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ABSTRACT

Parthenium hysterophorus has widely reported traditional uses which inclitdause for stimulation and purification
of platelets as well as body defense. Experimeete warried out to assess the impadathenium hysterophorus
leaf extract on hematological parameters of wistds. The results revealed that the extract (10+h8(kg p.o.)
produced no significant change in the packed a#lime, haemoglobin, red blood cell count, totattyte count,
monocyte, basophil, eosinophil, bleeding time alotting time. The dose of 100 mg/kg p.o. producesigaificant
(P<0.05) increase in neutrophil and decrease irphouyte. Platelet count was significantly (P<0.D&Eyeased at
the dose of 100 mg/kg p.o. The results did not stiphe traditional use of the plant leaf for stiation of blood

production. It however showed improvement of noaesfic immune responses involving phagocytosis and
inflammation.
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INTRODUCTION

Parthenium hysterophorus of Asteraceae family has been reported to hawtivaal uses in different parts of the
world [1]. This noxious weed was first recorded1®10 at Arunachal Pradesh and Nagaland and th&85B at
Pune [2]. In India, studies were carried out tocielate the use of this plant owing to its antioxidand anti-
inflammatory properties [3]. Studies also confirmauzbut the aqueous extract ”fhysterophorus which contains
free amino acids, glucose, galactose and potasshlaride [4], promotes platelet count improvemesy, body
defense system [6] as well as fertility [7]. Repdrave shown that activation of the host’'s immugiaial system by
any foreign stimulus leads to a spectrum of cellalad humoral events comprising of several effentechanisms
involving several cell types, cell products andubte serum factors [8]. The origin of these celks laematopoietic
stem cells, therefore shows a positive correlatimtween the haematologic activities of the body #mal
immunologic processes. It is an indication thatdiimg the body’'s haematological level will possitidgost the
immune state of a host [9]. Hence, it is worth tady of P. hysterophorus in the field of hematology and
immunology concerning their traditional uses. Immmnodulatory therapy could provide an alternative to
conventional chemotherapy against variety of dise@®nditions to achieve desirable effects [10].
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MATERIALS AND METHODS

2.1 Plant material

Leaves ofParthenium hysterophorus were collected from Green Fields of K L UniversiGuntur District, Andhra
Pradesh, India. They were then grinded in a mavitlr one litre of milliQ water and homogenized faver 3 h
period on an orbital shaker (Scigenics, Mumbaigngure maximum mixing for preparation of smoothi&][ The
smoothie was spin at 14,000 rpm (Thermo, MicroCL Ritrocentrifuge) in cold conditions for 12 min and
supernatant was removed and stored’@t ntil further analysis. A yield of 25% w/w exttawas obtained for
subsequent studies.

2.2 Experimental Animals

Wistar rats weighing between 83.6 — 128.5 g, fronR Biotechnologies, Bangalore and were used for the
experimental studies. The animals were maintain@deu normal environmental temperature (26€)8
approximately 12 h day and night illumination cycléae animals were provided with commercial ratfeapplied

by Hindustan Lever Ltd, Mumbai [12].

2.3 Acute Toxicity Studies

The estimation of the median lethal dose {)or the extract was done in Wistar rats orall§][IThe extract was
administered in biphasic manner using dosagesmgrggtween 10 and 100 mg/kg. The animals were wbddor
72 hours for behavioral effects such as nervousm¢asia, excitement, alertness, dullness and déath LD, was
calculated as the geometric mean of the dose #usiedd 100% mortality and that which cause 0% nitytal

2.4 Haematological Studies

Wistar rats were grouped into four of five ratstediast group received normal saline (10 ml/kg.pand served as
the control. The second, third and fourth grougired the extract (10, 50 and 100 mg/kg p.o.) ataly for 14
days. On the 5day, all the animals were anaesthesized with ofdom, sacrificed and their blood collected in
EDTA anti-coagulant bottles. Haematological methfgdy which includes haemoglobin (Hb), packed e®llume
(PCV), red blood cell count, total leucocyte coOMBC), differential leucocyte count, platelet counieeding time
and clotting time were performed.

2.5 Anti-inflammatory Study

Wistar rats used for the investigation were degfrigéwater during the experiment to ensure uniftwdration and
minimize variability in oedematous response [19]hey were divided into five groups (n = 5). Thesfigroup
received normal saline (20 ml/kg i.p.) and servechagative control. Three doses of the extract $00and 100
mg/kg) were administered intraperitoneally to tbeand, third and fourth groups respectively whietglsalicylic
acid (ASA; 100 mg/kg i.p) was given to the fifthogp as a reference standard. Inflammation was itidarced 30
min post treatment by injecting 0.1 ml of fresh edgumin into the sub-plantar surface of the rigimd paw of
each of the rats. Zero readings were taken twidaéénjection of egg albumin (0 min) and at 20 rmitervals after
the injection of egg albumin over a 2 h (120 mie)ipd. The edema at every interval was calculatetlation to
the mean paw volume before the injection of the alpgimin. Activity for the treated groups was exgsed as
percent inhibition of inflammation in relation tieet control group.

2.6 Statistical Analysis

The results of the studies were expressed as mezEM: The difference between the control and tceateans
were analysed using one-way analysis of varianddQXA). Student t-test was used where ANOVA showed
significant difference. Statistical significance svastablished at P < 0.05. Results were preserstadbées and
diverse charts (histograms, line graphs).

RESULTS AND DISCUSSION

3.1 Acute Toxicity Studies

No overt toxicity signs or death were observedaits and mice, 72 h post oral treatment with dosésden 10 —
1000 mg/kg. Hence, the estimated oral$ Bf P. hysterophorus leaf base extract in rats3s1000 mg/kg. The rats
treated intraperitoneally (i.p.) with 10 — 1000 kg/doses showed no overt toxicity sign or deathh2gost
treatment. However, all the rats treated with 1@@f)kg i.p. dose became recumbent and died withih 48 the
intraperitoneal treatment while those treated il 400 mg/kg i.p. doses neither showed toxidigns nor death
72 h post i.p. treatment. Hence, the intraperitbh®s, based on 24 h and 48 h post treatment observatims
were> 1000 mg/kg i.p. and 714.2 mg/kg i.p. in rats. Thiee treated intraperitoneally with extract doseg00
mg/kg showed neither toxicity signs nor death 2dokt treatment. At the dose of 800 mg/kg i.p., tliee were
calm, dull, had increased respiratory rate withtaldy of 66.7% and 100.0% occurring within 24 tda#8 h of i.p.
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treatment respectively. The mice treated intrapeeially with 1000 mg/kg dose became calm, dull @mlimbent
with increased respiratory rate. A mortality of 1@ occurred at this dose within 24 h. The estighate

intraperitoneal median lethal dose in mice was 0%0g/kg i.p. and 850 mg/kg i.p. for 24 h and 48olstgreatment
observations respectively.

3.2 Haematological Studies

Both increases and decreases were observed ¢ afidted doses for such parameters as haemogtiinpacked
cell volume (PCV), total red blood cells, total deayte count and bleeding time. However, none e$¢hchanges
was significantly different from the control. Inases and decreases were also observed in neutramdil
lymphocyte indices. However, the increase obsefeecdheutrophil was only significant (P < 0.05) hetdose of
100 mg/kg p.o. while the decrease observed in hoopte was only significantly (P < 0.05) differenbfn control
at dose of 100 mg/kg p.o. Also, there was a genmualnon-significant decrease in the monocyte cotlihe
basophil and eosinophil counts replicated the obrwunt. A general but non-significant decreass wlserved in
the clotting time while there was increased plateleunt in all the doses. The platelet count eiewmatvas
significant at the dose of 100 mg/kg p.o. (Tablesd 2).

Table 1: Effect of aqueous extract oP. hysterophorus leaf on some haematological indices of rats treaterally for two weeks

Treatment (2 weeks) Hb RBC WBC Platelet BT CT
(g/dL) (x 10y  (x 1074 (x 107 (sec) (sec)

Control 12.72:0.38 4.84t0.16 7.7& 0.59 468.6 14.5 31.44.1 43.2+2.7

Test (Ph)

10 mg/kg 12.16:0.55 4,78 0.24 8.22+1.00 476.0+17.7 38.(t6.4 38.0x25

50 mg/kg 12.86:0.60 5.10:0.13 8.2&81.20 491.G:+18.7 41.46.7 36.42.8

100 mg/kg 12.26:0.30 4.86:0.29 7.5@1.10 514.818.9* 23.23.1 38.43.7

Hb = haemoglobin; WBC = White Blood Cell; p.o. = Per os (per oral); RBC = Red Blood Cell; BT = Bleeding Time; CT = Clotting Time.
*= P<0.05, significantly different from control (One-way ANOVA; Sudent t-test).

Table 2: Effect of 70% v/v aqueous extract oP. hysterophorus leaf on differential leucocyte count of rats trea¢d orally for two weeks

Treatment _ Differential Leukocyte Count (%)

(2 weeks) Neu. Lym. Mon. Eos. Bas.
Control 11.8+1.2 87.809 04+04 0.0+0.0 0.0£0.0
Test (Ph)

10 mg/kg 20.0+4.2* 79.8+£2.2* 0.2+0.2 0.0£0.0 0.0+0.0
50 mg/kg 19.0+ 4.3 80.8+ 2.0 0.2£0.2 0.0£0.0 0.0£0.0
100 mg/kg 11.6+ 1.6 88.2+ 1.7 0.2£0.2 0.0+0.0 0.0£0.0
Neu = Neutrophils;, Lym= Lymphocytes; Mon= Monocytes;  Eos= Eosinophils;
Bas = Basophils. *= P<0.05, significantly different from control (One-way ANOVA; Sudent t-test).

3.6 Anti-inflammatory Study

The results revealed that intraperitoneal admiiistn of the extract (10, 50 and 100 mg/kg i.pd widt inhibit fresh
egg albumin-induced inflammation (measured as oadeneni) in rats. Significant increase in oedema was rathe
recorded at the dose of 100 mg/kg i.p. of the ektréhe statistical comparison was done with themad saline
treated group (Figure 1).
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Fig. 1. Effect of 70% v/v aqueous extract oP. hysterophorus leaf (10 — 100 mg/kg i.p.) on fresh egg albumin-dtuced paw oedema in rats.
* = P < 0.05; statistically different between treaed and control group (two-way ANOVA; Student t-tes}
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CONCLUSION

The present study evaluated the extract for hadamtal and immunomodulatory properties Rfhysterophorus
leaf part of which it is traditionally used. The rimanological models adopted in the evaluation tooto i
consideration both specific and non-specific tymésimmunity. The study revealed that the extract hreo
significant effect on the haemoglobin (Hb), packetl volume (PCV), red blood cell count, total leagte count,
monocytes, basophil, eosinophil, bleeding time eladting time of rats treated for 14 days. The nephils and
platelets of the 14-day treated rats however irsg@ssignificantly (P<0.05) increased at 100 mg/lg pnd 400
mg/kg p.o. doses respectively, while their lymphesydecreased significantly (P<0.05) at 100 mglkg p
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