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INTRODUCTION

Cell function and differentiation are the outcome of multiple and complex events N IPATEINC)]
(3). Information contained in the genes is transferred to the enzymes and machinery responsible for
protein synthesis via sophisticated biochemical pathways, some of which, despite their intricacy, are
now well documenied. Conversely, genes receive information which modulates their activity. Mapy
different molecules are able to bind to nucieic acids (deoxyribonucleic acid, DNA, and ribonucleic
acid, RNA), thereby modifying gene activity as well as that of various enzymes connected with it (6)
(7) (8. It is well established that the effect of endogenous or exogenous molecules on such
fundamental processes of cell life as DNA duplication, transcription and translation may dramatically
affect other biochemical processes both downstream and upstream (7). Binding of any molecule to
DNA may influence cell life "for better or for worse®.

We have devoted a great many years of fundamental research to a thorough investigation of the
mechanisms involved in these crucial steps, with the aim of selecting molecules capable of specifically
correcting or amresting cell disturbances at the nucleic acid level and of enhancing beneficial gene

€Xpression.
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The challenge of the cancer cell mlisiv_.,bs met on three different levels. First, cancer cell
multiplication must be selectively arrested without injury to normal cells. Second, competence of the
immune system must be protected and/or restored for an active local and whole body defence. The
third pecessity concems enzymes whose activity escapes normal biological regulation (this may be a
cause or 2 consequence of cancer) and contributes to discase development.

With these targets in mind, we defined a non toxic, selective strategy, encompassing the
multiple aspects of the fight against cancer. New, unexpected processes were discovered which are
now directly applicable not only to cancerology, but to other medical disciplines as well.

a Biswapati Mukherjee (ed. in chief) Proceedings of the international seminar : Traditionaf Medicine: ¢ Challenge of the twentyfirst Century, 7-9
Nov. 1992, Calcutta. Oxford & IBH Publishing CO. PVT. LTD.,, 1993, 403 p.



RESULTS

1. PROTECTION AND RESTORATION OF IMMUNE DEFENCES

We shall start with this because it was chronologically our first achievement in the field of
cancerology.

Everyone is aware of the high cell toxicity of drugs and ionising radiation commonly used for
conventional cancer therapy (6)(9)(10). The two main immediate dangers are chromosome breakage
and destruction of the bone marrow cells which give rise to blood cells : leukocytes, erythrocytes and
platelets. As a result, immune defences are highly impaired or even destroyed (11) (12). Lymphocytes
(which make up about a third of total leukocyte count) are choice victims. In addition, severe
imbalance is induced among lymphocyte subsets, each of which is assigned a specific task and alloted a
certain number of cells so that it reaches a certain size with regard to other subsets. These well-defined
properties enable all these groups of cells to work efficiently together under the close control of
physiological regulation. T4 lymphocytes are often compared to orchestra conductors, activating and
directing other T lymphocytes and the antibody-producing B lymphocytes. If immune defences aré to
be preserved, it is imperative 10 restore not only a normal total lymphocyte count, but also a proper

subset rafio.

Destruction of the immune system may be very largely avoided if blood stem cells in the bone
marrow are successfully protected before or during toxic cancer therapy. To this end, molecules must
be provided which are able fo activate the necessary genes in the cells at risk so as (o maintain their
normal physiological count without inducing either subset imbalance or toxic effects and without
enbancing cancer cell multiplication. The difficulty lies in finding such highly specific molecules,
capable of "knowing" precisely where to go and act.in the body. Such a feat could only be expected of

biological molecules. .

BLRs AND BLOOD CELLS

When we undertook this research, it had just been previously discovered that specific
oligoribonucleotide primers were necessary for DNA replication, the initial step of cell multiplication
(1) (13). We discovered short RNA fragments which act as specific primers for the replication of bone
marrow and spleen DNAs, that is, DNAs of tissues in which cells of the immune system, but also
platelets and erythrocytes originally form. The size of these RNA fragments, their purine/pyrimidine
ratio and their selective activity on blood cell genesis were fully determined and reported (14) (15)
(16). Using an original, biological technique, we were able to produce these RNA fragments in large
amounts and this allowed extensive experimentation. We found that they promote in a physiological
manner the formation of leukocytes and platelets, rapidly restoring their normal counts and, most
importantly, also restoring normal ratios of lymphocyte subsets.
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Experisments in rabbits demonstraied that this activity is in no way impaired by continuous
administration of cyclophosphamide (Fig. 1). Use of our fragments does not induce tolerance and does
not lead to stem cell exhaustion; on the contrary, stem cell activity is highly, rapidly and specifically
enhanced, but always within physiological limits (17) (18) (19). We named these RNA fragments
BLRs (for "Beljanski Leukocyte Restorers"; in French RLB). Their selectivity for normal blood stem
cell DNA is so marked that they can be given to leukemic patients, because they never prime cancer

DNA replication (Fig. 2A).

In cancer patients, BLRs have an optimal effect when they are given from the inception of
chemotherapy or radiation therapy, or, at least, when patients still possess a sufficient number of intact
bone marrow and spleen blood stem cells (15). When damage to these cells has become too extensive
(inducing, for instance, chromosome breakage), rapid leukocyte and platelet genesis cannot always be
achieved, but at least cell count collapse is generally arrested.

Special mention must be made of BLR activity on platelet formation. Depletion of these cells
by toxic cancer therapy causes haemorrhage. BLRs rapidly restore normal piatelet counts (19) (Fig.
2B). We observed moreover that afier several weeks of BLR treatment, reticulocyte formation is also
enhanced. Patients who took BLR during conventional cancer therapy were able to lead a normal life
and continue working, while their cancer treatment was more efficient because it did not suffer either
from nausea or hair loss. BLRs have also been used successfully to treat medullar aplasia and various

immune deficiencies.

I1. SPECIFIC ANTICANCER DRUGS
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Rapid and uncontrolled multiplication 6% cancer cells, as well as synthesis of molecules which
they normally should not produce, exactly parallel the biological behaviour of their DNA, which
undergoes enhanced replication and spurious gene activation. Our first initiative was to compare the
physical and biclogical characteristics of DNAs isolated and purified from normal and from malignant

cells.

At the time we undertook this study, the scientific community at large considered that the
difference between normal and cancer DNAs was caused by mutation, that is to say, by alterations of
DNA primary structure. This explanation is still held to be true: though interest now focuses on
oncogenes, their harmful activities considered to derive from mutations which have occurred in normal

proto-oncogencs.
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In contrast, we demonstrated that the fundamental difference between pormal and cancer DNAS
really lies in their secondary structure: the cancer DNA double helix is permanently relaxed over farge
areas, whergas, in normal DNA, relaxation only occurs locally and temporarily for replication or for

gene expression.

We came to this conclusion after observing that molecular absorption of 260 nm UV radiation
was steadily higher for cancer DNAs than for normal DNAs?. This UV absorption, which is maximum
for fully denatured DNA, is known to relate to relaxation induced by breakage of hydrogen bonds
which hold together the two strands of the molecule. Another way of evaluating this relaxation is to
measure the decrease of the denaturation temperature (20), but the UV technique is simpler and easier
(21). Hyperchromicity, i .e. higher UV absorption compared to a control, means that more H-bonds are
broken, so that the molecule becomes less stable. Hyperchromicity of cancer DNA compared to normal
DNA. means that the malignant molecule has lost normal stability. Cancer DNA is a destabilized

molecule.
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Cancer DNA hyperchromicity is specially marked when UV absorption is measured in the
presence of carcinogens. This too may be accounted for. We showed that cancer DNA is more
receptive fo carcinogens than normal DNA. We can visualise the cancer molecule as having in many
places broken H-bonds inducing strand separation, and isolated strands are an casy prey for all sorts of
molecules, which come and bind to them. As our experiments indicated, a number of those molecules,
i.e. carcinogens, have the property of enhancing DNA destabilization and strand separation (22). This
in turn makes the DNA molecule more receptive to carcinogens, so that it reacts ever faster and more
extensively to their presence, with destabilization spreading over increasingly extensive areas apd
eventually reaching a point where so many H-bonds are broken that the strands come apart and severe
damages are free to occur. Our initial findings concerning the mechanism of DNA destabilization were
later supported by data reported by several authors who studied DNA chain relaxation in the presence

of various chemical agents (23) (24) (25) (26) (27).

DNA chain opening and the ensuing strand separation are fundamental conditions for DNA
replication and for gene expression. In normal DNA, precisely controlled strand separation €xposes at
one time a limited number of initiation sites, which So become accessible to replication or transcripiion
enzymes. Facilitated strand separation in- malignant DNA may be expected to induce extensive
uncontrolled exposure of initiation sites, Ieading to accelerated replication and spurious gene
transcritpion. But when such regions of the helix become distended by H-bond breakage, other regions
on either side become more tightly wound. Genes there situated cannot be transcribed anymore and
must remain silenf. Gene expression becomes aberrant.

THE ONCOTEST

Measurement of 3H-labeled DNA synthesis using nommal and cancer DNA E_cmpiates not only
shows that cancer DNA replicates more actively than normal DNA, but also demonstrates that the

2 "Normai DNA® will i,bc used throughout for “non cancer DNA", as oppased 1o “cancer DNA®.



amount of newly synihesised labelled DNA is clearly correlated to template DNA destabilization (22)
(Fig. 5). The causal relationship between DNA destabilization and cancer holds true not only for

mammalian but also for plant DNA (28) (29).

Conversely, any compound which may be shown to significantly increase cancer DNA
replication and hyperchromicity should be considered to have carcinogenic properties. This is the basis
of our ONCOTEST (22) (30) (31) (32), which combines both these in vitro measurement techniques.
We were able to demonstrate the additive effect of several destabilizing compounds (Fig. 4) and to
detect a number of yet unrecognised carcinogens. We must remember that non mutagenic carcinogens
are not detected by conventional tests; a case in point is that of steroid hormones, which are revealed as
potent carcinogens by the Oncotest, a property which had been clinically observed from the time of
Lacassagne's piorreer work but was only recently fully documented (33) (34).

In addition, many usual anti mitotic drugs, which, in high therapeutic doses, are designed to
destroy cancer cell activity, prove, in low doses, to be carcinogens themselves; this is true for such
drugs as cyclophosphamide, daunorubicin, mitomycin, DMBA, CCNU... (Fig.3). When treatment must
be interrupted due to harmful side effects, these drugs are progressively excreted by. the body until the
small amounts that remain boost cancer cell activity anew.

In the Oncotest, carcinogens are detected by their ability to strongly enhance DNA replication
and hyperchromicity while affecting normal DNA five to ten times less (Fig. 3). This striking
difference makes Oncotcst results unequivocal. In vivo, normal DNA is preserved from damage by a
number of repair enzymes. However, if destabilizing compounds, especially potent ones, are
persistently present is a cell, they can succeed in overwhelming natural biochemical defences aud in
progressively inducing H-bond breakage and destabilization of normal DNA; from then on, malignant

transformation becomes possible.

It should be noted that the Oncotest also detects purely toxic compounds, which interfere with
polymerase activity but do not destabilize DNA, and neutral substances, which show no effect on DNA

secondary structure and replication3. Vi
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3 Experimental data obtained in vitro and in vivo have showr that various agents may favor the destabilization of DNA
chains in the helical structure, thus creating conditions which permit DNA template activity to occur ) (7) (35) (36).

In oeder to achieve DNA. destabilization and/or strand separation, hydrogen bonds which hold together DNA. complementary chains
have to be somehow broken. This can be accomplished at high temperature or atkaline pH, or b y the action of various substances, such
as enzymes, carcinogens, hormones, antimitotic drugs, etc. Free purine and pyrimidine bases which interact with DNA destabilize the
secondary structure of DNA, and this results in 2 drop of several degrees in the denaturation temperature (35X37). DNA vawinding by
organic solvents {non intercalating agents) indicates that dehydration leads to structural perturbation and that water activity in the
micro environment of DNA is related to the stability of the double-stranded DNA (37).

This structural transformation may result in a change of binding efficiency as well as binding specificity of various agents including
carcinogens. Other agents, such as acridines, daunorubicin, adriamycin or psoralen, bind to DNA with non-covalent linkages (they
may also intercalate}, thus modifying the physicochemical structure of DNA. By using absorption specira or X-ray diffraction
diagrams, evidence may be obtained that under the influsace of the above agents DNA motecules become substantially elongated (38).

Destabilization of DNA may be controlled either by a decrease in the denaturation temperature of DNA (21) or by an increase in UV
absorbance (hyperchromicity) at 260 nm. The UV absorbance technique is a rather simple one and ezsily accessible.
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SPECIFIC ANTICANCER DRUGS

Because cancer DNA so easily responded to destabilizing agents, it could also be expected to
respond to molecules which would act in the opposite way and restabilize it by bringing separated

strands back together, closing the double chain.

We took advantage of the Oncotest to scarch for compounds which would *boli* DNA strands
together, so that secondary structure returns to normal. To this day, we found over half a dozen specific
anticancer compounds, mostly plant-derived beta-carboline alkaloids, flavonones and flavonoids. We
must insist on the term "specific": experiments demonstrated that these "bolt-molecules”, which close
up destabilized chains and hold the strands strongly together, selectively restabilize cancer DNA, yet
have no effect on normal DNA. Due to their vnique properties, they do not prevent normal DNA
replication and expression, while checking those of cancer DNA. In the latter, some of these anticapcer
drugs bind to replication initiation sites (39), others prevent chain clongation. They incapacitate highly
malignant cells, causing their death, but they can revert to normal the cells in which malignant
transformation has not gone too far. In no way do they perturb normal cell life. They have proved
active both in mammalian and in plant cells, in vitro and in vivo (40) (41) (42) (Fig. 6).

One of these molecules is alsionine. In vitro, this alkaloid binds to purified DNA from cancer
cells: an alstonine-cancer DNA complex was isolated (39). In conirast, alstonine "ignores” DNA from
normal cells. Alstonine inhibits growth of cancer cell cultures (43) (Fig. 7). It also exhibits pronounced
activity in vivo. We carried out a very large number of experiments in mice {0 investigate inhibition of
cancer cell multiplication by alstonine and other selective anticancer alkaloids. Assays not only
confirmed their efficacy, evidenced by complete disappearance of tumours, but also demonstrated their
total lack of toxicity, even in amounts largely exceeding therapeutic doses (this was to be expected
from Oncotest results). In particular, hemopoietic celis were in no way damaged. Cured mice survived

in perfect condition (44).

We should like to mention here a serics of 'gxPcn'mcnts on mice which were designed to test the
hypothesis that low doses of antimitotics. or radiition could enhance the effect of our anticancer
compounds. As mentioned above, we shchg OVer ten years ago, using the Oncotest, that a number of
conventional anticancer drugs;, when present-in’ very small amounts, become carcinogens; this was
recently demonstrated by other workers too. Then we thought that this unwanted DNA, destabilizing
effect could be put to good use: if given in very low doses, unable to cause noxious side effects,
conventional anticancer drugs, as well as radiation, would enhance cancer DNA strand separation just
enough to facilitate binding of our non toxic anticancer compounds. This proved indeed to be the case.
For instance, when 24 to 48 h after cancer cell inoculation, mice were given suboptimal doses of one of
our compounds, together with low doses of an antimitotic, results were very positive (Fig. 8).

Once this synergy had been demonstrated, combined therapy was successfully used, this time
with optimal therapeutic doses of our compounds, to accelerate and/or improve cancer treatment and
increase percentage of recoveries. An additional benefit is that cur novel therapy is more easily
accepted by physicians, who feel more secure when there is no need to discontinue classic therapies.

}
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The flavanone (JO-1)* prevents in vitro multiplication of human cancer cell lines (colon, ovary,
breast, leukaemia); under the same experimental conditions, normal bone marrow cell muliiplication is
not affected (Fig. 9). Naringin enters into our "JO-1". We must underline that two cancer cell lines
resistant to conventional anticancer agents prove semsitive to this JO-1, which strongly inhibits their
proliferation in vitro and in vivo. In addition, combination of JO-1 with classic antimitotics or radiation
proved beneficial when tested in mice, yielding a high percentage of survivals (Fig.10), with animals

remaining in good condition.

It should be noted however that a few types of cancer cells respond less favourably to inhibition
by our selective anticancer drugs. Though mouse and human melanoma cells respond well in vitro,
treatment in vivo seems primarily hampered by poor penetration of the drug into melanoma cells, due
to the presence of excessive amounts of ferritin, which competes with the drug for DNA binding sites.
A pumber of years ago, we showed that this protein, like other cancer markers, is a carcinogen (45)
(46) ; iron too should be watched in as much as it enters into feritin and amounts of both iron and

ferritin should be closely monitored in cancer patients.

IIL. BIOLOGICAL REGULATORS

A by-product of DNA destabilization is the formation of enzymes, particularly nucleases, which
differ in some measure from their normal counterparts; they are specific of malignancy and contribute
to its maintenance. It is imperative to check their formation and restore that of normal enzymes using
purified plant extracts. We were able to prepare biological regulators which, while sternming from the
same principle as our anticancer drugs, have no truc anticancer activity, but succeed in bringing
progressively back to pormal gene activation and related enzyme activity in cells that have
dysregulated DNA. One of these targeted biological regulators has become a valuable component of
our specific cancer therapy. Its applications also extend to other diseases (unpublished results).

DISCUSSION AND CONCLUSION

t 4
g

There is presently a patent need for a new approach to cancer therapy, because conventional
anticancer ireatment has failed to meet its objectives: most agents have been revealed as mutagenic
and/or carcinogenic (6) ; they are highly toxic, not only for cancer but also for normal cells, and this is
fundamentially due to the fact that they make no difference between a nommal and a cancer cell. At
present, cancer therapy faces a deadlock: about 80% of solid malignant tumours in adults are
intrinsically resistant to a variety of anticancer drugs or else become rapidly resistant to mono- and

even polychemotherapy (47) (48).

4 10-1 contains Narin%in in a large amount in addition fo some not yet identified substances.



Almost fifteen years ago, we proposed a totally novel approach to cancer therapy, based on the
use of highly selective drugs specifically targeted to malignant cells and inactive in normal cells. By
measuring UV absorption of normal and cancer DNAs, which was always considerably higher in the
latter, we were ablée 1o discover, in the mid-seventies, that what makes the fundamental and steadily
observed difference between nonmal and cancer DNAs is not the existence of mutations (which are not
consistently found), but a difference in the secondary structure of their molecule. The cancer DNA
helix contains extensive permanently refaxed areas which are not found in normal DNA (22) (31). In
these regions H-bond breakage causes strand separation, while on either side the helix turns are tighter.

Cancer DNA is a destabilized molecule.

Unprogrammed strand separation, exposure of new iniliation sites for replication and for gene
expression atcount for the characteristic properties of the cancer cell, namely enhanced multiplication
and spurious protein synthesis. We were able to demonstrate that a clear correlation exists between
cancer DNA persistent strand separation, accelerated DNA synthesis in vitro and accelerated cancer

cell multiplication in vivo (22).

We then thought that restabilization of DNA secondary structure would lead to inhibition of
uncontrolled DNA replication and cell multiplication. This led us to search for specific compounds
which would selectively bind to the relaxed strands of cancer DNA and restore its normal secondary

structure, while not binding to normal DNA.

In view of their interesting properties, we turned to plant-derived substances such as beta-
carboline alkaloids, flavanones and flavonoids, and, using our in vitro Oncotest, we selected
compounds possessing the following characteristics:

a) they "recognised” and selectively bound to the destabilized cancer DNAs;
b) this specificity ensured that they would confine their activity to malignant cells;
¢) they induced coniraction of the relaxed cancer DNA double chain, leading to restabilization of

the molecule;
d) they were in no way {oxic fo normal cells, largely due to the fact that they did not bind to

normal DNA.

W
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A long series of in vivo experiments fiilly #emonstrated that the compounds we had selected for
our anticancer drugs fully met their requirements. The availability. of 'such substances; which
selectively inhibit multiplication of cancer cells and also can revert to normal the cells just starting to
undergo malignant transformation, without affecting normal cells, represent a truly positive
breakthrough in the fight against cancer. We were also able to apply this selective action principle to

viral diseases and other pathologies (due for publication).

Whereas the search for new anticancer agents has long focused on highly toxic drugs or rapidly
desiructive radiation, it has been our opinion for over twenty years, and it has now dawned on the
scientific community, that the future of cancer therapy lies in the possibility of using compounds
devoid of general toxicity and highly selective for malignant cells.

Paradoxically, toxic present-day antimitotics prove beneficial when used in the low doses at
which they acquire carcinogenic properties: this is because by further destabilizing cancer DNA they



facilitate binding of our anticancer drugs. Conventional therapics, in doses too small o induce toxic
side effects, have thus been used in symergy with our compounds, leading to excellent results in

animals and in man.

Derived from other sources, BLRs, which are small RNA molecules specifically prime blood
stem cell DNA replication; they induce genesis of leukocytes and platelets in such a way that cell
counts are kept within physiological limits and the ratios of lymphocyte subsets are preserved. BLRs
solely and selectively prime replication of normal DNA, never that of cancer DNA. They can be used
during conventional cancer therapy because they do not interfere with it and protect blood cells from
its harmful side effects (49) so that there is no need to suspend the treatment, which can thus reach its
maximum efficiency. Patients who start faking BLRs (by the oral route) early enough during
conveational cancer therapy do not experience its usual side effects and are routinely able to pursue

their normal activities.

Finally, we were able to propose biological regulators which, while also stemming from the
principle of DNA restabilization, are not anticancer drugs, but contribute to cancer eradication by
normalizing enzyme formation at gene level. These molecules, derived from different plants, have no
toxic side effects. They prove useful in other pathologies such as viral infections and autoimmune
diseases, where many enzymes are dysregulated and exhibit abnormally increased or decreased

activity.

Our original approach to cancer therapy aims to restore homeostasis, first, at the very root of
malignancy, the destabilized cancer DNA molecule, then at the level of essential enzymes such as
nucleases and finally in the immune system. The validity of this strategy was demonstrated many years
ago and it has proved operational and efficient as its use starfed to spread at the hands of physicians
who understood its interest and were willing to take the risk of novelty; to this day, many patient shave
benefited from it and survive in good condition. Our wish is to see our line of work develop and
hopefully become adopted by others, as should also develop the search for new selective and non toxic
natural substances derived from the flora of different countries. In this way a new generation of
anticancer drugs could be at mankind's disposal in the coming years.
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Fig.l ¢ Effect of BLRs on leukocyte formation in cyclophosphamide-treated rabbits.
After leukocyte count has beea strongly decreased by cyclophosphamide (100 mg/day)
in a 3.5 kg rabbit, doses of RLBs ranging from 1 1o 6 mg are given by the LV. route
cvery second day as shown by the arrows. Circulating leukocytes are counted daily with
a Coulter counter. The results given in this figure represent an avemge obtained with 10
rabbits. The mean increase in lenkocyte count was 172 % + 17 % (standard error).
Confidence interval calculated using paired sample Student's test : p < 0.001.
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Fig. 2A : Effect of B in buman iymphoblastic lenkaemia
treated by chemotherapy. This twenty year old female patient
was treated by conventional chemotherapy. After long term
aplasia had occurred, BLRs were administered by the per lingual
route as indicatéd in the figure (1 dose = 15 mg of BLRs).

Fig. 2B : Effect of BLRs on platelet count.
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Fig. 3 : Effects of DMBA and CCNU on normal and carcer cell DNA chain opening. Parified DNA was dissolved in 0.01 M
Tris-HCL buffer solution (pH 7.5). The substances to be tested were dissolved in 10 2 of the same buffer and were.then
added to the blank and the DNA solution. The mixture was gently agitated at 20°C and its UV spectrum was determined.
Concentrations inducing maximal increase of UV absorbance at 260 nm were determined (%).
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Fig. 4 : Additive effect of 4 different substances on cancer DNA
strand scparatioh {here, human neurocarcinoma DNA) (sec also
fegend to Fig. 3).
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Fig. 5 : Effect of mitomycin on in vitro synthesis
of human breast normal and cancer DNA_ It can
be seen that in low amounts this aptimitolic
behaves like a carcinogen. Incubation mixture
contained per 0.15 ml : Tris-HCI buffer pH 765,
25 oM ; MgCI2 : 2 M ; four d-XTP - 5 oM each
(+ 3H-TTP, 50,000 CFM) ;: DNA : 02 He
DNA dependant DNA polymerase 1,80 7
Incubation 10 min. at 36°C. TCA. (trichioroacetic
acid)-precipitable material was filtered on GF/C
glass filter, washed, dried and radioactivity
measured with a Packerd liquid spectromeier
(Prias). Analyses were carried out in triplicate for
each incubation time.
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Fig. 6 : Effect of Alstonine on in vitro synthesis of human breast normal and cancer DNA (see also legend 10 I g-3).
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Fig. 7 : Perceat survival of different normal and cancer cell lines in the presence of alstonine (for details, see ref, 44).
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Fig. 8 : Synergistic effect of alstonine with classic anticancer drug (CCNU) in Balb C mice
infected with YC8 lymphoma cells (5 x103 cells/mouse) ; both alstonine and CCNU were used

in amounts well below therapeutic doses.
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Fig. 10 : Synergistic effect of cyclophosphamide (Endoxan} with Naringin (both given in Jow
doses} in Balb C mice infected with YC8 lymphoma cells (5 x 105 cells/mouse}.
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