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Abstract

The influence of dietary supplementation with dehydroepiandrosterone-sulphate (DHEA-S) at 0.6% was investigated
in male Syrian golden hamsters initiated by treatments with azoxymethane(AOM), and dihydroxy-di-n-propyl
nitrosamine (DHPN), timed after transfer from a choline-deficient to a normal diet. These carcinogens respectively
target the colon, and the respiratory tract, the liver and pancreas. A total of 75 animals were divided into 6 groups,
1-3 (20 animals each) receiving the initiation protocol of during the first 8 weeks, and 4-6 (5 animals each) given the
vehicles alone. The hamsters in groups 2,3 and 5,6 then received a high fat diet (20% corn oil) while DHEA-S was
given in addition for 20 weeks to groups 3 and 6. Groups 1 and 4 served as controls on the basal diet. Assessment of
development of preneoplastic and neoplastic lesions, after sacrifice at week 28, revealed increase in hepatocellular
liver nodules and the index of BrdU incorporation in the hepatocellular cells of the liver in the initiated animals
given the high fat diet. This was significantly reduced by the DHEA-S supplementation. Non-significant tendencies
for high fat enhancement and hormone protection were also observed for lung and colon tumors.
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Introduction and the pancreas, as well as the lung and colorectum. A
modification of the rapid induction model of Konis\hi and

There is now a great deal of interest in chemopreventi@o-workers (Mizumoto et al., 1989; 1990) was selected as

of cancer development. One agent which has receivélde inducing regimen.

attention in this respect is dehydroepiandrosterone, the Snce fat consumption is reported to be associated with

adrenal steroid. Dietary administration has been found #enocarcinoma development in many organs (World Cancer

exert inhibitory potential in a large number of animal model®esearch Fund, 1997 ) , a 20% corn oil diet was administered

(Gordon et al., 1987; Schwartz et al., 199) and there are aksoappropriate groups. This was followed by DHEA-Sulphate

data pointing to protective effects in humans (Gordon et 0.6% in the diet as a test agent..

al., 1987). However, it may also cause adverse effects,

including liver neoplasms when given long-term to the raijaterials and Methods

(Rao et al., 1992). In assessing influence of potential

chemopreventors itis clearly important that account be takellale Syrian hamsters were purchased at six weeks of age

of organ or tissue-dependence. For this purpose, modaisd maintained under constant conditions. After one week

using combinations of carcinogens targeting different orgarier acclimation, the experimental protocol was performed

can be employed. (see Figure 1). The carcinogens were commercially
In the present study, Syrillamsters were initiated with purchased and the DHEA-S was kindly supplied by Kanebo,

DHPN and AOM to induce lesions in the hepatobiliary axi©saka. A number of animals died during the experiment,
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Table: Organs for Which Madification of Tumorigenesis
CD Regimen HF /HF + DHEA-S s by DHEA has been Reported

{ ’ * | ’ *l l Skin: Rat, Pashko et al.,1984; 1985;

LE s Lung: Mouse, Schwartz and Tannen, 1981
W | Liver: Rat, Garcea et al, 1988, Moore et al.,
H 4 A 4 1988a,b
HF / HF + DHEA-S S
C Il T W] | Gastric Man, Gordon et al., 1993
Colon: Rat, Hamilton et al., 1991; Rao et al., 1991;
LF S Mouse, Nyce et al., 1984
CW T W1 |
0 4 8 Weeks 16 20 4 30 Breast: Man, Barrett-Connor et al, 1990, Gordon
et al., 1990, Helzlsouer et al., 1992;
DHPN, dihydroxy-di-n-propy! nitrosamine (500mg/kg i.p. injection) Rat, (radiation) Inano et al., 1995, (in liver)
él AOM, azoxymethane (20mg/kg i.p. injection) Li et al., 1994; Ratko et al., 1991;
Choline deficient diet and ethionine in the drinking water (500 ppm) Mouse, Schwartz, 1979
. Methionine in the drinking water (500ppm) S: sacrifice Ovary; Man, Heinonen et al., 1987
DHEA-S, dehydroepiandrosterone sulfate (0.6% in the diet) Uterine Cervix: Mouse, Rao, 1989

LF, 5% corn oil HF, 20% corn oil

Urinary Bladder: Man, Gordon et al., 1981;
Rat, Shibata et al., 1993;

the survivors being sacrificed at the end of week 30. Onfgrostate: Rat, Rao et al., 1999

hour prior to scarfice the hamsters received an i.p. injectioff SUS- Rat, Rao et al., 1992

of bromodeoxyundme. Blood samples were tak_en from thﬁ:‘hyroid: Rat. Moore et al., 1986

abdominal aorta to allow assessment of insulin levels by

radioimmunoassay. The major organs were removed and,

after weighing in the liver case, fixed in formalin for routineResults

processing and embedding in paraffin. For the intestines,

they were opened for preparation of Swiss rolls. The results for body and liver weights, as well as insulin,
The numbers of lesions were counted under a lighre given in Table 1 and for incidence data in Table 2.There

microscope: these were nodules of as cells compressing there no significant differences regarding weights. The

surrounding parenchya in the liver, atypical hyperplasias ariisulin level appeared to be increased by high fat in the

nodules of the pancreas and lung and polyps in the col@®ntrols without carcinogen exposure but not in animals

and rectum. Immunohistochemically demonstrated Brdpearing lesions.

staining allowed counts of incorporating hepatocytes in non- Development of liver nodules was significantly increased

Figure 1. Experimental protocol

nodular liver areas. by the high fat diet, this being inhibited by DHEA-S. Similar
non-significant tendencies were observed for the lung and
Table 1. Body, Organ and Serum Insulin Data colon, but not the pancreas. Percentages of hepatocytes
incorporating BrdU were 2.1+1.3, 6.3+1.7 and 3.1+1.3 for
Group ~ Number  Body Relative liver  Insulin the C+Basal diet, HF and HF + DHEA-S groups, the increase
ofanimals  weight (g)  weight (%) with HF and the reduction by the hormone both being

significant (p<0.05).

Control 3 165.0+13.4 4.1+0.3 2.96+0.39

High Fat 3 197.2+12.8 4.1+0.2 54.9+32.8 . .

DHEA-S 4 22324286  3.8+0.4  355+17.9 DISCUSSION

Carc 13 164.0+25.8 4.3+05 4.43+4.63 The present study provided evidence that DHEA-S can
C+HF 13 183.3+14.2 3.8+0.6 295+2.54 inhibit the development of liver nodules after DHPN and

C+DHEA-S 17 171.5+18.7 4.0+0.3 14.8+14.3 AOM initiation, associated with a decrease in the cell

turnover. Links to proliferation and its suppression have been

reported earlier (Pashko et al., 1981; Garcea et al., 1988;
Table 2. Incidence and Multiplicity Data

Group Number Liver Nodules Lung Nodules Pancreatic Lesions Colon Polyps
of animals  %Inc No/Hamster %Inc No/Hamster %Inc No/Hamster %Inc No/Hamster
Carc 13 7.7 0.08* 54  0.62* 15 0.15 69 0.9
C+HF 13 39 0.61 77 115 38 0.38 85 1.6
C + DHEA-S 17 29 0.29* 71 0.94 35 0.59 69 1.1

Significantly different from the C+HF value at p<0.05
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Shulz and Nyce, 1994). and dehydroepiandrosterone sulfate to the risk of developing
DHEA and now its sulphate, DHEA-S, have been shown postmenopausal breast can€ancer Res50, 3859-62.

to exert modifying effects on tumorigenesis in very many>0rdon GB, Helzlsouer KJ, Alberg AJ, Comstock GW (1993).

organs (see the Table). Other hypolipidemic agents have also S€'Um levels —of —dehydroepiandrosterone and

been shown to have protective actions (Maruyama et al dehydroepiandrosterone sulfate and the risk of developing gas-
P y ' tric cancerCancer Epidemiol Biomarkers Pre¥, 33-5.

1994; Mizumoto et al., 1988)' . ) Gordon GB, Helzlsouer KJ, Comstock GW (1991). Serum levels
Clearly the admal steroid DHEA itself is not an agent  of dehydroepiandrosterone and its sulfate and the risk of de-
that promises universal benefit for all ailments (Pugh et al, veloping bladder canceBancer Res51, 1366-9.

1999). However, the interplay between this hormone anGordon GB, Shantz LM, Talalay P (1987) Modulation of growth,
others in the body, including insulin, has yet to be elucidated differentiation, and carcinogenesis by dehydroepiandrosterone.
in detail, although a great deal is known, for example, about Adv Enzyme Reg@6, 355-82.

effects in the liver (Belli, et al., 1992). In the present studytamilton SR, Gordon GB, Floyd J, Golightly S (1991). Evaluation
the data for serum insulin were very difficult to interpret, ©f dehydroepiandrosterone for chemoprevention against

. . tumorigenesis in premalignant colonic epithelium of male F344
since there was no consistency. The fact that the expected rats.Cancer Res51, 476-80.

rise _in insulin COU'F’ be Confirmed in a parallel eXperimenheinonen PK, Koivula T, Pystynen P (1987). Decreased serum
looking at starvation-refeeding (data not shown) might jeyel of dehydroepiandrosterone sulfate in postmenopausal
suggest that the high fat diet did induce an increase, but that women with ovarian cancaynecol Obstet Inve23, 271-4.

this was masked by other influences in animals bearingelzisouer KJ, Gordon GB, Alberg AJ, Bush TL, Comstock GW
neoplastic lesions. (1992). Relationship of prediagnostic serum levels of
The present findings offer some support for beneficial dehydroepiandrosterone and dehydroepiandrosterone sulfate
actions of DHEA, generally in line with the literature. The g’th;'si‘ Zfde"e'(’p'”g promenopausal breast ca@egcer
uestion now is whether more interest should be placed jn_"9°< =%
9 . .. . . _p Inano H, Ishii-Ohba H, Suzuki K (1995). Chemoprevention by
this and similar compounds acting in concert with other

h Suitabl K f fdietarydehydroepiandrosterone against promotion/progression
chemopreventors. Suitable markers for assessment o phase of radiation-induced mammary tumorigenesis inJats.

different possibilities are now required. Steroid Biochem Mol Bipb4, 47-53
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