
Abstract. The aim of the study was to investigate the early effect
of Transplatin (the stereo-isomer of Cisplatin) on oncogenes in
inbred CBA/Ca mice. Cisplatin is commonly used for the
treatment of squamous cell carcinomas of the head and neck.
Cisplatin has a strong oncogene activation effect compared to the
structural analogue Transplatin. Body weight equivalent amounts
of a human dose of Transplatin were administered intra-
peritoneally to 6- to 8-week-old, inbred, female CBA/Ca mice.
Twenty-four, 48 and 72 hours after the treatment, RNA was
isolated from the target organs and the expressions of c-myc, Ha-
ras and p53 genes were examined. Investigation of early changes
showed no significant overexpression compared to Cisplatin,
which had a significant effect on oncogene expression in the
"short-term" in vivo test system. 

Cisplatin, a platinum compound, is a frequently used cytostatic

drug in the treatment of malignant processes developed in the

head-neck area, either alone or in combination (1-3). In

Hungary, 5-6 percent of total oncological mortality are head

and neck cancers. Histologically more than 90 percent of these

malignant diseases are squamous cell carcinomas (4). The

known mutagenicity and carcinogenicity of Cisplatin and our

previous results, which showed a strong effect of Cisplatin on

the elevation of onco/suppressor gene expression in our “short-

term” test system (5,6), encouraged us to examine the effect of

the structural analogue (isomer) Transplatin on ocogene

activation in vivo. Transplatin is an analogue of Cisplatin,

which like Cisplatin also has a mutagenic effect, but unlike

Cisplatin, no carcinogenic effect in "long-term" experiments

(7-9). We investigated the effect of Transplatin in a "short

term" in vivo test system in CBA/Ca (H-2k) mice (10). Our

molecular epidemiological biomarker test system was

developed in this sensitive mice strain. Twenty-four, 48 and 72

hours after the treatment, the expression of Ha-ras, c-myc and

p53 genes were examined as biomarkers of exposure or early

biological effect (11-16). 

Materials and Methods

The investigations were carried out on conventionally kept 6- to 8-

week-old CBA/Ca mice, 6 animals/group (6 females/group). The

mice were treated with a solution containing body-mass equivalent

amounts of the human dose of Transplatin (0.066mg. / 0.1. ml. i.p.).

Animals treated with physiological sodium chloride were used as

controls. Twenty-four, 48 and 72 hours after the drug administration,

the animals were treated by cervical dislocation, autopsied and target

organs (thymus, spleen, mesenteral lymph nodes, kidneys, liver, lungs

and the femoral bone marrow) were removed. RNA was isolated

from the tissues using TRIZOL-reagent (Gibco, Grand Island, NY,

USA). The amount of the RNA was defined by determining the

optical density (OD) at 260 nm and the samples were transferred to

Hybond N+(Amersham, Little Chalfont, UK) nylon membrane by

slot-blotting (Hoefer, 10 Ìg/slot). After 10 minutes of UV fixation,

the samples were hybridized with chemiluminescently-labelled

cloned gene probes of p53, c-myc (ECL kit, Amersham) and Ha-ras

(provided by Prof. J. Szeberényi, University of Pécs, Hungary) (17).

The constitutively expressed ß-actin gene served as a positive control.

Chemiluminescent signals were detected on X-ray films, scanned

into a computer and evaluated by Quantiscan program (Biosoft,

Cambridge, UK). The results are indicated as the percentage of the

values of the negative controls. The Student’s t-test was used to

compare gene expression levels between the groups.

Results

Twenty-four, 48 and 72 hours after the Transplatin

treatment, the expression of onco/suppressor genes (c-

myc, Ha-ras, p53) were determined (Figures 1-7). The
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expression of different oncogenes in the liver could be

detected at the same level as in the control group (Figure

1). Lungs showed no significant change of expression, but

after twenty-four hours the three examined genes showed

a characteristic gene overexpression. After 72 hours, the

elevated expression disappeared (Figure 3). Lymph nodes,

spleen, thymus and bone marrow did not reveal significant

differences. The only significant detectable gene

overexpression could be seen in kidneys after 24 hours

(Figure 4). The alterations in case of c-myc and p53 genes

were striking. By this method, only the amount of

transcribed RNA could be measured, while other changes

of the genome were not detectable.

Discussion

Platinum compounds are widely used for the treatment of

head and neck cancer. One of the most effective cytostatic

agents is Cisplatin, with well known side-effects (18). It

induces significant early changes in gene expression in

sensitive mammalian cells and it has mutagenic and

carcinogenic effects too. The isomer of this platinum

molecule, Transplatin, is also a good alkylating agent with a

direct effect on the DNA. 

The aim of the study was to examine the effect of

Transplatin on oncogene activation in vivo. We have

previously demonstrated the strong effect of Cisplatin on
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Figure 1. Gene expression in liver after Transplatin and Cisplatin
treatment.

Figure 2. Gene expression in spleen after Transplatin and Cisplatin
treatment.



onco/suppressor gene expression in our in vivo test system

(18). After treating CBA/Ca, H-22k mice strain, very

sensitive to the chemical carcinogens, the early changes of

gene expression could be investigated. The examined genes

were (Ha-ras, c-myc and the p53) the most commonly

mentioned genes in references in cases of head and neck

squamous cell carcinomas (12-16). After the Cisplatin

treatment, we detected significant gene overexpression in

bone marrow, in lymph nodes and in lungs. The early effects

of the investigated onco/suppressor gene overexpression can

be considered the early, predictive, molecular biomarkers of

the carcinogenesis. 

Compared to Cisplatin, Transplatin was not able to

induce onco/suppressor gene overexpression in our "short-

term" test system. Transplatin caused no significant changes

in the organs, only in the lung were there some not

significant alterations. In kidneys there were significant

differences after Transplatin treatment after 24 hours.

These changes could result from the metabolic processes in

the secretory system since damage of kidneys by platinum

treatment is a very well-known side-effect. 

It has been proven earlier that Cisplatin has a good

therapeutical effect as a cytostatic drug and it is a strong

mutagenic agent with a characteristic effect on

onco/suppressor gene overexpression, too. In the case of

Transplatin, we saw no effect on onco/suppressor genes in

our "short-term" test system, but it has a mutagenic effect.

Thus, Transplatin has no "long –term" carcinogenic effect,
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Figure 3. Gene expression in lung after Transplatin and Cisplatin
treatment.

Figure 4. Gene expression in kidney after Transplatin and Cisplatin
treatment.



but it has a mutagenic effect on different genes though not

on these onco/suppressor genes. The coincidence between

mutagenicity and carcinogenicity is very well known, but in

the case of Transplatin we could not prove the correlation.

These results and the lack of the "long-term"

carcinogenicity of Transplatin in our experiment indicate

that the part of the molecule responsible for the

differences between the two agents is also responsible for

the genotoxic and carcinogenic effects of Cisplatin. While

Cisplatin has a strong mutagenic effect, caused oncogene

overexpression and is carcinogenic in animal experiments,

Transplatin is also mutagenic but it had no effect on

oncogenes in our "short-term" in vivo system. So, the

carcinogenicity of Transplatin is very unlikely but its long-

term effects should be investigated. 
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Figure 7. Gene expression in bone marrow after Transplatin and Cisplatin
treatment.


