
CHAPTER 12 

SUMMARY & CONCLUSION 



CONCLUSION 

The objective of the investigation was to explore and prove the ethnomedicinal claims of three 

medicinal plants practiced by traditional healers of Sikkim in their health care system. 

Numerous medicinal plants used by the ethnic communities of Sikkim are neither systematically 

documented nor scientifically tested. The scientific studies of these ethnomedicines can lead to 

the discovery of promising biomolecules (drugs) and may be the answer to many illnesses in a 

cost effective way. In purview of this, it was thought to be much worthy to take up the present 

research project i.e. "Chemical and Pharmacological Evaluation of Ethnomedicinal Plants of 

Sikkim"so as to explore the pharmacology and development of some novel molecules from the 

indigenous plants. 

The Chapter 1 of this thesis deals with the importance and development of herbal and 

traditional medicine in the present scenario. Herbal medicines include herbs, herbal 

preparations, natural products of plant origin and finished herbal products that contain active 

ingredients, parts of plant, or other materials, or their combination. Interest in natural sources 

as curatives for a variety of maladies or recreational use reaches back to the earliest points of 

history. Natural products now and in future will continue to exist and grow to become even 

more valuable as sources of new drug leads. This is because the degree of chemical diversity 

found in natural products is broader than that from any other source, and the degree of 

novelty of molecular structure found in natural products is greater than from any other source. 

Drug development over the years has relied only on a small number of molecular prototypes to 

produce new medicines. So, research into the use of plant-derived natural products should be 

emphasized as they possess broad spectrum of activities. To fully capitalize on the extensive 

biodiversity available to us in natural products, high efficient screening processes need to be 

improved. This chapter deals with such approaches which are used to develop drug from 

herbal sources. 

The Chapter 2, deals with the reports on phytochemical and pharmacological analysis of 

Urtica parviflora Roxb., Callicarpa arborea Roxb. and Mortnda citrifolia Linn. The morphology, 

ethno-medicinal uses and advance research on these plants consisting of various 

pharmacological activities have been elaborated in the form of review of literature. Though 

some reports on phytochemical and pharmacological analysis of Urtica parviflora, Callicarpa 

arborea and Morinda citrlfolia exist in the literature, the present study revealed the presence of 

additional constituents with significant pharmacological activities. 
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In Chapter 3, the modem methodologies for extraction and isolation of bioactive compounds 

from Urtica parviflora Roxb.; Ca/licarpa arborea Roxb. and Morinda dtrifolia Linn. along with 

phytochemical group tests have been presented. The isolated bioactive compounds were 

analysed by using physical spectroscopic methods like UV, IR, 1H NMR, 13C NMR, Mass and 

melting point determination etc. The evidence presented conclusively proved that the isolated 

bloactive compounds isolated are [3-Sitosterol from Urtica parviflora Roxb. Leaf, Oleanolic acid 

from Callicarpa arborea Roxb. leaf and 1-8 dihydroxy, 3 methyl, 6 methoxy anthraquinone from 

Morinda citrifolia Linn. root. The isolation of phytoconstituents bear much significance because 

the presence of [3-Sitosterol in the leaf of Urtica parviflora Roxb. And 1-8 dihydroxy, 3 methyl, 

6 methoxy anthraquinone are not reported previously. 

In Chapter 4, the oral acute toxicity study of ethanol extracts of Urtica parviflora Roxb. leaf, 

Callicarpa arborea Roxb. leaf and Morinda citrlfolla Linn. root are described. The protocol 

design and methodology was approved by the Institutional Animal Ethics Committee. The LD5o 

(Median Lethal Dose) of orally administered ethanolic extracts of leaves of U parviflora, C 

arborea and root bark of M. dtrlfolia were found to be 3500 mg/kg, 1666.67 mg/kg and 950 

mg/kg body weight per oral respectively in albino rats. 

Chapter 5 deals with the hepatoprotective activity of ethanol extract of Urtica parviflora Roxb. 

leaf only. Other two plant drugs namely methanol extracts of, Calllcarpa arborea leaf and root 

bark of Morinda dtrlfolia did not showed any significant hepatoprotective activity in the pilot 

study, thus excluded from the purview of this study. Also in this study the ethanolic fraction of 

Urtica parviflora was chosen because of it showed higher hepatoprotective activity as 

compared to other fractions. Oral administration of Uparviflora leaf extract restored the 
I 

hepatic cell damage in a dose dependent manner providing significant protection at a dose of 

750 mg/kg body weight as compared to the standard drug Silymarin. The findings provide the 

scientific basis for traditional use of U parviflora leaves for managing hepatic disorders. The 

data obtained are consistent with literature report on ethnopharmacotogical usage of the plant 

as a hepatoprotective agent. This was further evident from the enzyme assays such as ALT, 

AST, ALP, Total protein and bilirubin along with the histopathological examination of liver in 

rats treated with the leaf extract. The mechanism by which U parviflora exerts its protective 

action against carbon tetrachloride induced alterations in the liver may be due to the 

antioxidative effect of the plant extract. 

Chapter 6 deals with the wound healing activity of three plant extracts from Urtica parviflora 

Roxb./ Callicarpa arborea Roxb. and Morinda dtrlfolia Linn. respectively. Three wound models 

such as Excision, Incision, and Dead space were selected to evaluate the wound healing 
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potential. Separate group of animals were treated with ointments prepared from the extracts 

and with oral feeding of the extracts. Three parameters were studied in dead space wound 

model, namely dry granuloma weight, breaking strength and estimation of hydroxyproline. The 

histopathological examinations were recorded in five parameters i.e. Keratinization, 

Epithelization, Rbrosis, Collagen, and Neovascularisation. 

Wounds of all ages create an impression of individuality on a microscopic level as specific as a 

finger print. Wounds are disruption of the normal anatomic structure and function and the 

body restore this abnormality with the process of wound healing, which is a very complex, 

multifactor sequence of events involving several cellular and biochemical changes to 

regenerate and reconstruct the disrupted anatomical continuity with the maintenance of the 

functional status of the skin. 

The results in this study are in support that the wound healing and repair is accelerated by 

applying extract ointments as well as oral feeding. It can be concluded from this study that, the 

three plants have significant wound healing activity which could be credited to the presence of 

their active principles and showed variability in different parameters. The enhanced capacity of 

wound healing with the Cal/icarpa arborea could be explained on the basis of the anti

inflammatory effect of the plant and presence of Oleanolic acid moiety, that are well 

documented in other chapters. The highest wound healing activity showed by the ointment 

prepared from the methanolic root bark extract of Mortnda dtrlfo/ia may be due to the 

presence of the anthraquinone moiety i.e. 1-8 dlhydroxy, 3 methyl, 6 methoxy anthraquinone, 

which has antimicrobial property. This ability was especially obvious when the data were 

compared with the other plants. All the three plants are used by the local communities to treat 

fracture and dislocation and other skin injuries. exhibited wound healing potential in one or 

more parameters. 

In Chapter 7, antioxidant actiVities of methanol extracts of Urtica parviflora Roxb. leaf, 

Callicarpa arborea Roxb. leaf and Mortnda citrlfolia Linn. root as wen as their respective isolated 

compounds, Compound I, II and III has been presented. The antioxidant activity was studied 

by in vitro ferrous sulphate induced lipid peroxidation, DPPH (1,1-diphenyl -2 picryl hydrazyl) 

free radical, superoxide radical scavenging assay using vitamin E (SmM) as standard drug. The 

percentages of inhibitions were calculated as compared with standard drugs. It was observed 

that the methanol extracts of all the plants exhibited a considerable Inhibition of lipid 

peroxidation and possessed DPPH radical, and superoxide radical scavenging activity. The 

percentage of inhibition was on a concentration dependent manner in all the models. Further 

study with compound I and compound II at 25 and 50 lJg/ml concentrations showed significant 

antioxidant effects in concentration dependent manner in all the models tested. In conclusion, 
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the presence of (3-sitosterol, Oleanolic add and anthraquinone glycoside isolated from the 

plants could be responsible for the observed antioxidant activity. 

Chapter 8 deals with the hypoglycemic activity of the plant drugs. Hypoglycemic activity of 

drugs is conventionally assessed in diabetic animal models by observing drug-induced fall in 

fasting blood glucose (FBG) or suppression of glucose tolerance curve. Diabetes is induced 

experimentally by partial or total pancreatecctomy, exposure to antislet cell antibodies, or by 

injecting chemical agents, such as alloxan or streptozotocin, that cause widespread destruction 

of insulin-secreting pancreatic beta cells. All the plant extracts were subjected to hypoglycemic 

activity in albino rats. Diabetes was induced in this study by a single intra peritoneal injection 

of freshly prepared Streptozotodn (SlZ) in a dose of SOmg/kg body weight dissolved in citrate 

buffer pH 4.5 to overnight fasted rats. The hypoglycemic activity on these animals was carried 

out after one week of SlZ injection when the stabilization of diabetes was ensured. The 

animals with fasting serum glucose (FSG) of 240 mg/dl and above were used for this activity 

along with the normal rats. 

The result reveals that methanolic extract of Urtica patviflora succeeded to control the rise of 

serum glucose level (70.6%) within 1st hour of Glucose Tolerance Test in streptozotocin 

induced diabetic rats, followed by its isolated compound (3-sitosterol (60.0%} and Compound 

II, which is Oleanolic acid, isolated from cal/icarpa arborea (55.2%). Morinda dtrifolia and its 

isolated compound 1-8 dihydroxy, 3 methyl, 6 methoxy anthraquinone failed to normalize the 

rise of serum glucose level. Thus out of the three plants studied, the plant Urtica parviflora, 

was found to have remarkable hypoglycemic activity. 

The antidiabetic effect of test drugs as compared to the standard drug, Glibenclamide is very 

much signiftcant. The percentage reduction of serum glucose level by the methanol extracts of 

Urtica patviflora (27.2) and Callicarpa arborea (19.2) are much higher than the standard drug, 

Glibendamide (18.5); which indicates high efficacy of them, in reducing serum glucose level in 

diabetic rats. 

In the study of hypoglycemic activity of the plant drugs, in normal healthy rats by considering 

the percentage reduction when compared to the value of the control group, it is revealed that 

Compoud I and Compound II exhibited same percentage reduction. 

In the present study, it is fairly evident from the studies performed in all the three models that 

maximum percentage reduction of serum glucose level was found with the methanolic extract 

of Urtica patviflora and Compound I, isolated from the same plant. Hence the plant Urtica 

parviflora is having highest hypoglycemic activity, followed by calicarpa arborea and Morinda 

citrifolla in streptozotodn induced diabetes in rat. This is further confirms the strong glucose 

307 



lowering effect of nettles of other species as reported earlier. This effect may be caused in part 

by the reduction of intestinal glucose absorption. 

In conclusion, the present study seems to support the potential of a methanol extract of Urtica 

parviflora as an effective hypoglycaemic agent when compared with Metformin, a drug which 

has long since been used for the treatment of Type 2 diabetes. This study shows that Urtica 

parviflora can restore the normal blood levels of glucose. 

Chapter 9, which deals with the antimicrobial activity of methanol extracts of Urtica parviflora 

leaf, Cal/icarpa arborea leaf, Morinda dtrifolia root; Compound I, Compound II and Compound 

III has been studied in vitro. The in vitro test was carried out by agar dilution and disc diffusion 

method. 

The methanol extract of Urtica parviflora leaf exhibited a significant antimicrobial activity 

against 257 stains of Gram-positive and Gram-negative bacteria including MRSC, sensitive 

between 256 and 1000 J.Lg/ml concentration of the extract. The percentage of inhibition was 

65.36 at a concentration of 128-512 J!g/ml. 29.57% bacteria were resistant at 1000J.Lgfml, 

while remaining 5.05% were resistant up to 2000 p.g/ml, the highest concentration of the 

extract tested. The MICs tests revealed that 58 out of 63 Gram-positive bacteria were sensitive 

between 128 and 256 J!g/ml, while out of 179 Gram-negative isolates, 92 were sensitive 

between 256-512 J.Lg/ml concentration of the extract. Hence, the antimicrobial activity of the 

extracts was directed against both Gram-positive and Gram-negative bacteria. In case of 

Compound I, which is (3-sitosterol, all the isolates were sensitive at 128-256 J.Lg/ml 

concentration except the Vibrio cholerae 14033 and all the MRSC strains were susceptible to 

Compound I at the minimum concentration, while they are resistant to both the standard 

antibiotics amoxydllin and gentamydn. 

The methanol extract of Callicarpa arborea leaf exhibited a significant antimicrobial activity 

against 257 Gram-positive and Gram-negative bacteria. The results showed that 85.99% 

isolates were inhibited by the extract at a concentration of 128- 512 p.g/ml and 13.61% were 

resistant at 1000J.Lg/ml, while remaining 0.38% was resistant up to 2000 p.g/ml, the highest 

concentration of the extract tested. The MICs tests revealed that 51 out of 78 Gram-positive 

bacteria were sensitive in the minimum concentration, while out of 179 Gram-negative isolates, 

73 were sensitive between 128-256 llg/ml concentration of the extract. The antimicrobial 

activity of the extracts was directed against both Gram-positive and Gram-negative bacteria but 

more sensitive to Gram-negative strains. The isolated Compound II, which is Oleanolic acid, is 

sensitive to all strains at the minimum concentration but MRSC strains were resistant to 
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compound II at concentration of 128 J.Lg/ml, while they are resistant to both the standard 

antibiotics used. 

The methanol extract of Morinda citrifolia root also exhibited a significant antimicrobial activity 

against 257 Gram-positive and Gram-negative bacteria including multi-resistant Staphylococcus 

(MRSC) strains. All the three reference MRSC strains of bacteria were found to be sensitive 

within 1000 J.Lg/ml concentration of the extract. The results of the antimicrobial spectrum of 

the root extract showed that it is sensitive to 85.99% isolates, at a concentration of 128- 512 

1-tQ/ml, 14.39% of the isolates were inhibited at a concentration of 1000J.Lg/ml, while the 

remaining 1.16% where inhibited at concentration 2000 J.Lg/ml, the highest concentration of 

the extract tested. The MIC tests revealed that 64 out of 78 Gram-positive bacteria were 

sensitive between 128 and 256 J.Lg/ml (zone diameter 10-16 mm); while out of 179 Gram

negative isolates, 73 were sensitive between 256-512 J.Lg/ml concentration of the extract (zone 

diameter 10-14 mm). Hence, it can be inferred that the antimicrobial activity of the methanol 

extract was directed both against Gram-positive and Gram-negative bacteria. The isolated 

Compound III, which is 1-8 dihydroxy, 3 methyl, 6 methoxy anthraquinone, which was tested 

for antimicrobial activity revealed that all the isolates were sensitive at 128-512 J.Lg/ml 

concentration of the Compound III except the P. auruginosa. It was observed that all the 

MRSC strains were susceptible to Compound III at a concentration of 128 J.Lg/ml, while they 

were resistant to the two standard antibiotics used. 

The present investigation therefore reveals that the methanol extracts of Urtica parviflora leaf, 

caticarpa arborea leaf and Morinda citrifo!la root have a significant degree of antimicrobial 

activity, which may be due to the presence of Compound I, Compound II and Compound III as 

evident by the tests. This can explain the rationale for the use of the plants in treating infections 

in traditional medicine. 

Chapter 10 is devoted to the anti-inflammatory and antipyretic activity of plant drugs. The 

results of the antiinflammatory activity of Urtica parviflora leaf, cal/ialrpa arborea leaf and 

Morinda dtrifolia root, which was carried out in three models i.e. Carrageenan-induced edema 

test, cotton pellet induced granuloma test, and arachidonic add induced paw edema test. It 

reveals that, Compound II, which is Oleanolic acid, at the dose of 30mg/f<g b.w.p.o. has anti

inflammatory activity in carrageenan induced paw edema in rats similar to the standard drug at 

the dose of lOOmg/kg b.w.p.o. 
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In conclusion out of the three plants the plant C arborea (contains Compound II) has got 

maximum anti-inflammatory activity. There was dose dependant reduction in granuloma tissue 

formation in extract, isolated compouds and Indomethacin treated rats. Again in cotton pellet 

induced granuloma model, methanolic leaf extract of Callicatpa arborea. and its isolated 

compound, Oleanolic add proved their efficacy in inhibiting granuloma formation (36.01% and 

38.20%) at the dose of 30 mg/kg b.w.p.o. and 200 mgjkg b.w.p.o respectively. In conclusion, 

out of three plants the plant C arborea (contains Oleanolic add) has got maximum anti

inflammatory activity. 

The anti-inflammatory activity of Compound II (64.06%) at the dose of 30 mg/kg b.w.p.o. is 

comparable to that of standard drug Phenidone (71.86%) at the dose of 200 mgjkg b.w.i.p. 

followed by Compound III (63.20%) at the dose of 30 mg/kg b.w.p.o and MEMC (Methanol 

extract of Morinda citrifolia, 56.70%) at the dose of 200 mgjkg b.w.p.o. in arachidonic acid 

induced inflammation in rats. 

It was found that the antipyretic effect of Compound II, which is Oleanolic acid, at 30 mg/kg 

b.w.p.o. is similar to the antipyretic activity of paracetamol in Brewers' yeast induced pyrexia 

model in rats. The study revealed that MECA and compound II i.e. the plant C arborea possess 

the maximum antipyretic and anti-inflammatory activity out of the three plants studied. The 

statistical analysis also revealed the significance. 

All the experiments which were performed both by using in vitro and in vivo models to 

establish and authenticate the ethnomedicinal claims on plants of the Sikkim Himalayan region 

have yielded valuable information. It proves the right importance of use of these plants by the 

people of this region as aids in their health care system in form of indigenous ethnomedidnes 

since time immemorial. In the context of combinatorial chemistry and phytomedidne and 

herbal preparations (wherein large numbers of compounds are present as a mixture) may lead 

to the development of novel drugs. Many drug discoveries produce the key components and 

lead molecules, which are identified as fingerprints obtained from the studies of herbal 

medicines as well as ethnomedidnes. 

The studies undertaken in this thesis was also an attempt towards the search of such lead 

molecules from the plant drugs, which may contribute a little but impotant step in the 

development of newer molecules of high therapeutic value. Most of the work presented in this 

thesis has been authenticated with concomitant publications in national and international 

journals. 
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Abstract: The ethanolic extract of leaves of Urtica parviflora (EEUP) was evaluated for the hepato protective 
effect in carbon tetrachloride (CCJ...) induced hepatotoxicity in rats to prove its ethnomedicinal claim by the hill 
people of Sikkim. Hepatotoxicity was induced in Swiss Albino male rats of Sprague Dawley strain by 
subcutaneous irYection of carbon tetrachloride at the dose of 1 mL kg-1 body weight The hepatoprotective 
activity was evaiuated by the assay of liver fimction biochemical parameters such as aspartate 
aminotmnsaminase (AST), alanine aminotransaminase (ALT), alkaline phosphatase (ALP), total bilirubin, serum 
protein and by study of histopathology of the livers. The toxic effect of carbon tetrachloride was controlled 
significantly by the EEUP at 250, 500 and 700mg kg-1 p.o. (p<0.05) as compared to the C~ treated animals by 
restoration of the levels of serum bilirubin, proteins and hepato protective enzymes. Histopathological studies 
revealed that the centrolobular necrosis induced by CCJ... was recovered to nonnal state by EEUP in a dose 
dependent manner. The study confmns the possible hepatoprotective potentiality of the ethanolic extract of 
leaves of Urtica parviflora which had been collected from Sikkim. Studies are under process to isolate and 
characterize the bioactive component present in the plant as well as to establish the mechanism of action 
underlying for its hepatoprotective potentiality. 

Key words: Hepatoprotective activity, Urtica parvtflora, carbon tetrachloride 

INTRODUCTION 

Urtica parviflora Roxb. (Urticaceae) is a perennial 
shrub used in traditional medicine in Sikkim, Darjeeling 
and in North Bengal (Gurung, 1999). The roots are 
employed for the treatment of fractures of bone and 
dislocations of joints (Ramachandran, I 992). The leaves 
are used in dysentery, joint pain and liver disorders 
(Gurung, 1999). The inflorescences are used as cleansing 
agent after parturition and in the treatment of dermatitis in 
the alpine region of central and eastern Himalayas 
(Ramachandran, 1992). Urtication was practiced for the 
trea1ment of certain diseases and consisted of beating the 
skin with a bunch of nettles (White, 1887). The result was 
erythema and whealing but after the third or fourth 
successive application, the skin ceased to react under 
fresh contact (White, 1887). Acetylcholine, histamine 
and 5-hydroxytryptamine have been implicated in itching 
from the stinging hairs (Emmelin and Feldberg, 1947; 
Saxena et al., 1965). The hairs are described by 
Thurston and Lersten (1969) and Uphof and Hummeh 

(1962). Recently, Oxalic acid and tartaric acid were isolated 
from other species of Urtica (U. thunbergiana) as major 
long-lasting pain-inducing toxins (Fu et al., 2006). The 
roots of stinging nettle (Urtica dioica) had been studied 
for the treatment of Benign Prostatic Hyperplasia (BPH) 
and associated Lower Urinary Tract Symptoms (LUTS) 
(Egon, 2001). Liver is an important organ actively involved 
in many metabolic functions and is the frequent target 
of number of toxicants (Meyer and Kulkarni, 2001 ). 
Therefore, the disorders associated with this organ are 
numerous and varied (Wolf, 1999). Liver disorders have 
long been recognized as one of the most important health 
problems in the developing countries. Hepatitis is one of 
the most common diseases in the Eastern Himalayan 
region of Sikkim (Roy Burman, 2003). In absence of a 
reliable liver protective drug in the modem medicine, there 
are number of medicinal preparations in Ayurveda, 
recommended for the treatment of liver disorders 
(Cbattetjee, 2000). In view of this, the present study has 
been undertaken to investigate the hepatoprotective 
activity of U. parviflora Roxb. leaves against the CC14 

induced hepatotoxicity in albino rats. 

Corresponding Author: Prasanna Kumar Kar, Himalayan Pharmacy Institute, Majhitar, East Sikkim, India 
Tel: +919474528712 Fax: +913592246247 
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MATERIALS AND METHODS 

Plant materials: The leaves of Urtica parviflora Roxb 
was collected from Majhitar, East Sikkim, India in March 
2006. The plant was identified by the Botanical Survey of 
India (BSI), Gangtok, Sikkim. The voucher specimen 
(HP-124) has been retained in our laboratory for future 
reference. The collected leaves were air-dried and 
pulverized in a mechanical grinder. 

Preparation of extracts and phytochemical study: The 
leaves (500 g) were coarsely powered and subjected 
to successive solvent extraction with petroleum ether 
(60-80"C), benzene, chlorofonn, ethanol and water. In the 
preliminary hepatoprotective studies, ethanolic extract 
shown to have better protection than the other extracts. 
Therefore the ethanolic extract was further used for 
phannacological screening. The extract was suspended 
in aqueous Tween 80 solution (0.5%). The chemical 
constituents of the extracts was identified by qualitative 
chemical tests and further confinned by thin layer 
chromatography for the presence of alkaloids, sterols, 
tannins, reducing sugars and flavonoids (Trease and 
Evans, 1996). 

Animals: Swiss Albino male rats of Sprague Dawley 
strain, weighing 150-175 g each, were used. They were 
housed under standard conditions of temperature 
(23±1°C) and relative humidity (55±10%); 12112 h 
light/dark cycle and fed with standard pellet feed and 
water ad libitum. The Institutional Animal Ethics 
Committee reviewed the entire anintal protocols prior to 
the experiment (No. HPIIIAEC/PK/08/2006). 

Experimental induction of liver damage: Liver damage 
was induced in rat by administering CCI4 subcutaneously 
in the lower abdomen at the dose of I mL kg-1 body 
weight except the animals of first group. cc~ was 
administered on every first and fourth day of the week 
up to 13 weeks. The rats were divided into 5 groups, 
8 animals in each. Group 1 served as control, receiving 

Tween80 solution (0.5%) orally. Group 2 received only 
CCJ... In a pilot study it was observed that the ethanolic 
extract showed prominent liver protection against CClt 
induced liver damage. The .ethanol extract of U. parviflora 
Roxb leaves (EEUP) was administered orally to groups 3, 
4 and 5 at a dose of 250, 500 and 750 mg kg-• p.o. 
body weight, respectively. Reference <hug Silymarin 
1 00 mg kg_, p.o. was administered to Group 6 animals in 
Tween80 solution (0.5%). Every day at 9.00 am, a known 
quantity of food was replenished. The animals were kept 
starved over night one day before the last day of the 
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experiment. On the next day they were sacrificed and 
blood was collected making an incision on jugular vein 

Enzyme assay: The serum was separated from the 
blood for biochemical estimation by centrifugation at 
2500-3000 rpm. Different parameters like serum alanine 
aminotransaminase (AL T), aspartate aminotransaminase 
(AST) and alkaline phosphatase (ALP) activity were 
measured according to the method of Reitmen and 
Franckel (Reitman and Frankel, 1957). 

Estimation ofto1al protein and bilirubin: The level of total 
protein {TP) was estimated in the serum of the animals by 
Biuret method (Kingsley and Frankel, 1964). The level of 
bilirubin was estimated by the method of 11:allory with 
slight modification (Mallory and EvelyP.., 1939). 

Histopathological examination: The liver lobes of the 
animals were removed and washed with normal saline 
(Fig. I a). Small pieces of liver tissue were preserved in 
100/0 formaljn solution for histological analysis. The pieces 
were dehydrated with 90% ethanol, embedded in paraffm, 
cut into thin sliced sections (7 }liD thick), stained with 
haematoxylin-eosin dye and observed under a light 
microscope, for cell necros.is, vascular degenerative 
changes, inflanlmation and fibrosis. 

Statistical analysis: The data were analysed statistically 
using one-way analysis of variance followed by Dunnett 
t-test. The data are expressed as mean±SEM p-values 
less than 0.05 indicate significance. 

RESULTS AND DISCUSSION 

The phytochemical studies (chemical test and TLC) 
revealed that presence of alkaloids, sterols, tannins, 
flavonoids and reducing sugar (Table 1 ). The biochemical 
mechanism ofhepatoprotective activity of the EEUP, the 
levels of ALT, AST, ALP, total protein and bilirubin 
were shown in Table 2. EEUP has shown dose dependent 
and significant (p<0.05 compared to CCJ.. group) 
hepatoprotective effect at the dose levels 250, 500 and 
750 mg kg-' p.o. The increase in the level of hepatic 
enzymes and serum bilirubin reflected the depth of 
jaundice, cellular leakage and the loss of cellular integrity 
of the cell membrane (Sarawat et al., 1993). The ethanol 
extract at the dose level of750 mg kg-1 p.o decreased the 
elevated levels of ALT, AST, ALP and Bilirubin at the 
levels of 47.9, 58.3, 63.7 and0.74IUL _,(Table 2)afterCC.4 
induction. Single dose of CCl4 caused centrolobular 
necrosis, extending to midzone with neutrophilic 
collection inside the lobule (Fig. lb). The decrease in 
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hg 1 Fbotomicrographs ofliver sections of rat stained With haematoxylin and eosm (xlOO). (a) laver section from normal 
rat showing normal liver ardutecture with normal hepato1..yte morphology, (b) liver section from CC14 -treated rat 
showmg centrolobular necrosts extending to m1dzont' wtth neutrophillic collection. (c) Ltver section recovenng 
from CC4 induced toxicity m EEUP 250 mg kg-· treated rat (d) Liver sectton deptcting the clear bile canaltcuh 
normal cistribution ofkupffer cells and smusotdal cells in EEUP 500 mg kg-' treated rat atd (e, t) Laver architecture 
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Table 2: Effect of ethanol leaves extract of U. POFJij/lom on cq. induced hepatotoxicity in rats 

Parameters Group 1 Gr!l!.lp 2 Group 3 Group 4 Group 5 Group 6 
ALT (IUL-1) 30.63±0.32 120.00±8.81' 118.30±6.44• 96.70±6.43• 47.9(),!,4.99' 30.23±1.82" 
AST (IU L - 1) 60.12±0.05 65.00±6.40' 148.90±7. 76'> 81.20±5.18" 58.30±7.41• 58.10±4.56'> 
ALP (IU L -t) .'58.29±0.12 108.20±3.39' 89. 70±1. 73' 71.40±4.81• 63.70±3.67" 57.90±1.89' 
Bilirubin (IUL-1) 0.49±0.05 267±0.13' Ll5±0.12" 0.86±0.09> 0.74±0.04" 0.56±0.02" 
Total protein (g dL-1) 8.15±0.27 5.21±0.13' 6.17±0.27" 7.56±3.32" 9.54±213• 9.23±1.1~ 

Values are expressed as mean±SEM from 6 rats in each observation, •: p<0.05 compared to control group, •: p<0.05 compared to CCI., treated group 

hepatic transrninase enzymes after the EEUP treatment is 
an indication of the stabilization of plasma membranes as 
well as repair of hepatic tissue damage caused by CC14 . 

This effect is in agreement with the commonly accepted 
view that serum levels of transaminases return to nonnal 
with healing of hepatic parenchyma and the regeneration 
ofhepatocytes (Raja et al., 2007). In cc~ treated rats liver 
section. the cells of centrolobular region showed 
vacuolated cytoplasm, the vacuolar size showed 
variations from spherical to large droplet structures. In 
most of the necrotic cells centrally placed nuclei were 
suspended in small amount of cytoplasm, which 
continued by cytoplasmic strands that traverse through 
the vacuoles connected to the periphery of cytoplasm. 
Kupffer cells and sinusoidal cells showed arrest in 
distribution. The administration of ethanol extract at 
250 rng kg -t p.o. body weight protected the liver partially 
(Fig. 1 c). The extent of the necrotic region was reduced 
significantly. Numbers of necrotic cells located in this 
region were considerably reduced and were retained in 
immediate vicinily of the vein The centrolobular region of 
rat liver treated with EEUP at 500 rng kg-1 p.o. body 
weight along with cc~ showed normal cellular 
architecture without any necrotic cells (Fig. 1 d). The 
histology of the livers was found normal when treated 
with EEUP and standard drug Silyrnarin at 750 mg kg-1 

and 1 00 rng kg -l p.o. body weight, respectively 
(Fig. le, f). Histopathological studies revealed the 
significant protection of liver by EEUP after C~ 
induction, the study reports are similar to the literature 
(Shyarnal, 2006), but only the dose was higher 
(750 mg k:g-1

) in this study and revealing at higher dose 
of EEUP can be employed as hepatoprotective 
medicine. The sub-chronic and chronic toxicity studies 
to be performed on this plant to assure the safely of 
Urtica parviflora. Further detailed investigations by 
the researchers are in progress to isolate the 
phytoconstituents of the plants responsible for the 
hepatoprotective activity. 
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