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ABSTRACT

The present study aimed to investigate the améheraffects of fenugreek seeds
and curcumin against hematoxicity induced by nmeotin male albino rats. 30 male F-
344/NHsd Fischer rats, weighing from 180 to 200gemesed in the present study. The
animals were divided into five groups (6 rats facle); Group | (control group), Group Il
(nicotine treated group), Group Il (nicotine/femegk seeds co-administered), Group IV
(nicotine/curcumin co-administered), and Group \cdtine/curcumin& fenugreek seeds
co-administered). At the end of the experimentaaod 24 hours after the last dose, All
animals were anaesthetized with ether and blooglesmvere collected by heart puncture.
The samples were collected in clean dry tubes ountathe anticoagulant substance EDTA
and used for the hematological studies. The reshitsved that the animals treated with
nicotine for 4 weeks showed a significant decreaseRBCs count, hemoglobin
concentration, hematocrit value, MCH, MCHC, andtgitts count, and increased MCV
and WBCs count as compared to the control groupadoinistration of nicotine with
fenugreek and/or curcumin caused improvement inhathatological parameters when
compared with nicotine group. It can be concludet hicotine had a strong effect on the
hematological parameters. The ingestion of fendgraad/or curcumin prevent the
hematoxicity induced by nicotine. The current gtedggests that fenugreek and curcumin
may be useful in combating free radical-induced detoxicity induced by nicotine.

Keywords :Nicotine, Hematotoxicity, Fenugreek and curcumin, Co-administration,
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1. INTRODUCTION

Cigarette smoking and the use of othertobya@xluctsbecame an important cause of
increasedmortality and morbidity in developedcoes(Abdel-Aziz,2010),
becauseitincreases the risk of heartdisease, dmbleing cancer, respiratorydisorders, and
otherillnesses (Jessaral.,2003).

Nicotine is one ofhundreds of substances aoeda in cigarette smoke (Abdel-
Aziz,2010). It is a highlytoxicorganic compound taningnitrogen and
alkaloidwhichismostlyfound in tobacco (Jastaal.,2010), and responsible for its addiction
(Benowitzt al.2009).

Nicotine induces a production of free radicals andsequentlyoxidative stress (Sanchez-
Moreno et al, 1999). Peoplewhosmoke and alsowho are exposedcigarette
smokeindirectly by breathing the air in the sam@emnent are exposed to nicotine
inducedoxidative stress(Suleyman al.2002, and Ekin@t al., 2010). Oxidative stress
wouldresult in increased free radical injury in tiesue leading to extensive tissue damage
withsubsequentderangement of cellphysiology (Aldgs,2010). As a consequence,
theseradicalsinteractwithcell components such agidsli proteins, DNA, RNA,
carbohydrates and enzymes (Ekatal.,2010, and Ekinet al., 201). So that smoking has
an affect on the variousmetabolic and biologicalpsses in the body (Abdel-Aziz,2010).
Nicotine can easilypassthrough the cell membrameraact to tubulinproteinpresent in the
cytoplasm of multiplyingcells and cause cell digisidisorder (Gorrod, 1993). It increases
the risk of coronaryarterydisease (Swisletkal.1997), and promotestumorgrowth as well
as atherosclerosisformation(Heesattenal.2001). Also, nicotine consumption can
decreasefertility drive in males throughinducingtative stress and DNA damage (Jatili
al.,2014).

The body isengaged in a constant battlenatgamagingchemicalscalled free radicals
or pro-oxidants to counter the harmfuleffects afefrradicals, the body manufactures
antioxidants to chemicallyneutralizethem. Howevbe naturalantioxidant system may not
alwaysbeequal to the task. Sources of free radicatsich as cigarette
smokemayoverwhelmthisdefensemechanism (EBSCO, 2007)

Natural antioxidantsstrengthen the endogsantioxidantsdefenses and restore the
optimal balance by neutralizingreactivespecies @tal., 1994). Curcumin as one of the
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naturallyoccurringdietary =~ substances has been umsmdsicient times  for
promotinghumanhealth (Ja al.2004). Curcuminis a major yellow pigments in rhizsm
of Curcuma longavhichisusedwidely as a spice and coloring ageseireralfoods (Tirkest
al.,2005). It represents a class of anti-inflammatong anti-oxidantreported to be a
potentinhibitor of reactiveoxygenspecies (ROS) fation (Venkatesaat al.2000).

Fenugreek Trigonellafoenumgraecum  is an annualherbbelonging to
Legumefamily;itiswidelygrown in India, Egypt, andiddile Eastern countries (Flammaatg
al.,2004). It usedboth in medicine and withfood as epicshow

antioxidanteffectthroughtheirused in diabetesmedlitlue to the presence of different active
constituentssuch as flavonoids, alkaloids, vitanaind aminoacids (Basdat al.,2003).The
yellowishseedscontain compounds withinterestingpetipswhichexplaintheir use in
variouswaysincludingmedicine, nutrition, beveradgesgrances, cosmetics, smoking and for
otherindustrialpurposes (Djeridateal. 2006). In fact, toasted and groundfenugreekseedis
an essential ingredient of curry powders and isoftexed withbreadstuffs (Blankt al.,
1997).

Plant seeds and herbs are used for treagmédiseases in the folk medicine. Their use
wasincreased in  manyfields due to theirsafetynessd atslowsideeffects as
comparedwithchemicaldrugs (Alhawari,1986). Anti@atpotential of curcumin and
fenugreekseeds in the amelioration of nicotine oedioxidative stress needthorough
investigation becausethesenaturalantioxidants@rgonents of manyedible substances and
has the potential for safe future use by humans. &idencereporting the protective effect
of curcumin and fenugreekseedsagainst nicotinecedhiaemato-toxicity are hardlyfound.

2. OBJECTIVES
The present study aimed to evaluate the proteetifexts of fenugreek seeds, and
curcumin on hematotoxicity induced by nicotine ialenalbino rats

3.MATERIALSAND METHODS
3.1. Experimental Animals
Animals wereused in thisstudywere 30 ni&a@44/NHsd Fischer rats, weighingfrom

180 to 200g. Animals werepurchasedfrom Animal Welf&louse of Libyan National
MedicalResearch Centre, Zawia, Libya. Rats werekejdr standard veterinaryhygienic
conditions for cleanliness and health care and abrroonditions through the
wholeexperimentalperiods. Rats wereseparated stipleages, 6 rats per cage, and left one
week of acclimation, beforecommencing the experimehne rats werekept in a room under
standard conditions of ventilation, temperature+@%), humidity (65 £ 5 %) with
light/dark cycle. A standard rodent pellet consigtof a mixture of protein, fat, fiber, and
ashwereused to feed the rats. Food and water walesdi ad-libitum.
3.2. Methods and Technique
3.2.1.TheDrug

Nicotine hydrogen tartrate salt (1-methy(32pyridyl) pyrrolidine-bitartrate salt)
waspurchasedfrom  Sigma-Aldrich  (St.  Louis, MO, USA)Nicotine is a
colorlessorganicLiquid. It wasdissolved in physgtal saline (0.9% sodium chloride) and
wasinjectedsubcutaneouslydailywith 0.8 mg, nicdkigdody weight for 30 days.
3.2.2. Curcumin, and Fenugreek seeds
Curcuminwasgiven in diet as 20 g/kg dietdaily fordays.
Fenugreekseedswerefinelygrounded and added txpeeimentaldiets as 7.5 g/kg dietdaily
for 30 days.
3.3. Experimental Design

After one week of acclimation, the animals wesadomized and divided into five
groups (6 male albino rats for each) as follow:
Group | (control group):This group included 6 anisnthat were injected subcutaneously
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with saline daily, provided with tape water and feith normal diet for 30 days.

Group Il (nicotine treated group): Male rats wemgcted subcutaneously daily with
0.8 mg, nicotine/kg body weight for 30 days.

Group Il (nicotine/fenugreek seeds co-administgrethe animals were injected
subcutaneously daily with 0.8 mg, nicotine/kg boslgight concurrently with fenugreek
seeds 7.5 g/kg diet daily for 30 days.

Group IV (nicotine/curcuminco-administered): The
animalswereinjectedsubcutaneouslydailywith 0.8 mgptine/kg body
weightconcurrentlywithcurcumin 20 g/kg dietdaily f80 days.

Group V (nicotine/curcumin& fenugreek seedsadministered): The animals were
injected subcutaneously daily with 0.8 mg, nicatigebody weight concurrently with
curcumin 20 g/kg diet and fenugreek seeds 7.5 digdgdaily for 30 days.

3.4.Blood Sampling:

At the end of the experimentation and 24 rbafter the last dose, All
animalswereanaesthetizedwithether and bloodsametesallected by heartpuncture. The
sampleswerecollected in a clean dry tube contaitiveganticoagulant substance EDTA
(ethylene diamine tetra aceticacid) and used ®h#matologicalstudies.
3.5.Deter mination of Haematological Parameters:

Red bloodcells count, haemoglobin concentrationndtecrit value, meancorpuscular
volume, meancorpuscularhaemoglobin, meancorpus@adaroglobin concentration, white
bloodcells count, differential count of leucocytesand bloodplatelets count
weredeterminedusing an automatedhaematologyan8lyzmex (KX. 21) machine.

3.6. StatisticalAnalysis: -

Resultswereexpressed as mean * standard deviddata wereanalyzed by one way
ANOVA. The differencebetweenmeans + SD wastested<@t05 usingDuncan's multiple
range test. In all statistical tests, the probgiével of P<0.05vasconsideredsignificant.

4 RESULTS

4.1. Effect of administration of nicotine, and co-administration of nicotine
withfenugreekseeds, nicotine withcurcuminand nicotine, fenugreekseeds, and
curcumin on haematologicalparametersin malerats.

Haematologicalparameters of the different groupssaown in table .1 and figures (1-
8). Male rats thatreceivedintraperitoneal injectadmicotine only (0.8 mg/kg body weight
/day) for 30 consecutivedayshadsignificant8c(.01), decreasedRBCs count, hemoglobin
concentration, hematocrit value, MCH, MCHC, andtgitts count, and increased MCV
and WBCs count as compared to the control group.

The results of the studyshowedthat the male rgéstedsubcutaneousdailywith 0.8
mg, nicotine/kg body weightconcurrentlywithfenudteeeds 7.5 g/kg dietdaily for 30
consecutivedaysresulted in a significaR&(.01) decrease in RBCs count, MCH, MCHC,
and platelets count, and &<0.05) in hemoglobin concentration, and hematocrit vaarel
a significant P<0.01) increased in MCV and WBCs count as compareché& dontrol
group (Table.1& Figures 1-8). Conversely, co-adstiation of fenugreekseedswith
nicotine significantly P<0.01) improved all haematologicalparameterswhenconuveith
nicotine group Table.1& Figures 1-8).

Co-administration of 0.8 mg, nicotine/kg body wegyibcutaneouslywithcurcumin 20
g/kg dietdaily for 30 consecutivedayscaused a Bagamt (P<0.01) decrease in RBCs count,
hemoglobin concentration, and hematocrit value, ME®KHC, and platelets count, and a
significant £<0.01) increased in MCV and WBCs count as comparetieacbntrol group.
Conversely, co-administration of curcuminwith nioetsignificantly P<0.01) improved all
haematologicalparameterswhencomparedwith nicotioe(Table.1& Figures 1-8).

The  animalsinjectedsubcutaneousdailywith 0.8  mg, cotime/kg  body
weightconcurrentlywithcurcumin 20 g/kg diet andugreekseeds 7.5 g/kg dietdaily for 30
consecutivedayswereshowed a significé(.01) decrease in MCH, MCHC, and platelets
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count, and a significan&0.01) increased in MCV and WBCs count as compared ¢o th

control group (Table.1& Figures 1-8). Converselg-atiministration of fenugreek and

curcuminwith nicotine significantly R<0.01) improved all

haematologicalparameterswhencomparedwith nicotioepgTable.1& Figures 1-8).

Table.l:Effect of administration of nicotine, and co-adrsination of nicotine
withfenugreekseeds, nicotine withcurcumin and tmeo withfenugreekseeds, and
curcumin on haematologicalparameters in male rats.

Groups Nicotine+ Nicotine+ Nicotine+
Control Nicotine . Fenugreek+
Fenugreek Curcumin i
Curcumin
Parameters MeantSD MeantSD MeantSD MeantSD Mean1SD
RBCs (x10°//pL) 9.7+0.2 7.7+04 8.9+0.1 ™ 8.6+0.1 ™ 9.3+0.1"
Hb (g/dl) 15.140.2 11.9+0.9" 143 +02™ 13.9+0.2" ™ 14.8 +0.1"
HCT(%) 542+1.2 435+33" 50.4+0.3™ 48.2+0.7 ™ 51.5+0.7"
MCV (1) 52.5+1.5 60.9+1.5 55.9+0.5 ™ 57.4+0.6 ™ 54.7+0.3 ™
MCH (pg) 17.0+0.4 14.9+0.2" 15.8+0.1° ™ 15.3+0.2" ™ 16.2+0.1° ™
MCHC (g/dI) 30.6+0.8 263104 27.9+04 ™ 27.1+0.3 ™ 29.1+0.1°"
WBCs (x10%//uL) 6.7+0.7 14.4+1.27 10.7+0.3 ™ 11.9+0.6 ™ 10.1+0.3 ™
PLTs (x10°//pL) 2021+ 54 1282+ 155" 1840+ 65 ™ 1605+ 83 ™ 1943 +37° ™

*: Significant at (P<0.05) whencomparedwith control group, **: Significant at (P<0.01) whencomparedwith control group,
##:Significant at (P<0.01) whencomparedwith nicotine group.
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in male rats. haemoglobin concentration in male rats.
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count in male rats. count in male rats.

5.DISCUSSION

In the currentstudy, male rats thatreceivedintiém@gal injection of nicotine only
(0.8 mg/kg body weight /day) for 30 consecutivedagsignificantly P<0.01),
decreasedRBCs count, hemoglobin concentration, toentavalue, MCH, MCHC, and
platelets count, and increased MCV and WBCs castcompared to the control
group.Theseresults are similar to the study of$kiari al(2014)
whoreportedthatmiceinjectedwith 1 mg/kg body weighhicotine daily for 6 weekscaused
a significant p<0.095 increase in hematocrit, meancorpuscular volumed avhite
bloodcells, and a significantdecrease in RBCs toumeancorpuscularhemoglobin,
hemoglobin, and meancorpuscularhemoglobin condarraomparedwith control group.
Correet al. (1971) recordedthat smokingcaused a significargase in WBCs count and a
decrease in RBCs count. Also, nicotine causes ntéiayiges in bloodcells as itsimply
diffuses into the cells (Rauseh al., 1989 and Schwartet al., 2005). Also, Zafaet al.
(2003) reportedthat  cigarette  smoking caused a ifmgnt (p<0.05H
decreasedhemoglobinlevel. Okuno (1973) reportediinaking caused a significantincrease
in MCV and asignificantdecrease in MCH and MCH®eTpreviousstudies (Sherwin and
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Gastwirth, 1990, Siamd al., 1992, and Shaet al.2014)showedthat nicotine administration
caused a decrease in the proliferation of redbledsl@and as a result, the RBCs count
decreases. Low erythrocytes count may lead to ebeuwnf physiologicaldisorders (Shautf
al.,2014). Nicotine greatlysuppresses the function e tmmune system and due to
thisreason the number of WBCsincreased in the Hodstrengthen the immune system.
(Genget al. 1996, Shar#tal.,2014).

Co-administration of fenugreekseedswith nicotingnsicantly (P<0.01) improved
all haematologicalparameters, increase in RBCstcdd€H, MCHC, and platelets count,
and at P<0.05 in hemoglobin concentration, and hematocrit valaed a significant
(P<0.01) decreased in MCV and WBCs count as comparetemicotine treated group.
Theseresults run parallel to thosereported by mawgusstudies (Bravo, 1998, Effrasmn
al., 1999, Algridi, and Azab, 2021). The study of Rosairal. (2010) reportedthattreatment
of rats with 10% ethanol in drinking water for 3@ydcaused a significantincrease in RBCs
count, Hct value, and Hb concentration, WBCs coant] lymphocytes percentage and a
decrease in neutrophils percentage as comparedetoantrol animals. Addition of 10%
fenugreekflour in the diet of ethanol-intoxicateatsr for 30 daysshowed a tendency to
restore the control values

Hamderet al. (2011) reported that fenugreek oil was amelioratieel altered
hematological parameters in diabetic rats throtglamtioxidant properties, that may be due
to their content of polyphenolic flavonoids, (Kaxdaan, and Anuradha, 2007, Belaid-
Nouireet al.,2013).

Also, Abdel-Dairat al. (2014) recorded that rats treated with 15 mg/ kg b
deltamethrin orally showed a significant decreasBBCs and platelet counts, hemoglobin
concentration, and hematocrit value and a sigmifigacrease in leucocytes count when
compared with the control group. But, co-administraof rats with fenugreek oil contained
diets (2.5% and 5%) and 15 mg/ kg bw deltamethraflyoresulted in a significant increase
in RBCs and platelets counts, hemoglobin conceatraand hematocrit value and a
significant decrease in leucocytes count as comdpaveéh deltamethrin treated rats.
Fenugreek oil kept the studied hematological patareewithin normal ranges. Thus,
including fenugreek oil in the diets of deltamethradministrated rats prevented the
oxidative stress induced by deltamethrin, whichsggjently protects the immune and
hemopiotic organs.

Kandharet al. (2015) reported that fenugreek seeds influencedhémeoglobin and
lymphocytes count, improving hematopoietic function

Al-Amri and Alrasheedi (2016) demonstrh that feeding of rats on a diet
supplemented with fenugreek seeds at a concemtrafi®% before and after 14 days of
irradiation exposure significantly increased hembgl and lymphocytes percentage
compared to the control group. Also, it was dematstl the role of fenugreek seeds in
protecting the spleen and increasing lymphocyteggesting that fenugreek seeds might
improve immunity.

Abdel-Rahmanret al. (2016) reported that lactating female rabbits &éatvith
fenugreek germinated and powdered seeds showeaifcsint increase in RBCs count, Hb
concentration Hct, and MCH values. Administratidnfenugreek-germinated seeds; oil or
powdered seeds to lactating female rabbits wereawgad RBCs count, Hct, Hb, blood
indices, and WBCs count.

Pradeep and Srinivasan (2018) reported stisptozotocin-induced diabetic rats
caused a significant decrease in RBCs count, Hizezdration, MCV, Hct value, MCH,
MCHC, and platelets count in diabetic rats. Hypgrgimia increases the production of free
radicals and oxidative stress that in turn is aseaaf cellular dysfunction. Dietary fenugreek
seeds (100 g/kg) and onion (30g/kg) treatment oépsbzotocin-induced diabetic rats,
appeared to counter the deformity of erythrocytestigly in diabetic rats by their
antioxidant potential. Dietary fenugreek seeds antn caused a decrease in glycated
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haemoglobin (Pradeep, and Srinivasan, 2017), angeghro-protective (Pradeep and
Srinivasan, 2018) probably mediated by stimulatmgthropoietin which enhances rapid
synthesis of RBCs as indicated by the improvedlle#eMCH and MCHC in diabetes
treated groups.

Elghazalet al. (2019) reported that the combination treatmentats with Glimepiride and
a fenugreek aqueous extract in streptozotocin iedlutabetic in male albino rats for eight
weeks caused an improvement in RBC count, Ht vaHieconcentration, MCHC value,
platelets count, and total WBCs count compared thighdiabetic rats.

In addition, Algridi, and Azab (2021) reded that treatment of male rabbits with
aluminum chloride was decreased red blood cell Golemoglobin concentration,
haematocrite, mean corpuscular hemoglobin, megpusoular hemoglobin concentration,
and mean corpuscular volume values, and a significarease in WBCs count, differential
count of leukocytes, and platelets count as contpbavéh the control rabbits. Co-
administration of fenugreek seeds powder to mabeita with aluminum chloride resulted
in a significant improvement in hematological paehens.

The improvement in hematological parametarssed by treatment with fenugreek may
be due to the antioxidant activity of flavonoidegent in fenugreek seeds, thereby elevating
the antioxidant capacity of the blood (Bravo, 19B8siorwet al.,2010, 2016 Arivalagaat
al., 2013, Abdel-Daimat al.,2014, Abdel-Rahmast al.,2016), the antioxidant property of
fenugreek inhibits lipid peroxidation of the erygbytes (Thirunavukkarastial.,2003), and
the high iron content of fenugreek seed flour stated hemoglobin synthesis (Abdel-
Rahmanet al, 2016, Elghazabt al., 2019). Also, fenugreek seeds extract showed
protective effects against hydrogen peroxide-inducexidation by protecting the
erythrocytes from hemolysis and lipid peroxidatiume to the presence of flavonoids and
polyphenols (Kaviarasa al.,2004). Fenugreek seeds may be improving immunityalbse
they play a role in protecting the spleen and iasireg the lymphocytes (Sindletial.,2012,
Kandhareet al. 2015, and Elghazady al.,2019). Abdel-Rahmaat al.,2016 suggested that
the administration of fenugreek powdered seeds wesponsible for the improvement of
immunological profile through increase phagocytindex, phagocytic capacity of
macrophages, and humoral immunity.

Improvement in platelet count may be daethe inhibitory activity of certain
constituents of fenugreek on platelet aggregaticaawéon etal., 2005, Elghazakt al.,
2019).

The currentstudyshowedthatco-administratimi 0.8 mg, nicotine/kg body
weightsubcutaneouslywithcurcumin 20 g/kg dietdaity 30 consecutivedayscaused a
significant P<0.01) decrease in RBCs count, hemoglobin concentratimil, hematocrit
value, MCH, MCHC, and platelets count, and a sigaift (°<0.01) increased in MCV and
WBCs count as compared to the control group. Caaher co-administration of
curcuminwith nicotine significantly R<0.01) improved all
haematologicalparameterswhencomparedwith nicotnoeipy Theseresults run parallel to
the results of Elsayed and Hegazi (2016) whoredtregmiceexposed to
gasolinevapor2hours/day for 3 weeks in inhalatidmnebershowed a reduction in
bonemarrowcellularity and slow rate of cells matiora Apoptosisappeared in
bonemarrowcells by histopathologicalexamination famppsies. Also, reduction in a
bloodcellcountswasoccurred, in RBCs, WBCs, plateleind hemoglobin. Lymphocytes
percentages in bloodweredepressed and neutropditemiages wereelevated in gasoline
inhalation group.All thesewereimproved andreturnéd the normal levels by
providingmicewithcurcumin in the diet.Curcuminpratiedleukocytesfromdepressioncaused
by gasoline. This effect of curcumin on hematopeiaaybe due to itsstronginhibitingeffect
on myeloperoxidaseactivitywhichis the cornerstoneyee in benzenehematotoxicity
(Elsayed and Hegazi, 2016). The immunomodulatogtions of curcuminhadappeared in
the study of Antony et al. (1999), whenWBCs count,
circulatoryantibodytiteragainstsheepRBCs, the ptagiorming cells in the spleen,
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significantlyincreasedwithcurcumin administration Balb/c mice. Katoet al. (2003)
estimatedthatcurcuminstronglyinhibitedmyeloperogetetivity in vitro. Palet al. (2005)
recordedthatcurcumin administration to tumor-
earingmicedecreasedtumorcellnumbersignificantly im dose- dependentmanner.
Furthermore, tumorinduceddepletion of immune cetlbar of the host, as
wasevidencedfrom the decrease in bonemarrowprageras well as thymic and
splenicmononuclearcellnumberswasreinitiated by wuin. Moreover, rather in tumor-
bearingmiceitinhibitedhematopoietictoxicity, and tiaateddepressedantioxidant and
detoxificationsystems. Dengt al. (2006) concludedthat, curcumin and its analogues a
effective  antioxidantswhich  can  protecthumanredietisfrom free radical-
inducedoxidativehaemolysis and the H-atom abstactirom the phenolic group
isresponsible for the activity. The observationsDeing et al. (2006) that the compounds
bearing ortho-diphenoxylfunctionalityexhibitmarkghligher anti-
haemolysisactivitiesthanthosebearing no suchfunatitygive us useful information for
antioxidantdrug design. Kempaiah and SrinivasarD%20emonstratedthatcurcumin has
displayed a protective influence on the erythrocyegrity in the high fat diet-
inducedhyperlipidemia.

The presentstudyshowedthat the animalsinjectedsameousdailywith 0.8 mg, nicotine/kg
body weightconcurrentlywithcurcumin 20 g/kg dietdaienugreekseeds 7.5 g/kg dietdaily
for 30 consecutivedayswerecaused a significantimgment in all
hematologicalparameterswhencomparedwith nicotine oumr
Theseparameterswerenearlysimilar to that in thetrocbrmgroups, thatmaybe due to the
additive antioxidanteffect of fenugreek and curcstmgether. Al Anangt al. (2015)
reportedthatcombinedtherapywithbothcurcumin andrapiemwasmuchbetterthaneach one
alone. Because, previousstudiesreportedthatnabti@eadantsstrengthen the
endogenousantioxidantsdefensesfromreactiveoxygelespand restore the optimal balance
by neutralizingreactivespecies (Albasha and A2044, Fetouh FA, and Azab, 2014).
Curcumin has anti-inflammatory and antioxidantpripswith a potentability to
inhibitreactiveoxygenspecies formation (Bisekal., 2005). Curcuminrepresents a class of
anti-inflammatory and antioxidantreported to beaéeptinhibitor of reactiveoxygenspecies
formation (Venkatesast al., 2000). Fenugreekhad a different active constitiserts as
flavonoids, alkaloids, vitamins and aminoacids @ast al., 2003). The ameliorativeeffect
of fenugreek and curcuminagainst nicotine induceditetoxicitymaybe due to
decreasenitric oxide production, uremictoxin, andreasing radical-scavenging enzyme
activitythroughscavengingreactiveoxygen and nitnspecies and chelatingredex-active
transition metal ions.

6. CONCLUSION

It can beconcludedthat nicotine had a strdegebn the hematologicalparameters. The
ingestion of fenugreek and/or curcuminprevent teeatoxicityinduced by nicotine. The
currentstudysuggeststhatfenugreek and curcuminmaghd in combating free radical-
inducedhematotoxicityinduced by nicotine.
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