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Abstract: The present study was carried out for chemopreventive effect of fungal taxol derived from an
endophytic fungus, Pestalotiopsis pauciseta VM1 isolated from a medicinal plant Tabebuia pentaphyvila
Hemsl. The biochemical parameters like blood urea, serum uric acid, creatimmne, haemoglobin, protem,
tryglycerides, total cholesterol and phospholipids were estimated in control and experimental groups. Based
on the results, the fungal taxol were found to be best against 7, 12 dimethyl benz (a) anthracene induced

mammary tumors in Sprague Dawley rats.
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INTRODUCTION

Cancer 18 a growing public menace and >6 million new
cases of this disease are reported every year. Breast
cancer is one of the most common types of cancers and
cause of cancer death m women worldwide. Women with
early stage breast cancer may have breast-sparing surgery
followed radiation therapy. Many women with stage 11T
and TV cancer have chemotherapy or hormonal therapy to
destroy cancer cells and control the disease with
radiation. The successful therapy of breast cancer will
have to identify natural products that have significant
chemotherapeutic and preventive potential without toxic
effects. The aim of the present study 1s to find out an
alternative and effective drug.

The taxol has been used to treat tumors like the colon,
rectum carcinoma, metastatic breast cancer, lung cancer,
tumors 1n head and neck and malignant melanotic cancer
and so on (Croom, 1995). Taxol, a highly functionalised
diterpene was first discovered from the bark of western
vew (Taxus brevifolia), arelatively rare and slow growing
tree by Wam et al (1971) and the yield i1s very low
(0.01-0.03%).

Efforts were therefore, made by several research
groups to address the supply problem of taxol in a variety
of ways. A new possibility to produce taxol m a cheaper
way 18 mdustrial fermentation has come from the
discovery that some endophytic fungi belonging to

different genera such as Taxomyces, Pestalotiopsis,
Alternaria and Pericomia (Stierle ef al., 1993; Li et al.,
1998a, b). Hence the present study was taken up to prove
the chemopreventive effect of fungal taxol isclated from
an endophytic fungus, Pestalotiopsis pauciseta Sacc.
VM1 against 7, 12 dimethyl benz (a) anthracene induced
mammary tumors in Sprague Dawley rats.

MATERIALS AND METHODS

Growth of the fungi in liquid media: The test fungus were
grown in 3 L Hopkans flasks containing 1500 mL of MID
medium. The cultures were incubated for 18 days.

Extraction of taxol: The extraction procedure by
Strobel et al. (1996). After the incubation period, the
cultures were filtered through four layers of cheese cloth
to remove mycelia. To the culture filtrate, 0.25 g Na,CO,
was added with frequent shaking in order to reduce the
amount of fatty acids that may contaminate taxol in the
culture. Then, the culture filtrate was extracted with two
equal volumes of solvent dichloromethane. The organic
phase was collected and the solvent was then removed by
evaporation under reduced pressure at 35°C using rotary
evaporator. The dry solid residue was
re-dissolved in methanol for the subsequent separation
and the fungal taxol was confirmed by spectral and
analytical methods.
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Ethical clearance: The Institutional Animal Ethical
Committee approved experimental design performed in
thus study for the use of Sprague Dawley rats as an ammal
model for cancer activity (IAEC No. 03/014/08).

Animals: Healthy female Sprague Dawley rats purchased
from National Institute of Nutrition, Hyderabad, India
were selected for the present research. The amimal house
was well ventilated and animals had 12+1 h day and night
schedule. The animals were housed in large spacious
hygienic cages during the course of the experimental

period. The anmimals were fed with pellet feed supplied by

M/s Hindustan Liver Ltd, (Bangalore, India) and water
ad libitum.

Experimental design: The experimental design of the
present research was like the following five groups
consisting of 6 animals in each group:

Group I: Normal healthy animals served as controls.

Group IT: Rats was induced mammary carcinoma with 7,
12, dimethylbenz (a) anthracene 25 mg kg™ dissolved in
1 mL of olive oil, through gastric mcubation (Welsch,
1985).

Group II: Mammary carcinoma was induced n Group 111
ammals also (as 1 Group 1) and treated with fungal taxol
(8 mg kg™ body weight in 1 mL saline) once in a week for
4 weelks, intraperitoneally.

Group IV: Mammary carcinoma was mduced m Group IV
animals also (as in Group IT) and treated with Paclitaxel
(1 mg kg~ body weight in 1 mL saline) once in a week for
4 weeks mtraperitoneally.

Group V: Drug control animals received fungal taxol alone
in the same dosage as in Group 11T animals.

At the end of experimental period, the overmight
fasted amimals were sacrificed by cervical decapitation.
Blood was collected from the rats. Serum was obtained
after blood coagulation and centrifugation at 5000 rpm for
15 min to obtamn a clear supernatant (serum) which was
stored at -70°C until its use for further biochemical
analysis. Breast tissues were immediately excised from the
animals. A 10% homogenate was prepared in Tris-HCI
buffer 0.1 M pH 7.4 using Homogimiser. The kidney and
liver tissue homogenates further
biochemical analysis.

were used for

Biochemical and histopathalogical studies: The blood
urea, serum uric acid and serum creatinine activity were
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estimated by the method of Natelson et al. (1951),
Caraway (1963) and Slot (1965). The activity of
triglycerides, total cholesterol and phospholipids was
estimated by the method of Rice (1970) and Van Handel
(1961), Parekh and Jung (1970) and Rouser et al. (1970).
Protein was measured by the method of Lowry et al
(1951). Haemoglobin was estimated by the method of
Drabkin and Austin (1932). Kidney and liver tissue was
fixed in 10% buffered formalin, embedded in paraffin using
a conventional automated system. The blocks were cut to
obtan 5 pM  thick sections and stained with
haemotoxylin-eosin. Serial paraffin sections of each
tissue image were captured by light microscopy
(Kumaraguruparan et al., 2007).

Statistical analysis: The experimental results were
expressed as meantStandard Deviation (SD). Data was
analysed by the method of one way Analysis of Variance
(ANOVA) followed by Tukey multiple comparison was
carried out to compare the mean value of different groups
by using SPSS 7.5 student version.

RESULTS

Effect of fungal taxol on the levels of blood urea, serum
uric acid and creatinine in control and experimental
groups: The levels of blood urea, serum wric acid were
clearly shown in Fig. 1 and 2. Blood urea, serum uric acid
levels were significantly reduced in Group IT cancer
induced animals. The levels were increased in fungal
taxol eand commercial taxol treated amimals (Group III
and IV). Whereas, the Group V drug alone rats the levels
of blood urea, serum uric acid were similar to the
control groups. The serum creatinine level 1s sigmificantly
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Fig. 1. Levels of blood urea m control and experimental
groups. Values are given as meant+SD for groups
of 6rats each. a: Group IT vs. Group I, b: Group ITT
and TV vs. Group TI, ¢ Group V vs. Group L
*: Thestatistical significance at p<0.05;, N'S: Non-
Significant
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Fig. 2. Levels of Serum uric acid m control and
experimental groups. Values are given as
meantSD for groups of 6 rats each. a: Group I vs.
Group L, b: Group Il and IV vs. Group 11, ¢: Group
V wvs. Group L. *: The statistical significance at
p=<0.05; NS: Non-Significant
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Fig. 3. Levels of Serum Creatinine in control and
experimental groups. Values are given as
mean+3D for groups of 6 rats each. a: Group IL vs.
Group I, b: Group I and TV vs. Group IT, ¢: Group
V wvs. Group L. *: The statistical significance at

p<0.05, N5: Non-Significant

increased in Group 1T cancer induced animals. Whereas,
the diug treated Group I1T and TV showed slightly reduced
creatinine levels. In drug alone group, the creatinine level
1s similar to control group (Fig. 3).

Effect of fungal taxol on the levels of triglycerides,
cholesterol and phospholipids and
experimental groups: The levels of lipid components
such as Triglycerides (TG), Total Cholesterol (TC) and
Phospholipids (PL) in control and experimental group
of rats (Fig. 4).

There was a significant mcrease in the levels of
TG, TC and PL in mammary carcinoma bearing
(Group TI) rats when compared with control (GroupT)
rats. In drug treated (Group III) and authentic taxol
treated (Group IV), the levels of TG, TC and PL

in control
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4: Levels Cholesterol
Phospholipids in control and experimental groups.
Values are given as mean+3D for groups of 6 rats
each. a: Group II vs. Group L, b: Group III and IV
vs. Group 11, ¢ Group V vs. Group 1. *: The
statistical significance at p<0.05; NS: Non-
Significant
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Fig. 5. Levels of Haemoglobin n control and experimental
groups. Values are given as mean+SD for groups
of 6 rats each. a: Group II vs. Group L, b: Group III
and TV vs. Group II, ¢ Group V vs. Group L
*: The statistical significance at p<0.05; NS- Non

Significant

were significantly decreased when compared with
cancer bearing (Group 1II) rats. Non-significant
variations were observed in drug control (Group V)
rats when compared with normal (Group I) rats.

Effect of fungal taxol on the levels of haemoglobin
and total protein and experimental
groups: The levels of haemoglobm were clearly shown
in Fig. 5. Haemoglobin levels were significantly
reduced in Group IT cancer induced animals. The
levels were mcreased mn fungal taxol and commercial
taxol treated animals (Group III and IV). Whereas, the

in control



Res. J. Pharmacol., 4 (2): 38-44, 2010

[S I RV RN
T T T

.
Lh
L

Units pg g ' wet tissue
- by
T T

[
1

" - cNS
| I I l
I o Y m Y oY wv

Control and experimental groups

(=
1

Fig. 6 Levels of protein in control and experimen tal
groups. Values are given as mean+SD for groups
of 6 rats each. a: Group IT vs. Group I, b: Group 111
and TV vs. Group I1, ¢ Group V vs. Group L.
*. Statistical significance at p<0.05, NS: Non-
Sigmuficant

Group V drug alone rats the haemoglobin levels
were similar to the control groups. Total protein
content has been shown in Fig. 6. The protein
content was reduced in cancer bearing animals. The
protein level was sigmificantly increased m Group III
and IV and appears very near to normal There 13 no
significant difference in control and drug alone group
of rats.

Histopathological changes in liver tissue in control and
experimental groups: In normal control (Group T) rats,
the liver showed normal architecture with lobular
configuration and central vein surrounded by cords of
hepatocytes (Fig. 7a).

Tn the liver of mammary carcinoma bearing (Group IT)
rats shows focal inflammatory collections around portal
traids and lymphocytes in sinusoids  and  hydropic
degeneration of hepatocytes (Fig. 7b).

Fig. 7. Histopathological examination of liver tissue in control and tumor bearing ammals treated with fimgal texol. a:
Tissue of normal rat, b: Cancer-induced breast tissue of rat, ¢: Cancer-induced rat treated with fungal taxol, d:
Cancer-induced rat treated with taxol, e: Rat treated with fungal taxol alone
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Fig. 8: Histopathological examination of kidney tissue in control and tumor bearing animals treated with fungal taxol.
a: Tissue of normal rat, b: Cancer-induced breast tissue of rat, ¢: Cancer-induced rat treated with fungal taxol, d:
Cancer-induced rat treated with taxol, e: Rat treated with fungal taxol alone

In fungal taxol (Fig. 7¢) and commercial taxol treated
(Fig. 7d) (Group III and IV) ammals showed normal
hepatocytes. Drug control (Group V) animals, showed
normal morphology without any abnormal changes
(Fig.7e).

Histopathological changes in kidney tissue in control
and experimental groups: In normal control
(Group I), the kidney showed normal glomerulus
and tubules (Fig. 8a).

The kidney of cancer induced {(Group IT) animals
shows glomeruli appear congested, tubules appear dilated
with focal epithelial damage (Fig. 8b). In fungal taxol
(Fig. 8c) and commercial taxol treated (Fig. 8d) (Group 111
and TV) animals, kidney showed mild dilated tubules and
congested glomeruli. The drug control (Group V) animals
showed normal tubules without any toxic changes and
with normal glomeruli (Fig. 8e).

rats

DISCUSSION

Paclitaxel (taxol) is the most effective antitumor
agent developed in the past three decades. Tt has been
used for effective treatment of a variety of cancers
including refractory ovarian cancer, breast cancer, non-
small cell lung cancer, ATDS related Kaposi’s sarcoma,
head and neck carcinoma and other cancers (Wani et al.,
1971; Wall et al., 1976; Croom, 1995). The present study
was carried to evaluate the anticancer activity of fimgal
taxol isolated from Pestalotiopsis pauciseta VM Sacc. on
mammary tumor bearing Sprague Dawley rats. Blood urea,
serum uric acid and creatinine levels were significantly
reduced in Group II cancer induced ammals. The levels
were increased in fungal taxol and commercial taxol treated
animals (Group I and TV). Whereas, in (Group V) dirug
alene rats the levels of blood urea, serum uric acid and
creatimne levels were similar to the control groups. The
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amount of urea excreted depends upon the glomerular
filtration rate and when this excretion fails to balance the
production, plasma level rises. Serum creatimine 1s an
index for renal function. It 13 produced endogenously by
tissue creatinine breakdown and an increase in serum
creatinine may be due to the tissue damage. The amount
of creatinine excreted depends on the glomerular filtration
rate, when this excretion fails to balance the production,
serum creatinine rises (Nosaka et al., 1992).

When the animals were given fungal taxol, the
elevated levels of blood urea and serum creatimine were
almost brought back to near normal level, thus proving its
beneficial role on fungal taxol induced nephro toxicity.
Uric acid, the metabolic end product of purine metabolism
has proven to be a selective antioxidant, capable
especially of reacting with hydroxyl radicals and
hydrochlorus acid (Hasugawa and Kuroda, 1989). The
reduced level of uric acid in breast cancer may be due to
mcreased utilization of uric acid agamst lipid peroxide
which 1s a characteristic feature of cancer condition.
Increased uric acid level observed after the treatment of
fungal taxol may be due to the decreased tumor burden.

Breast cancer bearing ammal shows less content of
haemoglobin. This may be due to decrease m RBC number
which indicates anaemic induction (Sarathchandra et al.,
1996). Total protein content was reduced in cancer
bearmg amimals. The proten level was significantly
mcreased in Group Il and IV and they are very near to
normal. There is no significant difference in control and
drug alone group of rats. This may be due to
cytoprotective and cytostabilizing property of the drug.

Cancer cachexia 1s assoclated with lgher lipid
mobililsing activity (Beck and Risdale, 1991) and
cholesterol metabolism is regulated differently during
tumour growth (Dessi ef al., 1995). Elevated cholesterol
level precedes the observed changes in DNA and protein
content suggested a link between cholesterol and DNA
synthesis  pathway  (Rao, 1995). Deregulated
cholesterogenesis observed in tumors implicated an over
production that could result in the enrichment of tumor
cell membrane with cholesterol (Dessi et al., 1992).
Abnormal levels of lipid profile and their changes in lipid
metabolising enzymes are proportionate to the disease
stage. Mitochondrial membrane contains phospholipids
and cholesterol and they are the second largest organelles
m the cell (Parsons and Yano, 1967). Dessi et al. (1992)
reported that rats develop marked changes in the level
and distribution of total cholesterol during tumour
growth. The progression and proliferation on tumour cells
depends on elevation of cholesterol and phospholipids
levels which modifies the lipid fluidity of tumour cell
membrane increasing the rate of malignancy in cancerous
conditions. In the present study, there was a significant
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increase in the levels of Triglycerides (TG), Total
Cholesterol (TC) and Phospholipids (PL) n mammary
carcinoma bearing (Group IT) rats when compared with
control (Group I) rats. On drug treated (Group III) and
authentic taxol treated (Group TV) rats, the levels of TG;
TC and PL were sigmficantly decreased when compared
with induced (Group II) rats. Non-significant variations
were observed in drug control (Group V) rats when
compared with normal (Group T) rats.

CONCLUSION

The present studies are supporting as fungal taxol
has shown improvement in the biochemical parameters of
the hosts. The above parameters are responsible for the
anticancer activity of fingal taxol isolated from
Pestalotiopsis pauciseta VM.
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