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The Armenian hamster (AH), Cricetulus migrato-
rius, was first used in biomedical research by Yerga-
nian and Papoyan in 1964 [1]. This rodent has a low
diploid number of 22 chromosomes analysed using rou-
tine and differential staining [1, 2]. It has been declared
that AHs are much more resistant to the toxic action of
cyclophosphamide (CP), fluorouracil, melphalan, and
7,12-dimethylbenzo(a)anthracene (DMBA) than mice
and rats [3–5]. The AHs have been successfully used
in mutagenesis studies such as detection of reciprocal
translocations in the germ cells [6] and chromosomal
aberrations induced by CP and thiotepa in bone mar-
row cells [7]. It has been shown the increased resis-
tance of AHs to clastogenic action of mentioned drugs
and metaphase arresting ability of colchicine compared
to mice, rats, guinea pigs and the Chinese hamsters
(the AHs for example, are 100-fold and 25-fold more
resistant to colhicine than rats and mice respectively).

The aim of the present work was to study compar-
ative carcinogenic and clastogenic action of DMBA in
AHs, rats and mice.

The experiments were performed with AHs, trapped
in the region of Yerevan (Armenia) and maintained in
our animal room. Because the AHs were random-bred,
we used also random-bred albino rats and mice from
animal room of Cancer Research Centre (Yerevan, Ar-
menia). The animals were maintained in our animal room
on standard rodent diet (specific for each species) and
water ad libitum. All experiments were performed under
guidelines of Ethic Committee for animal welfare.

DMBA (Fluka, Buchs, Switzerland) was dissolved
in distilled olive oil and was injected subcutaneously
into 30 mice (15 males, 15 females) weighing 22 g,
30 rats (15 males, 15 females), weighing 100 g, and
90 AHs (45 males, 45 females), weighing 25 g. DMBA
doses were 22.7 mg/kg and 10 mg/kg for mice and
rats (0.5 mg and 1.0 mg per rodent), respectively, and
40 and 25 mg/kg for AHs (1.0 and 0.625 mg per ham-
ster). Doses for mice and rats were chosen according
to the literature data [8, 9]. The rodents were examined
three times per week to study the mean latency period
of tumor development and observed until the terminal
stage of life. Then the rodents were sacrificed by means
of CO2. The site of carcinogen injection and internal
organs were studied visually, tumors and suspicious
organs were fixed in 10% neutral buffered formaline,
embedded in paraffin blocks and then processed for
conventional histology examination. The tumor-free

Abbreviations used: AH — armenian hamsters; CP — cyclophospha-
mide; DMBA — 7,12-dimethylbenzo(a)anthracene; MN — micronu-
cleus test; MNPE — micronucleated polychromatic erythrocytes.
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rodents were observed during 6 months after DMBA
administration and then were sacrificed.

To study the comparative mutagenic action of
DMBA, carcinogen was dissolved in olive oil and was
injected twice apart intraperitoneally into three species
of rodents at doses of 25, 10 and 40 mg/kg for mice,
rats and AHs, respectively. As negative control vehicle
of DMBA was used (olive oil), for positive control — CP
(Mosmedpreparaty, Russia) dissolved in saline at sin-
gle doses of 25 mg/kg b.w. for mice and rats, and
50 mg/kg for AHs. Bone marrow sampling was done
24 h after the last carcinogen injection and processed
as described earlier [10, 11]. Slides were stained with
acridine orange [12]. Observation of slides was per-
formed by means of LM-4 fluorescence microscope
(USSR). Each slide was assessed for micronucleated
polychromatic erythrocytes (MNPE) among 2000 ery-
throcytes. In addition, the percent content of PE was
calculated. Statistical analysis was performed by using
chi-square and Student’s t -tests.

The results concerning carcinogenic activity of
DMBA in three species of rodents are presented in
Table 1. DMBA-induced subcutaneous tumors were
recorded in 88% of mice with mean latency period of
55 days. Male and female rats were also similarly sen-
sitive to carcinogenic action of DMBA. Tumor incidence
was 96.3% (92.9% in males and 100% in females) with
mean latency period of 62.2 days. Carcinogen at dose
of 40 mg/kg induced tumors in 81.5% of the AHs (84.6%
in males and 78.6% in females) with mean latency pe-
riod of 70.6 days. The mean latency period of tumor
appearance was statistically significantly longer in AHs
than in mice. During one month after DMBA adminis-
tration, 10.0% of AHs, 16.7% of mice and 10% of rats
were lost because of toxic action of DMBA.

DMBA at dose of 25 mg/kg induced tumors only in
43.6% of AHs (46.4% in males and 40.7% in females)
with mean latency period of 128.3 days. The mean la-
tency period in this experiment was significantly longer
than that in AHs treated with carcinogen at a dose of
40 mg/kg, and in rats and mice in previous experiments.
Tumor incidence was significantly lower than in other
three experiments. During one month only 8% of AHs
were lost. There was no significant difference in life span
of tumor-bearing rodents.

The results of histology examinations of tumors in-
duced by DMBA in the AHS are similar to ones in-
duced in rats, mice and the Djungarian hamsters —
fibrosarcomas (60%) and malignant fibrous histiocy-
tomas (40%).

Hence, DMBA at a dose of 40 mg/kg induced almost
the same level of tumors in AHs as in rats and mice at
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doses of 10 and 22.7 mg/kg respectively. So we can
conclude that AHs are sensitive to the carcinogenic ac-
tion of DMBA, but at the same time 4- and 1.8-fold more
resistant than rats and mice, respectively.

The data of micronucleous test are present in Ta-
ble 2. AHs have significantly lower level of spontaneous
cytogenetic disturbances. The doses of DMBA that in-
duced about 90% of tumors in three species of rodents
induced almost the same level of MN PE in their bone
marrow cells (p > 0.05). Hence, AHs are significantly
more resistant to the mutagenic action of DMBA than
rats and mice, because 4- and 1.6-fold higher doses of
carcinogen induced almost the same level of MN in PE
of rats and mice than in AHs. In conclusion we suggest
that the AHs are more resistant to the carcinogenic and
mutagenic action of DMBA than rats and mice.
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Table 2. Comparative clastogenic action of DMBA in mice, rats and the 
Armenian hamsters 

Species Treatment  
(dose, mg/kg) 

MNPE ± S.E. 
(‰) 

Range PE per 1000 
erythrocytes (%) 

- 0.6 ± 0.4 0–1 58.4 
DMBA (40) 20.8 ± 2.2* 14–24 54.4 

AHs 

CP (50) 12.2 ± 2.2*  6–16 52.2 
- 1.8 ± 0.4 1–3 53.6 

DMBA (25) 16.8 ± 2.8* 11–24 47.8 
Mice 

CP (25) 19.8 ± 1.9* 15–24 51.8 
- 2.2 ± 0.4 1–3 46.8 

DMBA (10) 14.8 ± 2.4* 8–19 44.2 
Rats 

CP (25) 25.6 ± 2.6* 19–31 47.0 

* significant difference with corresponding negative (solvent) controls. 

Table 1. Comparative carcinogenic action of DMBA in mice, rats and the 
Armenian hamsters 

Species (doses 
of DMBA, mg/kg) 

Sex Number of rodents 
with tumors (%) 

Mean latency period 
(days ± S.E.) 

M 11/13 (84.6) 57.2 ± 4.7 
F 11/12 (91.6) 52.9 ± 4.4 

Mice (22.7) 

Total 22/25 (88.0) 55.0 ± 2.8 
M 13/14 (92.9) 57.2 ± 3.4 
F 13/13 (100) 67.2 ± 3.3 

Rats (10) 

Total 26/27 (96.3) 62.2 ± 2.2 
M 11/13 (84.6) 72.3 ± 4.6* 
F 11/14 (78.6) 69.0 ± 3.9* 

AHs (40) 

Total 22/27 (81.5) 70.6 ± 2.9* 
M 13/28 (46.4)** 132.1 ± 7.5** 
F 11/27 (40.7)** 123.9 ± 9.5** 

AHs (25) 

Total 24/55 (43.6)** 128.3 ± 5.1** 

*p < 0.02 compared with corresponding data for mice; 
**p < 0.02 compared with corresponding data for all other groups. 
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