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Abstract

Arginine supplementation in patients with cancer has been studied in recent years. Presently
it is known that supplementation with this amino acid has improved immunologic, biochemical
and hematological response, reducing the incidence of metastases besides incrementing nutri-
tional condition in experimental studies with animals and humans. The objective is to evaluate
the effect of L-arginine at 8% on extended survival of young rats with solid \Walker Tumor. The
study is experimental, randomized, double blind. Rats received four inoculations on the lumbar
region of 5 x 108 tumor cells. The animals for this experiment were divided in 3 groups. The
first group (placebo) received gavages with water, seven days before the inoculation of Walker
256 tumor. The second group received 8% L-arginine solution of caloric ingestion 48 hours
after the tumoral inoculation. The third group received 8% L-arginine solution of total caloric
ingestion, initiated seven days before the tumoral inoculation. The third group, supplemented
seven days before the tumoral inoculation, presented greater extended survival (p = 0.0001)
when compared to animals from the other two. Animals supplemented 48 hours after the
tumoral inoculation presented greater extended survival (p = 0.0001) when compared to the
placebo group (p = 0.0001). The results suggest that both groups supplemented with 8%
L-arginine presented beneficial results in respect to extended survival when compared to the
placebo group, and better yet if the amino acid was administered seven days before the tumoral
inoculation, indicating that arginine was adequate processing is important to minimize metabolic
losses of cancer.

A suplementac&o com arginina nos pacientes com cancer tem sido muito investigada nos Ultimos
anos. Atualmente, estima-se que a suplementacéao dietética com este aminoacido tem melhorado
a resposta imunologica, bioguimica e hematoldgica, reduzindo a incidéncia de metastases, além
de incrementar o estado nutricional em investigacdes com animais ou seres humanos. O objetivo
€ avaliar o efeito da L-arginina a 8% no tempo de sobrevivéncia de ratos jovens com tumor sélido
de Walker 256. O estudo é experimental, randomizado, duplo-cego. Os ratos receberam quatro
inoculacdes (multilobular) na regido dor lombar, totalizando 5 x 108 células tumorais por sitio. Os
animais foram divididos em trés grupos. O primeiro grupo, placebo, recebeu agua por gavagem
sete dias antes da inoculac&o tumoral, o segundo, L-arginina a 8%, iniciada quarenta e oito horas
apos a inoculacéo tumoral, e o terceiro, L-arginina a 8%, comecada sete dias antes da inoculacéo
tumoral. Analisando as curvas de sobrevida dos trés grupos pelo método de Kaplan-Meir, obteve-
se 0 seguinte resultado no vigésimo dia: a) a probabilidade de que ratos provenientes do grupo
que recebeu arginina 7 dias antes da inoculacdo do tumor sobrevivam apos o vigésimo dia de
inoculacéo foi de 42,5%, p = 0,0001; b) os ratos pertencentes ao grupo que recebeu arginina
48 horas depois da inoculacdo apresentaram uma porcentagem de 27,5% em sua sobrevida
apos o vigésimo dia de inoculacdo, p = 0,0001; c) nos animais do grupo placebo, a probabilidade
de sobrevivéncia apos o vigésimo dia foi nula (p = 0,0001). Os resultados sugerem que o grupo
que recebeu a suplementacé&o com L-arginina a 8%, 48 horas ap6s a inoculacéo tumoral, apre-
sentou resultados benéficos. Porém, aquele que recebeu a arginina no periodo de sete dias antes
da inoculacéo tumoral foi 0 que obteve maior tempo de sobrevivéncia, sugerindo que ela possa
exercer importante funcéo para minimizar as perdas metabolicas do cancer.

Resumen

La suplementacion con arginina en los enfermos con cancer ha sido muy investigada en los
Ultimos afios. Actualmente, se estima que la suplementacion dietética con ese aminoacido ha
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mejorado la respuesta inmunologica, bioguimica y hematologica, disminuyendo la incidencia de metastasis, ademas de aumentar el estado nutricio-
nal en investigaciones con animales o seres humanos. El objetivo es evaluar el efecto de L-Arginina a 8% en el tiempo de supervivencia de ratones
jévenes inoculados con tumor sélido de Walter 256. Fueron alocados ratones jovenes inoculados con tumor sélido de Walter 256, siguiendo técnica
multilobolar en la regién dorso-lumbar, con cuatro sitios de inoculacion (5 x 108 células tumorales por sitio), en tres grupos experimentales. El primer
grupo, placebo, recibié agua por gavage siete dias antes de la inoculacién tumoral, el segundo grupo, recibié L-arginina a 8% iniciada cuarenta y
ocho dias después de la inoculacién tumoral y el tercer grupo recibié L- arginina a 8% iniciada siete dias antes de la inoculacién tumoral. Resultados.
Analizandose las curvas del tiempo de supervivencia de los tres grupos, por el método de Kaplan-Meir, se obtuvo el siguiente resultado, después del
vigésimo dia: a) la probabilidad de que los ratones provenientes del grupo que recibid arginina siete dias antes mas de los veinte dias fue de 42,5%,
p = 0,0001; b) Los ratones que pertenecen al grupo que recibid arginina 48 horas después de la inoculacién presentaron un porcentaje de 27,5%
en el tiempo de supervivencia después del vigésimo dia de la inoculacion, p = 0,0001; c) En los animales del grupo placebo, la probabilidad de super-
vivencia después del vigésimo dia seria nula (p = 0,0001). Los resultados sugieren que el grupo de animales que recibio arginina en el periodo de
siete dias antes de la inoculacién presentd mayor tiempo de supervivencia cuando comparado a los demas grupos, sugiriendo que la arginina pueda

ejercer importante funcion para disminuir las pérdidas metabdlicas del cancer.

Introduction

Many investigations are underway to prevent cancer,
increase life expectancy and improve the patient’s quality of
life'. The pursuit of these goals has stimulated the search
for new drugs and supported traditional and non-traditional
pharmacological therapies with certain nutrients, among
which Arginine, for its known influence on the immunologi-
cal system. These nutrients seem to stimulate the production
of T lymphocytes, cytokines, nitric oxide, and polyamines.
Studies report that dietary supplementation with Arginine
in adult cancer patients may have positive effects through a
decrease of tumoral growth and extent of life expectancy®.

Over the last years many studies have been carried out
with the intention of defining one or more substances that
are proved to perform this function. Revised studies suggest
that dietary arginine supplementation in adult cancer pa-
tients presents possible effects on the immunologic system,
mainly concerning the alteration of tumoral growth and life
expectancy of patients®.

There are controversies concerning the pharmacological
effect of nutritional supplementation with arginine in the im-
munologic system of cancer bearers. In clinical and experimental
studies, arginine has increased immunity through the association
of several mechanisms: release of growth hormone, stimulation
of nitric oxide, hydroxyproline, cytokines and polyamines. The
regulatory mechanism of the metabolism of this amino acid in
tumoral tissues has fundamental importance to evaluate thera-
peutical elements that effectively prevent tumor genesis®*“.

The objective of this work is to evaluate the effect
of L-arginine at 8% on the extended survival of young rats,
when administered 7 days before and 48 hours after the in-
oculation of solid Walker 256 tumor.

Methods and materials

Experimental design

The study was carried out with double-blind, placebo-
controlled, with random sampling. Male young rats (n = 60)

were divided into three groups (placebo, 8% arginine 48 hours
after tumoral inoculation and 8% arginine seven days before
tumoral inoculation. All groups were submitted to the same
intervention, with solution administered every 12 hours, by
esophageal gavages, initiated 12 hours after the inoculation,
kept until life was interrupted. The experimental group re-
ceived arginine (arginine cloridrate, Laboratory Ajinomoto
Brazil) at 8% dosage of the total amount of calories estimated
in a young rat by gavages, in two daily administrations, until
their death. The placebo group received a solution without
arginine. The start point for counting down the survival of
the animals was immediately after the tumoral inoculation
until death. The project has been approved by the Ethics
Committee in Animals Studies of the University of Brasilia,
Brazil, and the protocol of the General United Kingdom Co-
ordinating Committee on Cancer Research was followed.

Preparation of animals

Rats Wistar (n = 60), males, isogenic, age ranging from 40
to 50 days, were kept under identical temperature, artificial light
exposure for 12 hours a day in alternated cycles, and identical
amount of food and water (Labina-Purina, Brazil) ad libitum.

Inoculated tumor

The Walker 256 tumor (W256 tumor) was kindly pro-
vided by the Department of Physiology, IB/UNICAMP The
line originally came from the National Cancer Institute Bank,
Cambridge, MA, USA. The tumor is currently kept under lig-
uid N2 and is maintained through intraperitoneal passages in
rats. Rats received four inoculations on the lumbar region of
5 x 108 tumor cells each in 0.25 ml of Ringer-lactate.

Itatistical analysis

Data was analyzed with software SAS (Statistical Analysis
System), using variance analysis procedures (ANOVA) and Stu-
dent’s test — and later with Duncan’s and Student - Newman
- Keules tests. Statistically p < 0.05 was considered significant.
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Results
Effects on the survival of animals supplemented
with L-arginine

Table 1 shows the results in time of the survival of each
group of animals after the tumoral inoculation, starting the
day animals begin to dye.

The Table demonstrates that animals’ belonging to the
placebo group, on the 1° day of inoculation the probabil-
ity of survival is 100%; on the 17° after the inoculation this
probability drops to 80%; on the 18° day it drops to 37. 5%;
on the 19° the probability is 22, 5%; and on day 20 no ani-
mals from this group will be alive.

It was also observed that animals belonging to the
group supplemented 48 hours after the tumoral inoculation,
on day one of the inoculation the probability of survival is
100%; on the 19° day after the inoculation this probability is
of 75% on the 20° day it drops to 27.5°% on day 21 the prob-
ability is that no animals of this group will be alive.

As for animals from the group supplemented seven days
before the tumoral inoculation, around day 20 after the in-
oculation, 42.5% of them have the probability of being alive.
The probability drops to 20% on day 21°; and on day 22° after
the inoculation no animals from this group will be alive.

Table 1 - Survival probability (%).

Analyzing the survival of the three groups through the
Kaplan-Meir curve, we found the following results regarding
the survival of rats studied after day 20

a) the probability that rats from the group supplemented
seven days before the inoculation the survival beyond
this period is 42.5%;

D)  rats belonging to the group supplemented 48hs after the
inoculation presented 27.5% survival percentage after
the 20th day of inoculation; and

c) arat belonging to the placebo group, the probability of
survival after 20 days is zero.

Comparing the curves of survival (Table 1), we see that
rats of the placebo group tend to live less then the group
supplemented 48 hours after inoculation, this one tend to
live less then the group supplemented seven days before the
tumoral inoculation (p = 0.0001).

Discussion

The present study has demonstrated a positive and
significant correlation among the groups supplemented
with L-arginine at 8% of VCT when compared with the
placebo group. Also, among controlled groups there were

Day
Group 0 17 18 19 2 21 2
Placebo 100.0 80.0 37.5 225 0 0
Arginine 8%, 48hr after 100.0 100.0 100.0 75.0 21.5 0
Arginine 8%, 7 days before 100.0 100.0 100.0 100.0 425 20.0 0

p = 0.0001.
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Graphic 1 - Survival probability (p = 0.0001).
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significant differences, the greatest survival period being
presented by the animals of the group supplemented with
L-arginine at 8% of total caloric value seven days before
tumoral inoculation.

The use of supplements being able to increase immuno-
logic response in preoperative tests, cancer patients, trauma
and sepses, suggests a positive response from those individu-
als. Experiments indicate that the administrations of im-
mune-nutrients before and after the surgery, in case of trau-
ma, sepses or cancer, can induce to better results. The same
prognosis has been observed in studies with cancer patients
and in studies with radio and chemotherapy'®*°.

The majority of works found in science literature relates
that supplementation with L-arginine in preoperative stage
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