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Abstract. Inflammation triggered by oxidative stress is the cause of much, perhaps even most, chronic human disease
including human aging. The oxidative stress originates mainly in mitochondria from reactive oxygen and reactive nitrogen
species (ROS/RNS) and can be identified in most of the key steps in the pathophysiology of atherosclerosis and the
consequential clinical manifestations of cardiovascular disease. In addition to the formation of atherosclerosis, it involves
lipid metabolism, plaque rupture, thrombosis, myocardial injury, apoptosis, fibrosis and failure. The recognition of the
critical importance of oxidative stress has led to the enthusiastic use of antioxidants in the treatment and prevention of
heart disease, but the results of prospective, randomized clinical trials have been overall disappointing. Conventional
hypolipidemic drugs have unwanted effects. Herbal therapy for Hyperlipidemia is getting attention due to their less frequent
side effects. Aim. In this study we have compared hypolipidemic effects of Fenofibrate 40 mg with Nigella sativa. Material
and methods. Seventy five hyperlipidemic patients from National Hospital Lahore were enrolled for study. After getting
consent all patients were divided in three groups comprising 25 patients in each group. Group 1 was on Nigella sativa,
group 2 was on Gemfibrozil and third group was on placebo therapy. They were advised to take drugs for two months. After
completion of study pretreatment and post treatment values of low density lipoproteins cholesterol were analyzed statistically.
Results and discussion. In Nigella sativa group low density lipoproteins cholesterol decreased from (191,14+3,45) mg/
dl to (159,40+2,98) mg/dl, means 31,7 mg/dl low density lipoproteins reduction was observed when compared with
placebo group. In Fenofibrate group of patients’ low density lipoproteins cholesterol decreased from (197,77+3,91) mg/dl
to (159,62+2,20) mg/dl, means low density lipoproteins reduction in mean values was 38,2 mg/dl, when compared with
placebo group. These changes are highly significant with p-values of <0,001. Conclusion. We concluded from this study
that herbal medicine Nigella sativa is as effective as traditionally used hypolipidemic drug Fenofibrate.

Key words: oxidative stress, fibrates, serum lipids, Nigella sativa.
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Pedpepart. BocnaneHnwue, 06ycrnoBneHHoe OKUCIUTESbHBIM CTPECCOM, NEXUT B OCHOBE MHOTVX XPOHUYECKMX 3aboneBaHni
YyernoBeka, BKoYasi npouecc ctapeHus. OKUCIUTENbHBIA CTPECC BO3HMKAET rMaBHbIM 06pa3omM B MUTOXOHAPUSAX NpU
yyacTum peakTUBHOrIO K1cnopoga v peaktuBHbix BuaoB azota (ROS/RNS) n moxet HabntogaTtbcsi npu atepockiiepose
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N cepaeyHO-cocyamncTbix 3aboneBaHusax. B gononHeHne k obpasoBaHMio aTepockepo3a OH 0Ka3blBaeT BNMSHME Ha
nMNUAaHbIN 06MeH, pa3pbiB bnsilek, TPoM603, TpaBMy MWOKapAa, anonTo3, hMbpo3 1 cepaeyHy0 HEAOCTATOYHOCTb.
[MpusHaHne KPUTUYECKUM BaXXHOCTb OKMCIIMTENBHOIO CTpecca BbI3Bano MHTEPEC K UCMONb30BaHWMI0 aHTUOKCUAAHTOB
B eyeHnn 1 npodpunakTuke 3abonesaHnii cepaua, Ho peaynsTaTbl paHAOMU3NPOBAHHBIX KITMHUYECKUX UCCIEN0BaHNNA
pasoyaposanu. O6LLENPUHATLIE TMNONUNAEMUYECKME NpenapaThl OKasblBaloT HexenaTtenbHble adpdekTbl. PutoTepanus
npv rMnNepnunUaeMnmn 3acyxmnBaeT 0cob0ro BHUMaHNS 13-3a MeHbLLE YacTOTbl BO3HUKHOBEHMS NOBGOYHbIX 3O heKTOB.
Lenb — cpaBHUTbL runonunugemMumyeckue achdektbl peHodumnodpata (40 mr) n yepHoro TMuHa (Nigella sativa). Mamepuan
u Memoodhl. 75 NauMeHTOB C rMNepnUNUAeMuen, rocnUTanu3npoBaHHbIX B FocyaapcTBeHHyto 6onbHuMLy Jlaxopa, 6binm
BKItOYEHbI B MccnegoBaHue. MNocne nonyyeHns cornacus Bce nauneHTbl Obiny pasgeneHsl Ha 3 rpynnbl, cocToswmne
13 25 yenosek kaxaasi. [pynna 1 nonyyana 4YepHbIi TMUH, rpynna 2 — remunbposun, rpynna 3 — nnauebo. MNaymeHtam
ObINO pekoMeH4oBaHO NMPUHUMAaTL npenaparbl B TedeHne 2 mec. o 3aBepLueHun uccnegoBaHus Gbina nposegeHa
npeaBapuTenbHas ctatucTnyeckas o6pabotka pesynsTaToB U OLeHKa 3Ha4YeHU MUMONPOTENHOB HU3KOWM MIOTHOCTM
nocre neyenvsi. Pesynbmamsli u ux obcyxdeHue. B rpynne, npuHUMaBLLE YEPHbIA TMWUH, YPOBEHb NUMOMNPOTENHOB
HM3KOW NNOTHOCTM cHmaunca ¢ (191,14+3,45) mr/gn go (159,40+2,98) mr/gn, co cpegHnmM cHkeHnem Ha 31,7 mr/gn no
CpaBHEHWIO C rpynnoi, nonyyasLuen nnauebo. B rpynne, nonyyasLien deHodunbpart, ypoBeHb NTMNONPOTENHOB HU3KOM
nnoTHocTM cHnaunca ¢ (197,77+3,91) mr/on 0o (159,62+2,20) mr/an. CpefHee CHKeHVEe NMNONPOTENHOB HA3KOW NNOT-
HOCTU cocTaBuno 38,2 Mr/An nNo cpaBHEHWIO C rpynnow, nonyyasLuen nnauebo. [JaHHble 3MEHEHUSI UMENW BbICOKYHO
cTaTucTuyeckyto 3HaunumocTb (p<0,001). Bbieodbl. OCHOBLIBasiCh Ha pe3yrnbraTtax AaHHOro UCCNeA0oBaHWS, Mbl MPULLIA
K BbIBOAY, YTO hMUTOTEpanusi npenapaTaMm YepHOro TMMHa Tak ke apdeKkTUBHaA, Kak U TPaguLMOHHO UCMONb3yeMbIn
rMNonNMNMaEMMYEcKnin Npenapat peHonbpar.

Knroveenie crioga: okUCIIUTENbHbIN CTpecc, hmubpathbl, MMNnabl CbIBOPOTKM, YEPHbIA TMUH.

Ans cebinku: HoBble nogxoabl K npodunakTuke n koppekuum runepnunugemun / M. Wax, .M. Mactou, A K. Apa-
WH [ ap.] // BeCTHWK COBpeMEHHON KrnnHuveckon meguumHbl. — 2019. — T. 12, Bein. 3. — C.56-59. DOI: 10.20969/

VSKM.2019.12(3).56-59.

I ntroduction. While the importance of inflammation
in illnesses where the phenomenon is overt, such
as following trauma or infection has been recognized
since ancient times, its presence and crucial role in
the manifestation of many diseases never previously
recognized as inflammatory is relatively recent. In such
instances, the source of the inflammation is also often
imperceptible. This is especially relevant to the many
pervasive chronic diseases that are still responsible for
so much human suffering [1]. We are currently achieving
a major understanding of what is involved in the initiation
of the inflammatory signaling cascade as well as the
complex signaling pathways themselves that transcribe
and counterregulate the molecular messengers that
generate the biological combatants such as the
inflammatory enzymes associated with the numerous
relevant pathologies [2]. Oxidative stress, ROS (reactive
oxygen species), hyperlipidemia, hypertension, and
hyperglycemia cause syndrome like disease well known
as coronary artery disease (CAD)[3]. In this syndrome
atherosclerotic plaques are formed which may totally
block the blood supply to the myocytes, causing cardiac
attack [4]. Atherosclerotic plaque contains calcium,
cholesterol, free fatty acids, and macrophages in
variable amount. These plaques are of two types ie; hard
and soft. Soft plaques are more vulnerable than hard
and can rupture easily as compared to hard one. If a
blood vessel to the brain is blocked, usually from a blood
clot, an ischemic stroke cans result [5]. Hypolipidemic
drugs can be used to prevent hyperlidemia, CAD,
heart arrhythmias and cardiac arrest. Allopathic
drugs used to prevent or cure Hyperlipidemia include
Statins, Fibrates, niacin and bile acid binding resins [6].
Fenofibrate increases plasma HDL levels by stimulating
their synthesis. Increased transport (turnover) of HDL
induced by fenofibrate may be significant in increasing
tissue cholesterol removal in hyperlipidemic patients [7].
Furthermore Fibrates treatment results in the formation
of LDL with a higher affinity for the LDL receptor, which
are thus catabolized more rapidly [8]. Nigella sativa or
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kalonji contains conjugated linoleic acid, thymoquinone,
melanthin, nigilline,damascenine, and trans-anethole.
Thymoquinone (TQ) extracted from Nigella sativa
(kaloniji) inhibits iron-dependent microsomal lipid
peroxidation. Stimulation of polymorphonuclear
leukocytes with thymoquinone works as protector
against damaging effects of free redicles generated
biochemically in human body [9, 10]. Nigella sativa is
useful to treat, inflammation, high plasma lipids, high
blood pressure, asthma, diabetes mellitus [11-14].
Patients & method. This research was single blind
placebo-controlled, and was conducted at National
Hospital, Lahore from February 2018 to July 2018.
Seventy five hyperlipidemic patients were selected
for research work. Written consent was taken from
all patients. Specific Performa was designed for
the research work. Seventy five newly diagnosed
primary hyperlipidemic patients were selected with
age range from 18 to 70 years. Exclusion criteria were
hypothyroidism, diabetes mellitus, alcohol addictive
patients, peptic ulcer, any gastrointestinal upset, renal
impairment, and any hepatic or cardiac problem.
All patients were divided in three groups (group-A,
group-B, group-C), 25 in each group. Their baseline
experimental data was taken and filed in specifically
designed Performa, at start of taking medicine, like
lipid profile, blood pressure and pulse rate. The study
period was eight weeks. Twenty five patients of group-A
were advised to take one tea spoon of Nigella sativa,
twice daily, i.e.; one tea spoon after breakfast and one
tea spoon after dinner. Twenty five patients of group-B
were advised to take Fenofibrate 40 mg tablets, one
after breakfast and one after dinner. Twenty five patients
were provided placebo capsules, (containing grinded
wheat), taking one capsule after breakfast and another
before going to bed. All participants were advised to
take these medicines for eight weeks. They were also
advised for 20 minutes brisk walk at morning or evening
time. Patients were called every 2 weeks for follow up
to check blood pressure, weight, pulse rate and general
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appearance of the individual. Drug compliance to the
regimen was monitored by interview and counseling
at each clinical visits. Serum LDL-cholesterol was
calculated by Friedwald formula [7] (LDL-Cholesterol =
Total Cholesterol-(Triglycerides/5 +HDL-Cholesterol).
Data were expressed as the mean + SD and «t» test
was applied to determine statistical significance as the
difference. A probability value of <0,05 was considered
as non-significancant and p<0,001 was considered as
highly sign

Results. When results were compiled and
statistically analyzed, it was observed that Nigella sativa
and Fenofibrate 40 mg decreased LDL-cholesterol
significantly. Nigella sativa decreased LDL cholesterol
from (191,1443,45) mg/dl to (159,40+2,98) mg/dI.
This change in mean values was 31,7 mg/dl with
highly significant p-value of <0,001. Fenofibrate
decreased LDL cholesterol from (197,77+3,91) mg/dI
to (159,62+2,20) mg/dl. In mean values this change
was 38,2 mg/dl with highly significant p-value of <0,001.
Placebo group showed LDL cholesterol reduction
from (163,10+1,45) mg/dl to (159,40£1,77) mg/dl.
This change in mean values was 3,7 mg/dl, with non-
significant p-value of >0,05 (table).

Discussion. Human body is continuously exposed
to different types of agents that results in the production
of reactive species called as free radicals (ROS/RNS)
which by the transfer of their free unpaired electron
causes the oxidation of cellular machinery. In order to
encounter the deleterious effects of such species, body
has got endogenous antioxidant systems or it obtains
exogenous antioxidants from diet that neutralizes
such species and keeps the homeostasis of body.
Any imbalance between the RS and antioxidants
leads to produce a condition known as «oxidative
stress» that results in the development of pathological
condition among which one is diabetes. Most of the
studies reveal the inference of oxidative stress in
diabetes pathogenesis by the alteration in enzymatic
systems, lipid peroxidation, impaired Glutathione
metabolism and decreased Vitamin C levels. Lipids,
proteins, DNA damage, Glutathione, catalane and
superoxide dismutase are various biomarkers of
oxidative stress in diabetes mellitus. Oxidative stress
induced complications of diabetes may include stroke,
neuropathy, retinopathy and nephropathy. In allopathy
hypolipidemic drugs include Statins, Fibrates, Niacin,
and Bile acid binding resins. These drugs have low
patient and doctor compliance due to their side effects.
So herbal medicine is going to be popular even in
western world. Nigella sativa is one of those medicinal
herbs which is used in more than 100 diseases all
over the world. In this study we have compared
LDL cholesterol lowering effects of traditional drug

Fenofibrate with medicinal herb Nigella sativa. Nigella
sativa when used by 25 hyperlipidemic patients for
two months, it reduced LDL cholesterol 31,7 mg/dl.
Statistically this change is highly significant. Our results
match with results of study conducted by Summat BS
et al. [15], who proved 28,99 mg/dl reduction in LDL
cholesterol in 45 hyperlipidemic patients. Their results
support our study results. Change in LDL cholesterol in
our results are in contrast with results of study conducted
by Malaq FG et al. [16], who proved much less reduction
in LDL cholesterol when Nigella sativa was used in
100 hyperlipidemic patients for one month. Reason
for this contrast may be due to their large sample size
and less exposure of patients to take Nigella sativa for
only four weeks. They have also explained mechanism
of action of Nigella sativa that how these agents act
as antioxidant. Nigella Sativa oil with its potent free
radical scavenging properties, inhibits subarachnoid-
haemorrhage-(SAH-) induced lipid peroxidation of the
brain tissue against the reactive hydroxyl, peroxyl, and
superoxide radicals. This mechanism is also quoted by
JH Gurfatv et al. [17]. In our study fenofibrate decreased
LDL cholesterol 38,2 mg/dl which is highly significant
change when analyzed statistically. These results match
with results of study conducted by Sangatt U et al. [18],
who observed LDL reduction by 40 mg of Fenofibrate
used by 10 patients for 2 weeks. Their results support
our results. They explained five mechanisms that how
Fibrates make plasma cholesterol levels at normal
range:

1. By induction of lipoprotein lipolysis

2. By induction of hepatic fatty acid (FA) uptake and
reduction of hepatic triglyceride production.

3. By increased removal of LDL particles.

4. By reduction in neutral lipid (cholesteryl ester and
triglyceride) exchange between VLDL and HDL may
result from decreased plasma levels of triglyceride rich
lipoproteins (TRL).

5. By increase in HDL production and stimulation of
reverse cholesterol transport.

Our results do not match with results of study
conducted by Beghana JJ et al. [19], who proved that
LDL reduction by fenofibrate is not significant if used
even for three months. Reason for this contrast may
be due to lesser dose of Fenofibrate ie; 20 mg once
daily for three months. In their results LDL cholesterol
reduction was only 18,53 mg/dl. Research conducted by
Turtesov T et al. [20] stated that Fenofibrate enhances
lipolysis and causes elimination of TG-rich lipoproteins
from systemic circulation. This mechanism is due to
activation of lipoprotein lipase. Jatoi KA et al. [21],
Mastoi SM et al. [22] stated that Fenofibrates also
synthesis of apoprotein C-IIl which is responsible for
inhibition of lipoprotein lipase activity.

LDL-cholesterol values before and after treatment with Nigella sativa, Fenofibrate 40 mg and placebo with their p-values

Drug At day-0 At day-60 Change in mg/dl p-values
Kalonji group 191,1443,45 159,40+2,98 317 <0,001
Fibrate group 197,77+3,91 159,62+2,20 38,2 <0,001
Placebo group 163,10+£1,45 159,40+1,77 3,7 >0,05

Key: All parameters are measured in mg/dl; p-value <0,01 stands for significant change; p-value >0,05 stands for non-significant

change.
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