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Abstract

Ultra low doses used in homeopathic medicines are reported to have healing potential for various diseases
but their action remains controversial. In this study we have investigated the antitumour and antimetastatic
activity of selected homeopathic medicines against transplanted tumours in mice. It was found that Ruta
graveolens 200c an#ilydrastis canadensi200c significantly increased the lifespan of Ehrlich Ascites Carcinoma
and Dalton’s Lymphoma Ascites induced tumour-bearing animals by 49.7%, and 69.4% respectively. Moreover
there was 95.6% and 95.8% reduction of solid tumour volume in Ruta 200c and Hydrastis 200c treated animals
on the 31st day after tumour inoculation. Hydrastis 1M given orally significantly inhibited the growth of developed
solid tumours produced by DLA cells and increased the lifespan of tumour bearing animals. Some 9 out of 15
animals with developed tumors were completely tumour free after treatment with Hydrastis 1M. Significant
anti-metastatic activity was also found in BL6F-10 melanoma-bearing animals treated with ThujalM, Hydrastis
1M and Lycopodium1M. This was evident from the inhibition of lung tumour nodule formation, morphological
and histopathological analysis of lung and decreased levelsyo&T in serum, a cellular marker of proliferation.
These findings support that homeopathic preparations of Ruta and Hydrastis have significant antitumour activity.
The mechanism of action of these medicines is not known at present.
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Introduction Hydrastis at different potencies was found to increase the

life span of ascites tumour bearing animals (Maliekal,
The use of alternative medicines and the exploration997). N’'nitrosodiethylamine (NDEA) induced

of their uses against cancer are gaining importancéepatocarcinogenesis in rats was found to be inhibited by

Homeopathic medicines are being practiced as a majétuta 200c, Hydrastis 200c and Lycopodium 200c

alternative system in various diseases including cancegiHarikumar et al., 2007). In a clinical study, Pathak et al

Although it is widely accepted among people, the(2003) found Ruta 6 to inhibit glioma growth in brain

effectiveness and the mechanism of these drugs are stncer patients. Homeopathy has been reported as a

controversial. In Homeopathy, the drugs used are in theupportive therapy in cancer (Rajendran, 2004).

form of dynamized preparations. These dynamized Transplanted tumoursinanimals are effective methods

preparations are made by repeated agitation (successioty).find out the efficacy of the drugs against cancer and

According to homeopathic theories these dynamizedeveral models have been suggested. In this study we have

preparations have the same property of the mother tincturdetermined the action of homeopathic medicines — Ruta

Several experimental evidences support the effectivene260C, Hydrastis 200C, Thuja 1M, Lycopodium 1M and

of homeopathic medicines in cancer. Effectiveness oflydrastis 1M against solid tumour formation as well as

homeopathic medicines Chelidonium and Lycopodium immetastasis of tumour in animal models. Results indicated

ameliorating p-dimethyl aminoazobenzene induced anthat some of the preparations are highly active in reducing

phenobarbital promoted hepatocarcinogenesis in mice wasmour incidence, developed tumour volume as well as

reported earlier (Biswas et al., 2005; Pathak et al., 2006hhibition of metastasis.

Prostate tumour xenografts were found to be significantly

reduced bySabal serrulataMacLaughlin et al., 2006). Materials and Methods

Selected homeopathic remedies were reported to

significantly slow the progression of cancer and reducélomeopathic medicines

cancer incidence and mortality in Copenhagen rats injected Ruta 200c, Hydrastis 200c and Thuja 200c in ethanol

with MAT-LyLu prostate cancer cells (Jonas et al., 2006)were purchased from Willmar Schwabe, Germany.
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Homeopathic Medicine Effects on Transplanted Tumors in Mice
ThujalM, Hydrastis1M and Lycopodium1M in water weregroup) of Swiss albino mice to develop as solid tumour.
a gift from Boiron laboratories, France. Successed wat&roup | served as untreated control. Group |l received
was purchased from Similia Homeo Laboratories, AluvaRuta 200c (1QL) orally and Group Il received Hydrastis

India. 200c (1QuL) orally. Drug administration was started from
the first day of tumour inoculation and continued for 12
Chemicals consecutive days. Initial diameter of the hind limb was

Dulbecco’s Modified Eagle’s Medium (DMEM) was noted using vernier calipers. The tumour diameter was
purchased from Himedia Laboratories, Mumbai, Indiameasured from the 7th day and continued on every 3rd
Fetal Calf Serum was purchased from Biologicalday for 31 days. The tumour volume was calculated using
Industries, Israel. All other reagents used were othe formula V= 4/3r1%2, where rl and r2 are the radius
Analytical Reagent grade. of the tumour at two different sites (Kuttan et al., 1985).

Cells Determination of the effect of homeopathic medicine
Dalton’s Lymphoma Ascites (DLA) and Ehrlich Hydrastis 1M on developed tumour
Ascites Carcinoma (EAC) cells were originally obtained  Thirty numbers of adult Swiss albino mice were
from the Cancer Institute, Adayar, Chennai, and are beingjected on the hind limb with DLA cells (1 million) in
maintained in our laboratory in the peritoneal cavity 0f0.1 ml phosphate buffered saline. After 30 days, when
Swiss Albino mice. tumour had developed to volume of 2cc they were divided
B16F-10 melanoma cells, a highly metastatic cell linento 2 groups (15 animals/ group). Hydrastis1M (100
was obtained from the National Centre for Cell Scienceyas given orally for 20 consecutive days for the first group.
Pune, India. The cells are maintained in DMEMSecond group of animals were treated with potentiated
supplemented with 10% Foetal Calf Serum and antibioticsvater prepared in glass bottle. Diameter of tumour was
These cells were also grown subcutaneously asmeasured every 3rd day using vernier caliper and volume

transplantable solid tumour in C57BL/6 mice. was calculated using the formula V= #/3r2. Death of
the animals due to tumour burden in each group was noted
Animals and increase in lifespan was calculated as given above.

Inbred Swiss Albino mice and C57BL/6 male mice
(4-6 weeks old) were purchased from the National InstitutBetermination of the effect of homeopathic medicine Thuja
of Nutrition (Hyderabad, India), housed in well-ventilated1M, Hydrastis 1M and Lycopodium 1M on the metastasis
cages and provided with normal mouse chow (Sai Durgaf B16F-10 melanoma cells.
Feeds and Foods, Bangalore, India) and veatdibitum Male C57BL/6 mice weighing 20-25 g were separated
The experiments were performed according to the rulaato 5 groups of 10 animals per group. Metastasis was
and regulations of the CPSCEA, Government of India. studied by injecting B16F10 melanoma cells®(@@lis /
animal) via the lateral tail vein. Group | was kept as
Determination of effect of homeopathic medicines omntreated control. Group Il, Ill, IV and V received the
ascites tumour development in mice. succussed water, ThujalM, HydrastislM and
Three groups of Swiss albino mice (8 animals/ grouplycopodium1M (10QL/day/animal) respectively for 10
were used for the experiment. Ascites tumours wereonsecutive days from the day of tumour cell inoculation.
induced in animals by injecting 1x4&hrlich Ascites  The animals were sacrificed 21 days after tumour
Carcinoma cells to the peritoneal cavity. Group | servethoculation. Lungs were excised and lung tumour nodules
as untreated control with EAC cells alone. Group Il wasvere counted. The lungs were used for histopathological
treated with Ruta 200c 10mL/dose/animal orally. Groum@nalysis. The blood was collected and the serum was
IIl was treated orally with HydrastislM (1Q0/dose/ analyzed fory-glutamyl transpeptidase levels, a marker
animal). A lowered dose was used for Ruta 200 c as thier cell proliferation.
is prepared in ethanol. Drug administration was started
24 hrs after tumour inoculation and continued everydagtatistical analysis
for 10 consecutive days. The results are expressed as mea®D. Statistical
In another set of experiments, ascites tumour in micevaluation of the data was done by ANOVA followed by
was induced by injecting 1xi0Dalton’s lymphoma cells Dunnet’s test (Post-hoc) using Graphpad In Stat 3 software
and the experiment was conducted as for Ehrlich ascitgsmckage.
carcinoma cells.The death pattern of the animals due to
tumour burden was noted everyday and the percentagel8esults
increase in lifespan was calculated using the formula T-
C/C x 100 were ‘T’ and ‘C’ are the average number OEffeCt homeopathic medicine Ruta 200c and Hydrastis 1M

days the animals survived in treated and the untreatédh survival rate of ascites tumour bearing animals.
group respectively. The treatment with homeopathic medicines- Ruta 200c

and Hydrastis1M significantly increased lifespan of ascites
Determination of effect of homeopathic medicines on soligimour bearing animals induced by EAC cells.
tumour development. Administration of Ruta 200c increased the lifespan of
DLA cells (1x1G/animal) were injected tumour bearing animals by 49.7% whereas the Hydrastis
subcutaneously to the hind limbs of 3 groups (8 animald/M increased the lifespan by 69.4%. When the Ruta 200c
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Table 1. Effects of Ruta 200c and Hydrastis 1M on Table 2. Effect of Homeopathic Medicines on Lung

Lifespan of Ascites Tumour Bearing Animals. Tumour Nodules and SerumyGT Activity
Treatment EAC cells DLA cells Treatment No. of nodules Serum GGT
Mean Percentage Mean Percentage per lung (UL)
survival increase  survival increase Control >250 36.14-1.80
(days) inlifespan  (days)  in lifespan pjggijjeq water >250(massive) 33.231.36
Control  14.3+1.5 -  18%19 - Thuja 1M 110.5t 14.34* 5.2+ 0.45%
Ruta 200c 21.%4.1*  49.7% 27.3 6.9* 47.7% Hydrastis 1M 183.4 16.2%% 32,004 170"
HydrastislM 24.1 4.8* 69.4%  ND Lycopodium 1M 1465t 202+  11.53+ 1.20%

*| *%k) F*kki — 1
p<0.05, **p<0.01, **p<0.001 ND = Not determined *p<0.001

was administered to DLA tumour bearing animals, thénduced developed solid tumour
increase in lifespan was found to be 47.7% (Table 1). There was significant reduction in tumour volume of
the developed tumours in the animals treated with
Effect of simultaneous treatment of homeopathic medicirtdydrastislM (Figure 2). It was found that 9 out of 15
Ruta 200c and Hydrastis 200c on solid tumouranimals did not increase their tumour after starting drug
development induced by DLA cells. treatment. 6 out of 15 animals increased tumour volume
A significant reduction in solid tumour volume was inspite of Hydrastis treatment. In the control group all the
found in both Ruta 200c and Hydrastis 200c treatednimals increased their tumour volume and died by 55
animals when compared to that of control animals. ldlays. . But in treated group only 4 animals died by 70
Ruta 200c treated group there was 54.8% reduction ohays and 6 animals within 95 days while all other animals
tumour volume on day 19th .On 31st day, reduction imemained tumour free up to 120 days and thereafter (Figure
tumour volume was 95.6% (Figure 1). In Hydrastis 2008).
treated group the reduction in tumour volume was 53.1%
on day 19th and on 31st day the decrease in tumodntimetastatic effect of homeopathic medicines Thuja 1M,
volume was 95.8% (Figure 1). Hydrastis 1M and Lycopodium 1M
Effect of homeopathic medicine Hydrastis 1M on DLA - The morphology of lung of control group showed
- numerous lung nodules as black spots due to melanin
35 deposition. In the animals treated with succussed water
also there was significant melanin deposition. In the
animals treated with Thuja 1M the lung morphology was
similar to that of normal. There was also significant
2 inhibition of metastasis and melanin deposition in the
/ Lycopodium 1M and Hydrastis 1M treated groups.
/ . ..
/%/ The effect of homeopathic medicines on tumour
/,5// nodule formation after inoculation with B16F-10
}Q» melanoma cells is given in Table 2. Both control as well
;Tffffii:%fi?§:flll~q::ii#::::H as animals treated with succussed water had massive
7h | 10h | 13th 16t 19th  22nd | 25th  28th  3fst  34th tumour nodule in their |UngS, which were more than 250.
. pave . Animals treated with homeopathic medicines had less
Figure 1. Effect of Ruta 200c (squares) and Hydrastis number of nodules per lung, which in the case of ThujalM

o e o canup 25 1105, HydrasisIM: 183 and LycopodumL-
:7 ! ! S(dli ) 146.5 indicating that administration of homeopathic
medicines significantly inhibited lung tumour nodule

formation. Percentage decrease in the tumour nodules was

Tumgyr, yolume

Tumgr yolume

Mo of amtmalks
srvived

HH

e !
30th 34th 37th 40th 43rd 46th 49th S2nd S5t S8th 6lst Gdth 67th 70th
Days

0 - Iy =

30th 35th 40th 45th 50th 55th 60th 65th 70th

Figure 2. Effect of Hydrastis 1M on Development of
Solid Tumors with Dalton’s Lymphoma Ascites Cells  Figure 3. Effect of Hydrastis 1M | (triangles) on the
(circles for fully and triangles for partial responders)  Survival of Animals with Developed Tumours
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55.8% in the case of ThujalM, 26.6% in the case dénown at present. It was found that Ruta 6 induces damage
Hydrastis1M and 14.4 % in the case of Lycopodium1Mo cancer cells while not affecting the normal cells. Hence
(Table 2). the preferential action of Ruta 6 on glioma cells was
Serum level ofy-glutamyl transpeptidase (GGT) reported through loss of telomeric DNA, followed by cell
activity which increases during cell proliferation was 36.14ycle arrest at G2/M phase, induction of endomitosis and
units in untreated animals. (Table 2) which was almostagmentation of DNA leading to death (Pathak et al.,
similar to that of animals treated with successed wate@003). We have reported that some of the mother tinctures
alone (33.23 units). Administration of ThujalM reducedand potentiated drugs could inhibit growth of cultured cells
they-glutamyl transpeptidase activity to 5.29 units, whichalso some of the potentiated drugs are capable of inducing
is almost closer to the normal level. Lycopodium1Mapoptosis and Carcinosinum 200c was found to express
treated animals also had lowered g-glutamyp53, aproapoptotic gene in DLA cells (Sunila et al., 2007).
transpeptidase activity (11.53 units) and in Hydrastis1MRuta 200c was found to induce chromosomal aberrations
treated group the activity was found to be 32.9 units. invivo in bone marrow cells after long term feeding
Histopathology of the lungs of control animals andlunpublished data). Therefore these drugs may be acting
the animals treated with succussed water showed massufigectly on DNA. Other possible mechanism includes
tumours in the intra-alveolar regions of the lungs. In thimmunomodulatory action of homeopathic medicines
case of animals treated with ThujalM and Lycopodium1MRamachandran et al., 2007) and through the activation
the alveolar region of the lungs was almost free of tumourer suppression of complex genes (Khuda-Bukhsh, 1997),
which are involved in the progression of cancer. However
Discussion Thangapazham et al., (2006a, 2006b) could not find any
alteration in cell proliferation or mMRNA expression after
Homeopathic medicines are being used to treat varioiiscubation with homeopathic drugs. More studies are
diseases including cancer. Various homeopathic drugreded in order to elucidate the mechanism of action of
have undergone clinical trials in human patients and wetomeopathic medicines drugs.
reported to be effective against various diseases ( Rastogi
et al., 1993; Banerji and Banerji, 2001; Pathak et al., 2003§Cknow|edgements
Rajendran, 2004 ). Invitro and invivo analysis to elucidate
the possible mechanism of action of the homeopathic This work was funded by a grant from Samueli
drugs have been reported and a hypothetical conclusi®undation USA. The authors are thankful to Dr. Wayne
that the drugs acts at molecular level through th@onas, Dr. John Ives and Dr. Christina Goertz Choate for
activation/ inactivation of particular genes (Khuda-their suggestions and constant encouragement.
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In present study it was found that potentiated Rut@niformed Service University, USA for his interest in the
and Hydrastis possessed significant antitumour activityork.
in both ascites as well as solid tumour models. Moreover
Hydrastis 1M was found to produce significant tumoufR€ferences
reducing activity on developed solid tumours. The

. . - : anerji P, Banerji P (2001). Intracranial cysticercosis: an effective
treatment with Hydrastis 1M significantly increased the® treatment with alternative medicinés.Vivo, 15, 181-4.

I'feSpan_ of de_vel_op_ed tumo_ur bea””g animals. Th('?Eliiswas SJ, Pathak S, Khuda-Bukhsh AR (2005). Efficacy of a
mechanism of inhibition of solid tumour is not known at  ptentized homeopathic drug, Carcinosin-200, fed alone and

present. in combination with another drug, Chelidonium 200, in
There is a cascade of events leading to the metastasis amelioration of p-DAB induced hepatocarcinogenesis in

of tumours (Fidler et al., 1978; Poste and Fidler, 1980 ). mice.J Altern Comp Med1, 839-54.

Multiple mechanisms of genes and proteins are involveddler 1J, Gersten DM, Hart IR (1978). The biology of cancer

in the tumour cell metastasis. In our study it was found invasion and metastasisdv Cancer Re%8, 149-60.

that the homeopathic medicines such as Thuja 1Mar|kuma_r KB, Sunlla ES, Kutt_an G, et a! (2007). Inhibition of

inhibited metastasis of B16F-10 melanoma cells chemically induced carcinogenesis by drugs used in

L . ) . i homeopathic medicindsian Pac J Cancer Pre8, 98-102.
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They-GT activity in the homeopathic medICIne_treatedMacLaughIin BW, Gutsmuths B, Pretner E, et al (2006). Effects
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