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Paralle] studies on plant and animal tumor systems provide insight into the basic cellular mechanisms of tumorogenesis.
In laboratory animals, drugs characterized as mutagens with the Salmonella assay system (1), as for example cyclophosph-
amide, may have an antimitotic effect and/or give rise to neoplasms (2). Various other in vitro carcinogen screening tests
) W have shown that cyclophosphamide and Daunorub-

Qroraramicin Cretornasrrinint icin have mutagenic (1) and carcinogenic potencies
: = (3, 4). We give here a brief summary of the effect
§ of two anticancer drugs, cyclophosphamide (Endoxan)
: and Danorubicin, on the heritable cellular change in
pre-induced Crown-gall tumor development.

‘Material and methods: Germinating decapitated
pea seedlings (Pisum sativum c.v. Annonay (Vilmorin))
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: { 3 experimentally infected with Agrobacterium tumefa-
N \‘ . ciens, tumorigenic strain By, were used as already des-
'\. 5 T T TS 3 B cribed (5). Drugs were dissolved in buffered physio-
L:'aogC e e lt‘)og C logical saline solution (pH 7.0) and filtered on a
Abscissae: drug concentration expressed as g per wound (Log C). Ordi- millipore filter before use. They were introduced into
nates: average of the adjusted tumor weight expressed as percentage of . . . s s
control (W ). Drugs were applied to the wounds either mixed with Bg the wound either mixed with bacteria (tlme 0) or
bagc’rxeria (10° cell:/}vound) (Z‘i,; 0}----} or Es_:ghmtely. 24 h fo—o-o) or separately, by tissue scarification, at various times
48 h (a. .-.a. , A) after bacterial infection, point represents mean sy :
tumor weight value for 50 plants, and means * SE are shown. after start of bacterial infection (figure). On the 12th

day, tumors were excised and weighed and lengths of lateral shoots were measured. As the tumor weight increases, the
length of shoots decreases. We calculated as described (5) for each plant an estimated tumor weight corresponding to non-
existant lateral shoots. Fifty plants were used for each assay. Means of adjusted values were statistically compared with a
confidence interval of 1%, according to Student’s ¢ test. :

Results: The figure shows that, at low concentrations, cyclophosphamide and Daunorubicin act as tumor—stimulants
when introduced into wounded tissues as early as 24 or 48 h following infection with A. tumefaciens (a 24 h lapse is needed
for conversion of healthy plant cells into tumor cells). Four days after inoculation of B strain (this is the time period dur-
ing which the bacteria are no longer tumor-inducing) stimulation of neoplastic cell growth by both drugs can still be ob-
served. At the same low concentrations, these drugs have no effect when introduced together with the bacteria at time 0,
that is to say during induction of cancer tissue formation. At high concentrations, cyclophosphamide and Daunorubicin,
which have apparently no damaging effect on plant growth (lateral shoot length measurements remain normal during
the entire 12 days experimental period), show a strong tumor inhibiting action (figure). It must be emphasized that in
the absence of bacteria neither of these drugs has any detectable carcinogenic effect under the experimental conditions
we use.

Conclusions: Carcinogenic or/and anti-cancer potency of some therapeutic drugs may be established in vivo using

- plant material which is easy to handle, is not costly and produces results in a relatively short period of time (12 days).

In animals the effect of these drugs requires a very long period of time to be detected. OQur in vivo observations of the
carcinogenic and anti-cancer potency of cyclophosphamide and Daunorubicin are in agreement with data obtained with
these same drugs in in vitro tests or observed in animals (2) and humans (6), and point a possible recognition of their
effect in plant systems,
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control (W). Drugs were applied to the wounds either mixed with B the wound either mixed with bacteria (time 0) or
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day, tumors were excised and weighed and lengths of lateral shoots were measured. As the tumor weight increases, the
length of shoots decreases. We calculated as described (5) for each plant an estimated tumor weight corresponding to non-
existant lateral shoots. Fifty plants were used for each assay. Means of adjusted values were statistically compared with a
confidence interval of 1%, according to Student’s ¢ test.

Results: The ﬁgure: shows that, at low concentrations, cyclophosphamide and Daunorubicin act as tumor—stimulants
when introduced into wounded tissues as early as 24 or 48 h following infection with 4. tumefaciens (2 24 h lapse is needed
for conversion of healthy plant cells into tumor cells). Four days after inoculation of By strain (this is the time period dur-
ing which the bacteria are no longer tumor-inducing) stimulation of neoplastic cell growth by both drugs can still be ob-
served. At the same low concentrations, these drugs have no effect when introduced together with the bacteria at time 0,
that is to say during induction of cancer tissue formation. At high concentrations, cyclophosphamide and Daunorubicin,
which have apparently no damaging effect on plant growth (lateral shoot length measurements remain normal during
the entire 12 days experimental period), show a strong tumor inhibiting action (figure). It must be emphasized that in
the absence of bacteria neither of these drugs has any detectable carcinogenic effect under the experimental conditions
we use,

Conclusions: Carcinogenic or/and anti-cancer potency of some therapeutic drugs may be established in vivo using
plant material which is easy to handle, is not costly and produces results in a relatively short period of time (12 days).

In animals the effect of these drugs requires a very long period of time to be detected. Qur in vivo observations of the
carcinogenic and anti-cancer potency of cyclophosphamide and Daunorubicin are in agreement with data obtained with
these same drugs in in vitro tests or observed in animals (2) and humans (6), and point a possible recognition of their
effect in plant systems.
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Abscissae: drug concentration expressed as pg per wound (Log C). Ordi- millipore filter before use. They were introduced into

nates: average of the adjusted tumor weight expressed as percentage of

control (W). Drugs were applied to the wounds either mixed with B the wound either mixed with bacteria (time 0) or

bacteria (10® cells/wound) (T ,: : e—e—s)or :ep;mtely, 24 k (o~0-0) or separately, by tissue scarification, at various times
A A
‘;f,;’oi we,-;’,“ ,a;:ef ;g"l.:sn; ;f,::,;"{f&";’;mf‘z sgz’,’:,‘gg,’;:m“ mean after start of bacterial infection (figure). On the 12th

day, tumors were excised and weighed and lengths of lateral shoots were measured. As the tumor weight increases, the
length of shoots decreases. We calculated as described (5) for each plant an estimated tumor weight corresponding to non-
existant lateral shoots. Fifty plants were used for each assay. Means of adjusted values were statistically compared with a
confidence interval of 1%, according to Student’s  test.

Results: The figuré shows that, at low concentrations, cyclophosphamide and Daunorubicin act as tumor—stimulants
when introduced into wounded tissues as early as 24 or 48 h following infection with A. tumefaciens (a 24 h lapse is needed
for conversion of healthy plant cells into tumor cells). Four days after inoculation of B strain (this is the time period dur-
ing which the bacteria are no longer tumor-inducing) stimulation of neoplastic cell growth by both drugs can still be ob-
served. At the same low concentrations, these drugs have no effect when introduced together with the bacteria at time 0,
that is to say during induction of cancer tissue formation. At high concentrations, cyclophosphamide and Daunorubicin,
which have apparently no damaging effect on plant growth (lateral shoot length measurements remain normal during
the entire 12 days experimental period), show a strong tumor inhibiting action (figure). It must be emphasized that in
the absence of bacteria neither of these drugs has any detectable carcinogenic effect under the experimental conditions
we use,.

Conclusions: Carcinogenic or/and anti-cancer potency of some therapeutic drugs may be established in vivo using
plant material which is easy to handle, is not costly and produces results in a relatively short period of time (12 days).

In animals the effect of these drugs requires a very long period of time to be detected. Our in vivo observations of the
carcinogenic and anti-cancer potency of cyclophosphamide and Daunorubicin are in agreement with data obtained with
these same drugs in in vitro tests or observed in animals (2) and humans (6), and point a possible recognition of their
effect in plant systems.
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LogC logC logical saline solution (pH 7.0) and filtered on a

Abscissae: drug concentration expressed as pg per wound (Log C). Ordi- millipore filter before use. They were introduced into

nates: average of the adjusted tumor weight expressed as percentage of . . . s res
control (W ). Drugs were applied to the wounds either mixed with Bg the wound either mixed with bacteria (t:me 0) or

Zac,tleria {10* cells/woulr;d) (To: -—f-o—o) or sep;mrely, 24 h (o~0—o) or separately, by tissue scarification, at various times
8 h (a, . .A . .A)after bacterial infection, Each point represents mean P . :
tumor weight value for 50 plants, and means * SE are shown. after start of bacterial infection (figure). On the 12th

day, tumors were excised and weighed and lengths of lateral shoots were measured. As the tumor weight increases, the
length of shoots decreases. We calculated as described (5) for each plant an estimated tumor weight corresponding to non-
existant lateral shoots. Fifty plants were used for each assay. Means of adjusted values were statistically compared witha
confidence interval of 1%, according to Student’s ¢ test.

Results: The figure shows that, at low concentrations, cyclophosphamide and Daunorubicin act as tumor—stimulants
when introduced into wounded tissues as early as 24 or 48 h following infection with 4. tumefaciens (a 24 h lapse is needed
for conversion of healthy plant cells into tumor cells). Four days after inoculation of By strain (this is the time period dur-
ing which the bacteria are no longer tumor-inducing) stimulation of neoplastic cell growth by both drugs can still be ob-
served. At the same low concentrations, these drugs have no effect when introduced together with the bacteria at time 0,
that is to say during induction of cancer tissue formation. At high concentrations, cyclophosphamide and Daunorubicin,
which have apparently no damaging effect on plant growth (lateral shoot length measurements remain normal during
the entire 12 days experimental period), show a strong tumor inhibiting action (figure). It must be emphasized that in
the absence of bacteria neither of these drugs has any detectable carcinogenic effect under the experimental conditions
we use.,

Conclusions: Carcinogenic or/and anti-cancer potency of some therapeutic drugs may be established in vivo using
plant material which is easy to handle, is not costly and produces results in a relatively short period of time (12 days).

In animals the effect of these drugs requires a very long period of time to be detected. Qur in vivo observations of the
carcinogenic and anti-cancer potency of cyclophosphamide and Daunorubicin are in agreement with data obtained with
these same drugs in in vitro tests or observed in animals (2) and humans (6), and point a possible recognition of their
effect in plant systems.
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Abscissae: drug concentration expressed as ug per wound (Log C). Ordi-
nates: average of the adjusted tumor weight expressed as percentage of
control (W), Drugs were applied to the wounds either mixed with Bg
bacteria (10° cells/wound) (T,: e—e—s) or separately, 24 h {o—o—o) or
48 h (s, . .4, &) after bacterml infection, Each point represents mean
tumor weight value for 50 plants, and means x SE are shown.

have shown that cyclophosphamide and Daunorub-
icin have mutagenic (1) and carcinogenic potencies

(3, 4). We give here a brief summary of the effect

of two anticancer drugs, cyclophosphamide (Endoxan)
and Danorubicin, on the heritable cellular change in
pre-induced Crown-gall tumor development.

-Material and methods: Germinating decapitated
pea seedlings (Pisum sativum c.v. Annonay (Vilmorin))
experimentally infected with Agrobacterium tumefa-
ciens, tumorigenic strain B, were used as already des-
cribed (5). Drugs were dissolved in buffered physio-
logical saline solution (pH 7.0) and filtered on a
millipore filter before use. They were introduced into
the wound either mixed with bacteria (time 0) or
separately, by tissue scarification, at various times
after start of bacterial infection (figure). On the 12th

day, tumors were excised and weighed and lengths of lateral shoots were measured. As the tumor weight increases, the
length of shoots decreases. We calculated as described (5) for each plant an estimated tumor weight corresponding to non-
existant lateral shoots. Fifty plants were used for each assay. Means of adjusted values were statistically compared with a

confidence interval of 1%, according to Student’s ¢ test.

Results: The ﬁguré shows that, at low concentrations, cyclophosphamide and Daunorubicin act as tumor—stimulants
when introduced into wounded tissues as early as 24 or 48 h following infection with A. fumefaciens (a 24 h lapse is needed
for conversion of healthy plant cells into tumor cells). Four days after inoculation of B strain (this is the time period dur-
ing which the bacteria are no longer tumor-inducing) stimulation of neoplastic cell growth by both drugs can still be ob-
served. At the same low concentrations, these drugs have no effect when introduced together with the bacteria at time 0,
that is to say during induction of cancer tissue formation. At high concentrations, cyclophosphamide and Daunorubicin,
which have apparently no damaging effect on plant growth (lateral shoot length measurements remain normal during
the entire 12 days experimental period), show a strong tumor inhibiting action (figure). It must be emphasized that in
the absence of bacteria neither of these drugs has any detectable carcinogenic effect under the experimental conditions

we use.

Conclusions: Carcinogenic or/and anti-cancer potency of some therapeutic drugs may be established in vivo using
plant material which is easy to handle, is not costly and produces results in a relatively short period of time (12 days).
In animals the effect of these drugs requires a very long period of time to be detected. Our in vivo observations of the
carcinogenic and anti-cancer potency of cyclophosphamide and Daunorubicin are in agreement with data obtained with
these same drugs in in vitro tests or observed in animals (2) and humans (6), and point a 'possible recognition of their

effect in plant systems.

. Benedict, W.F., et al, (1977) Cancer Res., 37, 2209
Schmihl, D. and Habs, M. (1979) Int. J. Cancer, 23, 706
Lenzin, A., et al, (1978) Urologe 4, 17, 105

. Beljanski, M. (1979) IRCS Med. Sci, 7, 476 .

. Kurkdjian, A., et al, (1974) Am. Biol. Teacher, 36, 13

3 Bcrtazzoh, G., et al, (1971) Experientia, 27, 1209

LY ST FCE



