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Abstract: The present study was carried out the effect of Gmelina arborea and Grreia umbellifera in 

nephroprotective and hepatoprotective of the selected plant. The plant has analyzed the primary phytochemical 

and Gas chromatography and mass spectroscopic to find the active components, then the plant where selected 

the further investigation. The selected plant have protective effect has proved the analyzed liver enzymes and 

kidney markers in that result are demonstrated in this paper detailed.The results of the present investigation 

infer that these plants (GA and GU) extractspossess potent antioxidant, Hepatoprotective and nephroprotective 

property, the former being probably responsiblethan the later. Thus, the extracts can be beneficial in treating 

liver and renal damages caused due to chemical exposure. 
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I. Introduction 

  Plants have some medicinal properties or pharmacological effect in human body that plant are denoted 

as medicinal plant. Plants are used for in the form of direct or extract form because it possess the natural 

medicinal properties
1
. Medicinal plant are naturally synthesis the secondary metabolites like Alkaloids, 

Flavonoids, Tannin, Terpenoids, Glycosides, Volatile oil, etc
2
. Herbal plants produce and contain a variety of 

chemical substances with varied physiological effects. They are huge reservoir of various chemical substances 

with potential therapeutic properties
1
. Herbal plants are being increasingly utilized to treat a wide variety of 

clinical diseases 
2
. Herbs have been used by all cultures throughout history and thus, herbal medicine is the 

oldest form of health care known to mankind. It was an integral part of the development of modern civilization. 

Many drugs commonly used today are of herbal origin. Higher plants as source of medicinal compound continue 

to play a dominant role in maintenance of human health since antiquities 
3
. Herbal medicine is gaining 

popularity once again and there is an increased interest in green medicine simply because it is considered as 

safe. Traditionally also plants and plant extracts were used to cure many diseases and disorders. However, 

before usage it is of utmost important to ensure its safety. The extract may be therapeutically very efficient but if 

its toxicity assessment is not worked out, it will not be accepted
4
. Hence, toxicity assessment of plants with 

proven therapeutic use is of utmost important. Toxicity reports are needed to foretell the safety associated before 

the use of medical products. 

 Innovation of the healing powers in plants is an ancient idea. Substances or compounds derived from 

plants have recently become of great attention owing to their resourceful applications 
5
. From time immemorial 

medicinal plants have been used for centuries as remedies for human diseases and offer a new source of 

biologically active chemical compound as antimicrobial agent. Medicinal plants are the richest bio-resources of 

drugs of traditional medicinal systems, modern medicines, nutraceuticals, food supplements, folk medicines, 

pharmaceuticals, intermediate and chemical entitled for synthetic drugs (Hammer et al., 1999). It has been 

estimated that 14-28% of higher plant species are used medicinally and that 74% of pharmacologically active 

plant derived components were discovered after following up on ethno medicinal use of the plants
6
. 

The primary benefit of using plant derived-medicine is that they are relatively safer than synthetic 

alternatives, offering profound therapeutic benefits and affordable treatment 
4
. However, it must be noted that 

not all medicinal plants are safe for consumption in the crude form. 
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II. Plant Description 
A.Description of Gmelina arborea  

 Plant available in Assam, West Bengal, Southern Bihar, Odisha and southern India.In this plant fast 

growing tree in different environmental location, mostly found in the rain or moist forest,  it grow moderate to 

large up to 30 mille meters, outer bark has been yellow colour and white inside.Gmelina arborea wood is pale 

yellow to cream-coloured or pinkish-buff when fresh, turning yellowish brown on exposure and is soft to 

moderately hard, light to moderately heavy, lustrous when fresh, usually straight to irregular or rarely wavy 

grained and medium course textured. Flowering takes place during February to April when the tree is more or 

less leafless whereas fruiting starts from May onwards up to June. The fruit is up to 2.5 cm long, smooth, dark 

green, turning yellow when ripe and has a fruity smell.This tree is commonly planted as a garden and an avenue 

tree; growing in villages along agricultural land and on village community lands and wastelands. It is light 

demander, tolerant of excessive drought, but moderately frost hardy. It has good capacity to recover from frost 

injury. Gamhar trees coppices very well with vigorous growth. Saplings and young plants need protection from 

deer and cattle. 

 

B. Description of plant  

 
Fig 1 Grewia umbellifera     Fig 2 Gmelina arborea 

 

Table 1 Taxonomy of Grewia umbellifera 

 

Table 2 Taxonomy of Gmelina arborea 

 

 

 

Kingdom Planate 

Damain Eukaryotic 

Division Vascular plants 

Class Dicotyledonous flowering plant 

Order Malvales 

Family MAlvaceae 

Genus Grewia 

Species Grewia umbellifera 

commonly known as Ghat crossberry  

Kannada:   Bilisuri 

Malayalam:  Bhasmavalli, kokkivalli 

Kingdom Planate 

(Unranked) Angiosperms 

(Unranked) Eudicots 

(Unranked) Asterids 

Family Lamiaceae 

Genus Gmelina 

Species Grewia umbellifera 

Tamil Name Kumutai, Kumpal,  

Hindi Bhadraparni 

Malayalam Kumizh 

https://sites.google.com/site/indiannamesofplants/via-names/english/ghat-crossberry
https://sites.google.com/site/indiannamesofplants/via-names/kannada/bilisuri-bilisuri
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III. Material And Methods 
A. COLLECTION AND IDENTIFICATION OF PLANTS 

 The bark of GA and GU were collected from south India, Kanyakumari district during the month of 

January and Febuary. The plant was identified by  S. Balasubramanium, ABS Botanical Garden – Salem. 

 

B. PREPARATION OF EXTRACTS 

 The freshly collected barks were dried in shade, then coarsely powdered. For extraction of crude 

phytochemical, 25 g of powdered bark material was kept in closed conical flask with 20 mL various solvents 

like petroleum ether, benzene, chloroform, ethanol, acetone, ethyl acetate and distilled water in a shaker at room 

temperature for 24 h. After incubation, the extracts were filtered and the extracts were collected and stored in 

the refrigerator at 4
º
 C for further studies. All the extracts were subjected to preliminary phytochemical 

screening as per the guidelines. 

 

IV. Plant Sample Extraction For GC - MS Analysis 
 10 gm of powder of barks of Gmelina arborea and Grewia umbelliferea was soaked in 20ml of 

Absolute alcohol overnight and then filtered through a Whatman ® No. 41 filter paper (pore size 20-25 m) along 

with 2 gm of sodium sulphate to remove the sediments and traces of water in the filtrate. Before filtering, the 

filter paper along with sodium sulphate was wetted with absolute alcohol. The filtrate is then concentrated by 

bubbling nitrogen gas into the solution and was concentrated to 1 ml. The extract contains both polar and non-

polar phytocomponents. 

 

V. Gc-Ms Analysis 
 GC/MS analysis of this extract was carried out using a Perkin Elmer GC Claurus 500 system and Gas 

Chromatograph interfaced to a Mass Spectrometer (GC/MS) equipped with an Elite-1 fused silica capillary 

 poly siloxane). For GC/MS analysis, an 

electron ionization system with ionization energy of 70 eV was used. Helium gas (99.999%) was used as the 

10:1). Injector temperature 250°C, Ion-source temperature 280°C. The oven temperature was programmed from 

110°C (isothermal for 2 min.),  with an increase of 10°C/min, to 200°C, then 5°C/min to 280°C, ending with a 9 

min isothermal at 280°C. Mass spectra were taken at 70 eV; a scan interval of 0.5 seconds and fragments from 

45 to 450 Da. Total GC running time was 36 minutes. The relative percentage amount of each constituent was 

calculated by comparing its average peak area to the total areas. Software adopted to handle mass spectra and 

chromatograms was a TurboMass Ver5.2.0. 

 

VI. Experimental Design 
The rats were divided into following six groups of three rats each. Group I Albino rats pretreated with 

100 mgof Gmelina arborea bark extracts per kg of body weight, Group II Albino rats pretreated with 200 mgof 

Gmelina  arborea bark extracts per kg of body weight, Group III Albino rats pretreated with 300 mgof Gmelina 

arborea bark extracts per kg of body weight, Group IV Albino rats pretreated with 100 mgof Grewia  

umbellifera bark extracts per kg of body weight,Group V Albino rats pretreated with 200 mgof Grewia 

umbellifera bark extracts per kg of body weight, Group VI Albino rats pretreated with 300 mgof Grewia  

umbellifera bark extracts per kg of body weight. 

 

VII. Acute Toxicity Studies 
Healthy male rats, weighing 180-220g, were randomly divided into six groups of five animals each. 

They were deprived of pellet diet, but not water ad libitum, 15 hours prior to the administration of the test 

suspension. The control group received water containing 15% dimethylsulfoxide (DMSO) (vehicle) 

administered intraperitonially. The ethanol extract of Gmelina arborea and Grewia umbelliferabarks suspended 

in 15% DMSO was administered orally at doses of 100, 200 and 300 mg/kg of body weight. The rats were 

observed for morbidity and mortality once a day, for 14 days, with pellet diet and water ad libitum, and their 

body weights were recorded. The number of survivors after the 14-day period was noted. The animals were then 

sacrificed and submitted to microscopic analysis. 

 

VIII. In Vivo Hepatoprotective And Nephroprotective 
The animals were divided into 5 groups of three rats each. Group I animals served as normal control 

and received distilled water for seven days. Group II animals orally received paracetamol (30 mg/kg body 

weight) for seven days. Group III animals received 30 mg/kg body weight of paracetamol orally along with 200 

mg/kg body weight of ethanol extract of Gmelina arborea for seven days. Group IV animals received 30 mg/kg 

body weight of paracetamol orally along with 200 mg/kg body weight of ethanol extract of Grewia umbellifera 
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for seven days orally. Group V animals received 30 mg/kg body weight of standard drug silymarin along with 

30 mg/kg body weight of paracetamol for seven days. On the 8th day, all the animals were put under light ether 

anesthesia and blood was collected from the retro-orbital sinus using a heparinized capillary tube. The blood 

was allowed to clot and the separated serum was obtained by centrifugation at 4000 rpm for 15 min. The 

separated serum was used for the estimation of AST, ALT, ACP, ALP, GGT, LDH, Total protein, Bilirubin, 

Total cholesterol, Triglycerides, Albumin, SOD, GPX, GST, GRD, CAT, LPO, Total ATPase, Na+/K+-ATPase, 

Mg2+-ATPase, Ca2+-ATPase, Is - keto glutarate dhase, β–D Glucorinidase, β–D galactoridase, 

Hemoglobin, PCV, MCV, MCH, MCHC, PLC, Granolocytes, Total leucocyte count, Urea, Creatinine, Uric 

acid, Phosphorous, Magnesium, Chloride, Sodium. 

 

Statistical Analysis: 

The values were expressed as mean ± SEM. The statistical analysis was carried out by one way analysis of 

variance (ANOVA) followed by Dunnet’s ‘t’ - test. P values <0.05 were considered significant. 

 

IX. Analysis Of Biochemicals 
 In this study was estimated  the liver enymes like AST,ALT,ACP,GGT (Orolowski and Meister 

(1963)),LDH (King 1965),Total Portein(Lowry’s method), Bilurbin(Malloy and Evelyn), Albumin(Doumas, 

1971), Total Cholesterol(zak’s method), Triglycerides, SOD(Kakkar, 1984), GPx(Rotruck,1973), GST (Jackoby 

and Habig 1980),GRD (Beutler 1984), CAT(Sinha,1972), LPO (Ohkawa et,1979), Total ATPs(Evans ,1969), 

Sodium(Bonting,1970), Potassium(Bonting , 1970)., Megnisum(Ohnishi,1982), Calcium(Hjerten and Pan,1983), 

Isocitrate dhase(Fatania,1993), -keto glutarate dhase (Fatania,1993), -D Glucorinidase, -D galactoridase, 

Urea(Varley, 1976), Creatinine(Owen, 1954), Uric acid(Henry caraway’s method), and  Phosphorous(Fiske and 

Subbarow method). The results are noted. 

 

X. Haematological Studies 
Haemoglobin (Hb) 

 Haemoglobin was estimated by Oxyhaemoglobin method (Bell et. al., 1945). Briefly, 20 mg-diluted 

blood was mixed with 5 ml of 0.004% of ammonia solution. The development of reddish pink colour was 

measured at 625 nm. 

 

Red Cell Count 

 Red cell count was determined by visual Haemocytomrtcr method (Eric Ponder et al., 1934). Briefly 

the anti-coagulated blood was diluted with Hayem's fluid and filled up to the mark in the RBC pipette and mixed 

well for 3 minis. The Neubnuer's chamber was charged after discarding 1 or 2 drops of the mixture from the 

RBC pipette. The cells were allowed to settle down for 2 mins, and the RBCs were counted under low power in 

the four large corner squares. 

 

Packed Cell Volume (PCV) 

 It was estimated by Wintrobe's method (1929). Briefly, the anti-coagulated blood was filled into a 

Wintrobe's tube up to 10 cm and centrifuged at 2000-3000 rpm for 30 minutes. After centrifugation, layers were 

separated, as uppermost layer of plasma, thin white layer of platelets, greenish pink layer of leucocytes, lower 

most the layer of RBCs and grey white layer of leucocytes and platelets interposed between plasma above and 

packed RBCs, below which is called buffy coat. The lowermost height of column layer of RBC was noted and 

expressed as percentage. 

 

Mean Corpuscular Volume (MCV) 
MCV is calculated using the equation = PCV in L/L RBC count/ L  

Mean Corpuscular Haemoglobin (MCH)  

MCH is calculated using the equation = Hb /L RBC count/L 

Mean Corpuscular Haemoglobin Concentration (MCHC) 

MCHC is calculated using the equation = Hb/dl PCV in L/L 

Total White Cell and Platelet Count (TWCC) and (PLC) 

 TWCC and PLC were determined by visual Hr.amocytometer method (Eric Ponder et al., 1934). 

Briefly, the anti-coagulated blood was diluted with diluting fluid and filled up to the marking in the WBC 

pipette and mixed well for three minutes. The Neubauer's chamber was charged after discarding 1 or 2 drops of 

the mixture from the WBC pipette. The cells were allowed to settle down for 2 minutes, and the WBCs and 

PLCs were counted under low power in the four large comer squares. 
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XI. Histopathological Studies 
 Tissue samples obtained upon autopsy were preserved in 10% formal insolution for a minimum of one 

hour. Dehydration of the fixed tissue done by three changes with (80%,  90% and absolute) is opropyl alcohol in 

between one hour interval. Clearing of tissue was done by 2 changes of xylene in between one hour interval. 

This Processed tissue was oriented so that sections were cut in the desired plan of tissue.  Two L shaped metal 

molds were laid on metal plate so as to enclose a rectangular or square space. This was then partly filled with 

melted paraffin and the tissue was placed in it in the desired plan or position. The container was then filled with 

melted paraffin and allowed to cool until reasonably firm so that set block of paraffin with the tissue can be 

removed from the molds. The block was then trimmed to a suitable size and kept for cooling at 0
o
C. A section of 

the paraffin embedded tissue was done using a micro to me adjusting to 5µm thickness.  The sections were 

cleared from wax by immersing in xylene for 3 minutes. The sections were stained with Haematoxylin stain for 

20 minutes, washed in running tap water for 20 minutes. Then stained with Eosin stain for 15 sec-12 minutes 

and mounted in D.S.X. (Dibuxylphthalase in xylene) and viewed under microscope to evaluate the changes. 

Liver and Kidney tissues were dissected out,  washed in saline and preserved in 10 % formalin for histological 

studies and part of them were homogenized with suitable buffer for biochemical parameter analysis. 

 

XII. Results And Discussion 
Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum AST and ALT in 

normal and experimental rats 

The Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum AST and 

ALT in normal and experimental rats. In hepatotoxin induced rats the levels of serum AST were significantly 

increased (89.221.59) when compared to normal control rats (61.141.24). Oral administration of Gmelina 

arborea to hepatotoxin induced rats showed a significant decrease (64.491.03) in the levels of serum AST. 

Also the oral administration of Grewia umbellifera to hepatotoxin induced rats showed a significant decrease 

(67.281.36) in the levels of serum AST. Among these two plants, the effect of Gmelina arboreato hepatotoxin 

induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard 

drug (62.661.41). 

 In hepatotoxin induced rats the levels of serum ALT were significantly increased (49.361.08) when 

compared to normal control rats (27.860.92). Oral administration of Gmelina arborea to hepatotoxin induced 

rats showed a significant decrease (29.180.97) in the levels of serum ALT. Also the oral administration of 

Grewia umbellifera to hepatotoxin induced rats showed a significant decrease (33.100.89) in the levels of 

serum ALT. Among these two plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better 

effect than that of Grewia umbelliferawhich is very close to the effect of standard drug (28.170.93).    

 
Groups AST (IU/L) ALT (IU/L) 

Group-I (Normal control) 61.141.24 27.860.92 

Group-II (Hepatotoxin Induced) 89.221.59 49.361.08 

Group-III (Hepatotoxin + Plant extract* (200mg/kg BW) 64.491.03 29.180.97 

Group-IV (Hepatotoxin + Plant extract** (200mg/kg BW) 67.281.36 33.100.89 

Group-V (Standard drug) 62.661.41 28.170.93 

 

 
Fig 3  Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum ACP and ALP in normal 

and experimental rats 
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The Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum ACP and 

ALP in normal and experimental rats. In hepatotoxin induced rats the levels of serum ACP were significantly 

increased (79.381.09) when compared to normal control rats (50.751.32). Oral administration of Gmelina 

arborea to hepatotoxin induced rats showed a significant decrease (56.171.55) in the levels of serum ACP. 

Also the oral administration of Grewia umbellifera to hepatotoxin induced rats showed a significant decrease 

(58.641.87) in the levels of serum ACP. Among these two plants, the effect of Gmelina arboreato hepatotoxin 

induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard 

drug (54.371.10). In hepatotoxin induced rats the levels of serum ALP were significantly increased 

(138.471.63) when compared to normal control rats (79.301.03). Oral administration of Gmelina arborea to 

hepatotoxin induced rats showed a significant decrease (85.921.26) in the levels of serum ALP. Also the oral 

administration of Grewia umbellifera to hepatotoxin induced rats showed a significant decrease (89.211.92) in 

the levels of serum ALP. Among these two plants, the effect of Gmelina arboreato hepatotoxin induced rats 

showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard drug 

(83.191.23). 

TABLE 4 

Groups ACP (IU/L) ALP (IU/L) 

Group-I (Normal control) 50.751.32 79.301.03 

Group-II (Hepatotoxin Induced) 79.381.09 138.471.63 

Group-III (Hepatotoxin + Plant extract* (200mg/kg BW) 56.171.55 85.921.26 

Group-IV (Hepatotoxin + Plant extract** (200mg/kg BW) 58.641.87 89.211.92 

Group-V (Standard drug) 54.371.10 83.191.23 

 
Fig 4 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum GGT and LDH in normal 

and experimental rats 

  

The Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum GGT and 

LDH in normal and experimental rats. In hepatotoxin induced rats the levels of serum GGT were significantly 

increased (66.491.21) when compared to normal control rats (47.320.97). Oral administration of Gmelina 

arborea to hepatotoxin induced rats showed a significant decrease (52.411.17) in the levels of serum GGT. 

Also the oral administration of Grewia umbellifera to hepatotoxin induced rats showed a significant decrease 

(55.931.19) in the levels of serum GGT. Among these two plants, the effect of Gmelina arboreato hepatotoxin 

induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard 

drug (49.160.95). In hepatotoxin induced rats the levels of serum LDH were significantly increased 

(187.621.93) when compared to normal control rats (110.271.56). Oral administration of Gmelina arborea to 

hepatotoxin induced rats showed a significant decrease (125.491.99) in the levels of serum LDH. Also the oral 

administration of Grewia umbellifera to hepatotoxin induced rats showed a significant decrease (129.871.88) 

in the levels of serum LDH. Among these two plants, the effect of Gmelina arboreato hepatotoxin induced rats 

showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard drug 

(121.311.93). 
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TABLE 5 

Groups GGT (IU/L) LDH (IU/L) 

Group-I (Normal control) 47.320.97 110.271.56 

Group-II (Hepatotoxin Induced) 66.491.21 187.621.93 

Group-III (Hepatotoxin + Plant extract* (200mg/kg BW) 52.411.17 125.491.99 

Group-IV (Hepatotoxin + Plant extract** (200mg/kg BW) 55.931.19 129.871.88 

Group-V (Standard drug) 49.160.95 121.311.93 
 

 
Fig 5 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum total protein and bilirubin 

in normal and experimental rats 
 

The Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum Total 

protein and bilirubin in normal and experimental rats. In hepatotoxin induced rats the levels of serum Total 

protein were significantly decreased (9.081.09) when compared to normal control rats (16.360.69). Oral 

administration of Gmelina arborea to hepatotoxin induced rats showed a significantincrease (15.251.12) in the 

levels of serum Total protein. Also the oral administration of Grewia umbellifera to hepatotoxin induced rats 

showed a significantincrease (14.561.03) in the levels of serum Total protein. Among these two plants, the 

effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than that of Grewia 

umbelliferawhich is very close to the effect of standard drug (15.921.15). In hepatotoxin induced rats the levels 

of serum bilirubin were significantly increased (18.921.21) when compared to normal control rats 

(10.610.65). Oral administration of Gmelina arborea to hepatotoxin induced rats showed a significant decrease 

(11.931.08) in the levels of serum bilirubin. Also the oral administration of Grewia umbellifera to hepatotoxin 

induced rats showed a significant decrease (12.410.98) in the levels of serum bilirubin. Among these two 

plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than that of Grewia 

umbelliferawhich is very close to the effect of standard drug (11.390.93). 

TABLE 6 

Groups Total Protein (mg/dl) Bilirubin (mg/dl) 

Group-I (Normal control) 16.360.69 10.610.65 

Group-II (Hepatotoxin Induced) 9.081.09 18.921.21 

Group-III (Hepatotoxin + Plant extract* (200mg/kg BW) 15.251.12 11.931.08 

Group-IV (Hepatotoxin + Plant extract** (200mg/kg BW) 14.561.03 12.410.98 

Group-V (Standard drug) 15.921.15 11.390.93 
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Table 7 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera ontotal cholesterol, 

triglycerides and albumin of liver tissues in normal and experimental rats 

Groups Total cholesterol (mg/g) Triglycerides (mg/g) Albumin (mg/g) 

Group-I (Normal control) 110.923.14 86.132.46 173.833.65 

Group-II (Hepatotoxin Induced) 271.652.89 65.411.92 328.513.85 

Group-III (Hepatotoxin + Plant extract* 

(200mg/kg BW) 
115.832.56 82.941.83 183.622.37 

Group-IV (Hepatotoxin + Plant extract** 

(200mg/kg BW) 
119.321.71 80.121.60 188.132.49 

Group-V (Standard drug) 112.442.03 84.391.90 180.612.84 

Values are expressed as mean ± SEfor 3 animals in each group 

(*Ethanol extract of barks of Gmelina arborea **Ethanol extract of barks of Grewia umbellifera) 
 

 Table 7 & Figure 7 shows the Effect of ethanol extract of barks of Gmelina arborea and Grewia 

umbellifera on tissueTotal cholesterol, triglycerides and albumin in normal and experimental rats. In hepatotoxin 

induced rats the levels of tissue Total cholesterol were significantly increased (271.652.89) when compared to 

normal control rats (110.923.14). Oral administration of Gmelina arborea to hepatotoxin induced rats showed 

a significantdecrease (115.832.56) in the levels of tissue Total cholesterol. Also the oral administration of 

Grewia umbellifera to hepatotoxin induced rats showed a significantdecrease (119.321.71) in the levels of 

tissue Total cholesterol. Among these two plants, the effect of Gmelina arboreato hepatotoxin induced rats 

showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard drug 

(112.442.03).In hepatotoxin induced rats the levels of tissue triglycerides were significantly decreased 

(65.411.92) when compared to normal control rats (86.132.46). Oral administration of Gmelina arborea to 

hepatotoxin induced rats showed a significantincrease (82.941.83) in the levels of tissue triglycerides. Also the 

oral administration of Grewia umbellifera to hepatotoxin induced rats showed a significantincrease (80.121.60) 

in the levels of tissue triglycerides. Among these two plants, the effect of Gmelina arboreato hepatotoxin 

induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard 

drug (84.391.90). In hepatotoxin induced rats the levels of tissue albumin were significantly increased 

(328.513.85) when compared to normal control rats (173.833.65). Oral administration of Gmelina arborea to 

hepatotoxin induced rats showed a significantdecrease (183.622.37) in the levels of tissue albumin. Also the 

oral administration of Grewia umbellifera to hepatotoxin induced rats showed a significantdecrease 

(188.132.49) in the levels of tissue albumin. Among these two plants, the effect of Gmelina arboreato 

hepatotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect 

of standard drug (180.612.84). 

 

 
Figure 7 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on total cholesterol, 

triglycerides and albumin of liver tissues in normal and experimental rats 
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Table 8 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera onserum antioxidants 

and lipid peroxidation parameters in normal and experimental rats 
Groups SOD GPX GST GRD CAT LPO 

Group-I (Normal control) 6.650.52 5.350.29 5.890.34 3.850.29 4.020.38 3.370.3 

Group-II (Hepatotoxin 

Induced) 
3.090.21 2.480.23 3.750.25 1.480.19 1.120.16 8.120.55 

Group-III (Hepatotoxin + 

Plant extract* (200mg/kg 

BW) 
6.430.49 5.150.36 5.710.29 3.800.26 3.800.29 3.620.41 

Group-IV (Hepatotoxin + 

Plant extract** (200mg/kg 

BW) 
6.190.41 5.030.31 5.670.33 3.760.28 3.720.27 3.680.43 

Group-V (Standard drug) 6.570.5 5.220.37 5.780.27 3.830.25 3.980.31 3.500.47 

Values are expressed as mean ± SEfor 3 animals in each group 

(*Ethanol extract of barks of Gmelina arborea **Ethanol extract of barks of Grewia umbellifera) 

 

Figure 8 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum antioxidants 

and lipid peroxidation parameters (SOD, CAT and LPO)  in normal and experimental rats 

 
 

Figure 8A Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum antioxidants 

and lipid peroxidation parameters (GPX, GST and GRD) in normal and experimental rats 
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 Table 8& Figure 8,8A shows the Effect of ethanol extract of barks of Gmelina arborea and Grewia 

umbelliferaon SOD, GPX, GST, GRD, CATand LPOin normal and experimental rats. In hepatotoxin induced 

rats the levels of SOD were significantly decreased (3.090.21) when compared to normal control rats 

(6.650.52). Oral administration of Gmelina arborea to hepatotoxin induced rats showed a significantincrease 

(6.430.49) in the levels of SOD. Also the oral administration of Grewia umbellifera to hepatotoxin induced rats 

showed a significantincrease (6.190.41) in the levels of SOD. Among these two plants, the effect of Gmelina 

arboreato hepatotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is very close to 

the effect of standard drug (6.570.5). 

 In hepatotoxin induced rats the levels of GPX were significantly decreased (2.480.23) when compared 

to normal control rats (5.350.29). Oral administration of Gmelina arborea to hepatotoxin induced rats showed 

a significantincrease (5.150.36) in the levels of GPX. Also the oral administration of Grewia umbellifera to 

hepatotoxin induced rats showed a significantincrease (5.030.31) in the levels of GPX. Among these two 

plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than that of Grewia 

umbelliferawhich is very close to the effect of standard drug (5.220.37). 

 In hepatotoxin induced rats the levels of GST were significantly decreased (3.750.25) when compared 

to normal control rats (5.890.34). Oral administration of Gmelina arborea to hepatotoxin induced rats showed 

a significantincrease (5.710.29) in the levels of GST. Also the oral administration of Grewia umbellifera to 

hepatotoxin induced rats showed a significantincrease (5.670.33) in the levels of GST. Among these two 

plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than that of Grewia 

umbelliferawhich is very close to the effect of standard drug (5.780.27). 

 In hepatotoxin induced rats the levels of GRD were significantly decreased (1.480.19) when 

compared to normal control rats (3.850.29). Oral administration of Gmelina arborea to hepatotoxin induced 

rats showed a significantincrease (3.800.26) in the levels of GRD. Also the oral administration of Grewia 

umbellifera to hepatotoxin induced rats showed a significantincrease (3.760.28) in the levels of GRD. Among 

these two plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than that of 

Grewia umbelliferawhich is very close to the effect of standard drug (3.830.25). 

 In hepatotoxin induced rats the levels of CAT were significantly decreased (1.120.16) when compared 

to normal control rats (4.020.38). Oral administration of Gmelina arborea to hepatotoxin induced rats showed 

a significantincrease (3.800.29) in the levels of CAT. Also the oral administration of Grewia umbellifera to 

hepatotoxin induced rats showed a significantincrease (3.720.27) in the levels of CAT. Among these two 

plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than that of Grewia 

umbelliferawhich is very close to the effect of standard drug (3.980.31). 

 In hepatotoxin induced rats the levels of LPO were significantly increased (8.120.55) when compared 

to normal control rats (3.370.3). Oral administration of Gmelina arborea to hepatotoxin induced rats showed a 

significantdecrease (3.620.41) in the levels of LPO. Also the oral administration of Grewia umbellifera to 

hepatotoxin induced rats showed a significantdecrease (3.680.43) in the levels of LPO. Among these two 

plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than that of Grewia 

umbelliferawhich is very close to the effect of standard drug (3.500.47). 

 

Table 9 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera onserum mitochondrial 

enzyme parameters in normal and experimental rats 

Groups 
Total 

ATPase 
Na+/K+-ATPase 

Mg2+-

ATPase 

Ca2+-

ATPase 

Group-I (Normal control) 4.810.07 1.690.02 0.690.02 2.190.09 

Group-II (Hepatotoxin 
Induced) 

2.730.05 0.870.02 0.310.01 0.820.02 

Group-III (Hepatotoxin + 

Plant extract* (200mg/kg 

BW) 
4.580.08 1.490.03 0.590.02 1.890.07 

Group-IV (Hepatotoxin + 

Plant extract** (200mg/kg 

BW) 
4.510.06 1.420.02 0.550.03 1.820.09 

Group-V (Standard drug) 4.670.07 1.530.04 0.620.03 1.960.08 

Values are expressed as mean ± SEfor 3 animals in each group 

(*Ethanol extract of barks of Gmelina arborea **Ethanol extract of barks of Grewia umbellifera) 
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Figure 9 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum mitochondrial 

enzyme parameters (Total ATPase and Ca
2+

-ATPase) in normal and experimental rats 

 
 

Figure 9A Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

mitochondrial enzyme parameters (Na
+
/K

+
-ATPase and Mg

2+
-ATPase) in normal and experimental rats 

 
 

 Table 9& Figure 9,9A shows the Effect of ethanol extract of barks of Gmelina arborea and Grewia 

umbelliferaon Total ATPase, Na
+
/K

+
-ATPase, Mg

2+
-ATPase and Ca

2+
-ATPasein normal and experimental rats. 

In hepatotoxin induced rats the levels of Total ATPase were significantly decreased (2.730.05) when compared 

to normal control rats (4.810.07). Oral administration of Gmelina arborea to hepatotoxin induced rats showed 

a significantincrease (4.580.08) in the levels of Total ATPase. Also the oral administration of Grewia 

umbellifera to hepatotoxin induced rats showed a significantincrease (4.510.06) in the levels of Total ATPase. 

Among these two plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than 

that of Grewia umbelliferawhich is very close to the effect of standard drug (4.670.07). In hepatotoxin induced 

rats the levels of Na
+
/K

+
-ATPase were significantly decreased (0.870.02) when compared to normal control 

rats (1.690.02). Oral administration of Gmelina arborea to hepatotoxin induced rats showed a 

significantincrease (1.490.03) in the levels of Na
+
/K

+
-ATPase. Also the oral administration of Grewia 

umbellifera to hepatotoxin induced rats showed a significantincrease (1.420.02) in the levels of Na
+
/K

+
-

ATPase. Among these two plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better 

effect than that of Grewia umbelliferawhich is very close to the effect of standard drug (1.530.04). In 

hepatotoxin induced rats the levels of Mg
2+

-ATPase were significantly decreased (0.310.01) when compared to 

normal control rats (0.690.02). Oral administration of Gmelina arborea to hepatotoxin induced rats showed a 

significantincrease (0.590.02) in the levels of Mg
2+

-ATPase. Also the oral administration of Grewia 

umbellifera to hepatotoxin induced rats showed a significantincrease (0.550.03) in the levels of Mg
2+

-ATPase. 

Among these two plants, the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than 

that of Grewia umbelliferawhich is very close to the effect of standard drug (0.620.03). In hepatotoxin induced 

rats the levels of Ca
2+

-ATPase were significantly decreased (0.820.02) when compared to normal control rats 

(2.190.09). Oral administration of Gmelina arborea to hepatotoxin induced rats showed a significantincrease 

(1.890.07) in the levels of Ca
2+

-ATPase. Also the oral administration of Grewia umbellifera to hepatotoxin 
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induced rats showed a significantincrease (1.820.09) in the levels of Ca
2+

-ATPase. Among these two plants, 

the effect of Gmelina arboreato hepatotoxin induced rats showed a better effect than that of Grewia 

umbelliferawhich is very close to the effect of standard drug (1.960.08). 

 

Table 10 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera onserum carbohydrate 

metabolic enzyme parameters in normal and experimental rats 

Groups 
Isocitrate 

dhase 

-keto 

glutarate 

dhase 

-D 

Glucorinidase 

-D 

galactoridase 

Group-I (Normal control) 136.613.42 112.392.91 11.510.26 14.690.21 

Group-II (Hepatotoxin 

Induced) 
89.382.18 71.522.21 27.390.32 33.060.35 

Group-III (Hepatotoxin + 
Plant extract* (200mg/kg 

BW) 
128.642.49 107.822.54 13.870.25 16.120.27 

Group-IV (Hepatotoxin + 
Plant extract** (200mg/kg 

BW) 
120.952.78 104.212.13 15.420.22 18.530.29 

Group-V (Standard drug) 132.812.88 111.612.67 12.920.21 15.540.23 

Values are expressed as mean ± SEfor 3 animals in each group 

(*Ethanol extract of barks of Gmelina arborea **Ethanol extract of barks of Grewia umbellifera) 

 

Figure 10 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum carbohydrate 

metabolic enzyme parameters (Isocitrate dhase and -keto glutarate dhase) in normal and experimental rats 

 
Figure 10A Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

carbohydrate metabolic enzyme parameters (-D Glucorinidase and -D galactoridase) in normal and 

experimental rats 
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 Table 10& Figure 10, 10A shows the Effect of ethanol extract of barks of Gmelina arborea and Grewia 

umbelliferaon Isocitrate dhase, -keto glutarate dhase, -D Glucorinidase, -D galactoridasein normal and 

experimental rats. In hepatotoxin induced rats the levels of Isocitrate dhase were significantly decreased 

(89.382.18) when compared to normal control rats (136.613.42). Oral administration of Gmelina arborea to 

hepatotoxin induced rats showed a significantincrease (128.642.49) in the levels of Isocitrate dhase. Also the 

oral administration of Grewia umbellifera to hepatotoxin induced rats showed a significantincrease 

(120.952.78) in the levels of Isocitrate dhase. Among these two plants, the effect of Gmelina arboreato 

hepatotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect 

of standard drug (132.812.88). 

 In hepatotoxin induced rats the levels of -keto glutarate dhase were significantly decreased 

(71.522.21) when compared to normal control rats (112.392.91). Oral administration of Gmelina arborea to 

hepatotoxin induced rats showed a significantincrease (107.822.54) in the levels of -keto glutarate dhase. 

Also the oral administration of Grewia umbellifera to hepatotoxin induced rats showed a significantincrease 

(104.212.13) in the levels of -keto glutarate dhase. Among these two plants, the effect of Gmelina arboreato 

hepatotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect 

of standard drug (111.612.67). 

 In hepatotoxin induced rats the levels of -D Glucorinidase were significantly increased (27.390.32) 

when compared to normal control rats (11.510.26). Oral administration of Gmelina arborea to hepatotoxin 

induced rats showed a significantdecrease (13.870.25) in the levels of -D Glucorinidase. Also the oral 

administration of Grewia umbellifera to hepatotoxin induced rats showed a significantdecrease (15.420.22) in 

the levels of -D Glucorinidase. Among these two plants, the effect of Gmelina arboreato hepatotoxin induced 

rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard drug 

(12.920.21). In hepatotoxin induced rats the levels of -D galactoridase were significantly increased 

(33.060.35) when compared to normal control rats (14.690.21). Oral administration of Gmelina arborea to 

hepatotoxin induced rats showed a significantdecrease (16.120.27) in the levels of -D galactoridase. Also the 

oral administration of Grewia umbellifera to hepatotoxin induced rats showed a significantdecrease 

(18.530.29) in the levels of -D galactoridase. Among these two plants, the effect of Gmelina arboreato 

hepatotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect 

of standard drug (15.540.23). 

 

NEPHROPROTECTIVE ACTIVITYof ethanol extract of barks of GMELINAARBOREAAND 

GREWIAUMBELLIFERA 

Table 11 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera onserum hematological 

parameters in normal and experimental rats 

Groups 
Hemogl

obin 

PCV 

(%) 

MCV 

(fl) 

MCH 

(pg) 

MCH

C 

(%) 

PLC 

(103/

l) 

Granol

ocytes 

(%) 

Total 

leucocyte 

count 

(103/l) 

Group-I (Normal 

control) 
13.321.

04 
38.620.

75 
59.04

1.75 
15.340

.69 
32.16

0.25 
27.14

0.64 
15.910

.21 
6.690.32 

Group-II 

(Nephrotoxin 

Induced) 

8.150.9

1 

21.471.

13 

68.52

0.81 

18.670

.52 

25.46

0.49 

9.360

.47 

9.190.

19 
2.060.12 

Group-III 

(Nephrotoxin + 

Plant extract* 
(200mg/kg BW) 

12.320.
73 

33.540.
86 

61.36
0.53 

16.730
.12 

29.87
0.56 

26.69
0.39 

14.720
.15 

6.110.27 

Group-IV 

(Nephrotoxin + 

Plant extract** 
(200mg/kg BW) 

11.160.

67 

31.490.

64 

63.92

0.72 

17.180

.82 

27.64

0.32 

24.67

0.51 

13.870

.17 
5.830.25 

Group-V 
(Standard drug) 

12.780.

81 

35.730.

92 

60.16

0.49 

16.030

.96 

32.78

0.14 

28.69

0.62 

15.170

.15 
6.580.22 

Values are expressed as mean ± SEfor 3 animals in each group 

(*Ethanol extract of barks of Gmelina arborea **Ethanol extract of barks of Grewia umbellifera) 
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Figure 11 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

hematological parameters (Hemoglobin and Total leucocyte count) in normal and experimental rats 

 
 

Figure 11A Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

hematological parameters (PLC and Granolocytes)in normal and experimental rats 

 
 

Figure 11B Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

hematological parameters (PCV and MCV)in normal and experimental rats 

 
 

0

2

4

6

8

10

12

14

16

Hemoglobin Total leucocyte count (103/mic.L)

Group I Group II Group III Group IV Group V 

0

5

10

15

20

25

30

35

PLC (103/mic.L) Granolocytes (%)

Group I Group II Group III Group IV Group V 

0

10

20

30

40

50

60

70

80

PCV (%) MCV (fl)

Group I Group II Group III Group IV Group V 



Acute Toxicity And In Vivo Hepatoprotective And Nephroprotective Inethanol Extract Ofgmelina  

DOI: 10.9790/3008-1204030127                                       www.iosrjournals.org                                       15 | Page 

Figure 11C Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

hematological parameters (MCH and MCHC)in normal and experimental rats 

 
 

 Table 11& Figure 11,11A,11B,11C  shows the Effect of ethanol extract of barks of Gmelina arborea 

and Grewia umbelliferaon Hemoglobin, PCV, MCV, MCH, MCHC, PLC, Granolocytes and Total leucocyte 

countin normal and experimental rats. In nephrotoxin induced rats the levels of Hemoglobin were significantly 

decreased (8.150.91) when compared to normal control rats (13.321.04). Oral administration of Gmelina 

arborea to nephrotoxin induced rats showed a significantincrease (12.320.73) in the levels of Hemoglobin. 

Also the oral administration of Grewia umbellifera to nephrotoxin induced rats showed a significantincrease 

(11.160.67) in the levels of Hemoglobin. Among these two plants, the effect of Gmelina arboreato 

nephrotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect 

of standard drug (12.780.81). 

 In nephrotoxin induced rats the levels of PCV were significantly decreased (21.471.13) when 

compared to normal control rats (38.620.75). Oral administration of Gmelina arborea to nephrotoxin induced 

rats showed a significantincrease (33.540.86) in the levels of PCV. Also the oral administration of Grewia 

umbellifera to nephrotoxin induced rats showed a significantincrease (31.490.64) in the levels of PCV. Among 

these two plants, the effect of Gmelina arboreato nephrotoxin induced rats showed a better effect than that of 

Grewia umbelliferawhich is very close to the effect of standard drug (35.730.92). 

 In nephrotoxin induced rats the levels of MCV were significantly increased (68.520.81) when 

compared to normal control rats (59.041.75). Oral administration of Gmelina arborea to nephrotoxin induced 

rats showed a significantdecrease (61.360.53) in the levels of MCV. Also the oral administration of Grewia 

umbellifera to nephrotoxin induced rats showed a significantdecrease (63.920.72) in the levels of MCV. 

Among these two plants, the effect of Gmelina arboreato nephrotoxin induced rats showed a better effect than 

that of Grewia umbelliferawhich is very close to the effect of standard drug (60.160.49). 

 In nephrotoxin induced rats the levels of MCH were significantly increased (18.670.52) when 

compared to normal control rats (15.340.69). Oral administration of Gmelina arborea to nephrotoxin induced 

rats showed a significantdecrease (16.730.12) in the levels of MCH. Also the oral administration of Grewia 

umbelliferato nephrotoxin induced rats showed a significantdecrease (17.180.82) in the levels of MCH. 

Among these two plants, the effect of Gmelina arboreato nephrotoxin induced rats showed a better effect than 

that of Grewia umbelliferawhich is very close to the effect of standard drug (16.030.96). 

 In nephrotoxin induced rats the levels of MCHC were significantly decreased (25.460.49) when 

compared to normal control rats (32.160.25). Oral administration of Gmelina arborea to nephrotoxin induced 

rats showed a significantincrease (29.870.56) in the levels of MCHC. Also the oral administration of Grewia 

umbellifera to nephrotoxin induced rats showed a significantincrease (27.640.32) in the levels of MCHC. 

Among these two plants, the effect of Gmelina arboreato nephrotoxin induced rats showed a better effect than 

that of Grewia umbelliferawhich is very close to the effect of standard drug (32.780.14). 

 In nephrotoxin induced rats the levels of PLC were significantly decreased (9.360.47) when compared 

to normal control rats (27.140.64). Oral administration of Gmelina arborea to nephrotoxin induced rats 

showed a significantincrease (26.690.39) in the levels of PLC. Also the oral administration of Grewia 
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umbellifera to nephrotoxin induced rats showed a significantincrease (24.670.51) in the levels of PLC. Among 

these two plants, the effect of Gmelina arboreato nephrotoxin induced rats showed a better effect than that of 

Grewia umbelliferawhich is very close to the effect of standard drug (28.690.62). 

 In nephrotoxin induced rats the levels of Granolocytes were significantly decreased (9.190.19) when 

compared to normal control rats (15.910.21). Oral administration of Gmelina arborea to nephrotoxin induced 

rats showed a significantincrease (14.720.15) in the levels of Granolocytes. Also the oral administration of 

Grewia umbellifera to nephrotoxin induced rats showed a significantincrease (13.870.17) in the levels of 

Granolocytes. Among these two plants, the effect of Gmelina arboreato nephrotoxin induced rats showed a 

better effect than that of Grewia umbelliferawhich is very close to the effect of standard drug (15.170.15). 

 In nephrotoxin induced rats the levels of Total leucocyte count were significantly decreased 

(2.060.12) when compared to normal control rats (6.690.32). Oral administration of Gmelina arborea to 

nephrotoxin induced rats showed a significantincrease (6.110.27) in the levels of Total leucocyte count. Also 

the oral administration of Grewia umbellifera to nephrotoxin induced rats showed a significantincrease 

(5.830.25) in the levels of Total leucocyte count. Among these two plants, the effect of Gmelina arboreato 

nephrotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect 

of standard drug (6.580.22). 

 

Table 12 Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera onserum biochemical 

parameters in normal and experimental rats 

Groups 
Urea 

(mg/dl) 

Creati

nine 

(mg/dl) 

Uric 

Acid 

(mg/dl) 

Phosph

orous(m

ml/l) 

Magne

sium(m

ml/l) 

Sodium(m

Eq/L) 

Chlori

de(mE

q/L) 

Group-I (Normal 
control) 

55.592.0

1 

0.970.

08 

3.560.2

6 

3.680.3

1 

1.590.

27 

148.195.5

3 

97.17

4.87 

Group-II 
(Nephrotoxin 

Induced) 

96.213.1
2 

1.860.
15 

4.950.2
2 

4.890.3
9 

3.130.
38 

101.644.8
4 

73.61
4.23 

Group-III 

(Nephrotoxin + 
Plant extract* 

(200mg/kg BW) 

59.342.5

9 

1.120.

11 

3.710.1

9 

3.760.3

5 

1.730.

19 

139.835.1

9 

92.53

4.52 

Group-IV 

(Nephrotoxin + 

Plant extract** 

(200mg/kg BW) 

61.132.7

2 

1.170.

13 

3.760.2

0 

3.820.3

8 

1.790.

20 

135.265.6

8 

90.19

4.71 

Group-V (Standard 

drug) 
57.122.5

2 
1.060.

09 
3.680.2

3 
3.730.3

7 
1.650.

18 
141.375.4

7 
94.92

4.93 

Values are expressed as mean ± SEfor 3 animals in each group 

(*Ethanol extract of barks of Gmelina arborea **Ethanol extract of barks of Grewia umbellifera) 

 

Figure 12A Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

biochemical parameter Urea in normal and experimental rats 

 
Figure 12B Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

biochemical parameter Creatinine and Uric acid in normal and experimental rats 
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Figure 12C Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

biochemical parameters (Phosphorus and Magnesium) in normal and experimental rats 

 
 

 

Figure 12D Effect of ethanol extract of barks of Gmelina arborea and Grewia umbellifera on serum 

biochemical parameters (Sodium and Chloride) in normal and experimental rats 
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 Table 12& Figure 12, 12A,12B,12C,12D shows the Effect of ethanol extract of barks of Gmelina 

arborea and Grewia umbelliferaon Urea, Creatinine, Uric acid, Phosphorous, Magnesium, Sodium and Chloride 

in normal and experimental rats. In nephrotoxin induced rats the levels of Urea were significantly increased 

(96.213.12) when compared to normal control rats (55.592.01). Oral administration of Gmelina arborea to 

nephrotoxin induced rats showed a significantdecrease (59.342.59) in the levels of Urea. Also the oral 

administration of Grewia umbellifera to nephrotoxin induced rats showed a significantdecrease (61.132.72) in 

the levels of Urea. Among these two plants, the effect of Gmelina arboreato nephrotoxin induced rats showed a 

better effect than that of Grewia umbelliferawhich is very close to the effect of standard drug (57.122.52). 

 In nephrotoxin induced rats the levels of Creatinine were significantly increased (1.860.15) when 

compared to normal control rats (0.970.08). Oral administration of Gmelina arborea to nephrotoxin induced 

rats showed a significantdecrease (1.120.11) in the levels of Creatinine. Also the oral administration of Grewia 

umbellifera to nephrotoxin induced rats showed a significantdecrease (1.170.13) in the levels of Creatinine. 

Among these two plants, the effect of Gmelina arboreato nephrotoxin induced rats showed a better effect than 

that of Grewia umbelliferawhich is very close to the effect of standard drug (1.060.09). In nephrotoxin induced 

rats the levels of Uric acid were significantly increased (4.950.22) when compared to normal control rats 

(3.560.26). Oral administration of Gmelina arborea to nephrotoxin induced rats showed a significantdecrease 

(3.710.19) in the levels of Uric acid. Also the oral administration of Grewia umbellifera to nephrotoxin 

induced rats showed a significantdecrease (3.760.20) in the levels of Uric acid. Among these two plants, the 

effect of Gmelina arboreato nephrotoxin induced rats showed a better effect than that of Grewia 

umbelliferawhich is very close to the effect of standard drug (3.680.23). In nephrotoxin induced rats the levels 

of Phosphorous were significantly increased (4.890.39) when compared to normal control rats (3.680.31). 

Oral administration of Gmelina arborea to nephrotoxin induced rats showed a significantdecrease (3.760.35) 

in the levels of Phosphorous. Also the oral administration of Grewia umbellifera to nephrotoxin induced rats 

showed a significantdecrease (3.820.38) in the levels of Phosphorous. Among these two plants, the effect of 

Gmelina arboreato nephrotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is 

very close to the effect of standard drug (3.730.37). In nephrotoxin induced rats the levels of Magnesium were 

significantly increased (3.130.38) when compared to normal control rats (1.590.27). Oral administration of 

Gmelina arborea to nephrotoxin induced rats showed a significantdecrease (1.730.19) in the levels of 

Magnesium. Also the oral administration of Grewia umbellifera to nephrotoxin induced rats showed a 

significantdecrease (1.790.20) in the levels of Magnesium. Among these two plants, the effect of Gmelina 

arboreato nephrotoxin induced rats showed a better effect than that of Grewia umbelliferawhich is very close to 

the effect of standard drug (1.650.18). In nephrotoxin induced rats the levels of Sodium were significantly 

decreased (101.644.84) when compared to normal control rats (148.195.53). Oral administration of Gmelina 

arborea to nephrotoxin induced rats showed a significantincrease (139.835.19) in the levels of Sodium. Also 

the oral administration of Grewia umbellifera to nephrotoxin induced rats showed a significantincrease 

(135.265.68) in the levels of Sodium. Among these two plants, the effect of Gmelina arboreato nephrotoxin 

induced rats showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard 

drug (141.375.47). In nephrotoxin induced rats the levels of Chloride were significantly decreased 

(73.614.23) when compared to normal control rats (97.174.87). Oral administration of Gmelina arborea to 

nephrotoxin induced rats showed a significantincrease (92.534.52) in the levels of Chloride. Also the oral 

administration of Grewia umbellifera to nephrotoxin induced rats showed a significantincrease (90.194.71) in 

the levels of Chloride. Among these two plants, the effect of Gmelina arboreato nephrotoxin induced rats 

showed a better effect than that of Grewia umbelliferawhich is very close to the effect of standard drug 

(94.924.93). 
 

HISTOPATHOLOGICAL STUDIES 

Plate 1 HISTOPATHALOGICAL STUDY OF LIVER
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Plate 2 HISTOPATHALOGICAL STUDY OF KIDNEY 
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Liver: 

Group I 

 The histological section of rat liverstained with hematoxylin and eosin shows normal architechture with 

prominent central vein and the columnar hepatocytes radiating from the center towards the periphery. Nucleus 

properly stained and remain undisturbed. 

Group II 

 The histological section of rat liver stained with hematoxylin and eosin shows disarrangementof normal 

hepatic cells with centrilobularnecrosis, hyperplasia, vascular and cellulardegeneration, polymorpho nuclear 

aggregation,  inflammation and fattydegeneration were observed. Hyper vacuolization is very prominent. 

Group III 

 The histological section of rat liver stained with hematoxylin and eosin shows reduction in the 

inflammatory cells, vascular congestion and degeneration, cellular degeneration, necrosis and vacuoles. 

Group IV 

 The histological section of rat liver shows marked reduction in the necrosis and vacuolization. The 

nucleus are prominent and undisturbed. No marked hyperplasia observed. The sections clearly show regaining 

of normalcy in the tissue architecture. 

Group IV 

 The histological section of rat liver shows almost normal architecture but with very negligible 

vacuolization and centrilobular necrosis near the central vein region. 
 

Kidney: 

Group I 

 The histological section of rat kidney stained with hematoxylin and eosin did not show any 

notablehistopathological alterations 

Group II 

 The histological section of rat kidney stained with hematoxylin and eosin shows loss of renal 

tubulararchitecture with rearrangement of renal tubules and glomerulus.Kidney sections showed diffuse 

degenerative changes in thesections. The renal tubules showed cellular swelling invariablywith narrowing of 

lumen to great extent. 

Group III 

 The histological section of rat kidney stained with hematoxylin and eosin shows focal areas of 

necrosiswith accumulation of proteincasts in the tubular lumen. 

Group IV 

 The histological section of rat kidney stained with hematoxylin and eosin revealed somedegree of 

cellular swelling with prominent regaining of normalcy with least interstitial necrosis. Tubular regeneration is 

seen. 

Group IV 

 The histological section of rat kidney stained with hematoxylin and eosin reveal normal tubules with no 

protein cast in their mononuclear inflammatory cell infiltration. 
 

XII. Conclusion 
The present work is a comprehensive compilation of findings in the evaluation oftraditionally known 

medicinal plants for their Hepatoprotective and nephroprotective activity of the two medicinal plants GA and 

GU. 

This study can be concluded with the following points: 

 The study on in vitro antioxidant activity of medicinal plants also revealed the antioxidant potential of the 

plants. 

 Hepatoprotective activity studies of the barks of GA and GU on paracetamol induced rats showed the 

significant protective activity. 

 The ethanol extract of GA and GU extracts showed significant nephroprotective activity. 
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In conclusion, the results of the present investigation infer that these plants (GA and GU) 

extractspossess potent antioxidant, Hepatoprotective and nephroprotective property, the former being probably 

responsiblethan the later. Thus, the extracts can be beneficial in treating liver and renal damages caused due to 

chemical exposure. 

 

References 
[1] Ashis G. Herbal folk remedies of Bankura and Medinipur districts, West Bengal. Indian Journal of Traditional Knowledge 2003; 

2:393-396. 

[2]  SenthamilSelvan palanivelu and Velavan “Analysis of bioactive compounds in ethanol extracts Argemone mexicane plant seeds 
using GC-MS techniques”Indian journal of applied research2015; 5:5; 19-20. 

[3] SenthamilSelvan palanivelu and Velavan “Analysis of phytochemical component and nutrients component in ethanol extracted 

oldenlandia corymbosa”World Journal of Pharmaceutical Research 2015; 4:7; 1965 - 1967. 
[4] SenthamilSelvan palanivelu “Anti-hyperlipidemic activity of the bark extract of terminalia arjuna in caffeine induced mice”indian 

journal of applied research2015; 5:8; 310 - 313. 

[5] Baris O, Gulluce M, Sahin F, Ozer H, Kilic H, Ozkan H, Sokmen M and Ozbek T, 2006. Biological activities of the essential oil 
and methanolextract ofAchilleaBiebersteiniiAfan. (Asteraceae).Turk. J. Biol., 30: 65–73. 

[6] Ncube NS, Afolayan AJ and Okoh AI, 2008. Assessment techniques ofantimicrobial properties of natural compounds of plant 

origin: currentmethods and future trends.Afr. J. Biotechnol., 7(12): 1797–1806. 
[7] Activity of Five SelectiveMedicinal Plants. African Journal of ScientificResearch, 2(1): 126–147. 

[8] MF and KhanMW, 2008. Food as medicine: Potential therapeutictendencies of plant derived polyphenolic compounds.Asia. Pac. 

J.Cancer Prev., 9: 187–195. 
[9] Umamaheswari A and Niveditha, 2007. Anticancerous effect ofHibiscus sabdariffa leaves on hepatocelluar carcinoma cell line Hep 

3B. Res.J.Medicinal Plant, 3: 100–105. 
[10] UNESCO, 1996. Culture and Health, Orientation textsWorld Decade for Cultural Development Documents CLT/DEC.PRO–1996, 

Paris, France, p.29. 

[11] Unnikrishnan KP, Raja S, Remashree AB and Balachandran I, 2007. Occurrence of gmelinol in stem bark of Gmelina arborea 
Roxb. Aryavaidyan, 21: 34–37. 

[12] Uraku AJ, Offor CE, Itumoh EJ, Ukpabi CE, Aja PM, Ebenyi LN, Azi SO and Emmanuel TF, 2015. Gas Chromatography–Mass 

Spectrometry (GC–MS) Analysis of Essential Oil from Hyptis spicigera Leaves. American Journal of Biological Chemistry, 3(3): 
45–56. 

[13] Valyova M, Stoyanov S, Markovska Y and GanevaY, 2012. Evaluation ofin vitroantioxidant activity andfree radical scavenging 

potential of variety ofTagetes erectaL. flowers growing in Bulgaria. International Journal of Applied Research inNatural Products, 
5(2): 19–25. 

[14] Vanisha SN and Hema M, 2012. Potential Functions of Lemon Grass(Cymbopogon citratus)in Health and Disease.International 

Journal of Pharmaceuticaland Biological Archives, 3(5):1035–1043. 
[15] Vanitha V, Umadevi KJ and Vijayalakshmi, 2010. In vitro assessment of alcoholic leaf extracts of Annonasquamosa and 

Aeglemormelos. The Bioscan, 5(2): 225–229. 

[16] Velavan S, Nagulendran K and Mahesh R, 2007.In vitro antioxidant activity ofAsparagus racemosusroot. Pharmacog Mag., 3: 26–
33. 

[17] Venkateswaran S, Pari L, Viswanathan P and Menon VP, 1997. Protective effect of Livex, a herbal formulation against 

erythromycin estolate induced hepatotoxicity in rats. J. Ethnopharmacol., 57: 161–167. 
[18] Vijay T, Dhana MS, Sarumathy K, Palani S and Sakthivel K, 2011. Cardioprotective, antioxidant activities and Phytochemical 

analysis by GC–MS of Gmelina arborea (GA) in Doxorubicin–induced myocardial necrosis in Albino rats. Journal of Applied 

Pharmaceutical Science, 1(05):198–204. 
[19] Vijay T, Dhana Rajan MS and Sarumathy K et al., 2011. Analysis of Phytoconstituents by GC–MS and Therapeutic efficacy of 

Grewia umbelliferea (GU) on Doxorubicin induced cardiotoxicity in albino rats. IJPI’S Journal of Pharmacology and Toxicology, 

1(3): 61–74. 
[20] Vinit Movaliyaa, Devang Khamarb and Manjunath Setty M, 2011. Nephroprotective activity of aqueous extract of Aerva Javanica 

roots in cisplatin induced renal toxicity in rats. Pharmacologyonline, 1:68–74. 

[21] Vipul Gujrati, Nilesh Patel, Venkat N. Rao, Nandakumar K, Gouda TS, Md. Shalam and Shanta Kumar SM, 2007. 
Hepatoprotective Activity of Alcoholic And Aqueous Extracts Of Leaves Of Tylophora Indica (Linn.) In Rats. Indian Journal Of 

Pharmacology, 39: 43–47. 

[22] Vishnu R, Nisha R, Jamuna S and Paulsamy S, 2013. Quantification of total phenolics and flavonoids and evaluation of in vitro 
antioxidant properties of methanolic leaf extract of Tarenna asiatica - an endemic medicinal plant species of Maruthamali hills, 

Western Ghats, Tami Nadu. J Res Plant Sci., 2(2):196–204. 

[23] Idris Torel, Haneli Ozbek, Remzi Erten, Ahmet Cihat Oner, Nureddin Cengiz and Orhan Yilmaz, 2009. Hepatoprotective and anti 
inflammatory activities of Plantago Major L. Indian Journal of Pharmacology, 41: 120–124. 

[24] Ishibashi F, 2006. Chronic high glucose inhibits albumin reabsorption by lysosomal alkalinization in cultured porcine proximal 

tubular epithelial cells (LLC–PK1).Diabetes Res. Clin. Pract., 72:223–30. 
[25] Jaeschke H, Gores GJ, Cederbaum AI, Hinson JA and Pessayre D et al.,2002. Mechanisms of hepatotoxicity. Toxicol Sci., 65(2): 

166–176. 

[26] Jafri A, Jalis Subhani A, Kalim Javed A and Surender Singh B, 1999. Hepatoprotective Activity Of Leaves Of Cassia Occidentalis 
Against Paracetamol And Ethyl Alcohol Intoxication In Rats. Journal Of Ethnopharmacology, 66: 355–361. 

[27] Jager AK, Eldeen IMS andVan Staden J, 2007. COX–1 and COX–2 activity of rose hip. Phytother. Res., 21: 1251–1252. 

[28] Jagetia GC, 2002. The evaluation of the radio protective effect of Triphala in the mice exposed to –radiation. Phytomedicine, 9: 
99–108. 

[29] Jagruti A. Patel and Urvi S. Shah, 2009.Hepatoprotective activity of Piper Longum Traditional Milk extract on carbon tetrachloride 

induced liver toxicity in wistar rats.Bol Latinoam Caribe Plant Med Aromat., 8(2): 121–129. 
[30] Jain DP, Pancholi SS and Patel R, 2011. Synergisticantioxidant activity of green tea with some herbs. J Adv Pharm Technol Res., 

2(3): 177–183. 

[31] Jaishree V and Shrishailappa Badami, 2010. Antioxidant and hepatoprotective effect of Swertiamarin from Enicostemma Axillare 
against D–Galactosamine Induced Acute Liver Damage in Rats. Journal Of Ethnopharmacology, 130: 103–106. 



Acute Toxicity And In Vivo Hepatoprotective And Nephroprotective Inethanol Extract Ofgmelina  

DOI: 10.9790/3008-1204030127                                       www.iosrjournals.org                                       22 | Page 

[32] Jalalpure SS, PatilMB and Jabshetti MS, 2002. Effect of Lawsonia alba leaf extract on carbon tetrachloride induced hepatic damage 

in albino rat. Journal of natural remedies, 3(1): 97–160. 

[33] Janakat S and Al–merie H, 2002. Evaluation of hepatoprotective effect of Pistacacia lentiscus,Phillyra latifolia,Nicotianan glauca, 
2002. Journal of Ethanopharamcology, 83(1–2): 135–138. 

[34] Jayakumar D, Mary SJ and Santhi RJ, 2010. Evaluationof antioxidant potential and antibacterial activity ofCalotropisgigantea 

andVincarosea usinginvitro model. Indian Journal of Science andTechnology, 3(7): 720–723. 
[35] Jayasekhar P, Mohanan PV and Rathinam K, 1997. Hepatoprotective Activity Of Ethyl Acetate Extract OfAcacia catechu. Indian 

Journal Of Pharmacology,29: 426–428. 

[36] Jayashree P, Kamat A, Krutin K, Boloor A, Thomas PA, Devasagayam A and Venkatachalam SR, 2000.Antioxidant Properties of 
Asparagus Racemosus against Damage Induced By G–Radiation in Rat Liver Mitochondria. Journal of Ethnopharmacology, 71: 

425–435. 

[37] Jeon WK, Park KJ and Kim Yet al., 1999.In vitro studies on the anticancer effect and topoisomerase–I inhibition activity of 
Caesalpinia sappan L. extract. Korean J Pharmacogn., 30:1–6. 

[38] Jin Z and Wang B, 2011.In vitroantioxidant activity ofacetone extracts from Chinese herbagrimonyleaves. Journal of Medicinal 

Plants Research,5(25): 6005–6010. 
[39] Jnaneshwar P Shenoy, Preethi G Pai, Ahsan Shoeb, Gokul P, Avdhoot Kulkarni and Kotian MS, 2011. An evaluation of diuretic 

activity of Morinda Citrifolia (Linn) (Noni) fruit juice in normal Rats. International Journal of Pharmacy and Pharmaceutical 

Sciences, 3(2):119–121. 
[40] Jo SH, Son Mk, Koh HJ, Lee SM, Song IH, Kim YO, Lee YS’ Jeong KS, Kim WB, Park JW, Song BJ and Huh TL, 2001. Control 

of mitochondrial redox balance and cellular defense against oxidative damage by mitochondrial NADP+–dependent isocitrate 

dehydrogenase. J. Biol. Chem., 276: 16168–16176. 
[41] Jones AF and Vale JA, 1993. Paracetamol poisoning and the kidney.J. Clin. Pharm. Ther., 18: 5–8. 

[42] Kadri A, Zarai Z, Chobba IB, Békir A,Gharsallah N, Damak M and Gdoura R, 2011. Chemicalconstituents and antioxidant 

properties ofRosmarinus officinalis L.essential oil cultivatedfrom South–Western Tunisia. Journal of Medicinal Plants Research, 
5(25): 5999–6004. 

[43] Kalegari M, Gemin CA, Araújo–Silva G, Brito NJ, López JA, Oliveira Tozetto SD, das Graças Almeida M, Miguel MD, Stien D 

and Miguel OG, 2014. Chemical composition, antioxidant activity and hepatoprotective potential ofRourea indutaPlanch. 
(Connaraceae) against CCl4–induced liver injury in female rats.Nutrition, 6: 713–718. 

[44] Kamboj VP, 2000. Herbal medicine.Cur. Sci., 78(1): 35–39. 

[45] Kannappan N, Madhukar, Mariymmal, Uma sindhura P and Mannavalan R, 2010. Evaluation of nephroprotective activity of 
Orthosiphon stamineus Benth extract using rat model. International Journal of PharmTech Research, 2 (3):209–215. 

[46] Kaufman PB,Cseke LJ,Warber S,Duke JA and Brielmann HL, 1999. Natural Products from Plants. (CRC Press, Boca Raton, FL). 

[47] Kaur T, Bijamia RK, Singla SK and Tandon C, 2009. In vivo efficacy of Trachyspermum ammi anti calcifying protein in urolithiatic 
rat model. Journal of ethnapharmacology, 126: 459–462. 

[48] KhalipaJI, E1–Gindi, Ammar HA, 2003. E1–Naggar Iridoid glycosides from Citharexylumquadrangular. Asian Journal of 

chemistry, 14(1): 197–202. 
[49] Khanam S, Shivprasad HN and Devi K, 2004. In vitro antioxidant screening models: A review. Indian J pharm Edu., 38(4): 180–

183. 

[50] Khare CP, 2004. Encyclopedia of Indian Medicinal Plants. Springer–Verlag Berlin–Heidelberg, Germany. 236–237. 

[51] Kharpate S, Vadnerkar G, Deepthi Jain and Jain S,2007. Evaluation of Hepatoprotective activity of ethanol extract of Ptrospermum 

Acerifloium Ster leaves. Indian Journal Of Pharmaceutical Sciences, 69: 850–852. 
[52] Ki Hyun Kim,A Young Ho Kimb And Kang Ro Leea, 2007. Isolation Of Quinic Acid Derivatives And Flavonoids From The Aerial 

Parts Of Lactuca Indica L. And Their Hepatoprotective Activity In Vitro. Bioorganic & Medicinal Chemistry Letters, 17: 6739–

6743. 
[53] Kiffin R, Christian C, Knecht E and Cuervo A, 2004. Activation of chaperone–mediated autophagy during oxidative stress. Mol. 

Biol. Cell, 15:4829–40. 

[54] Kim DS, Baek NI and Oh SRet al., 1997. NMR assignment of brazilin. Phytochemistry, 46:177–178. 
[55] Kim JS, Song EK, ChoA, KimD, ParkSE, LeeHS and KimYS, 2002. Sesquiterpens with hepatoprotective activity from Cnidium 

monnieri on tacrine induced cytotoxicty in HepG2 cells. Planta Medica, 68(8): 748–749. 

[56] Kim YM, Kim SG and Khil LY et al., 1995. Brazilin stimulates the glucose transport in 3T3–L1 cells. Planta Med., 61:297–301. 
[57] Kokate CK and Purohit AP, 2004. Text bookofPharmacognosy, Pp. 317–318, 336–337. 

[58] Kołątaj A, Sommer A, Witek B, Nitray J and Flak P, 1998.The effect of exogenous glucose on the activity of lysosomal enzymes, 

the glucose and insulin concentration in the blood plasma of young bulls. Arch. Tierz. Dummerstorf.,41: 371–377. 
[59] Kon K, Kim JS, Jaeschke H and Lemasters JJ, 2004. Mitochondrial permeability transition in acetaminophen–induced necrosis and 

apoptosis of cultured mouse hepatocytes. Hepatology (Baltimore, Md), 40(5):1170–1179. 

[60] Kool J, Sebastiaan M, Liempd V, Harmsen S, Schenk T, Irth H, Commandeur JNM andVermeulen NPE, 2007. An on–line post–
column detection system for the detection of reactive–oxygen–species–producing compounds and antioxidants in mixtures. Anal. 

Bioanal. Chem., 388: 871–879. 

[61] Kore KJ, Shete RV and Jadhav PJ, 2011. Nephroprotective role of A. Marmelos extract. International Journal of Research in 
Pharmacy and Chemistry, 1(3): 617–623. 

[62] Koshland DE Jr, Walsh K and La Porte DC, 1985. Sensitivity of metabolic fluxes to covalent control. Curr. Top. Cell. Regil.,27: 

13–22. 
[63] Krishna TM, Shiva D, Keerthi D, Nandini A, Aswaq A and Reddy Tet al., 2013.In vitro evaluation of antioxidant properties of 

Cucumis melo L. extracts of leaves and fruit. Int J Pharm Bio Sci., 4(1):705–712. 

[64] Kucharská J, Braunová Z, Ulicná O, Zlatos L and Gvozdjáková A, 2000. Deficit of coenzyme Q in heart and liver mitochondria of 
rats with streptozotocin–induced diabetes. Physiol Res., 49: 411–18. 

[65] Kumar A, Singhal KC, Sharma RA, Vyas GK and Kumar V, 2012. Analysis of anti–oxidant activity ofCatharanthus roseus L. and 

it’s association withhabitat temperature. Asian J. Exp. Biol. Sci., 3(4): 706–713. 
[66] Kumar S, Kumar D, Saroha K, Singh N and Vashishta B, 2008. Antioxidant and free radical scavenging potential of Citrullus 

colocynthis (L.) methanolic fruit extract. Acta Pharm., 58: 215–20. 

[67] Kwon SJ, Park JW, Choi WK, Kim IH and Kim K, 1994. Inhibition of metal–catalyzed oxidation systems by a yeast protector 
protein in the presence of thioredoxin. Biochem. Biophysics. Res. Commun., 201: 8–15. 

[68] Lalit singh, Ranawat, Jigar Bhatt and Jagruti Paetl, 2010. Hepatoprotective activity of Ethanolic Extracts of Bark of Zanthoxylum 

Armatum DC In CCl4 Induced Hepatic Damage In Rats. Journal of Ethnopharmacology, 127: 777–780. 



Acute Toxicity And In Vivo Hepatoprotective And Nephroprotective Inethanol Extract Ofgmelina  

DOI: 10.9790/3008-1204030127                                       www.iosrjournals.org                                       23 | Page 

[69] Lauterburg BH and Mitchell JR, 1982. Toxic doses of acetaminophen suppress hepatic glutathione synthesis in rats. Hepatology 

(Baltimore, Md), 2(1):8–12. 

[70] Lee EJ, Kim SR, Kim J and Kim YC, 2002. ‘Hepatoprotective phenylpropanoids from Scrophularia buergeriana root against 
carbon tetrachloride induced toxicity: action mechanism,Structure activity relationship. Planta Medica, 407–411. 

[71] Lee KJ, Woo E, Choi CY, Shin DW, Lee DG, You HJ and Jeong HG, 2004. Protective effect of acteoside on carbon tetrachloride–

induced hepatotoxicity.Life Sci., 74: 1051–1064. 
[72] Lee SM, Koh HJ, Park DC, Song BJ, Huh TL and Park JW, 2002. Cytosolic NADP+–dependent isocitrate dehydrogenase status 

modulates oxidative damage to cells. Free Radic. Biol. Med., 32: 1185–1196. 

[73] Levy C, Seeff LD and Lindor KD, 2004. Use of herbal supplements for chronic liver disease. Clin Gastroenterol Hepatol., 2: 947–
956. 

[74] Li C, Liu J, Saavedra JE, Keefer LK, Waalkes MP, 2003. The nitric oxide donor, V–PYRRO/NO, protects against acetaminophen–

induced nephrotoxicity in mice. Toxicology, 189(3): 173–180. 
[75] Li W, Yuan XM and Brunk UT, 1998. OxLDL–induced macrophage cytotoxicity is mediated by lysosomal rupture and modified by 

intralysosomal redox–active iron. Free Rad. Res., 29: 389–398. 

[76] LinCC and HuangPC, 2000. Antioxidant and hepatoprotective effect of Acathopanax senticosus.PhytotherapyResearch, 14(7):489–
494. 

[77] LinCC, Hsu YF and Lin TCet al., 2001. Antioxidant and hepatoprotective effects of punicalagin and punicalin on acetaminophen 

induced liver damage in rats. Phytotherapy Research, 15(3): 206–212. 
[78] Lishu WangaB, Dongyan Chenga, Haisheng Wanga, Lin Dia, Xuefeng Zhoub, Tunhai Xuc, Xianwen Yangb and Yonghong Liub, 

2009. The Hepatoprotective And Antifibrotic Effects Of Saururus Chinensis Against Carbon tetrachloride Induced Hepatic Fibrosis 

In Rats. Journal Of Ethnopharmacology, 126: 487–491. 
[79] Lombardo A, BairatiC, Gol G, Roggi C, Maccariani L, Bollini D and Burlina A, 1996. Plasma lysosomal glycohydrolases in a 

general population. Clin. Chim. Acta., 247: 39–49. 

[80] Lukivskaya O, Patsenker E and Buko VU, 2007. Protective effect of ursodeoxycholic acid on liver mitochondrial function in rats 
with alloxan–induced diabetes: Link with oxidative stress. Life Sci., 80: 2397–402. 

[81] Madani H, Talebolhosseini M, Asgary S and Naderi GH, 2008. Hepatoprotective activity of Silybum marianum And 

ClchoriumIntybus against Thioacetamide In Rats. Pakistan Journal of Nutrition, 7(1): 172–176. 
[82] Madhavi DL, Deshpande SS and Sulunkhe DK, 1996. Food antioxidant: technological, toxicological and health perspectives; New 

york: Marcel dekker. 

[83] Maheswari C, Maryammal Rand Venkatanarayanan R, 2008. Hepatoprotective Activity OfOrthosiphon Stamineus On Liver 
Damage Caused By Paracetamol In Rats. Jordan Journal Of Biological Sciences, 1: 105–108. 

[84] Mahgoub M Ahmed, 2010. Biochemical Studies on Nephroprotective Effect of Carob (Ceratonia siliqua L.) Growing in Egypt. 

Nature and Science, 8(3): 41–47. 
[85] Malathi M, Sudarshana MSS and Niranjan MH, 2012.Antioxidant activity ofFlaveriatrinervia(Sprengel) C. Mohr. Journal of 

Medicinal Plants Research, 6(42): 5519–5521. 

[86] Malathi R, John SA and Cholarajan A, 2012. Antioxidantactivity of extract from the leaves ofTylophora asthmatica. Journal of 
Microbiology andAntimicrobials, 4(4): 70–73. 

[87] Mandal PK, Bishayee A and Chatterjee M, 1993. Stimulation of tissue repair byMikania cordataroot extract in carbon 

tetrachloride–induced liver injury in mice.Phytother. Res., 7:103–105. 

[88] MandalSC, Saraswati B and Ashokekumar CKet al., 2000. ‘Protective effect of leaf extractof Ficus hispida against paracetamol 

induced hepatotoxicity in rats. Phytotherapy Research,14(6): 457–459. 
[89] Manjamalai A and Grace VMB, 2012. AntioxidantActivity of Essential Oils fromWedelia chinensis(Osbeck) in vitroandinvivoLung 

CancerBearing C57BL/6 Mice. Asian Pacific Journal ofCancer Prevention, 13: 3065–3071. 

[90] Manjunatha BK AndVidya SM, 2008. Hepatoprotective activity of VitexTrifolia against CCl4 induced hepatic damage, Indian 
Journal Of Pharmaceutical Sciences. 70(2): 241–245. 

[91] Mankani KL, Krishna V, Manjunatha BK, Vidya SM, Jagadeesh Singh SD, Manohara YD, Anees–Ur Raheman, Avinash KR, 2005. 

Evaluation of hepatoprotective activity of stem bark of Pterocarpus marsupium Roxb. Indian J Pharmacol.,37: 165–168. 
[92] Manokaran S, Jaswanth A, Sengottuvelu S, Nandhakumar J, Duraisamy R, Karthikeyan D and Mallegaswari R, 

2008.hepatoprotective activity of Aerva Lanata Linn. against paracetamol induced hepatotoxicity in rats. Research J. Pharm. And 

Tech., 1(4): 398–400. 
[93] Mansour HH, Hafez HF and Fahmy NM, 2006. Silymarinmodulates Cisplatin–inducedoxidativestressand hepatotoxicity in rats.J. 

Biochem. Mol. Biol.,39: 656–661. 

[94] Masubuchi Y, Suda C and Horie T, 2005. Involvement of mitochondrial permeability transition in acetaminophen–induced liver 
injury in mice. J Hepatol., 42(1):110–116. 

[95] Mazer M and Perrone J, 2008. Acetaminophen–induced nephrotoxicity: pathophysiology, clinical manifestations, and management. 

J Med Toxicol., 4(1):2–6. 
[96] McChesney JD, Venkataraman SK and Henri JT, 2007. Plant naturalproducts: Backto the future or into extinction? J. of 

Phytochem., 68: 2015–2022. 

[97] McGill MR, Sharpe MR, Williams CD, Taha M, Curry SC and Jaeschke H, 2012. The mechanism underlying acetaminophen–
induced hepatotoxicity in humans and mice involves mitochondrial damage and nuclear DNA fragmentation. J Clin Investig., 

122(4):1574–1583. 

[98] Md. Rajib Ahsan, Km Monirul Islam, Israt Jahan Bulbul, Md. Ashik Musaddik and Ekramul Haque, 2009. Hepatoprotective 
Activity Of Methanol Extract Of Some Medicinal Plants Against Carbon Tetrachloride–Induced Hepatotoxicity In Rats. European 

Journal Of Scientific Research, 37(2): 302–310. 

[99] Meena H, Pandey HK, Pandey P, Arya MC and Ahmed Z, 2012. Evaluation of antioxidant activity oftwo important memory 
enhancing medicinalplantsBaccopa monnieri andCentellaasiatica. Indian J Pharmacol., 44(1): 114–117. 

[100] MehmetHA, Ahmet M, Ali Y, Metin D ans Toshifumi H, 2003. Screening Chemical Composition andin VitroAntioxidant and 

Antimicrobial Activities of the Essential Oils fromOriganum syriacumL. Growing in Turkey.Biol .Pharm. Bul., 26(12): 1725–1729. 
[101] Meister A, 1994. Glutathione. In: Arias I.M., Boyer J.L., Jakoby W.B., Fausto D., Schacter D., Shafritz D.A., editors. The Liver, 

Biology and Pathobiology.Ravan Press; New York: pp. 401–417. 

[102] Mishra SS, Patel KK, Raghuwanshi N, Pathak A, Panda PP, Girhepunje K and Patro CN, 2011.Screening of ten Indian medicinal 
plant extracts for antioxidant activity. Annals of BiologicalResearch, 2(1): 162–170. 

[103] MisraL and latschH, 2000. Triterpenoid,essential oil and photo-oxidative 28-13 lactonisation of oleanolic acid fromlaatsch,H; 

Lanata camara.Phytochemistry,54(8): 969–974. 



Acute Toxicity And In Vivo Hepatoprotective And Nephroprotective Inethanol Extract Ofgmelina  

DOI: 10.9790/3008-1204030127                                       www.iosrjournals.org                                       24 | Page 

[104] Mitra SK, Seshadri SJ, Venkantaranganna MV, Gopumadhavan S, Venkatesh UU and Sarma DN, 2000. Effect of HD–03–a herbal 

formulation in galactosamine–induced hepatopathy rats. Indian J. Physiol. Pharmacol., 44: 82–86. 

[105] Miyamoto A, Takeshita M, Pan–Hou H and Fujimori H, 2008. Hepatic changes in adenine nucleotide levels and adenosine 3’–
monophosphate forming enzyme in streptozotocin–induced diabetic mice. J Toxicol Sci., 33: 209–17. 

[106] Mohamed Hesham Daba and Mohamed S. Abdel-Rahman, 1998. Hepatoprotective Activity of Thymoquinone in Isolated Rat 

Hepatocytes. Toxicology Letters, 95: 23–29. 
[107] Mojab F, Kamalinejad M, Ghaderi N and Vahidipour H, 2003. PhytochemicalScreening of Some Iranian Plants. Iranian Journal of 

PharmaceuticalResearch, 77–82. 

[108] Molan AL, Faraj AM and Mahdy AS, 2012. Antioxidantactivity and phenolic content of some medicinalplants traditionally used in 
Northern Iraq. Phytopharmacology, 2(2): 224–233. 

[109] Molina MF, Sanchez–Reus I, Iglesias I and Benedi J, 2003. Quercetin, a flavonoid antioxidant, prevents and protects against ethanol 

induced oxidative stress in mouse liver.Biol. Pharm. Bull., 26:1398–1402. 
[110] Mondal SK and Chakraborty G, 2006. In vitro antioxidant activity ofDiospyros malabarica bark. Ind. Jr. Exp. Biol., 44: 39–44. 

[111] Montilla P, Barcos M and Munoz MC, 2005. Bujalance in streptozotocin–induced diabetic rats. J. Biochem. Mol. Biol., 38: 539–

544. 
[112] Moon CK, Park KS and Kim SG, et al., 1992. Brazilin protects cultured rat hepatocytes from BrCCl3 induced toxicity. Drug Chem 

Toxicol., 15:81–91. 

[113] Moon YJ, Wang X and Morris ME, 2006. Dietary flavonoids: effects on xenobiotic and carcinogen metabolism. Toxicol In 
Vitro.,20(2):187–210. 

[114] Moriyama MT, Suga K, Miyazawa K, Tanaka T, Higashioka M and Noda K et al., 2009. Inhibitions of urinary oxidative stress and 

renal calcium level by an extract of Quercussalicina Blume / Quercesstenophylla makino in a rat calcium oxalate urolithiasis 
model. International journal of Urology, 16: 397–401. 

[115] Mujeeb M, Aeri V, Bagri P and Khan SA, 2010. Hepatoprotective Activity Of Methanolic Extract Of Tylophora Indica (Burm.F,) 

Merill. Leaves. International Journal Of Green Pharmacy, 125–127. 
[116] Mukesh KS, Pankaj S, Nagori K, Kumar D, Dewangan, TA, AlexanderH. Badwaik and TripathiDK, 2011. Organolepticproperties 

in vitro and in vivo pharmacological activities ofCalendulaofficinalis Linn. Journal of Chemical and Pharmaceutical Research, 

3(4):655–663. 
[117] Muniyappan Dhanasekarana, Savarimuthu Ignacimuthua and Paulagastian,2009. Potential Hepatoprotective Activity Of Ononitol 

Monohydrate Isolated From Cassia Tora L. On Carbon tetrachloride Induced Hepatotoxicity In Wistar Rats. Phytomedicine, 16: 

891–895. 
[118] Muramatsu H, Kogawa K and Tanaka M, 1995. Superoxide dismutasein SAS human tongue carcinoma cell line is a fact or 

defininginvasiveness and cell motility. Cancer Res., 55:6210–6214. 

[119] Murthy KNC and Rajasekaran T, 2006. Antioxidant property ofDecalepis hamiltonil. Ind. Jr. Exp. Biol., 44: 832–837. 
[120] Muruganandan and Garg H et al., 2001. ‘Studies on the immuno-stimulant and Antihepatotoxic activities of Asparagus racemosus 

root extract. Journal of medicinal and aromatic plant sciences, 22(4A), 23(1A): 49–52. 

[121] Muthukumaran P, Salomi S and Umamaheshwari R, 2013.In vitroAntioxidant Activity ofPremnaserratifoliaLinn. Asian J. Res. 
Pharm. Sci., 3(1): 15–18. 

[122] Naaz F, Javed S and Abdin MZ, 2007. Hepatoprotective effect of ethanolic extract ofPhyllanthus amarusSchum. et Thonn. on 

aflatoxin B1–induced liver damage in mice. J. Ethnopharmacol., 113(3): 503–509. 

[123] Nagai M, Nagumo S and Lee SMet al.,1986. Protosappanin A, a novel biphenyl compound from Sappan lignum. Chemical & 

Pharmaceutical Bulletin, 34:1–6. 
[124] Nagy M and Sersen F, 2006. Free radical scavenging activity of different extracts and some constituents from the leaves 

ofLigustrum vulgareandL. delavayanum. Fitoterapia, 77:395–397. 

[125] Nahid Tabassum and Shyam S. Agrawal, 2003.Hepatoprotective activity of Emebelia ribes against paracetamol induced acute 
hepatocellular damage in mice. Experimental Medicine, 10: 43–44. 

[126] Nahid Tabassum, Sushma Chattervedi, AggrawalSS and Nissar Ahmed, 2005. Hepatoprotective Studies On Phyllanthus Niruri On 

Paracetamol Induced Liver Cell Damage In Albino Mice. Experimental Medicine, 12: 211–212. 
[127] Nair VD, Paneerselvam R and Gopi R, 2012. Studies on methanolic extract of Rawolfia species from Southern Western Ghats of 

India–In vitro antioxidant properties, characterization of nutrients and phytochemicals. Ind Crop Prod., 39:17–25. 

[128] Nakata H, Namikoshi M and Saitoh T, 1987. Homoisoflavonoids from Caesalpinia sappan. Phytochemistry, 26:1831–1833. 
[129] Namikoshi M, Nakata H and Yamada H etal., 1987. Homoisoflavonoids and related compounds: II. Isolation and absolute 

configurations of 3, 4–dihydroxylatedhomoisoflavans and brazilins from Caesalpinia sappan L. Chemical & Pharmaceutical 

Bulletin, 35:2761–2773. 
[130] Narayanaswamy N, Rohini S, Duraisamy A and Balakrishnan KP, 2011. Antityrosinase and antioxidantactivities of various parts 

ofMimusops elengi: A comparative study. International Journal ofResearch in Cosmetic Science, 1(1): 17–22. 

[131] Narender PD, Ganga R, Sambasiva E, Mallikarjuna T and Praneeth VS, 2012. Quantification of phytochemical constituents and in 
vitro antioxidant activity of Mesua ferrea leaves. Asian Pac J Trop Biomed., 2(2):S539–S542. 

[132] Naseem N, Qureshi A, Bhanudansh S, Kuchekar B, Nadeem A, Logade A, Majid A, Haleem A, 2009. Antioxidant And 

Hepatoprotective Activity of Cordia Macleodii Leaves. Saudi Pharmaceutical Journal, 17: 299–302. 
[133] Nasrin Aghela, Iran Rashidib and Amir Mombeinia, 2007.Hepatoprotective activity of Capparis Spinosa Root Bark against CCl4 

induced hepatic damage in mice. Iranian Journal Of Pharmaceutical Research, 6(4): 285–290. 

[134] Natu MV, Agarwal SL and Agarwal S, 1977. Protective Effect OfRicinus Communis Leaves In Experimental Liver Injury. Indian 
Journal Of Pharmacology, 9(4): 265–268. 

[135] Navarro VJ, Senior JR, 2006. Drug–related hepatotoxicity N. Engl. J. Med., 35(4): 731–739. 

[136] Ncube NS, Afolayan AJ and Okoh AI, 2008. Assessment techniques ofantimicrobial properties of natural compounds of plant 
origin: currentmethods and future trends.Afr. J. Biotechnol., 7(12): 1797–1806. 

[137] Nelson SD, 1995. Mechanisms of the formation and disposition ofreactive metabolites that can cause acute liver injury. Drug 

Metab. Rev., 27: 147–177. 
[138] Nickavar B, Alinaghi A andKamalinejad M, 2008. EvaluationoftheAntioxidantPropertiesofFive Mentha Species.IJPR., 7: 203–209. 

[139] Ning Wang, Peibo Li, Yonggang Wang, Wei Peng, Zhong Wu, Suiyi Tan, Shaoling Liang, Xiao Shen and Weiwei Su, 2008. 

Hepatoprotective Effect of Hypericum Japonicum Extract And Its Fractions. Journal Of Ethnopharmacology, 116: 1–6. 
[140] Nirmal K. Neoliya, Yogendra N. Shukla and Mamta Mishra, 2003. Hepatoprotective Activity of Sarcostemma BrevistigmaAgainst 

Carbon tetrachloride–Induced Hepatic Damage In Rats.Current Science, 84(9): 1186-1187. 

[141] Nishant Kumar Gupta and Vinod Kumar Dixit, 2009. Evaluation Of Hepatoprotective Activity Of Cleome Viscose Linn. Extract. 



Acute Toxicity And In Vivo Hepatoprotective And Nephroprotective Inethanol Extract Ofgmelina  

DOI: 10.9790/3008-1204030127                                       www.iosrjournals.org                                       25 | Page 

Indian Journal Of Pharmacology, 41: 36–40. 

[142] Noorhajati H, Tanjung M, Aminah NS and Ami Suwandi JS, 2012. Antioxidant Activities of Extractsof Trengguli Stem Bark 

(Cassia fistula L.). International Journal of Basic and Applied Sciences, 12(4): 85–89. 
[143] Nostro A, Germano MP, D'Angelo V, Marino A and Cannatelli MA,2000. Extraction methods and bioautography for evaluation of 

medicinalplant antimicrobial activity.Lett. Appl. Microbiol., 30(5): 379. 

[144] Nurmuhammat Amata, Halmuratupura, BiljanablaˇZekovi´ Cb, 2010.In Vivo Hepatoprotective Activity Of The Aqueous Extract Of 
Artemisia Absinthium L. Against Chemically An Immunologically Induced Liver Injuries In Mice, Journal Of Ethnopharmacology 

Xxx (2010) Xxx–Xxx. 

[145] Nweke OL, Nwachukwu N, Aja PM, Agbafor KN, Nwaka AC, and Uchenna Ezeilo R, 2015. Phytochemical and Gas 
Chromatograpy–Mass Spectrophotometeric (GC–MS) Analyses of Vitex doniana Leaf from Abakaliki, Ebonyi State. IOSR Journal 

of Pharmacy and Biological Sciences (IOSR–JPBS),10(5): 33–38. 

[146] Oh A, KoEK, Jun JY, Oh MH, Park SVet al., 2002. Hepatoprotective and free radicals scavenging activities of phenyl flavanoids, 
coumarins and Stilbene morusalba.PlantaMedica, 68(10): 923–934. 

[147] Oh SR, Kim DS and Lee IS et al., 1998. Anticomplementary activity of constituents from the heartwood of Caesalpinia sappan. 

PlantaMed., 64:456–458. 
[148] Okigbo RN, EmeUE and Ogbogu S, 2008. Biodiversity and conservation of medicinal and aromatic plants in Africa. 

Biotechnol.Mol.Biol.Rev.,3(6): 127–134. 

[149] Oliveira I, Sousa A, Ferreira I, Bento A, Estevinho L and Pereira JA, 2008. Total phenols, antioxidant potential and antimicrobial 
activity of walnut (Juglans regia L.) green husks. Food Chem Toxicol., 46: 2326–2331. 

[150] Öllinger K, 2000. Inhibition of cathepsin D preevnets free–radical–induced apoptosis in rat cardiomyocytes. Arch. Biochem. 

Biophys., 373: 346–351. 
[151] Omji P, Rubha S and Joghee NM, 2012. Antioxidantactivity ofIpomoea leari. Journal of DrugDelivery and Therapeutics, 2(5): 79–

85. 

[152] Onyemaechi O Azu, Francis IO Duru, Abraham A Osinubi, Crescie C Noronha, Stephen O Elesha and Abayomi O Okanlawon, 
2010. Protective agent, Kigelia africana fruit extract against cisplatin induced kidney oxidant injury in Sprague dawley rats. Asian 

Journal of Pharmaceutical and Clinical Research, 3(2):84–88. 

[153] OstapowiczG, Fontana RJ and Schiødt FV, 2002. Resultsof aprospective studyof acute liver failureat 17 tertiary carecentersin the 
United States. Ann Intern Med., 137(12): 947–954. 

[154] Oswal VB and Garg SC, 1993. Unsaponifiable matter of the fixed oil from the seeds of Caesalpinia sappan Linn. Asian J Chem., 5: 

676–678. 
[155] Oyedemi SO and Afolayan AJ, 2011. In vitro andinvivo Antioxidant Activity of Aqueous Leaves ExtractofLeonotis leonurus (L.) R. 

Br. InternationalJournal of Pharmacology, 7(2): 248–256. 

[156] Ozbek H, Uğraş S, Dülger H, Bayram I, Tuncer I, Oztürk G, Oztürk A, 2003.Hepatoprotective effect of Foeniculum vulgare 
essential oil. Fitoterapia, 74(3): 317–319. 

[157] Pal A, 2007. Biotechnology; Secondary Metabolites; Plants and Microbes. Science Publishers, Portland. Page 70. 

[158] Paller MS, 1990. Drug induced nephropathies. Med Clin North Am., 74(4):909–917. 
[159] Panatto JP, Jeremias IC, Ferreira GK, Ramos AC, Rochi N, Goncalves CL, Daufenbach JF, Jeremias GC, Carvalho–Silva M, Rezin 

GT, Scaini G and Streck EL, 2011. Inhibition of mitochondrial respiratory chain in the brain of rats after hepatic failure induced by 

acetaminophen. Mol Cell Biochem., 350(1–2):149–154. 

[160] Parekh J, Karathia N and Chanda S, 2006. Evaluation of antibacterial activity and phytochemical analysis of Bauhinia variegata L. 

bark. African Journal of Biomedical Research, 9: 53–56. 
[161] Parimoo HA, Sharma R, Patil RD, Sharma OP, Kumar P and Kumar N, 2014. Hepatoprotective effect ofGinkgo bilobaleaf extract 

on lantadenes–induced hepatotoxicity in guinea pigs.Toxicon.,81:1–12. 

[162] Patel P, Bhalodia Y, Gohil T, Malavia S and Devmurari V, 2011.In vitro antioxidant activity ofethanolic extract of 
AzadirachtaIndicaleaves. Journal of Advances in Pharmacy andHealthcare Research, 1(3): 22–27. 

[163] Patel VR, Patel PR and Kajal SS, 2010. AntioxidantActivity of Some Selected Medicinal Plants inWestern Region of India. 

Advances in Biological Research, 4(1): 23–26. 
[164] Patil SM, Kadam VJ and Ghosh R, 2009. In vitro antioxidant activity of methanolic extract of stem bark of Gmelinaarborea Roxb. 

(verbenaceae). Int.J. PharmTech., 1(4):1480–1484. 

[165] Patschan S and Goligorsky MS, 2008. Autophagy: the missing link between nonenzymatically glycated proteins inducing apoptosis 
and premature senescence of endothelial cells? Autophagy, 4:521–3. 

[166] Pattanayak P, Parhi PK, Mishra SK and Khandei PK, 2011. Screening Of Anti-Diabetic Activity Of Bark Extracts Of Gmelina 

Arborea In Streptozotacin Induced Diabetic Rats.International Journal of Pharmaceutical Sciences Review and Research, 8(2):130–
132. 

[167] Paulsamy S and Jeeshna MV, 2011. Preliminary phytochemistry and antimicrobial studies of an endangered medicinal herb Exacum 

bicolor Roxb. Res J Pharm Biol Chem Sci., 2(4):447–457. 
[168] Pete A. Akah and Gasmir L.Odo, 2010. Hepatoprotective Effect Of The Solvent Fractions Of The Stem OfHoslundia Opposite Vahl 

(Lamiaceae) Against Carbon tetrachloride And Paracetamol Induced Liver Damage In Rats. International Journal Of Green 

Pharmacy, 54–58. 
[169] Pino JA and Queris O, 2011. Characterization of odor–active compounds in guava wine. J Agric FoodChem., 59(9):4885–90. 

[170] Placke ME, Wyand DS and Cohen SD, 1987. Extrahepatic lesions inducedby acetaminophen in the mouse. Toxicol. Pathol., 15: 

381–387. 
[171] Pocock G and Richards CD, 2006. Human Physiology. The basis of Medicine (3rd ed.)Oxford University Press. 

[172] Pong K, 2003. Oxidative stress in neurodegenerative diseases: therapeuticimplications for superoxide dismutase mimetics.Exp. 

Opin. Biol.Therapy, 3: 127–139. 
[173] Pornpen pramyothin, Chanon ngamtin, Somlak Poungshompoo and Chaiyo Chaichantipyuth, 2007. Hepatoprotective Activity of 

Phyllanthus Amarus Schum. Et. Thonn. Extract In Ethanol Treated Rats: In Vitro And In Vivo Studies. Journal Of 

Ethnopharmacology, 114: 169–173. 
[174] Pornpen Pramyothin, Hemvala Chirdchupunsare, Anudep Rungsipipat and Chaiyo Chaichantipyuth C,2005. Hepatoprotective 

Activity OfThunbergia Laurifolia Linn Extract In Rats Treated With Ethanol: In Vitro And In Vivo Studies. Journal of 

Ethnopharmacology, 102: 408–411. 
[175] Porter GA, and Bennett WM, 1981. Nephrotoxic acute renal failure due to common drugs. American journal of Physiology, 241(7): 

F1–F8. 

[176] Pourmorad F, Hosseinimehr SJ and Shahabimajd N, 2006.Antioxidant activity, phenol and flavonoidcontents of some selected 



Acute Toxicity And In Vivo Hepatoprotective And Nephroprotective Inethanol Extract Ofgmelina  

DOI: 10.9790/3008-1204030127                                       www.iosrjournals.org                                       26 | Page 

Iranian medicinalplants. African Journal of Biotechnology, 5(11): 1142–1145. 

[177] Prasanna H, Hukkeri V, Hunasagi BS, Martial, Kulkarni SC,Patil RVet al., 2002. Screening of Hedychium spicatum for 

hepatoprotectiveactivityinalbinorats.Indian drugs,39(2): 117–119. 
[178] Pravat KP, Priyabrata P, Paresh M and Manoj KP, 2011. An in vivo study on analgesic and antipyretic activity of bark extract of 

Gmelinaarborea. International Journal of Pharmaceutical Sciences Review and Research, 10(2):78–81. 

[179] Praveen TK, Harmaraj SD, Jitendra Bajaj, Dhanabai SP, Manimaran S, Nanjan MJ and Rema Razdan, 2009. Hepatoprotective 
activity of petroleum ether, diethyl ether and methanol extract of Scoparia Dulcis L. Against CCl4–Induced Acute Liver Injury In 

Mice. Indian Journal Of Pharmacology, 41: 110–114. 

[180] Premanath R and Lakshmidevi N, 2010. Studies onAnti-oxidant activity ofTinospora cordifolia(Miers.) Leaves usingin 
vitromodels. Journal of American Science, 6(10): 736–743. 

[181] Prusti A, Mishra SR, Sahoo S and Mishra SK, 2008. Antibacterial Activityof Some Indian Medicinal Plants.Ethnobotanical 

Leaflets, 12: 227–23. 
[182] Pushpangadan P, 1995. Role of Traditional Medicine inPrimaryHealth Care. In: Iyengar PK, Damodaran VK, PushpangadanP, 

Editors. Science for Health. Published By StateCommittee On Science, Technology And Environment, Govt. Of Kerala. 

[183] Radha P and Padma PR, 2011. Free Radical Scavenging Activity ofMajorana hortensis leaves. Ancient Sci Life, 30(4): 96–99. 
[184] Rainha N, Lima E, Baptista J and Rodrigues C, 2011.Antioxidant properties, total phenolic, totalcarotenoid and chlorophyll content 

of anatomicalparts ofHypericum foliosum. Journal of Medicinal Plants Research, 5(10): 1930–1940. 

[185] Rajesh Kumar Sharma*, Rajani GP, Vivek Sharma and Komala N, 2011. Effect of Ethanolic and Aqueous Extracts of 
BauhiniaVariegata Linn. On Gentamicin–Induced Nephrotoxicity in Rats. Indian Journal of Pharmaceutical education and research, 

45(2):192–198. 

[186] Rajesh MG and Latha MS, 2004. Protective Activityof Glycyrrhiza Glabra Linn. On Carban tetrachloride–Induced Peroxidative 
Damage. Indian Journal Pharmacol., 38: 284–287. 

[187] Rajeswara Rao BR, Singh K, Sastry KP, Singh CP, Kothari SK, Rajput DK and Bhattacharya AK, 2007. Cultivation Technology for 

Economicaly Important Medicinal Plants. In: Reddy KJ, Bahadur B, Bhadraiah B, Rao MLN, editors. Advances in Medicinal 
Plants. University Press; Hyderabad:. pp. 112–122. 

[188] Rajkapoor B, Venugopal Y, Anbu J, Harikrishnan N, Gobinath M* and Ravichandran V, 2008. Protective Effect OfPhyllanthus 

Polyphyllus On Acetaminophen Induced Hepatotoxicity In Rats. Pakisthan Journal Of Pharmaceutical Sciences, 21: 57–62. 
[189] Rajkumar V, Guha G, Kumar RA and Mathew L, 2010.Evaluation of Antioxidant Activities ofBergenia ciliataRhizome. Rec. Nat. 

Prod., 4(1): 38–48. 

[190] Raju Ratan Wadekar, Radhika Sachin Supale, Kunal Mahesh Tewari, Kalpana S Patil and Sunil Satyappa Jalalpure, 2010. 
Screening of Roots of Baliospermum Montanum for Hepatoprotective Activity Against Paracetamol Induced Liver Damage In 

Albino Rats. International Journal Of Green Pharmacy, 220–223. 

[191] Ramachandra Setty S, Quereshi AA, Viswanath Swamy AH, Patil T, Prakash T, Prabhu K and Veeran Gouda A, 2007. 
Hepatoprotective activity of Calotropis procera flowers against paracetamol–induced hepatic injury in rats. Fitoterapia 78: 451–

454. 

[192] Ramalakshmi S and Muthuchelian K, 2012. Evaluationof antioxidant potential and antimicrobial studiesof bark of medicinal 
plant,Mallotus tetracoccus (Roxb.) Kurz. Journal of Medicinal Plants Research, 6(38): 5156–5165. 

[193] Ramnik Singh and Harwinder Singh Rao, 2010. Hepatoprotective Effect Of The Pulp/Seed Of Aegle Marmelos Correa Ex Roxb 

Against Carbon tetrachloride Induced Liver Damage In Rats. International Journal Of Green Pharmacy, 232–234. 

[194] Rao GM, Kumara M, Govindarajan MV and Pandey Ret al., 2003. Hepatoprotective and antioxidant effect of H. indicus. 55th IPC, 

Chennai p. 278. 
[195] Rao GM, Rao CV, Pushpangadan P and Shirwaikar A, 2006. Hepatoprotective effects of rubiadin, a major constituent of Rubia 

cordifolia Linn. J. Ethnopharmacol., 103(3): 484–490. 

[196] Raskin I, Ribnicky DM, Komarnytsky S, I lic N, Poulev A, Borisjuk N, Brinker A, Moreno DA, Ripoll C, Yakoby N, O'neal JM, 
Cornwell T, Pastor I and Fridlender B, 2002. Plants and human health in the twentyfirst century.Trends Biotechnol., 20: 522–531. 

[197] Ravandeh M, Valizadeh J, Noroozifar M and Khorasani–Motlag M, 2011. Screening of chemicalcomposition of essential oil, 

mineral elementsand antioxidant activity inPulicaria undulata(L.) C. A. Mey from Iran. Journal of Medicinal Plants Research, 
5(10): 2035–2040. 

[198] Ravindra P, Bhiwgade DA, Kulkarni S, Rataboli PV, Dhume CY. Cisplatin induced histological changes in renal tissue of rat. J Cell 

Anim Biol 2010;4(7):108–11 
[199] Rawat AK, Mehrotra S, Tripathi SC and Shome U, Hepatoprotective Activity Of Boerhaavia Diffusa L. Roots–A Popular Indian 

Ethnomedicine.Journal Of Ethnopharmacology, 56: 61–66. 

[200] Ray SD, Mumaw VR, Raje RR and Fariss MW, 1996. Protection ofAAPinduced hepatocellular apoptosis and necrosis by 
cholesteryl hemisuccinate pretreatment. J. Pharmacol.Experiment. Therapeutics,279: 1470–1483. 

[201] Raza H, Prabu SK, Robin MA and Avadhani NG, 2004. Elevated mitochondrial cytochrome P450 2E1 and glutathione S–

transferase A4–4 in streptozotocin–induced diabetic rats: Tissue–specific variations and roles in oxidative stress. Diabetes, 53: 185–
94. 

[202] Razdan, Rema and Pravin TK, 2003. Evaluation of Hepatoprotective activity of Whole plant extract of Scoparia dulcis. 55th Indian

 Pharmaceutical congress., P. 268. 
[203] Reddipalli Hemalatha,2010. Anti–Hepatotoxic and Anti–Oxidant Defense Potential of Tridax Procumbens. International Journal of 

Green Pharmacy, 164–169. 

[204] Reid AB, Kurten RC, McCullough SS, Brock RW and Hinson JA, 2005. Mechanisms of acetaminophen–induced hepatotoxicity: 
role of oxidative stress and mitochondrial permeability transition in freshly isolated mouse hepatocytes. J Pharmacol Exp Ther., 

312(2): 509–516. 

[205] Reiter RJ and Robinson GD, 1995. Free Radicals. Bantam Book, USA, pp.24. 
[206] Resmi CR, Venukumar MR and Latha MS, 2006.Antioxidant activity ofAlbizzia lebbeck(linn.)Benth. in alloxan diabetic rats. Indian 

J PhysiolPharmacol., 50(3): 297–302. 

[207] Rezaeizadeh A, Zuki ABZ, Abdollahi M, Goh YM, Noordin MM, Hamid M and Azmi TI, 2011.Determinationofantioxidant 
activityinmethanolic and chloroformic extracts ofMomordica charantia. African Journal of Biotechnology, 10(24): 4932–4940. 

[208] Rial E. and Zardoya R, 2009. Oxidative stress,hermogenesis and evolution of uncoupling proteins– Minireview. J. Biol., 8: 58. 

[209] Roberta K, Urmi B and Ana MC, 2006. Oxidative stress and autophagy. Antioxid. Redox Signaling, 8:152–62. 
[210] Ronald Hites A, 1997. Gas Chromatography Mass Spectroscopy:Handbook of Instrumental Techniques for AnalyticalChemistry, p. 

609–611. 

[211] Roseline Aliyu A'b, Z.S.C. Okoye AW and Thomas Shier *B, 1995. The Hepatoprotective Cytochrome P–450 Enzyme Inhibitor 



Acute Toxicity And In Vivo Hepatoprotective And Nephroprotective Inethanol Extract Ofgmelina  

DOI: 10.9790/3008-1204030127                                       www.iosrjournals.org                                       27 | Page 

Isolated From The Nigerian Medicinal Plant Cochlospermum Planchonii Is A Zinc Salt. Journal Of Ethnopharmacology, 48: 89–97. 

[212] Ruby Varghese, Mohammed Moideen M, Mohammed Suhail M and Dhanapal CK, 2011. Nephroprotective effect of ethanolic 

extract of Strychnos potatorum Seeds in Rat Models. Research Journal of Pharmaceutical, Biological and Chemical Sciences, 2(3): 
521–529. 

[213] S´Anchez–Salgado JC, Ortiz–Andrade RR, Aguirre– Crespo F, Vergara–Galicia J, Le´On–Rivera I, Montes S, Villalobos–Molina R 

and Estrada–Soto S, 2007. Hypoglycemic, Vasorelaxant and Hepatoprotective Effects of Cochlospermum Vitifolium (Willd.) 
Sprengel: A Potential Agent for the treatment of metabolic syndrome. Journal of Ethnopharmacology, 109: 400–405. 

[214] Saeed N, Khan MR and Shabbir M, 2012. Antioxidantactivity, total phenolic and total flavonoidcontents of whole plant 

extractsTorilis leptophylla L. BMC Complementary andAlternative Medicine, 12: 221. 
[215] Saikia LR and Upadhyaya S, 2011. Antioxidantactivity, phenol and flavonoid content of someless known medicinal plants of 

Assam. International Journal of Pharma and Bio Sciences, 2(2): 383–388. 

[216] Saini S, Kaur H, Verma B, Ripudaman R and Singh SK, 2009.Kigelia africana (Lam.) Benth. An overview. Nat. Prod. Radiance, 
8(2): 190–197. 

[217] Sakr AS and Al–Amoudi WM, 2012. Effect of leave extract of Ocimum basilicum on deltamethrin induced nephrotoxicity and 

oxidative stress in albino rats. J Appl Pharm Sci., 2(5): 22–7. 
[218] Salvi M, Battaglia V, Brunati AM, LaRocca N, Tibaldi E, Pietrangeli P, Marcocci L, Mondovi B, Rossi CA and Toninello A, 2007. 

Catalase takes part in rat liver mitochondria oxidative stress defense.J. Biol. Chem., 282:24407–24415. 

[219] Sanchez J, Melchor G, 2006.Antioxidant activity ofRhizophora manglebarks. Fitoterapia, 77:181–186. 
[220] Sandhya B, Manoharan S, Sirisha La vanya G and Ratna Manmohan, 2010. Lipid peroxidation and antioxidant status in prostate 

cancerpatients.Indian J.Sci.Technol., 3(1): 83–86. 

[221] Sanja SD, Sheth NR, Patel NK, Patel D, PatelB, 2009. Characterization and evaluation of antioxidantactivity ofPortulaca oleracea. 
InternationalJournal of Pharmacy and PharmaceuticalSciences, 1(1): 74–84. 

[222] Sanz A, Caro P, Sanchez JG and Barja G, 2006. Effect of lipid restriction on mitochondrial free radical production and oxidative 

DNA damage. Ann N Y Acad Sci., 1067: 200–9. 
[223] Sapakal VD, Shikalgar TS, Ghadge RV, Adnaik RS and Naikwade NS, 2008. In vivo screening of antioxidant profile: A review. J 

Herb Med Toxicol.,2(2):1–8. 

[224] Saraswat B,Visen PKS, AgrawalDP, 2000. Ursolic acid isolated from Eucalyptus tereticornis protects against 
ethanoltoxicityinisolatedrathepatocytes.Phytotherapy Research, 14(3): 163–166. 

[225] Sathesh Kumar S, Ravi Kumar B and Krishna Mohan G, 2009. Hepatoprotective Effect OfTrichosanthes Cucumerina Var 

Cucumerina L. on Carbon tetrachloride Induced Liver Damage in Rats. Journal Of Ethnopharmacology, 123: 347–350. 
[226] Satyanarayana P, Koteswara PR, Ward RS and Pelter A, 1986. Arborone and 7–oxo–dihydrogmelinol: two new keto–lignanas from 

Gmelina arborea. J. Nat.Prod., 49(6):1061–1064. 

[227] Saumya R Pani, Satyaranjan Mishra, Sabuj Sahoo, and Prasana K Panda, 2011. Protective effect of herbal drug in cisplatin induced 
nephrotoxicity. Indian Journal of Pharmacology, 43(2): 200–202. 

[228] Saurabh G, Kumar M, Duraiswamy B, Mahavir C and Atika C, 2012. In vitro antioxidant and free radical scavenging activities of 

Ocimum sanctum. World J Pharm Res., 1(1):78–94. 
[229] Schmincke KH, 2003. Medicinal Plants for forest conservation and health care. Non–Wood Forest Products 11, Food and 

Agriculture Organization of the United Nations. 

[230] SentilkumaranK, Thirugnasambantham P, VishwanatsSreeRam Murthy M, 2002. Development and evaluation of andrographolide 

(From Androgrphis pariculata) rectal suppositories. Indian Drug,39(12): 648–650. 

[231] Sermakkani M and Thangapandian V, 2012. GC-MS analysis ofСassia italica leaf methanol extract. Asian J Pharm Clin Res.,5(2): 
90–94. 

[232] Sghaier MB, Skandrani I, Khochtali MS,Bhouri W, Ghedira K and Chekir–Ghedira L, 2012.In vitroevaluation of antioxidant, 

cytotoxic andapoptotic activities of different extracts from the leaves ofTeucrium ramosissimum(Lamiaceae). Journal of Medicinal 
Plants Research, 6(22): 3818–3825. 

[233] Shaaban AA, Shaker ME, Zalata KR, El–kashef HA and Ibrahim TM, 2014. 

[234] Zaveri M, Desai N and Movaliya V, 2011. Effect of Ocimum basilicum on cisplatin models of acute renal failure. Adv Res Pharm 
Biol., 1(2):91–100. 

[235] Zeghad N and Merghem R, 2013. Antioxidant and antibacterial activities ofThymusvulgarisL.Medicinal and AromaticPlant 

Research Journal, 1(1): 5–11. 
[236] Zwenger S and Basu C, 2008.Plant terpenoids: applications and future potentials.Biotechnol. Mol. Biol. Rev., 3: 1–7. 

[237] Yapar K, Kart A, Karapehlivan M, Atakisi O, Tunca R, ErginsoyS and Citil M, 2007. Hepatoprotective effect of l–carnitine against 

acuteacetaminophen toxicity in mice. Exp and toxicolo pathology.,59: 121–128. 
[238] Yihang Wu A,Leixiang Yang B, Fang Wang C, Xiumei Wu D, Changxin Zhou B, Shuyun Shi B, Jianxia Mo B and Yu Zhao B, 

2007. Hepatoprotective And Antioxidative Effects Of Total Phenolics FromLaggera Pterodonta on chemical–induced injury in 

primary cultured neonatal rat hepatocytes. Food and Chemical Toxicology, 45: 1349–1355. 
[239] Yogesh Chand Yadav, Srivastava DN, Vipin Saini, Sarita Singhal, Seth AK, Sharadkumar, Tejas K, Ghelani andAnuj Malik, 2011. 

Nephroprotective and curative Activity of methanolic extract of Ficus religiosa L. latex in Albino Rats Using Cisplatin Induced 

Nephrotoxicity. Pharmacologyonline, 1:132–139. 
[240] Yogesh Chandyadav, Srivastav DN, Seth AK, Vipin Saini, Kuldeep S and Yadav, 2010. Nephropharmacological activity of 

ethanolic extract Lepidium sativum L. seeds in albino rats using cisplatin induced acute renal failure. International Journal of 

Pharmaceutical Sciences Review and Research, 4(3):64–68. 
[241] Yu T, Robotham JL and Yoon Y, 2006. Increased production of reactive oxygen species in hyperglycemic conditions requires 

dynamic change of mitochondrial morphology. Proc Natl Acad Sci U S A., 103: 2653–8. 

 

IOSR Journal of Pharmacy and Biological Sciences (IOSR-JPBS) is UGC approved Journal with Sl. No. 

5012, Journal no. 49063. 

Sakthivel .S. "Acute Toxicity and In Vivo Hepatoprotective And Nephroprotective Inethanol Extract 

Ofgmelina Arborea and Grewia Umbellifera." IOSR Journal of Pharmacy and Biological Sciences 

(IOSR-JPBS) 12.4 (2017): 01-27. 


