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ABSTRACT

This study aimed to investigate the effects ofatfrainistration of butanolic residue (BR) Bfaffia paniculateby
intraperitoneal route to Ehrlich ascitis tumor bé&ag mice. Initially, a toxicity study dP. paniculataBR was
performed in which doses of 12.5; 25 and 50mg/Kigevaeministered by intraperitoneal injection fovea days to
Swiss mice. The treatment did not show toxicitgnTIBwiss male mice received, by intraperitongaktion, once
a day, 12.5; 25 or 50mg/Kg &f. paniculataBR for seven days. This protocol started in theesalay of tumor
inoculation with 5X10 cells i.p. The treatment with butanolic residuePopaniculatai.p caused a significant
increase in the ascitic volume; however, a sigaificdecrease in tumor cells number per ml (p<0\W&} observed
in P. paniculatareated mice that was followed by a numericalh@ltgh non-significant) decrease in the total
numbers of tumor cells in the collected ascitigdflurhese results indicated a tumor cell inhibitaffect byP.
paniculatabutanolic residue in this experimental system, emtlicate that topical application of this residaan be
useful to control the cancer growth.
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INTRODUCTION pfaffic acid and saponins (Takemoto et al., 1983,
Nishimoto et al., 1984). Pfaffic acid and the

The roots ofPfaffia paniculata(Brazilian ginseng) saponines have shovimvitro inhibitory effects on

have been popularly recommended as toni¢he growth of B-16 melanoma (Nakai et al., 1984)
antidiabetic and antineoplastic by folk medicineand phaeochromocytoma cells (Kato et al., 1993).
(Oliveira, 1986; Oliveira et al.,, 1980). The mainMoreover, oral administration oP. paniculata

components of this roots that have been isolatgateparations decreased the thymic lymphoma in
are stigmasterol, sitosterol, allantoin, besidemice (Watanabe et al., 2000). Many studies have
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described the diverse effects Bfpaniculataon specimen of this plant was deposited in the Goro
tumor growth. Hashimoto herbarium (Sao Paulo- SP, Brazil). The
The Ehrlich tumor, derived from a mouseroot powder was extracted with 95% ethanol, and
adenocarcinoma, has been used as a transplantatble liquid so obtained was concentrated under
tumor model to investigate the antineoplasticdeduced pressure at'55. The resulting ethanolic
effects of many substances or compounds. Aftextract (EE) was partitioned between butanol and
the intraperitoneal inoculation of Ehrlich tumorwater. The butanol water-soluble portion was dried
cells, the ascitic volume increases progressivelgt 55 C, and kept on desiccators to yield the
(Vincent; Nicholls, 1967). Ascitis is probably butanolic residue (BR). The butanolic residue was
formed in consequence of tumor-induceddissolved in phosphate buffered saline solution
inflammation, due to the increase in peritonea{(PBS), and administered by daily intraperitoneal
vascular permeability (Fastaia; Dumont, 1976)injections, at a volume of 0.2 ml per animal.
The impaired peritoneal lymphatic drainage by the
tumor cells (Fastaia; Dumont, 1976), the mechani&hrlich tumor
pressure exerted by progressive increase of ascifidie Ehrlich tumor was maintained in the ascitic
fluid, intraperitoneal hemorrhage and endotoxemiform by the sequential passages in Swiss mice, by
are the other effects of Ehrlich ascitic tumor thameans of weekly i.p transplantations of 5X10
result in the death of the animals (Harveit, 1965tumor cells. The animals used in this study were
Mayer, 1966). inoculated with 5X1® tumor cells suspended in
Recently, Nagamine et al. (2008), showed that th@.4 ml of phosphate buffered saline (PBS) solution
butanolic residue ofP.paniculata presentedin  (pH 7.2-7.4), i.p The ascitic fluid was collected
vitro antineoplastic effects against the humamsing a syringe and the tumor cell count was
neoplastic mammary lineage MCF-7 cells, causingerformed in a Neubauer hemocitometer, using the
death and growth arrest. These results led us @rypan Blue dye exclusion method. The
investigate the topical effects of this residue orsuspension containing tumor cells was prepared as
tumors. Ehrlich ascitis tumor is a suitable model t previously described (Dagli et al, 1992).
accomplish this purpose. Therefore, the aim of this
study was to investigate the effects Bfaffia  Toxicity Study
paniculata butanolic residue by intraperitoneal Groups of mice (n=4) received i.p injections of BR
treatment in neoplastic ascitis bearing mice. (12.5, 25, or 50 mg/Kg/day) or PBS (control
animal) for seven days. The animals were weighed
every three days. At the end of the treatment, the

MATERIAL AND METHODS animals were euthanized, and liver, kidney, lung,
spleen, heart, intestine and mediastinic lymph
Animals nodes were collected. Representative slices were

Groups of 8- week-old Swiss male mice from theoutinely processed for embedding in paraffin;
colony of the Department of Pathology of theSum sections were stained in H&E, and examined
School of Veterinary Medicine and Animal for possible histopathological changes.
Science (SVMAS) of the University of Sdo Paulo
(USP) animal facility were used. The animalsTreatment with BR and quantification of
weighing 30-40g at the beginning of theEhrlich ascitic tumor growth
experiment, were housed under the conditions df first experiment, four groups of mice (n=8 per
controlled temperature (22-2€), humidity (45- group) received BR daily (12.5; 25; or
65%) and light (12h light/12h dark, lights on at50mg/Kg/day) for seven days, or PBS solution,
7:00 a.m.) and received food and wagdrlibitum  under the same conditions (control group). In the
The animals were housed and used in accordangecond experiment, two groups of mice (n=16 per
with the guidelines of the Bioethics Committee ofgroup) received BR daily (50mg/Kg/day) for
the SVMAS-USP. seven days, or PBS solution, under the same
conditions (control group). The animals were
Preparation of extract, fraction and treatment subsequently inoculated i.p. with Ehrlich tumor
regimen cells. The groups were sacrificed on the 8th day
Powdered roots ofP. paniculata were kindly after the beginning of their respective treatments.
provided by Prof. Dr. Gokithi Akisue. A voucher The ascitic fluid volume was collected for volume
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measurement and ascitic tumor cell count. Liverwere found by the histopathological analysis.
kidney, lung, spleen, heart, intestine and

mediastinic lymph nodes were collected, andEffect of BR on ascitic Ehrlich tumor growth
representative slices were routinely processed f&When ascitis Ehrlich tumor bearing mice were
embedding in paraffin; 5um sections were stainetteated with the doses of 12.5 or 25 mg/kg of
in H&E, and examined for possible butanolic residue dP.paniculata no alterations in

histopathological changes. the tumor growth were observed (data not shown).
However, the group of mice treated with 50 mg/kg
Statistical analysis of P.paniculata butanolic residue presented

Unpaired Student’s t test or Mann-Whitney Tessignificant alterations in the ascitic tumor growth
were performed for comparison between th&8otal ascitic volume was significantly higher (p<
groups. P<0.05 was considered significant. Dat@.05) in the BR treated group (Tablel). Tumor cell
are presented as mean * SD. number per ml was significantly lower (p<0.05) in
tumor-bearing mice treated with BR 50 mg/Kg of
P. paniculata Total number of tumor cells

RESULTS collected from 50mg/Kg BR- tumor bearing
treated mice was numerically smaller than the
Toxicity Study control group; however, this difference was not

There was no significant weight variation betweersignificant. The weight gain in tumor-bearing
the control group and BR-treated groups (data ndteated mice during the experiment did not differ
shown). No evidences of hepatic or renal toxicityfrom control group as shown in Figure 1.

Table 1 -Total ascitic volume, tumor cells per ml, and tatamber of cells of mice inoculated with a suspemsif
tumor cells (5X18cells), intraperitoneally and treated with paniculatabutanolic residue (BR) (50mg/Kg) or PBS
— control (ctrl) (mean + SD) for seven days.

Total ascitic volume(ml) Tumor cell number/ ml (1d)  Total number of tumor cells (10)

BR 5.87 + 1.67* 28.38 £ 16.72* 142.60 + 28.18
ctrl 414 +1.42 71.66 +£119.58 176.29 +41.54
n = number of animals.
*p < 0.05 'Student’s t test.

2Mann-WhitneyTest
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Figure 1 - Mean body weight of mice treated with 50mg/Kg dR BBR50), or PBS solution
(control). n=16 animals per group.
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DISCUSSION metabolization in liver, and the amount of active
components that achieved tumor cells was reduced

Previous studies have shown that the Braziliam comparison with topical, i.p administration.

ginseng, P. paniculata, presents both There is a complex relationship between the

antineoplastic (Matsuzaki et al 2003, Matsuzaki etomponents normally present in the plant extracts.

al., 2006, Carneiro et al., 2007, Nagamine et allhe active components & paniculataare likely

2008) and cancer chemopreventive propertie be present in the butanolic residue.

(Silva et al., 2005). The whole powdered rooffThe present results suggest that the butanolic

presented antineoplastic effects against Ehrlickesidue present a topical inhibitory effect on tumo

ascites tumor (Matsuzaki et al 2003), andgrowth and the next step would be its use in

chemopreventive  activity in a  mousetopical solutions to treat, for example, skin tumor

hepatocarcinogenesis model (Silva et al., 2005).

The methanolic extract &®.paniculatadecreased

the angiogenesis in the mouse cornea MOdACKNOWLEDGEMENTS

(Carneiro et al., 2007), indicating a possible -anti

proliferative effect. The oral administration okth Juliana Vieira was the recipient of a fellowship

butanolic residue presented inhibitory effects orfrom Fundacdo de Amparo a Pesquisa do Estado

Ehrlich tumor bearing mice, increasing thede Sdo Paulo, Brazil (FAPESP 05/50220-0). This

survival time (Matsuzaki et al., 2006) and alsowork also received grants from Conselho Nacional

antineoplastic effects on mammary tumor cellgle Desenvolvimento Cientifico e Tecnoldgico

MCF7 (Nagamine et al, 2008). These results led {tCCNPq) and FAPESP.

investigate the role of the butanolic extract when

administered topically in ascitis bearing mice.

Results also showed that the intraperitonegRESUMO

treatment with the dose of 50mg/Kg of butanolic

residue ofP. paniculatapromoted an increase in Neste estudo, foi avaliado o efeito do tratamento
ascitic fluid volume. This could indicate a prO-intraperitonea| com Residuo Butanodlico Piaffia
inflammatory role of the BR in the cited dose, anicu]ata sobre o crescimento do Tumor de
probably increasing the permeability of peritoneaEhylich, forma ascitica. Foram utilizados dois
blood vessels. In parallel with this result, BR rupos de 15 Camundongos Cada, sendo um grupo
interestingly was able to reduce the tumor cel ontrole e 0o outro grupo tratado com RB
numbers per ml in ascitic fluid. This indicated aSOmg/Kg Todos 0s animais foram inoculados
toxic effect on these cells that resulted in Ce||ntraperitonea|mente, com 5)(§|_Gé|u|as tumorais
death. This result corroborated the findings Ob tratamento iniciou-se no mesmo dia da
Nagamine et al., 2008, which showed a toxiGnoculacdo do tumor. Assim, os animais receberam
effect of BR on human mammary tumor MCFdiariamente, por via intraperitoneal, 0,1 ml de RB
cells. As a result of the diminished numbers Of]a Concentrag(jes 50 mg/Kg, ou PBS como
tumor cells per ml, and the increase of asciti¢ontrole. Apés 7 dias da inoculacdo do tumor, os
fluid, a numerical decrease in the total number oinimais foram eutanasiados e foi colhido o fluido
tumor cells in the ascitic fluid was shown. ThiSascitiCO tota|’ para a Contagem do nimero de
confirmed the antineoplastic properties ofcélulas tumorais presentes neste fluido e estudo da
P.paniculataBR. Results also whowed that themorfologia destas células . Neste experimento
same dose of BR did not induce toxicity in mice. observou-se aumento significante da quantidade de
Oral treatment with BR dP. paniculatacaused an fluido ascitico nos animais tratados com RB, e
increase in lifespan of Ehrlich ascitis tumordiminuicdo significativa em relacdo ao nimero de
bearing mice (Matsuzaki et al., 2006). Reductiogélulas tumorais/ml e células tumorais totais,
of the ascitic fluid volume was also observedpresentes no fluido ascitico, comparativamente
However, it was difficult to establish a comparisoncom os animais controle. Estes resultados sugerem

with the present study, because the administratiafeito inibitério tépico do RB levando & morte as
of this residue by oral route requiredcglulas neoplasicas.
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