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ORIGINAL PAPER

Histopathological and immunophenotyping
studies on normal and sarcoma 180-bearing
mice treated with a complex homeopathic
medication
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Canova is a homeopathic complex medicine, used as an immune modulator. We
studied its effects in normal and sarcoma 180-bearing mice. Three control groups were
also evaluated. The mice were examined at daily intervals and the tumours observed
histologically. Peripheral blood was analysed by flow cytometry.

A delay in the development, and a reduction in size of the tumours, and increased
infiltration by lymphoid cells, granulation tissue, and fibrosis surrounding the tumour
were observed with active treatment compared to control. All animals from the treated
group survived, 30% of control groups died. In 30% of treated animals, a total
regression of the tumour was confirmed using light microscopy, no regression was
found in the control groups. Treatment with Canova increased total numbers of
leukocytes and lymphocytes. Among lymphocytes, TCD4, increased in normal-treated
group and B and NK cells in S180-treated groups. The results reflect enhanced immune
response of the host after treatment with Canova. Homeopathy (2005) 94, 26-32.
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tumour.” Therapy directed at cnhancing immunity to
favour a particular immunological response against
malignant cells is a form of immunotherapy referred to
as ‘biological response modification’.®

The immune system consists of cells and molecules

introduction

Cancer results from tumour initiation and promo-
tion, ultimately leading to tumour metastasis.' It is the
~ . . h

second most frequent cause of mortality in humans.”

The efficacy of cancer treatment is increasing, albeit
slowly.® Advances in understanding fundamental
mechanisms of regulation of the immune system are
leading to the development of new strategies for
promolin4g more effective immune responses against
tumours.” Tumour immunotherapy aims at activation
of the body's immune system against an existing
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with specialized roles in defending the body mainly
against infection and neoplasia, and maintaining
homeostasis. It is controlled by differentiated T and
B cell clones and activated macrophages. There is now
evidence that T cell responses occur in several human
cancers,” and that Natural Killer (NK) cell activity
contributes to anti-tumour efficacy.® One of the
functions of macrophages is to provide a defence
mechanism against tumour cells. Macrophage activa-
tion can play a role in immunotherapeutic approaches
to the trcatment of cancer.’

Sarcoma 180 (S-180). also known as Crocker’s
tumour, grows rapidly in most (>90%) animals in



which is it inoculated. but regresses in 8-10%. This
regression rate can be increased by treatment with
certain chemicals or biological products.'’

Canova (CA) is a complex homeopathic medicine
produced in Brazil. In spite of clinical reports showing
successful results when it was used in diseases where
{he immune system was depressed,'! accurate scientific
studies are lacking. However, it seems to enhance the
individual's immunologic response in several patholo-
gical states. It is neither toxic, nor mutagenic.'” In vitro
and in vivo studies demonstrate that immune response
activation occurs at both cellular and molecular levels,
macrophages exhibit morphological and molecular
changes indicating activation, and Tumour Necrosis
Factor-a (TNF-) production decreases significantly."®

We report an investigation of its cffects on
immunological responses to a tumour. This includes
observation of lymphoid infiltration, peritumoural
fibrosis, growth and tumour size, leukocyte immuno-
phenotyping in peripheral blood of normal mice and
sarcoma 180 (S180)-bearing mice.

Materials and methods

Canova

*Canova do Brasil’, a Brazilian company. holds the
international patent to this medicine (www.canovado-
brasil.com.br). Canova is produced in drops, inhalant
and intravenous forms. und sold only by authorized
pharmacies and laboratories. Cunova is standardized
and authorized by competent agencies for medicinal
application. Mother tinctures are purchased from
suppliers authorized by the Brazilian Health Ministry.
The final product, Cunova. contains Aconitum napellus
(Ranunculaceae) 11dH. Bryvonia albu (Curcubitaceae)
IRdH. Thuja ocidentalis (Cupresaccae) 19dH, Arseni-
cum album (Arsenious trioxide) 19dH and Lachesis
muta (Viperidae) 18dH and less than 1% alcohol all in
distilled water. It is an aqueous, colourless and
odourless solution. Experiments were performed with
commercial Canova donated by Canova do Brasil. The
final two decimal dilutions were performed in our
laboratory.

Animal and Canova treatment

Fifty five male albino Swiss mice from the Animal
Facilities at Universidade Federal do Parana (UFPR),
weighing between 30 and 35g, and 3-4 months old,
were selected and kept in a 12-h light/dark cycle. They
were fed with standard food and water ad libitum. All
recommendations of the National Law (No 6.638,
November, Sth 1979) for scientific management of
animals were respected. They were divided into 5
groups of 11 animals each, and treated as follows:

normal group (N)--normal mice with neither
tumour nor treatment;

treated normal group (NT)--normal mice treated
with Canova;
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sarcoma group (S)—mice with tumour no treatment;

treated sarcoma group (ST) -mice with tumour,
treated with Canova;

sarcoma treatment control group (Stc)- -mice with
tumour treated with water-ethanol solution (0.01%
alcohol in distilled water).

Treated mice received, at daily intervals, a subcuta-
neous injection of 7pul/g commercial Canova for 19
days, starting 24h after tumour inoculation. The
injections were performed alternately in the left and
right side posterior-dorsal region, away from the site of
tumour inoculation. A sucussion (shaking) process was
performed on the medication and water- ethanol
control just before administration,

Tumour inoculation

The ascitic form of sarcoma-180 (S-180) was
maintained in mice by intraperitoneal inoculation.
Seven-day-old S180 ascitic cells (S x 10® cells) were
transplanted subcutaneously into the cervico-dorsal
region of the mice according to the procedure of Shirai
et al.'* Tumour growth was observed for 21 days.

Blood collection

All the animals were killed on the 21st day after
tumour inoculation. The mice were anaesthetized with
ether and blood collected by cardiac puncture using a
sterile syringe and stored in a tube containing EDTA
K3 (Vacuette K;). The total number of white blood
cells (WBC) was determined using a Cell Blood
Automatic Counter STKS. For differential cell count-
ing, blood smears were prepared and stained with
May-Griinwald Giemsa (Pro-Cito, RS, Brazil) and
observed by light microscopy. The remaining blood
cells were used for flow cytometric analysis.

Tumour examination

Tumour volume analysis was performed with a
pachymeter. It was measured in three dimensions and
presence or absence of ulceration evaluated macro-
scopically.

The tumours were removed and fixed in a 10%
neutral buffered formalin solution. After embedding in
paraffin, 4 um sections were prepared and stained with
hematoxylin and eosin (HE) for microscopic observa-
tion. Sections from the periphery of the tumour were
stained with Masson trichromic and argent impregna-
tion, special histotechniques for type | collagen and
type IIT collagen (reticular fibres). Tumour invasion
and infiltration in tissues and organs was also analysed.
Quantification of lymphocytes surrounding the tumour
was based on the following scale: absent:); few,
isolated or grouped but not surrounding the tumour:1;
surrounding tumour, forming a ring of . variable
thickness:2; surrounding tumour, forming a ring of
constant thickness:3.

After special staining for collagen fibres (Masson
trichromic), the slides were analysed under light
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microscopy. Fibrosis was quantified by the scale:
absent:0: non-continuous fibrosis:1; continuous fibro-
sis forming a ring of variable thickness:2; fibrosis
forming a thick and continuous ring:3. We also
counted the number of mitoses within 10 microscope
fields with 40 x objective.

The scoring and analyses were conducted blind. The
identification of tumour sections slides was covered
and numbered by a person not otherwise involved in
the cxperiment. The slides were evaluated by two
persons. The photos of the sections were obtained by
an Olympus BHS photomicroscope. We used ANOVA
and or Kruskal- Wallis test to verify statistical differ-
ences within groups. When differences were found, we
used Tukey's and or Gomes’ test to verify these
differences.

Cell labelling and flow cytometric analysis

Leukocytes were labelled using monoclonal anti-
bodies (mAbs) anti-CD45 and CDI1Ib. NK Lympho-
cytes were specifically marked using mAbs anti-DXS;
B cells by anti-CD19; and T by anti-C'D3. Subpopula-
tions of T cells were distinguished by using mAbs anti-
D4 and CDS. A fluorescent anti-antibody was used.
Antibodies are listed in Table 1.

Blood suspensions containing 0.5 x 10° WBC' were
incubated with mAbs for 30min at 4°C in the dark.
The red blood cells were lysed using Optlyse €
(Coulter-Immunotech, Marseille, FR). Multicolour
flow cytometric analysis was performed using a
COULTER EPICS-XL Flow Cytometer (Marseille,
FR) equipped with an argon ion laser operated at
488 nm. Fluorescent cmissions were logarithmically
amplified and clectronically compensated to eliminate
overlapping spectral emission. All data were collected
by listmode acquisition and analysed using Gateway
(Coulter) software.

Immunophenotyping data  were transformed as
square roots and were analysed using one-way analysis
of variance (ANOVA) with factorial diagram (2 x 2).
The T-test was performed when the effects of interac-
tion was significant. The level of significance was taken
at P<0.05 and P<0.01.

Table 1 Monoclonal anti-bodies (mAbs) used for immunopheno-
typing cells from peripheral blood using two-colour flow cytometry

Antibodies Clone
FITCYPE Ig Gy/Ig Gy (y1/11)° apticlone
FITC anti-mouse CD45 (Ly-5, LCA) 30-F11
FITC anti-mouse CD3 complex molecular 17A2
R-PE" anti-mouse CD4 (L3T4) RM4-5
R-PE anti-mouse CD8a (Ly-2) 53-6.7
R-PE anti-mouse CD19 1D3
R-PE anti-mouse CD11b(a Mac-1, xy integrin) M1/70
R-PE anti-mouse Pan-cells NK DX5

*Fluorescein-labelled mAb.

"R-Phycoerythrin-labelied mAb.

“Purchased from Coulter-immunitech (Marseille, FR) and all other
mAb were purchased from BD PharMingen (San Diego, CA).

Results

Tumour macroscopic observations

There was a significant delay in the time that to feel
the tumour digitally (P<0.01); tumour size (P <0.05)
was significantly less in the treated group (ST)
compared with the S and Stc control groups (Figure
1A and B). Cutaneous ulceration was also less frequent
in the treated group. There was a total regression of the
tumour, confirmed by histopathologic examination, in
30% of animals in the Canova-treated group (ST).
Those treated with Canova did not lose weight,
whereas most of the mice from control groups, S and
Stc, had a significant loss. All animals from ST group
survived, 30% of those of the control groups (S and
Stc) died during the experiment.

Histopathologic observations on tumours
A large portion of the central area of the tumours
from the sarcoma group (S) and sarcoma treatment
control (Stc) showed necrosis after 20 days. with some
foci of calcification. Typical and atypical mitoses were
seen in both groups. Some of the tumour cells formed
by binuclear or multinuclear giant cells became swollen
and had intensely eosinophilic cytoplasm. Isolated
tumour cells were seen in contact with blood vessels.
An important change in necrosis distribution was
observed in tumours from Cunova-treated animals: in
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Figure 1. (A and B) Time in days until tumour palpable digitally.
This was significantly different between control (S) and Canova-
treated (ST) groups. (B) Tumour volume on 21st day diminished
significantly in the Canova-treated group (ST), compared to the
control group (S). ANOVA with factorial diagram (2x2) and T-test
were performed ('P<0.05 and ~P<0.01).
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Figure 2. Microphotographs from sarcoma 180 control and sarcoma 180 treated with Canova medication. (A, C and E) show sarcoma
180 tumour control (S group), with islands of tumour cells (Tc) between multifocal areas of necrosis (N) and few peritumoural leukocytes
(PL). (B, D, F and G) show sarcoma 180 treated with CA (ST group) with few viable neoplastic cells restricted to periphery of the tumour
mass (Tc) around a central area of necrosis (N), a dense infiltrate of leukocytes surrounding the tumour mass (PL). Masson trichromic
stain (F) shows dense type | collagen fibres (CF). Argent impregnation (G) shows a thick layer of type )l collagen (reticular fibres—RF)
surrounding the tumour, resulting in encapsulation. Final magnification of each photo: 100 x .
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Table 2 Summary of tumour data

Pailpable mass Final volume Mitosis (mean/ Peritumoural lymphocytes Peritumoural fibrosis
(d) (cm?) field) (scale 0-4) (scale 0-4)

S 6.5 0, 7.6 2.4 11.9 (45 1.5 08 0.6 o5

ST 8.2 1l |)" 0.9 3] 2)' 3.7 (2 7)" 23 t0 7). 21 (0.8)'

Stc 6.6 (14 54 53 9.5 (4 00) 13 0% 1.0 0.6

The results are given as mean + standard deviation (P <0.05) or 1% (" P<0.01).

control groups there were several nccrotic regions
among isles of tumour cells (Figure 2A and E): but in
the sarcoma-treated (ST) group necrosis was confined
to a single central area (Figurc 2B, D and F). The
histopathologic studies confirmed total tumour regres-
sion in 30% of animals in the ST group. In this group,
the histopathologic analysis revealed only a few
residual  neoplastic cells between a  large central
necrotic area and peripheral fibrous tissue.

The infiltration of inflammatory cells around the
tumour was more intense in the ST group. There
was a significant difference (P <0.05) comparing the
peritumoural leukocyte infiltrates of the ST group
(Figure 2D) with those of control groups (S and Stc)
(Figure 2C°). The tumours from mice treated with
Canova  were  surrounded by a dense ring of
cukocytes (Figure 2D). The data arc summarized on
Table 2.

There was a significant  difference (P <0.05) in
peritumoural fibrosis of the ST group when compared
with others groups. In treated mice fibrosis was evident
around the tumour. There was a dense layer of type |
collagen (Figure 2F) and a thick net of type 11
collagen (reticular fibres) (Figure 2G). These fibres
formed a capsule-like structure surrounding the
tumour, resulting in a delimitation of the invasive
tumour mass.

Immunophenotyping

The normal animals (N group) had a mean 6.7 x 10°
leukocytes/pl: 77% lymphocytes, 16% granulocytes,
and 7% monocytes. Among the lymphocytes, 44% B
cells, 22% T CD4, 10% T CDS8, and 0.71% NK were
found. In the treated normal group (NT), treatment
with Canova appears to induce an up-regulation in
total leukocyte counts and an increase in the number of
lymphocytes TCI4 in peripheral blood (Figure 3). The
sarcoma bearing animals (group S) showed up-regula-
tion in granulocyte number and down-regulation of all
the other leukocytes, including all lymphocyte sub-
groups examined (Figure 4). In the treated sarcoma
group (ST), trcatment with Canova induced an up-
regulation in total leukocyte count. The number of
lymphocytes and monocytes were close to normal,
apparently neutralizing the presence of the tumour
(Figure 4). There was a significant increase in NK cell
numbers (Figure 5).

Percentage of Lymphocytes in Normal Group
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Figure 3. Effect of treatment with CA on lymphocyte percen-
tages in peripheral blood of non-tumour bearing animals treated
with Canova and control (flow cytometer). ANOVA with factorial
diagram (2x2) and T-test were performed ("~ P<0.01).

Discussion .

Clinical and pathological evidence indicate that
some tumours stimulatc immune responses. We
studied Canova 1o evaluate it as a new cancer therapy.
The immune system plays a role in prevention of
development and in control of tumour growth.®
Among the cells engaged in the immune response.
macrophages act as coordinators, they present antigens
and secrete cytokines. such as TNF-a and interleu-
kins.'® Both actions are important for the humoral and
cellular responses. Therefore, any substance that
cnhances these processes may be used, in addition to
conventional therapy for the control of cancer.

The tumours in the Canova-treated group had a
lower rate of growth with a delay in the appearance
of a palpable mass. The reduced production of
TNF-a in the Canova group' may explain why the
treated animals group did not lose weight. The
tumour size was significantly smaller and in 30% of
the animals there was total tumour regression
after 20 days treatment. The major distinction between
malignant and benign tumours is the invasiveness of
the former and their ability to metastasize to
other regions of the body.! Histological observation
indicated an important increase in the number of
lymphocytes around the tumour as well as a larger
ring of fibrosis in treated mice. These findings
suggest that the immune system was stimulated
and providing an increased response against the
tumour. This was demonstrated by the regression of
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Figure 4. Graph and table showing the effect of treatment on leukocytes and the lymphocyte percentage in peripheral blood of sarcoma
(S) and sarcoma-treated (ST) groups (flow cytometer). Leukocyte parameters of normal mice (N) are included to show that sarcoma alters
the normal parameters and the treatment with CA apparently neutralizes the presence of the tumour, reaching values close to those of the

normal standards. ANOVA with factorial diagram (2x2) and T-test were performed (P« 0.05 and ~P< 0.01).
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macrophages is stimulated by TNF-a, the presence of

12 these molecules inhibit collagen production.'” 'Y The

1 ring of collagen and densce reticular fibres layer

08 surrounding the tumour mass, limiting the invasiveness

e of sarcoma-180 cells, may be explained by the decrease
g 06 in TNF-a production in Canova-treated group. "

g 0.4 The S180-bearing mice (S group) demonstrated an
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B lvmphocytes. According to the literature, the colony-

0 S ST ) stimulating factor (CSF) produced by tumour cells in
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Figure 5. (detail) of Figure 4. Effect of treatment with CA on the
NK lymphocyte percentage in peripheral blood of sarcoma (S)
and sarcoma-treated (ST) groups (flow cytometer). Sarcoma
180 decreased the ratio of NK cell/leukocyte, CA treatment
increased NK cells. ANOVA with factorial diagram (2x2) and T-
test were performed (" P<0.01).

the tumour or by its isolation through encapsulation
by fibrous tissue.

An interaction between tumour cells and the
extracellular matrix is critical during the invasive
process and may be influenced by endogenous media-
tors, such as TNF-a, which can increase the expression
of integrins to enhance cell adhesion and migra-
tion.'®™'® Collagen fibres or dense reticular fibres may
have a role in limiting invasion by malignant cells.'*"”
Invasive growth of primary tumours and metastases
depends on the destruction and remodelling of the
stromal architecture. A body of evidence suggests that
the production of metalloproteinases (MMP) from

peripheral polymorphonuclear cells (PMN). Granulo-
poiesis in S180-bearing mice has also been found.*™!
Our results demonstrate that the SI180 tumour sig-
nificantly modifies these leukocyte parameters. Canovu
evidenced a tendency to normalize leukocyte para-
meters, mostly those of lymphocytes and monocytes.
These cells play a central role in the defence of the host
against the tumour.” Treatment of normal mice with
Canova (NT group) induced an up-regulation in total
leukocyte counts and all the investigated lymphocytes
subtypes, compared to normal control (N), except for
the NK percentage which was upregulated. NK
lymphocytes are important because they can kill some
cancer cells without cither prior sensitization or
requircment for MHC restriction.” They recognize
cancer cclls that express or not at lcast one of the MHC
class 1 alleles of the host.

Comparing the results found in S180-bearing mice
treated with Canova (ST group) with the S180-bearing
mice without treatment (S group), we suggest that
Cuanova probably acts through leukocyte regulations.
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Canova appears not only to contain the tumour. but
also normalizes the leukocyte proportions, compensat-
ing the effects of the discase.

The immune system plays a role in prevention of the

development and control of tumour growth. Qur
findings suggest that in this model the immune system
was stimulated by Cunova and could be providing a
better response against the tumour. This response was
demonstriated by the regression of the tumour, by its
isolation through an encapsulation by fibrous tissue,
and immunophenotyping results. There is a growing
consensus that anti-cancer treatments must be based
on cxploiling the host’s own anti-tumour defense
mechanisms.”* Medications like Canova, which provide
immunologicul therapy with no side effects, based on
regulating the anti-tumour defense of the host, may be
a useful adjuvant in cancer therapies.
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