats. Adv Pharm
Bull 2013;3(1):97-102.

Gaur S. Medicinal and therapeutical potential of Nigella sativa. ]
Biomed Pharm Res 2015;4(1):354-63.

Asadi-Samani M, Kafash-Farkhad N, Azimi N, Fasihi A, Alinia-
Ahandani E, Rafieian-Kopaei M. Medicinal plants with
hepatoprotective activity in Iranian folk medicine. Asian Pac J
Trop Biomed 2015;5(2):146-57.

Mathur ML, Gaur J, Sharma R, Haldiya KR. Antidiabetic
properties of a spice plant Nigella sativa. J Endocrinol Metabol
2011;1(1):1-8.

Al-Ghamdi MS. Protective effect of Nigella stiva seeds against
carbon tetrachloride-induced liver damage. Am J Chin Med
2003;31(5):721-8.

Wafaa M EL-Kholy, Hanaa A Hassan, Samar E Nour, Zakaria E
Abe Elmageed, Khalid Matrougui. Hepatoprotective effects of
Nigelle stiva and bees’ honey on hepatotoxicity induced by
administration of sodium nitrite and sunset yellow. The FASEB
Journal 2009;23(1):733-42.

Address for Correspondence:
Khaled A. Abdel-Sater, Department of Physiology, Faculty of Medicine, Al-Azhar University-Assiut, Egypt.
Tel: +201067970804

Email: khaled 71111@yahoo.com

Received: 28 Dec 2015

Revised: 12 Apr 2016

Accepted: 21 Jun 2016

http://www.pps.org.pk/PJP/12-2/Adel.pdf 7



