
Introduction

Medicinal plants contain alluring ingredients those are

significantly active against many diseases like cancer1-3. Psidium

guajava is a small medicinal tree that is found all over the world.

It is popularly known as guava under the family Myrtaceae and

has been used traditionally as a medicinal plant throughout the

world4, 5. In rural areas of Bangladesh, the fruits, leaf, bark, and

roots of this plant are prescribed by the village quack to treat

antispasmodic, anti-inflammatory, cough sedative, anti-diarrheic,

hypertension, obesity, and diabetes mellitus6-10. However, there

are no scientific data on the biological activity of this plant or its

compounds. In this study, we determined the in vivo anticancer

activity against EAC cells and antimicrobial activity of P. guajava

bark extracts.

Materials and methods

Collection and processing of plant samples

The barks of P. guajava were collected from Gazipur District,

Bangladesh and the plant sample was submitted to the National

Herbarium of Bangladesh, Mirpur-1, Dhaka for its identification.

Barks were sun dried to remove the moisture and ground into

coarse powder.  Thirty gram of grinded P. guajava bark samples

were extracted in a soxhlet apparatus and then crude extracts

were obtained using four different solvents n-hexane, petroleum

benzene, methanol, and chloroform, according to their increasing

solubility. The extracted samples were stored at 4oC for future

use.

Measurement of Anticancer Activity

Swiss albino mice of 25-30 gm collected from ICDDR, B were

used for this study. Approximately 1.1x105 ehrlich ascites

carcinoma (EAC) cells were injected intraperitoneally into the

mouse. The positive control, negative control, and experimental

groups were divided into 3 subgroups in each. The subgroup 1

of the experimental group was further divided into 4 according

to the name of the extract that was given to the mice (n-hexane,

petroleum benzene, chloroform, and methanol).

In the positive control group, all mice received Bleomycin from

a cumulative dose of 0.3 mg per kg body weight per week. The

negative control and the experimental group were received Tween

20 (used to dissolve the extracts) and sample extracts respectively

with a same cumulative dose of 200 mg per kg body weight per

week in each group.

All mice under subgroup 1 of all three groups were subject to

cell count on day 8. Mice under subgroup 2 of all three groups

were observed for survival in terms of days after seven

consecutive days of treatment. Mice belongs to subgroup 3 of all

three groups (mice received Tween 20 for negative, bleomycin
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for positive, and methanol extracts for experimental group

respectively in a cyclic manner; a consecutive seven days

treatment followed by five days interval and this cycle was

repeated until the death of mouse in this subgroup) were

monitored for survival in terms of days. The mean survival time

(MST) and percentage increase in life span (%ILS) were

calculated using following equations11:

Survival time (days) of each

mouse in a group

Mean survival time (MST) =

 Total number of mice

MST of treated group

 Percent increase in life span (%ILS) = (              - 1) x 100

MST of control group

Antimicrobial activity

Disc diffusion method was applied to evaluate the effectiveness

of sample extracts against Gram positive and Gram negative

bacteria12. To standardize the inoculum density, 0.5 McFarland

standard was used. In this experiment, barks extract with the

concentration of 500 µg/10µl in each disk was used to observe

the antimicrobial activity.  Two Gram negative bacteria E. coli

(ATCC-25922) and Shigella flexneri (ATCC-12023) and one

Gram positive bacteria Staphylococcus aureus (ATCC-25923)

were taken and the results were compared with that of an antibiotic

(amoxicillin), which served as positive control. Respective

solvents were served as negative control.

Results and Discussion

Evaluation of in vivo anticancer activity

EAC cells count after treatment (subgroup 1)

Mice in all subgroup 1 were used to observe the number of EAC

cells reduced after the treatment from day 1 to day 7. After seven

days of treatment, EAC cells were counted on day 8. Subgroup 1

of negative and positive control group showed an average EAC

cell count of 2.4x108   and 1.8x108 respectively. The experimental

group showed a cell count of 2.2x 108 when mice received h-

hexane whereas, 2.1x108, 1.9x108, and 1.41x108 when mice

received petroleum benzene, chloroform, methanol extract

respectively. The methanol extract showed the maximum EAC

cells reducing activity (Table 1). Therefore, further experiment

was performed using methanol extract to evaluate in vivo

anticancer activity.

Percent increased in life span (% ILS) (subgroup 2)

The positive control, negative control, and experimental group

were observed for their survival in days up to the death of all

mice. The methanol extract showed the highest EAC cells

reducing capacity in the experimental group and therefore, %ILS

was observed only the mice those were received methanol extract.

The mean survival time (MST) of subgroup 2 of negative and

positive control groups were 27.8 and 32 days respectively. Where

the subgroup 2 of the experimental group (received only methanol

extract) was 34 days. Therefore, percent increased in life span

(% ILS) was calculated against negative control and % ILS of

subgroup 2 of positive and experimental groups were found to

be 18.7 and 22.30 respectively (Figure 1).

Table 1. Comparison of the ehrlich ascites carcinoma cells counts among the groups.

Cell count Groups

Negative control Positive                          Experimental group

control n-hexane Petroleum benzene Chloroform Methanol

2.4x108 1.8x108 2.2x 108 2.1x108 1.9x108 1.41x108

Percent increased in life span (% ILS) after cyclic treatments

(subgroup 3)

In subgroup 3 of all three groups, treatment with component

(Tween 20 for negative, bleomycin for positive, and methanol

extracts for experimental group respectively) was carried out in

a cyclic manner (consecutive seven days treatment followed by

five days interval and this cycle was repeated until the death of

mouse in this subgroup). The mean survival time (MST) of

subgroup 3 of negative and positive control groups were 27.8

and 37.5 days respectively and the experimental group was 42.3

days. Percent increased in life span (% ILS) was calculated against

negative control and the % ILS of the positive control and

experimental group were found to be 35.79 and 52.15 respectively

(Figure 2). This study showed the rate of life span was higher

when mice were given   the sample extract in a cyclic manner.

Figure 1.  Percent increased in life span (% ILS) of the

experimental and control groups after seven consecutive days

of treatment.
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Figure 2.  Percent increased in life span (% ILS) of subgroup 3

of positive control and experimental group.
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Evaluation of the antimicrobial activity

In this antimicrobial activity assay, the experimental samples

showed bacterial growth inhibition against two Gram negative

bacteria (E.coli and S. flexneri) and one of Gram positive bacteria

(S. aureus). Zone of inhibition of the methanol extract was found

(12 mm for E.coli, 11 mm for S. flexneri and 15.5 mm for S.

aureus) in comparison to amoxicillin (18 mm for all species)

(Table 2). According to FDA standard <13 mm in diameter is

resistant and 14-17 mm is intermediate whereas, >18 mm of zone

of inhibition is sensitive for amoxicillin13. So, the methanol

extract showed least antimicrobial activity against E.coli, S.

flexneri, and S. aureus.

Table 2. Evaluation of the antimicrobial activity of sample

extracts.

Name of the            Zone of inhibition in diameter (mm)

organisms n-hexane Petroleum Chloroform Methanol Amoxicillin

benzene

E. coli 0 0 0 12 18

S. flexneri 0 0 0 11 18

S. aureus 0 0 0 15.5 18

Conclusion

From above result, it can be inferred that methanol extract of

sample bark has potent in vivo anticancer effect to some extand

in terms of the capacity of the extract to reduce intraperitoneal

cancer cell count and increased survival of the experimental

animal and antimicrobial capacity.  Further study should be

included for the isolation of pharmacologically active ingredients

from the methanol extract of the bark of P. guajava and evaluation

of each active ingredient.
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