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ABSTRACT

In the present study, the aqueous leaf extractadin®@m tenuiflorum (Linn.) was subjected to toxieigessment in
wistar albino rats at different dose levels of 1800 and 1000mg/kg body weight. No major changésdy weight
were observed at the end of 30 days of daily odwhiaistration. Biochemical parameters such as theels of
Protein, Urea, Creatinine, Uric acid, Aspartate hisaminase [AST], Alanine Transaminase [ALT], Laetat
Dehydrogenase [LDH] in serum were found to be wthin the normal limits. The levels of marker eneg in the
vital organs did not show any statistical significe between control and treated groups of animals.
Histopathological examination of the major vitalgans (liver, heart, kidney, lung and brain) revehlao
significant pathological alterations in the treateploup of rats. In conclusion, the present studgvah that the
aqueous leaf extract of Ocimum tenuiflorum is saifé non-toxic at the doses tested.

Key words: Ocimum tenuiflorum (Linn.), Chronic toxicity, Aqueous leaf extract, tal medicines,
Phytochemicals.

INTRODUCTION

The herbal and natural products of folk medicingehbeen used by men since the beginning of the huanze.
Plants continue to be a major source of mediciaghay have been throughout human history [1]nthd, the use
of different parts of medicinal plants to alleviaeecific ailments was in practice form anciente&nj2]. However
80% of the world’s population use plant as theimary source of medication [3Dcimum tenuifloruni. (Syn :
Ocimum sanctunh) [4] known as "Queen of Herbs” is an aromatianglin the family Lamiaceae which is native
throughout the Old World tropics and widespread asltivated plant and an escaped weed.

Literature reports stat®cimumto havepotent hypoglycemic [5], anti-hyperlipidemic [6]ntalipid peroxidative
[7], anti-oxidant [8], anti-ulcer [9], cardioprotidee [10], neuroprotective [11], hepatoprotectid®], hypotensive
[13], analgesic [14], anthelminthic [15], anti-badal [16], anti-cataract [17], anti-fertility [18Rnti-inflammatory
[19], anti-stress [20], anti-thyroid [21], anti-iex[22], anti-tussive [23], radioprotective [24],0wnd-healing [25]
activities.

Bioactive components dDcimum tenuiflorumare found to be eugenol, methylchavicol, linalasgeugenol and
methyl isoeugenol [26] and the most abundant plngotcal in the aerial plants @fcimum tenuifloruni. has been
reported to be methyl eugenol (36.9%).
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MATERIALS AND METHODS

Plant Material

The plant material oOcimum tenuiflorumused in this study were collected from Sembakkaambaram,
Tamilnadu, India. Authentication of plant materiaere carried out by Professor P. Jayaraman, Paatomy
Research Center, Tambaram, Chennai — 600 045.v#ofoidentification of voucher specimen, the planisre
deposited in herbarium(PARC / 2008 / 287).

Fresh leaves of the collected plant samples weaneld, washed, shade dried and used for extraction.

Figure 1 : Ocimum tenuiflorum

Table 1 : Phytochemical Analysis of aqueous leaf gact of Ocimum tenuiflorum

Phytoconstituents | Extract
Phenols +
Terpenoids
Tannins
Flavonoids
Reducing sugar
Alkaloids
Glycosides

+ = present - = absent

T

+

n
T

Preparation of plant extract

50g of fine powdered leaves @timum tenuifloruni.. was mixed with 300ml of distilled water and leallin a low
flame for 2 hours. The extract was then filterdtk filtrate was then dried at 60°C in an oven. Tfihe dried
material was stored in labeled sterile bottle H1°C which were utilized for further studies.

Screening for phytochemicals
The aqueous extract of the leaves @Eimum tenuiflorumL. plants were screened for the presence of
phytochemicals according to the standard protd@dp

In vivo toxicity studies

Experimental Animals

Adult female albino rats of Wistar strain, weighibgtween 100- 150g obtained from Saveetha UniyeiShennai
were used for the experimental studies. Animalsveeclimatized to the animal house conditions faeak. Water
and diet was givead libitum

The animal room was well ventilated with 12 hought and dark cycle, throughout the experimentaiqoe The
animals were provided with commercial rat feed $ieppby Hindustan Lever Ltd, Mumbai. The experinant
protocol used in this study was approved by thétii®nal Animal Ethical Committee — [IAEC3-1-201L0

Chronic Toxicity Studies

Grouping of Animals

Animals were divided into 4 groups.

Group I: The animal in this group served as cordaral were fed with pellet food and watelrlgitum.

Group II: Animals were treated with aqueous exsadtplant (100mg / kg body weight) orally for omenth.
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Group Ill: Animals were treated with aqueous exsad plant (500mg / kg body weight) orally for omenth.
Group IV: Animals were treated with aqueous exgadtplant (1000mg / kg body weight) orally for omenth.

Collection of Rat Blood and Tissues

On the 3% day (ie) at the end of the experimental period dbronic studies, animals in all the groups were
sacrificed by cervical decapitation after anaesthef them with ketamine (22mg / kg body wt). Bloods
collected in heparinized tube for the analysis efmhtological parameters. The collected blood samas
centrifuged for 10 minutes at 4000 rpm at 4°C ttaimbthe serum for biochemical estimations. Orgargh as liver,
heart, kidney, lung and brain were excised and aéstith ice cold saline.

Histopathological Studies

Sections of liver, heart, kidney, lung and brassues were perfused with 10% formalin and stonetthé same and
used for histopathological studies. The tissueewleen embedded in molten paraffin wax. Sectionewat at 5
um thickness and stained with haematoxylin and nedsi&E). The sections were then viewed under light
microscope (Nikon microscope ECLIPSE E400, modél, Tapan).

Statistical Analysis

All the results are expressed as Mean + Standavihtiten (SD). Comparison of group with the contweére
performed using the SPSS software package for wiadwersion 20).The significant difference betwé®s groups
are considered at p<0.05 level by Independent Fdst [28].

RESULTS

Table 2: Body weight changes in experimental ratse¢ated with Ocimum tenuiflorum aqueous extract

Particulars Initial Final

Group | 143+14.75 226%20.10
Group I 152+15.97| 240+21.19
Group Il 153+15.43| 253+20.97
Group IV 151+15.38| 276+20.50

Values are expressed as Mean £ SD of 6 rats in gashp. Group I-Control, Group 11-100 mg/kg b.w,dsp 111-500 mg/kg b.w & Group V-
1000 mg/kg b.w.

Table 3: Biochemical parameters in serum of controdnd Ocimum tenuiflorum aqueous extract treated rats

Parameters Group | Group Il Group ||l Group |

Urea 8.87+0.89 8.97+0.74 9.13+0.81  9.33+1.03
Creatinine 0.40+0.03 0.47+0.01 0.50+0.p5  0.53+0.06
Uric acid 1.35+0.14 1.23+0.19  1.32+0.17  1.54+0.25

Protein 6.33+0.59 6.38+0.5] 6.32+0.712  6.40+0.f72
AST 13.43+£1.37| 13.53#1.29 13.73+1|3 12.01+1/20
ALT 8.34+0.83 8.99+0.90| 9.52+1.0p 9.95+1.01

Values are expressed as Mean +SD of 6 rats in gaatp. Group I-Control, Group 11-100 mg/kg b.w,dsp 111-500 mg/kg b.w & Group IV-
1000 mg/kg b.w. Units : Urea—mg/dl, Uric acid—-mgAST—IU/L, ALT—IU/L, Protein—g/dl and Creatininegtai.

Table 4: Levels of marker enzymes in vital organsfexperimental rats treated with or without aqueousleaf extract of Ocimum

tenuiflorum
Vital Organs| Marker enzymep Group | Group Il Grdlip | Group IV
Liver ALP 20.44+2.45| 20.33+2.1 21.09+2.17 20.4@42
Liver ALT 9.12+0.92 | 10.26+¥1.04 10.44+1.18 11.35#4.1
Liver LDH 7.05+0.71 | 8.24+0.83]  9.34+0.9¢ 11.48+1.p2
Heart AST 10.32+1.04 10.64+1.08 12.53+1.p3 12.4281.
Heart LDH 10.34+1.78 11.49+1.1p 12.34+1.]19 12.9521|
Kidney ACP 9.32+0.64 9.65+0.95 10.24+1.01 10.5341|1
Lung LDH 10.15+1.34| 11.77+1.1%5 12.47+1.28 12.4681|3
Lung ICD 10.39+0.95| 10.45+1.65 11.32+1.14 11.4081|1
Lung MDH 9.23+0.99 | 10.62+1.2]1 10.94+1.14 11.52+1|24
Brain AchE 0.37+0.03|  0.43+0.05 0.54+0.13  0.64+0.p4

Values are expressed as Mean +SD of 6 rats in gaohp.
Group I-Control,Group 11-100 mg/kg b.w, Group 1188 mg/kg b.w& Group IV- 1000 mg/kg b.w. Units : AL, ALT — |U/L, LDH — IU/L,
AST — IU/L, ACP —IU/L, ICD (nmoles/min/mg), MDH @les of NADH oxidized/min/mgptn), AchE—(nmoles#mg)/
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Table 5: Levels of enzymic and of nornzymic antioxidants in the lung olOcimum tenuiflorum aqueous leaf extractreated rats

Parameters Group | Group Il Group lll | Group IV
Superoxide dismutase (SC | 0.29+0.02] 0.40+0.03] 1.47+0414 1.59+0.1"
Catalase (CA1 0.71+0.06| 1.56+0.76| 3.64+0.33 | 5.91+0.6¢
Glutathione peroxidase (GF| 1.72+0.12| 2.03+0.71| 4.64+0.4% | 5.68+0.3"
Ascorbic acid 0.11+0.01| 0.58+0.05| 1.45+0.18 | 3.66+0.3"
a-Tocopherol 2.89+0.27| 3.01+0.79| 3.82+0.39 | 6.19+0.6¢
Reduced glutathione (GS | 0.98+0.10| 1.42+0.11] 3.00+0.31 5.85+0.5¢

Values are expressed as Mean £ SD rats in each group.
Group I-Control,Group 11200 mg/kg b.w, Group 500 mg/kg b.w& Group V- 1000 mg/kg b.Wnits: SOD- u/mg protein; CAT - p moles of
hydrogen peroxide consumed/min/mg protein;  pg of GSH consumed / min / mg protein; Ascorbid-g1g/mg proteing-Tocopherol
pg/mg protein; GSH #g / g tissue. The symbol #represents statistigalfecance at p<0.05 when compared with Gr-I.

Figure 1 : Levels of LPO in the lung olOcimum tenuiflorum agueous extractreated rats
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Valuesare expressed as Mean +SD of 6 rats in each g Group I-Control,Group 11200 mg/kg b.w, Group F500 mg/kg b.w& Group IV-
1000 mg/kg b.w.

Chronic toxicity studies were carried out by ordhanistration of the leaf extracts cOcimum tenuiflorunfor a
period of 30 daysTable 2 depicts the body weight changes in the control medtment groups with respect
Ocimum tenuiflorunteaf extract administration. The average body weajltontrol group was found to be 143
nearly. A 58.04 % increase the body weight was observed in the control ati after 30 day. Similar increases
in the body weight were observed in all the extfadtgroups

Table 3represents that the biochemical parameters in ssample. All the biochemical parametwere found to
be well within the normal limits in all the treatepoups. A slightly increased level of urea andatirene was
observed in the serum of Groip-animals but it was not statistically significaitn elevation in the ALT activit
was also observed in Grolig-animals when compared with that of the contnaugp

Table 4represents the level of marker enzymes in homogesfatital organs of experimental rats fed with eous
leaf extract ofOcimum tenuiflorur. Liver ALP activity was found tdoe similar in all the experimental grou
However, a marked nasignificant increase in the liver ALT and LDH adtigs were observed in the 1000mg.
body weight treated group. A maximum of 20.54 % éase in the AST activity was seen in the heaGroup-IIl
animals, accompanied by a 25.24 % increase in Did Activity in the hearts of Gro-IV animals (1000mg/kg
body weight), when compared with their respectioetimls. However all the enzymatic activities of tital organs
were well within thenormal limits with no statistically significant efation in any of the treated grou

Table 5represents the levetsd enzymic and nc-enzymic antioxidants in lung homogenate. The agtief SOD
was found to be 0.29 units/mg protein in the lufigcantrol group. There was an incring trend in the SOD
activity as the dosage of the administration inseglanearly a 5 fold in the activity of SOD was observed in
lung of GrouplV animals when compared with that of the controbup. A similar dose dependent activity
catalase, glutathione peroxidase was also obsémtbé lung olOcimum tenuiflorunteaf extract treated rats when
compared with that of the normal raOcimum tenuiflorunadministration exerted a tremendous increase it
enzymic antioxidants treatment group (Gr-1V animals) when compared with control group. A 1I8%6 increas:
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in the a-tocopherol levels was also observed in the GraUmihimals as compared with control. There was an
increasing trend in the reduced glutathione leireldl the treated groups as the dosage leveleé#nact increases.

Figure 1 portrays the levels of lipid peroxidation in thenduof the experimental group treated with or withou
Ocimum tenuiflorurmeaf extracts. The levels of lipid peroxidation wefound to be decreased as measured by
TBARS method in the lung of the control animals.tAs dosage of the treatment@¢imum tenuiflorunincreased

a concomitant significant decrease in the lipidop&te levels were also observed. A 55.78% decre&dpid
peroxides in the Group-1V animals (1000mg/kg bodyght) was observed.

Histopathological sections of kidneys showed norstalctural features suggesting the preserved ratedrity of

the chronic treatment groups. The glomeruli andalrémbules namely the proximal and distal convalutgbules
exhibit the normal architecture indicating the adzseof renal toxicity. Similarly sections of lungdues of control
and the treated groups showed normal alveoli evéineahigher dose level of chronic treatment groofo®cimum

tenuiflorum.Brain appears to be normal in the treated grougmohals compared with control (Fig-2).

Figure-2 Histological sections of rat, liver, heart, kidneyJung, brain from the control and maximum dose (100mg/bw) treated groups
10x magnification

Control O. T treated

DISCUSSION

Nowadays multiple drug resistance has developedaltiee indiscriminate use of commercial antimigablolrugs
commonly used in the treatment of infectious dieed29]. Given the alarming incidence of antibigisistance in
bacteria of medical importance [30] there is a tamtsneed for new and effective therapeutic agi@ifs Therefore,
there is a need to develop alternative antimiclotiags for the treatment of infectious diseasesnfrmedicinal
plants [32&33].

Plant extracts have been used for many thousandgeafs in food preservation, pharmaceuticals atera
medicine and natural therapies [34]. The extrattigher plants can be very good source of aniitBdB85] against
various fungal and bacterial pathogens. Eventhobghal medicine is still the mainstay of about8tB4 of the
world population, mainly in the developing coungri®r primary health care [36] lack of scientifialidation and
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toxicity evaluation has attenuated its usage ascehof treatment. Therefore, it is necessary tegtigate these
plants scientifically which have been used in tiadal medicine to improve the quality of healthear

The claim that natural plant products are safe lshbe accepted only after the plant product pasesigh toxicity
testing using modern scientific methods [37]. Téedmine the safety of drugs and plant productshioman use,
toxicological evaluations are carried out on vasiexperimental animals to predict toxicity. There ather several
comprehensive toxicological studies on some naaxthct [38,39,40,41&42].

When a drug is used, it is expected to benefitéo®ient. At the same time, it is a fact that éhisrno drug which is
totally free from harmful effects. A drug can beedsafter a careful weighing @ros and consthe benefit risk
reaction. Hence, toxicity assessment of aqueodisldeact ofOcimum tenuiflorunplant species was carried out in
order to find, whether the drug has any adversecefin the organs such as liver, heart, kidneyg lamd brain.
Chronic toxicity studies in animals are of valuepiedicting potential toxic effects of a substance plant extract
from which the response may be correlated with hunitaalso gives an idea about the organ systemhmewment
[37].

In the present study, the evaluation reports irditaat, reduction in body and internal organ wisigire considered
sensitive indices of toxicity after exposure toitosubstance [43&44]. The evaluation of the chrdnidcity at the
doses of 100, 500 and 1000 mg/kg/day for 30 dagsemted no signs of body weight changes, behatimmges
and toxic signs. Hence, we could substantiatettigatirug does not bring out any pathological effect the growth
rate of the animals.

There is no significant change in hematologicalapsaters like hemoglobin, RBC, platelets, reticutesy
monocytes, basophils, MCV, MCH, MCHC, PCV in thdrast treated animals. Hematological changes ssch a
anemia are often accompanied with bone marrow itgx[d5&46]. According to [47] anemia that resuliter
administration of agent can be a result of lysidlobd cells. However no such anemia is observest ahronic
treatment with the extracts suggesting that thereilysis of blood cells. The observed valueslobt parameters
within the normal range show that the drug is rmxietin nature.

The white blood cells are found to be unalteredlithe experimental groups when compared with ¢fi@ontrol in

the chronic studies using aqueous extracOoimum tenuiforum[48] showed the aqueous extract @€imum
sanctumreduced tuberculosis and increased the neutraptdl lymphocyte counts with enhanced phagocytic
activity. Analysis of blood parameters with respeceinimal studies has a high relevance and preeligalue for
humans [45&46]. This indicates its safe usage imdms. Chronic exposure of the animals to the péairtact
Ocimum tenuiflorurreven at higher dosage when tested for the bioa®@marameters such as protein, urea, uric
acid; AST, ALT and creatinine do not show any digant difference in their levels when comparedhwihe
control animals.

The normal values of the biochemical parametéesUrea and Creatinine suggest that the extract dgmuuce

any sort of disturbance in the renal function, as heen found in case of various plant extractangaminases,
LDH, and alkaline phosphatases are good indicdiserf heart and kidney damage respectively [4%le Bctivities

of aspartate transaminase, alanine transaminaséhardvels of protein, urea, uric acid and créaéirshows that
the function of the liver, heart and kidney are aif¢cted by the oral supplementation of extracts.

Ocimum tenuiflorundo not show any changes in aspartate transamints@ne transaminase and total protein
which portrays that the function of the liver ist adfected by the extract. However, methyl eugetia, major plant
phytochemical constituent of the aqueous extracshewn to form DNA and protein adducts and to cause
hepatotoxicity and carcinogenicity in rodents [50&5When administered, 3 methyl eugenol is alsowshto cause
hepatocyte cytological alterations like cytomegddyppfer cell pigmentation, chronic inflammationdaatropy of

the liver [52]. But, in the current study, we haw@ observed such changes in the liver provingotistective effect

of the other constituents in the plant extract.

No marked changes in the histomorphology of hemdlt @rdiac marker enzymes are observed when rated
with different concentrations of aqueous leaf etgaof Ocimum tenuiflorumOur studies are supported by the
studies of [53&54] which clearly shows the cardtective effect of the juice dd. tenuiflorumleaves has greater
cardiac stimulant and cardiac tonic drug. The olzg@n of the current study portrays that the adthinistration of
the aqueous extract ddcimum tenuiflorumdid not cause any mortality nor altered the biodical and
histopathological indices in chronic studies. Tihidicates that the plant extract is not harmfuhatlevel tested and
can be safely used as an antimicrobial agent.
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CONCLUSION

Chronic administration of aqueous leaf extracOafmum tenuiflorum{Linn.) shows no significant adverse effects
on the parameters such as heamatological, biochémid also body weight changes. The level of tlaeker
enzymes in the vital organs were also found to dxenal. Histopathological studies also showed appear of
normal architecture of the vital organs of eimum tenuifloruntreated rats and did not induce any toxic effatts
different doses. It may be concluded that the agsideaf extract oDcimum tenuiflorunmay be considered as
relatively safe and non-toxic.
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