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ABSTRACT 

Objective: Anti proliferative Activity of Hymenodictyon excelsum (MEHE) Stem Bark was evaluated using the Ehrlich Ascites Carcinoma 

(EAC) cells on Swiss albino mice. Material and methods: Twenty four hours after intraperitoneal inoculation of tumor (EAC) cells in 

mice, MEHE was administered at 100 and 150 mg/kg body weight for nine consecutive days. On day 10 half of the mice were sacrificed 

and rest were kept alive for assessment of increase in life-span. The anti proliferative effect of HEME was assessed by evaluating tumor 

volume, viable and non-viable tumor cell count, tumor weight, haematological parameter and biochemical estimation. Results: MEHE 

showed significant decrease in (p<0.01) tumor volume, viable cell count, tumor weight and elevated the life span of EAC tumor bearing 

mice. Haematological profile such as RBC, haemoglobin, WBC and lymphocyte count reverted to normal level in MEHE treated mice. 

Conclusion: From the result it was showed that the extract has potent dose dependent anticancer activity and that is comparable to that 

of 5-fluorouracil. 

 

Keywords – Anti proliferative, Hymenodictyonexcelsum, 5-fluorouracil, Ehrlich Ascites Carcinoma. 

 

1. INTRODUCTION 

Mortality that results from cancer is still unacceptably high and is becoming a growing public problem in the 21st century. The estimated 

worldwide new incidence of cancer is about 6 million cases per year. In the developed countries cancer is the second cause of death after 

cardiovascular diseases1. Natural products have been the mainstay in cancer chemotherapy for the past 30 years. Over 60 % of the 

clinically used anticancer drugs are of natural origin and most of them are derived from plants2. It is estimated that more than 50% of all 

the patients diagnosed with cancer explore complementary and alternative medicine– especially herbal medicine3. 

Hymenodictyon excelsum Wall. (Rubiaceae), is a middle sized deciduous tree found in Himalayan areas of India4. The chemical 

constituents previously reported to be found in H. excelsum were acetylenic fatty acids and triglyceride along with eleven known 

compounds including 3-oxo-11α, 12α-epoxyurs-13β, 28-olide in the leaves. The stem bark of this plant contains an apioglucoside of 

scopoletin, known hymexelsin among the coumarin apioglucosides, diospyroside, decuroside, and adicardin5. The bark of H. excelsum 

are being used as an astringent, febrifuge, fever and in toxic doses it curing all tumours4, while its leaves are used to treat ulcer, sialitis, 
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sore throat, tonsillitis and as an anti-inflammatory6, antioxidant and anti-inflammatory7. However, this plant is not scientifically explored 

for its anti-proliferative property. Therefore, in the light of its use in traditional medicine, an effort has been made to investigate Anti 

proliferative activity of the methanol extract of H. excelsum bark. 

 

2. MATERIALS AND METHODS 

 

2.1 Chemicals 

The chemicals used were sodium chloride, propylene glycol, trypan blue, methyl violet, sodium sulphate, methylene blue, 5- fluorouracil 

(MERCK Limited, Mumbai, India). All other chemicals and reagents used were of highest analytical grade.  

 

2.2 Plant collection and extraction 

The stem bark of H. excelsum was collected during September 2011 from the hill region of Sikkim, India. The plant species was 

identified by Dr. M. S. Mondal, taxonomist at Central National Herbarium, Botanical Survey of India, Shibpur, Howrah, West Bengal, 

India. The voucher specimen [HPI-JU/01] was maintained in our laboratory for future reference. The air dried bark was powdered in a 

mechanical grinder and the plant material (350g) was extracted successively with Petroleum Ether, Chloroform and Methanol, using 

Soxhlet extraction apparatus. The solvent of the methanol extract was completely removed under reduced pressure and stored in vacuum 

desiccators. The yield of the methanol fraction was about 24%. 

 

2.3 Animals 

Male Swiss albino mice weighing 20–22 g were taken. They were obtained from the animal house, B. N. Ghosh & Co. Kolkata, India. 

The mice were grouped and housed in poly acrylic cages (38cm×23cm×10cm) with not more than six animals per cage and maintained 

under standard laboratory conditions (temperature 25 ± 2˚C and dark/light cycle 14/10h). They were allowed free access to standard dry 

pellet diet (Hindustan Lever, Kolkata, India) and water ad libitum. The mice were acclimatized to laboratory conditions for 7 days before 

commencement of the experiment. All procedures described were reviewed and approved by the Institutional Animal Ethical Committee. 

 

2.3.1 Transplantation of tumor 

EAC cells were obtained from Chittaranjan National Cancer Institute (CNCI), Kolkata, India. The EAC cells were maintained in vivo in 

Swiss albino mice by intraperitoneal transplantation of 2×106 cells per mouse after every 9 days. Ascetic fluid was drawn out from EAC 

tumor bearing mouse at the log phase (days 7–8 of tumor bearing) of the tumor cells. Each animal received 0.1ml of tumor cell 

suspension containing 2×10 6 tumor cells intraperitoneally. 

 

2.3.2 Determination of in vitro cytotoxicity 

In vitro cytotoxic effect of MEHE against Ehrlich’s Ascites Carcinoma (EAC) cells was determined by tryphan blue exclusion method8. 

The experiment was performed in triplicate. 

 

2.3.3 Treatment schedule 

100 Swiss albino mice were divided into five groups (n=20) and given food and water adlibitum. All the animals in each groups except 

Group-I received EAC cells (2×106 cells/mouse i.p.). This was taken as day ‘0’. Group-I served as normal saline control (5ml/kg i.p.) and 

Group-II served as EAC control. 24-h after EAC transplantation, Group-III and Group-IV received methanol extract of Hymenodictyon 

excelsum (MEHE) at a dose of 100 and 150mg/kg i.p. for nine consecutive days, respectively. Group-V received reference drug 5-FU 

(20mg/kg i.p) for nine consecutive days9. Twenty-four hours of last dose and 18h of fasting, 10 animals of each group were sacrificed by 



International Journal of Chemical & Pharmaceutical Analysis ………………………January-March 2016 
 

Page 3 of 7 
 

cervical dislocation to measure antitumor and haematological parameters and the rest were kept with food and water ad libitum to check 

percentage increase in life span of the tumor host. The Anti proliferative activity of the methanol extracts of Hymenodictyon excelsum 

(MEHE) was measured in EAC animals with respect to the following parameters. 

 

2.3.4 Determination of tumor volume, packed cell volume and tumor weight 

The mice were dissected and the ascetic fluid was collected from the peritoneal cavity. Tumor volume, packed cell volume and tumor 

weight was measured according to the previously described standard methods in our laboratory10. 

 

2.3.5 Determination of viable and non-viable tumor cell count  

The viable and nonviable cells were counted in neubauer chamber like white blood cell counting procedure according to the previously 

used standard methods10. 

 

2.3.6 Determination of percentage increase life span (% ILS) 

The effect of MEHE on percentage increases in life span was calculated on the basis of mortality of the experimental mice11. 

 

2.3.7 Determination of Haematological parameters 

At the end of the experimental period, the next day after an overnight fasting blood was collected from freely flowing tail vein and used 

for the estimation of hemoglobin (Hb) content, red blood cell (RBC) count, white blood cell (WBC) count and lymphocyte count by 

standard procedures. 

 

2.3.8 Determination of Biochemical parameters 

Blood was collected from mice by cardiac puncture and were kept for 15 minute for clotting and then centrifuged at 5000 rpm for 10 

minutes. The supernatants (serum) were collected and Total protein, Bilirubin, ALT, AST, and ALP were determined using the 

diagnostic reagent kit (Span Diagnostics Ltd., Surat, India), by using the Auto analyzer Instrument (SELECTRA PRO XS,  MERCK 

Limited, Germany). 

 

2.3.9 Statistical analysis 

Statistical analysis was performed using Graph Pad Prism (version 5.0, Graph Pad Software Inc., San Diego, CA) Software. The 

experimental results were expressed as mean ± standard error of mean (SEM). Statistical significance was analyzed by one-way ANOVA 

followed by Dunnett’s post hoc test of significance. p< 0.05 considered to be significant and highly significant. 

 

3. RESULTS 

 

3.1 Determination of in vitro cytotoxicity 

The effect of in vitro cytotoxic activity of the methanol extract of Hymenodictyon excelsum bark has been showed in (Fig 1). IC 50 value 

was obtained 43.2 μg/ml. 
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Fig. 1: Cytotoxic effect of MEHS on in vitro EAC cell line by Trypan blue. Values are Mean ± SEM; where n=6. 

 

3.2 Determination of direct tumor related parameters 

Antitumor activity of MEHE against EAC tumor bearing mice was assessed by the parameters such as tumor volume, packed cell 

volume, cell count (viable and non-viable), mean survival time and % increase of life span. The results are shown in Table 1. The tumor 

volume, packed cell volume and viable cell count were found to be significantly increased and non-viable cell count was significantly 

low in EAC control animals when compared with normal control animals. Administration of MEHE at the doses of 100 and 150 mg/kg 

significantly decreased the tumor volume, packed cell volume and viable cell count. Non-viable cell count was significantly higher in 

MEHE treated animals when compared with EAC control animals. Furthermore, the median survival time was increased on 

administration of MEHE in a dose dependant manner. All these results clearly indicate that the MEHE has a remarkable capacity to 

inhibit the growth of tumor induced by EAC cell in a dose-dependent manner in experimental animals. 

 

Table 1: Effect of MEHS on tumor volume, tumor weight, total cell count, viable and nonviable cell count, mean survival time 

(MST) and percentage increase life-span (% ILS) in EAC bearing mice. 

Parameters 
EAC Control 

(2 × 106 cells/mouse) 
EAC + MEHS 

(50 mg/kg) 
EAC + MEHS 

(100 mg/kg) 
EAC + 5-FU 
(20 mg/kg) 

Tumor volume (ml) 3.26±0.19 2.14±0.22* 1.22±0.15* 0.48±0.08* 

Tumor weight (g) 3.30±0.21 2.23±0.16* 1.04±0.12* 0.51±0.18* 

Total cell 7.97±0.13 4.90±0.08* 4.38±0.12* 4.33±0.07* 

Viable cell 7.52±0.15 3.55±0.06* 1.53±0.09* 0.82±0.03* 

Nonviable cell 0.45±0.12 1.35±0.10* 2.85±0.15* 3.51±0.11* 

MST (days) 20.50 29.50 36.50 
42.50 

 

% ILS - 43.90 78.04 107.31 

 

 

 

3.3 Haematological parameters 

There was increased level of WBC and decreased level of haemoglobin (Hb) and RBC in EAC control group as compared to normal 

control group (Table 2). But treatment with MEHE at the doses of 100 and 150 mg/kg in EAC bearing mice significantly increased the 

R.B.C. count, Hb content and significantly reduced the W.B.C. count as compared with the EAC control group. 

Statistical significance (p) calculated by one way ANOVA between EAC control group and the treated groups 
followed by Dunnett’s test (* p< 0.05). Each point represents the mean ± S.E.M. (n = 6 mice per groups).  
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Table 2: Effect of MEHS on hematological parameters in EAC bearing mice 

Parameters 
Normal saline  

(5 ml/kg) 
EAC control  

(2 × 106 cells/mouse) 
EAC + MEHS 

(50 mg/kg)  
EAC + MEHS  

(100 mg/kg) 
EAC + 5-FU  
(20 mg/kg) 

RBC (cell × 106/mm3) 5.29±0.02 2.98±0.02 3.53±0.02* 4.87±0.01* 5.12±0.01* 

WBC (cell × 103/mm3) 4.98±0.32 7.97±0.48 5.605±0.27* 4.22±0.02* 5.09±0.33** 

Hb. (g/dL) 11.48±0.38 4.80±0.29 7.19±0.43* 8.62±0.50* 10.35±0.46** 

 

 

 

3.4 Biochemical parameters 

Biochemical parameters like SGOT, SGPT and ALP in the EAC control group were increased as compared to the normal group. 

Treatment with MEHE in EAC bearing mice significantly decreased the SGOT, SGPT, ALP and bilirubin level in a dose dependant 

manner as compared to EAC control groups (Table 3). The total protein content was found to be significantly decreased in the EAC 

control group when compared with the normal group. Administration of MEHE significantly increased the total protein content as 

compared with the EAC control mice. 

 

Table 3: Effect of MEHS on serum biochemical parameters in EAC bearing mice 

Parameters 
Normal saline 

(5 ml/kg) 
EAC control 

(2 × 106 cells/mouse) 
EAC + MEHS 

(50 mg/kg) 
EAC + MEHS (100 mg/kg) 

EAC + 5-FU 
(20 mg/kg) 

SGOT 
(IU/L) 

38.42±1.48 80.32±1.56* 61.23±5.23** 52.35±1.89* 44.12±3.34* 

SGPT 
(IU/L) 

31.45±1.63 68.06±4.50* 51.57±1.35** 45.38±1.38* 38.63±3.11* 

SALP 
(IU/L) 

66.21±6.41 135.52±4.98* 102.63±4.63** 91.44±2.36* 72.74±3.41* 

Protein 
(g/dL) 

9.58±0.62 4.75±0.41* 6.17±0.76* 7.31±0.51* 8.56±0.21* 

 

 

 

4. DISCUSSION 

The present investigation was carried out to evaluate the anti proliferative property of methanolic extract of indigenous plant of Sikkim 

Himalayan region i.e., Hymenodictyon excelsum Wall (MEHE) in EAC tumor bearing mice. The MEHE treated animals at the doses 100 

and 150 mg/kg significantly inhibited the tumor volume, packed cell volume, viable tumor cell count and brought back the 

haematological parameters towards normal levels. In EAC tumor bearing mice, a regular rapid increase in ascitic tumor volume was 

observed. Ascitic fluid is the direct nutritional source for tumor cells and a rapid increase in ascitic fluid with tumor growth would be a 

means to meet the nutritional requirement of tumor cells12. Treatment with MEHE decreased the tumor volume, viable tumor cell count 

and increased the life span of the tumor bearing mice. The reliable criteria for judging the value of any anticancer drug are the 

prolongation of the life span of animals13. It may be concluded that MEHE increases the life span of EAC-bearing mice by decreasing the 

nutritional fluid volume and arresting the tumor growth. Usually, in cancer chemotherapy the major problems that are being encountered 

are of myelosuppression and anaemia. The anaemia encountered in tumor bearing mice is mainly due to reduction in RBC or 

haemoglobin percentage and this may occur either due to iron deficiency or due to haemolytic or myelopathic conditions14. Treatment 

with MEHE brought back the haemoglobin (Hb) content, RBC and WBC count towards the normal levels. This clearly indicates that 

MEHE possess protective action on the hemopoietic system. 

Statistical significance (p) calculated by one way ANOVA between EAC control group and the treated groups 
followed by Dunnett’s test (* p< 0.05). Each point represents the mean ± S.E.M. (n = 6 mice per groups). 

 

Statistical significance (p) calculated by one way ANOVA between EAC control group and the treated groups 
followed by Dunnett’s test (* p< 0.05). Each point represents the mean ± S.E.M. (n = 6 mice per groups). 
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Preliminary phytochemical study indicated the presence of flavonoid, alkaloids and tannins in MEHE. Flavonoids have been shown to 

possesantimutagenic and antimalignant effect15. Furthermore, flavonoids have a chemopreventive role in cancer through their effect on 

signal transduction in cell proliferation and angiogenesis16. The anti proliferative activities of MEHE are probably due to presence of 

flavonoids. Thus our present study suggests that the MEHE possess potent anticancer activity and increase life span of the tumor bearing 

host. 

 

5. CONCLUSION 

The present study demonstrates that MEHE have significant reduction in tumor growth as the number and the viability of tumor cells 

were markedly decreased normalized the haematological and serum biochemical profiles, increased the life span of EAC bearing mice. 

Therefore, it can be concluded that the methanol extract of Hymenodictyon excelsum bark demonstrated remarkable anti proliferative 

activity against Ehrlich’s ascites carcinoma treated mice. Further investigations are in progress to identify the active principles involved 

in this anti proliferative activity. 
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