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Effects of 7,12-dimethylbenz|A]-anthracene(DMBA) on the Spleen in
Syrian Golden Hamsters after Subcutaneous Injections
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Abstract: Weekly subcutaneous injection of 7,12-dimethylbenz{a]anthracene(DMBA) at a dose level of 0.25
mg/kg body weight induced proliferative lesions in the spleen of syrian golden hamsters. In addition, sub-
cutaneous tumors at injection sites were observed. The splenic lesions included stromal hyperplasia and hae-

mangioma-like lesion.
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Introduction

7,12-dimethylbenz[a]anthraccene (DMBA) is a well-known
carcinogen for skin and mammary gland,>® a mutagenl and a

>1° in rodents.

well characterized immunosuppressan
To the best of our knowledge, histopathologic changes of the

spleen after DMBA treatmemt have not previously been reported.
Materials and Methods

Thirty male and 30 female 8-week-old syrian golden
hamsters (FiD Alexander Hybrids; Bio-Research Consultants
Inc., Cambridge, USA) were distributed into two experimental
groups and kept individually in Macrolon cages type IlI (E
Beckerand Co., GmbH, Castrop-Rauxel, Germmny) under
standard laboratory conditions(room temperature: 22+ 1°C;
relative humidity: 55+ 5%; air changes: 8 times/h; 12 W12 h
light/dark cycle). They were given free access to a pelleted
diet (RMH-TMB, Hope Farms, Woorden, The Netherlands)
and water. DMBA was dissolved in olive oil and inje cted
subcutanously once a week to 15 female and 15 male in the
treat ment group at a dose of 0.25 mg/kg body weight for the
duration of their lives. Fifteen males and 15 females in the
control group received a were obsered until spontaneous death
or killed when moribund. After complete autopsy all organ
were fixed in 10% buffered formalin.

Histological sections from all organs were stained with
haematoxylin and eosin. Immunohistochemical examination of
the spleen was performed with antibodies (DAKO, Hamburg,
Germany) to factor-VIIl-related antigen and ulex europacus-
lectin,type 1 (UEA-1) to determine the endothelial cells.

Table 1. Mean survival (weeks)®

Treatment
Sex Control DMBA
males 7616 31t6
females 59+24 27+4
°mean+S.D.

Table 2. Tumour incidence in syrian golden hamsters treated
with subcutaneous injections of 7,12-dimethylbenz[a]an-
thracene (DMBA) for life

Treatment Control DMBA

sex m f m f

no. of animals 15 15 15 15

lymphoretlcular tissue: 4 4 2 4
malignant lymphoma

thyroid: 1
c-cell adenoma

pharynx: 1
squamous cell papilloma

thoracic cavity:
malignant hibernoma

lung;:
bronchiolo-alveolar - - - 1
adenocarcinoma

adrenal:
cortical adenoma

uterus:
adenoma

adenocarcinoma - 1 - -

skin:
fibrosarcoma

lipoma - 1 - _
squamous cell carcinoma 1 - - _
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Results

The average survival rate of the treated animals was very
short compared with that of the control ainmals(Table 1).
Within the control group the femals showed a shorter survival
than the males.

The tumor incidences are given in Table 2.

Fibrosarcoma was induced at the injection site in all
DMBA-treatd hamsters. All other tumours in different organs
occurred sporadically or in both experimental group.

In addition, all animals in the treatment group, both males

Table 3. Splenic lesion in syrian golden hamsters treatd with sub-
cutaneeous injections of 7,12-demethylbenz[a]anthracene
(DMBA) for life

treatment control DMBA

sex m f m f
no. of animals 15 15 15 15
stromal hyperplasia - - 15 15
haemangioma-like lesion - - 4 3
capsular fibrosis - - - 1 $ ” . Sy - o,
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Fig. 3. Haemangioma-like lesion with poorly demarcated borders
and enlarged blood-filled sinusoids. H&E, x16.

and females, developed splenic stromal hyperplasia(Table 3).
This lesion arose focally or multifocally in the red pulp,
around the white pulp (Fig. 1) and/or subcapsular and
consisted of cells with a moderate amount of poorly
circumscribed eosinophilic cytoplasm and  round to oval
nuclei (Fig. 2). It frequently contained multifocal atrophic
lymphoid structures and showed a sinusoidal congestion.
QOccasionally the hyperplatic area exhibited a round nodular
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appearence with poorly demarcated borders and the sinusoids
were enlarged and filled with blood (Fig. 3), resembling a splenic
haemangioma. The immunohistochemistry, using antibodies to
factor-VIlI-related antigen and UEA-1, obtained negative results.
No stromal hyperplasia was found in the control animals.

Discussion

Splenic stromal hyperplasia is a proliferation of cells that
cells that appear to be associated with the splenic trabecular
and marginal zone.® This lesion seems to be the seem type of
lesion which has elsewhere been termed reticulo-endothlial
hyperplasia of the splenic stroma with respect to its
morphologial feature.” Spontaneous occurrence of this lesion
was reported to be found in less than 1% of old syrian
golden hamsters’ and is an uncommon finding in fischer rats.®
The pathogenesis and biological behaviour of this lesion are
not known; it is uncertain whether it represents a
prencoplastic change.® In the present study this uncommon
lesion was induced through subcutaneous injections of
DMBA. The
showed that the proliferating cells were reticulo-endothelial
cells. We

histochemical examination. However, a negitive result does

conventional light-microscopic ~ examination

obtained negative results in the immumo-
not mean that the cells being analyzed are not endothlial cells
since the expression of detectable factor-VIII-related antigen in
benign vascular neoplasms and in non-neoplastic vascular
proliferations is variable.® Furthermore, most investigators
agree that endothlial in lymphatic tissue lack immuno-
reactivity.

The haemangioma-like lesion is not considered to be a true
haemangioma but to be a severe focal stromal hyperplasia
because of its histomorphological appearance. These haeman-
gioma-like lesions often occurred multifocally associat-ed with
stromal hyperplasia, and the blood-filled spaces were mostly
small, while the true haemangiomas generally develop singly
in the otherwise rugular area and include large lagoon-like
blood-filled spaces.

Further work should be carried out to clarify whether these

lesions are reversible or progress to true haemangiomas and

whether the known inmumosuppressing effect and lympho-
toxicity of DMBA>!" are related to the splenic stromal
hyperplasia.
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