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Abstract

Chamilova M., P. Kubatka, K. Kalicka, E. Adamekova, B. Bojkov4, |. Ahlers,
E. Ahlersova: Chemoprevention of N-methyl-N-nitrosourea Induced Mammary Carcino-
genesiswith Raloxifene and Melatonin: Metabolic Changesin Female Rats. ActaVet. Brno 2002,
71: 235-242.

The aim of this work was to determine the selected parameters of carbohydrate and lipid
metabolism in the mammary carcinogenesisinduced with N-methyl-N-nitrosourea (NMU) in two
doses, each by 50 mg/kg of body weight with a 7-day interval between them within the postnatal
days 43 and 54 in female Sprague-Dawley rats. Chemoprevention started with the administration
of melatonin (MEL, 4 pg/ml in water, from 15.00 h to 08.00 h) 12 days and raloxifene (RAL
5 mglkg, 2 x weekly) 10 days before the application of NMU. Twenty-four weeks following the
NMU administration the animalswerekilled, and theincidence, latency, frequency and volume of
tumours were evaluated. The animals were divided into: tumour-bearing (TB) and non-tumour-
bearing (NTB) with theinfluence of RAL, MEL and their combination. While RAL and RAL plus
MEL significantly decreased the incidence and frequency of tumours, the effect of isolated MEL
was substantially lower. In the serum, an increase in the concentration of serum glucosein TB and
also NTB animals was observed. In the liver of both the TB and NTB animals, the content of
cholesterol (CH) and triacylglycerols (TG) decreased and the contents of phospholipids (PL)
increased. RAL decreased the contents of CH and PL in the liver of NTB animals and increased
the concentration of TG in both groups of animals. Administration of RAL to NTB animas
decreased the concentrations of malondialdehyde (MDA) in the serum and thymus, in the bone
marrow also in TB animals. MEL decreased the concentration of MDA in the bone marrow of TB
animals. MEL increased the concentrations of serum glucose and glycogen content in the heart
muscle of NTB animals. RAL plus MEL decreased the concentration of serum TG and PL and
decreased the contents of CH and PL in theliver of TB aswell asNTB animals. In the thymusand
liver, combination of RAL+MEL decreased the MDA content compared with the RAL alonein
NTB animals.

The co-effect of two or more substances will be probably the optimal way in prevention of
cancer. The co-effect of RAL and MEL shows to be a prospective way for influencing the
mammary tumors.

Breast cancer, femalerats, raloxifene, melatonin, chemoprevention

The hormonal therapy of the breast carcinoma is an inseparable part of the variety of
therapeutic procedures. The substitution with estrogens has been considered for along time
as adominant indication of therapy in postmenopausal women, and it has been recognized
that approximately one third of women will have a benefit of this procedure. The use of
estrogens protects these women against osteoporosis and decreases the cardiovascular risk,
but on the other hand, increases the risk of breast and endometrium carcinoma (Col et al.
1997). With regard to the unfavourabl e effects of estrogens on the breast and endometrium
tissue, it was necessary to develop substances which could have a favourable estrogenic
effectson the bonetissueand cardiovascular system without increasing therisk of breast and
endometrium carcinoma. Raloxifene (RAL) represents the second generation of the
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substances called sel ective modulators of estrogen receptors (SERM). RAL isanon-steroid
antiestrogen with the structure of benzothiophene originally devel oped for thetreatment and
prevention of osteoporosisin postmenopausal women. Preliminary resultsinwomen treated
for osteoporosis indicate that RAL reduces the risk of the incidence of breast carcinoma
without an unfavourable effect on the endometrium (Blum and Cannon 1998). Both
clinical and experimental studies have reveal ed the ability of RAL to decreasethetotal and
LDL cholesteral inthe serum. The use of RAL in hormonal therapy in women is dependent
on theresults of the presently running clinical studies (MORE, STAR).

The other efficient substance in the treatment of breast carcinoma is melatonin, the
principal hormonal product of the pineal gland. The function of thisindolamineis closely
connected with the neuroendocrine, biorhythmical and immune functions (Guerrero and
Reiter 1992). Numerous authors have confirmed the oncostatic effects of melatoninin the
treatment of breast carcinoma (Lissoni et a. 1989) and other types of carcinoma (Bl ask
1993).

Theam of our work wasto find the effects of ral oxifene, melatonin and their combination
on the selected metabolic parameters in N-methyl-N-nitrosourea induced mammary
carcinomain female Sprague-Dawley rats and to compare their effects with the metabolic
effects of “classical” antiestrogen tamoxifen alone or in combination with melatonin
(Chamilova etal. 2001).

Materialsand Methods

Female Sprague-Dawley rats (Anlab, Prague, Czech Republic) were used in the experiment. Theanimalswere
delivered at the age of 34-38 days, and during the whole experiment they were kept under standard conditions
(23£2°C, relativeair humidity 60-70 %, light regimen L:D 12:12 with the beginning of thelight part of the day
at 07.00 h). During the experiment the animals (4-5 in a cage) were fed the PM diet (Top-Dovo, Dobra Voda,
Slovak Republic) and drank tap water ad libitum. Chemocarcinogen N-methyl-N-nitrosourea (NMU; Sigma,
Deisenhofen, Germany) was administered to animals between the postnatal days 43 and 54 in two doses
intraperitoneally, each at 50mg/kg of body weight within 7 days. Chemoprevention with raloxifene (RAL) and
melatonin (MEL) started 10 days and 12 days before the administration of NMU, respectively, and lasted until
theend of the experiment. RAL (LY 139481-HCI, Eli Lilly and Co., Indianapolis, USA) was administered twice
aweek subcutaneously in the dorsal region at a dose of 5 mg/kg of body weight of animals as 0.25 ml solution
of the mixture of PEG 400: water = 1:1. The animalsdrank MEL (Biosynth, Staad, Switzerland) in tap water at
a concentration of 4 pg/ml daily from 15.00 h to 08.00 h next day. For the preparation of 1 | solution 4 mg of
MEL was dissolved in 0.3 ml of ethanol and supplemented with tap water to the volume of 1 |. During the
experiment, the animalswere weighed and pal pated once aweek, and their food and water intake was measured.
At the end of the experiment in week 24, the animals were killed by a quick decapitation and subsequently the
incidence and growth of mammary tumours and selected parameters of the lipid and carbohydrate metabolism
were analysed. In the serum of the mixed blood, following parameters were determined: the concentration of
triacylglycerols (TG), cholesterol (CH), phospholipids (PL) malondialdehyde (MDA) (as a measure of lipid
peroxidation) and glucose; in theliver, the contentsof TG, PL, CH, MDA and glycogen; in the bone marrow the
concentrations of TG, PL, MDA in the thymus only the content of MDA; in the heart muscle the glycogen
content. The concentration of phospholipids was determined from the lipid phosphorus by Bartlett’ s method
(1959), total cholesterol according to Zlatkis et al. (1953), glycogen by the method of Roe and Dailey
(1966), malondial dehyde in a reaction with thiobarbituric acid (Satch 1978), triacylglycerols and glucose by
the commercial sets (Lachema).

At the evaluation 9 groups were compared:

NMU — non-tumour-bearing animals (NTB, n = 4)

NMU —tumour-bearing animals (TB, n = 4)

NMU + RAL —non-tumour-bearing animals (NTB+RAL, n = 14)

NMU + RAL —tumour-bearing animals (TB+RAL, n=3)

NMU + MEL — non-tumour-bearing animals (NTB+MEL, n = 6)

NMU + MEL —tumour-bearing animals (TB+MEL, n=8)

. NMU + RAL + MEL —non-tumour-bearing animals (NTB+RAL+MEL, n=11)
NMU + RAL + MEL —tumour-bearing animals (TB+RAL+MEL, n=4)

. Intact animals (INT, n = 10)

Results were statistically evaluated by the one-way analysis of variancefor p < 0.05.

CoNO~WNE
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Results

In the groups with RAL and RAL+MEL, the incidence decreased by 67 % and 65.5 %,
respectively. In the groups with RAL, RAL+MEL and MEL, the frequency per group
decreased by 90 %, 85 %, and by 50 %, respectively. Application of RAL lengthened the
latency by 27 days in both groups. In the groups with RAL and RAL+MEL, the tumour
volumewasreduced, contrary to that in the group with MEL wasincreased. Theweight gain
and relative weight of the uterus decreased in RAL and RAL+MEL groups in comparison
with those without RAL. In the food intake per animal and day there were no significant
differences in comparison with the control group. A decreasein the food intake per animal
and day was significant in the groupswith RAL (RAL and RAL+MEL) in comparison with
those without RAL (group with MEL and control group). A decreasein the water intake per
animal and day was observed inthe groupswith RAL and RAL+MEL as compared with the
control group (Kubatka et al. in press).

Serum

Glucose —an increase in the concentration of serum glucose was observed in both the
TB and NTB animals. In NTB and TB animals, MEL increased its concentration, in NTB
significantly.

Triacylglycerols —in TB animals MEL and also RAL increased the concentration of
TG inthe serum. Combination of RAL+MEL decreased the serum TG whichwereincreased
by RAL. InNTB animals RAL and also RAL+MEL increased the TG concentration.

Phospholipids — MEL and also RAL+MEL decreased the concentration of PL in the
serum of TB animals. RAL aone and also in combination with MEL decreased the PL
concentration, RAL+MEL decreased it also in comparison with MEL alone.

Cholesterol —no changeswere observed.

Malondialdehyde — RAL decreased the concentration of MDA compared to its
combination with MEL in TB animals. In NTB animals, combination of RAL+MEL
increased thelevel of serum MDA that wasdecreased by RAL a soin comparisonwith MEL
alone.

Liver

Glycogen —combination of RAL+MEL increased the content of hepatic glycogen, also
when compared to RAL and MEL alone.

Triacylglycerols —inboththeTB and NTB animalstherewasadecreasein the content
of TG. In TB animals combination of RAL+MEL decreased the content of MEL -increased
TG.

Phospholipids —the PL content was increased in both the TB and NTB animals. IN
TB animals RAL+MEL decreased the PL content also with regard to MEL alone. In NTB
animals RAL decreased the PL content, in combination with MEL decreased it only as
compared to MEL aone.

Cholesterol —inboththe TB and NTB animals, the CH content was decreased. In TB
animals RAL+MEL decreased the content of hepatic CH as compared to MEL. In NTB
animals RAL aone and also in combination with MEL decreased the CH content.

Malondialdehyde —anincreasein the MDA content was observed in both groups of
animals. RAL+MEL decreased it as compared to RAL and MEL alone.

Thymus
Malondialdehyde — RAL+MEL decreased the content of MDA in NTB animalsin
comparison with RAL alone.
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Tablel

Metabolic effect of raloxifene and melatonin in the prevention of breast cancer in female Sprague-Dawley rats

| INT TB TB+R | TB+M |[TB+R+M | NTB | NTB+R | NTB+M |[NTB+R+M
Serum
%rﬁol | 464027 | 647+0322| 6142036 | 731:020 | 7652072 | 615:08% | 6552025 | 752:029 | 707031
[Trﬁmm jy| 055£000 | 0426006 | 1772032 | 07120.11° | 071+013%| 039+012 | 123+005" | 063£008 | 075:+006*
[Pn';mol jy| 228017 | 2128015 | 1782008 | 166+013°| 153+009¢| 214+0080| 157+009"| 186+01L | 1532008
ﬁ:jmol | 154009 | 1362008 | 1272009 | 1252004 | 1052013 | 1274018 | 1182005 | 121$012 | 1092005
?fn% jj| 492£023 | 531:031 | 4511015 | 558022 | 562£026°| 5632036 | 43320207 4992035 | 610+ 024
Liver
ﬁ';n\g” 3008+865 | 3129+ 18138862300 | 32.82+226(34.16+620 | 2554+ 306 | 2285+ 224 | 3362+3.98 |4g 04+ 47K
[Tu?ml] 30872451 | 9561+ 12 16200465 |180.92+12°|8201+311 [11011+629 | 872496 |18544+67 (1043148
F&ml] 26081409 [347.71+612(322874 68 |324.11+42 |238.41+0,67(30031+ 059 | 2549+81 3197190 25751+ 22
ﬁuﬂwl] 1765463 | 1330+492|11022467 | 1253+65 | 926+34% | 1188+449 | 953+38" | 1273480 | 976+45
m%] 14840+ 861 [ 20241+ 4.6 |26476+ 28 | 1693121 |157.22£89 [21843+8.29 [21022£04 | 1640129 | 1362+ 43K
Thymus
m?]’gl] | 315+ 043 | 3874045 | 393079 | 3344055 | 296033 | 269+ 024 | 357+029 | 2514021 | 241+019
Bone marrow
[Tu?nol Jqf 752212020 3556105 15751+ 120 46752 0.3 57521 + 23° (99,184 371 {63371+ 450 | 18082 61380601+ 770
ﬁhml Jqj| 17942063 | 1652114 | 16161158 | 2283+443| 15861286 | 1832+319 | 10962 165 | 2557:616 18841 256
%%ﬁ,,g] 52704552 | 7703+ 9229 1133+ 1120 4536+ 866°| 14591+ 28%| 85,933+ 6.04| 3866+ 7.15041.281 376 | 196,11+ 1864
Heart muscle
ﬁu%” | 530+ 0,84 | 3834033 | s.54¢2.42b| 4634038 | 313+066¢| 300£037 | 4324031 | 6.13+ 061 | 408+02U

Datagiven asmean + S.E.M., significance of differences on the level p < 0.05 depicted as symboal (al) used.

a-TBvVsINT

b —TB+RAL vsTB

¢ —TB+MEL vsTB

d —TB+RAL+MEL vsTB

e —TB+RAL+MEL vs TB+RAL

f —TB+RAL+MEL vs TB+MEL

g —NTBVSINT

h —NTB+RAL vsNTB

i —NTB+MEL vsNTB

j —NTB+RAL+MEL vsNTB

k —NTB+RAL+MEL vsNTB+RAL
L —NTB+RAL+MEL VSNTB+MEL

INT — intact animas, TB — (NMU)-treated tumour-bearing, TB+RAL — (NMU)-treated tumour-bearing with raloxifene,
TB+MEL — (NMU)-treated tumour-bearing with melatonin, TB+RAL+MEL — (NMU)-treated tumour-bearing rats with
raloxifene and melatonin, NTB — (NMU)-treated non-tumour-bearing, NTB+RAL — (NMU)-treated non-tumour-bearing with
raloxifene, NTB+MEL —(NMU)-treated non-tumour-bearing with melatonin, NTB+RAL+MEL —(NMU)-treated non-tumour-
bearing rats with raloxifene and melatonin; GLU —glucose, GLY — glycogen, CH — cholesterol, TG — triacylglycerols, PL —
phospholipids, MDA —malondialdehyde
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Bone marrow

Triacylglycerols —in TB animals a decrease in TG concentration was observed in
bone marrow. RAL+MEL decreased the concentration of RAL-increased TG.

Phospholipids —no changes was observed.

Malondialdehyde —in TB animals the concentration of MDA was increased. MEL
and RAL alone decreased the MDA concentration, however, their combination increased it
inTB animals. InNTB animal's, combination of RAL+MEL alsoincreased the concentration
of MDA, which was decreased by RAL and MEL.

Heart muscle

Glycogen —in TB animals RAL+MEL decreased the content of glycogen, which was
increased by RAL. In NTB animals the glycogen content was increased by MEL, in
combination with RAL it was decreased. RAL+MEL increased the content of myocardial
glycogen. The data are summarized in Table 1.

Discussion

The experimental carcinogenesis of mammary gland induced by chemocarcinogens
DMBA or NMU is mostly dependent on the hormonal state of the host (Welsch 1985).
The mammary tumoursinduced by NMU were confirmed to be more sensitive to estrogens
and growth hormones and less sensitive to prolactin in comparison with those induced by
DMBA (El-Bayoumy 1994). Hormone-dependent tumours appear to be a suitable
experimental model for classification and testing the chemopreventive substanceswith their
potential using in clinical practice. Testing the effect of individua substances with
assumption of thereincluding in human pathology, besidesthe effect on the tumour growth
the knowledge of influencing the metabolism of the host organism isimportant.

Thecancer disease, likethe carcinogenitself, influencesthe metabolic patternsin the host
metabolism. There are precise data analyzing the lipid metabolism in experimental and
human oncology. A direct relationship between breast carcinoma and cholesterol
metabolism has not been confirmed yet. However, thisis not the case in the carcinoma of
the colon and lung and in haematological neoplasia, where decrease in its serum
concentration hasbeen confirmed by several authors (Dessi etal. 1992; Rose etal. 1974,
Spiegel et al. 1982). In our experiment, no changes in the serum lipidsin the carcinogen
(NMU)-influenced animals were observed. In the liver of the both TB and NTB animals, a
decrease in CH and TG and increase in PL were observed. Within the process of
tumorigenesis the content of phosphocholine fraction of PL: phosphatidylcholine and
phosphatidylethanolamine increases in the epithelial cells of the mammary gland
(Aboagye and Bhujwalla 1999). In thisconnection, it isimportant to accent thefinding
of increased content of PL intheliver of TB and NTB animalsin our experiment. Intheliver
of TB and NTB animals, an increased content of MDA was observed, which confirms the
increase in peroxidation of lipids by the influence of the carcinogen as well as the cancer
itself. The carbohydrate metabolism of the organism with tumour is characterized, aboveall,
by theincreased glucogenesis. In TB and NTB animal san increased concentration of serum
glucose was observed.

Raloxifene belongs to the selective modulators of estrogen receptors and displays
estrogen-agonistic effect to bones and lipid metabolism and estrogen-antagonistic effect on
the uterinemucosaand breast tissue (Scott etal. 1999). Previous studies showed that RAL
reduces the risk of breast carcinoma in women treated for osteoporosis without an
unfavourableeffect ontheendometrium (Blum and Cannon 1998). RAL decreased LDL
cholesterol, but did not influence the concentration of HDL cholesterol and triacylglycerols
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in the serum of patients with breast carcinoma (D el mas et al. 1997). Decrease in insulin
growth factor-1 andin seruminsulin/glucoseratio was noted in nondiabetic postmenopausal
women, treated for osteoporosis by raloxifene (Oleksik et a. 2001). Serum non-HDL
cholesterol and the index apolipoprotein-B/apolipoprotein-Al were lowered in healthy
postmenopausal women, receiving daily 60mg of ral oxifene; the same effect was gained by
hormone replacement therapy (Anderson et al. 2001). We confirm that RAL reduced the
content of CH and PL in the liver in NTB animals; in the serum its effect on CH was not
observed. In contrary, RAL increased the TG concentrations in both groups. Due to the
effect of RAL, there was a decrease in the concentration of MDA in the serum and thymus
(in combination of RAL+MEL) in NTB animals and in the bone marrow in both groups of
animals.

In many experiments MEL showed the ability to inhibit the breast tissue of spontaneous
but mainly in chemically induced tumours. A full oncostatic effect has been proved under
thein vitro conditionsin the cells of mammary and prostatic carcinomas, whose growth is
hormone-dependent (review: Cos and Sdnchez-Barcel 6 2000). Cos et a. (1996) have
confirmed a direct inhibitory effect of MEL on the proliferation of human MCF-7 breast
carcinoma cells, RL95-2 of endometrium carcinoma and SK-N-SH of neuroblastoma cell
lines. MEL significantly lengthens duration of the cell cycle of human breast carcinoma
cells. MEL added into the cultivation medium together with [3H] thymidine shiftsthe period
of the MCF-7 cell cyclefrom 20.36 to 23.48 h. There are few data about the effect of MEL
on the host metabolism. A decrease in the serum CH and inhibition of lipogenesisin the
adipocytes of healthy rats were described by Vaughan and Vaughan (1993). In TB
animals, the application of MEL increased the concentration of TG and decreased the
concentration of PL in the serum and decreased the concentration of MDA in the bone
marrow. MEL significantly influences also the carbohydrate metabolism. Several authors
have demonstrated that MEL can suppress the release of insulin, while pinealectomy
decreases the concentration of serum glucose (Quay and Gorray 1980). Bailey et d.
(1974) confirmed theinhibition of glucose-induced secretion of insulinby MEL . Depressive
effect of intracerebrally administered MEL on hyperglycaemiainduced by 2-deoxyglucose
has been proved (Shima et al. 1997). MEL increased the concentration of serum glucose
and content of glycogen in the myocardium of NTB animalsin our experiment; this should
be connected with areduced effect of insulin on the periphery.

With regard to the efficacy of two chemoprotective substances used, the combination was
more expressive than their individual application. Their combination decreased the RAL-
increased concentration of serum TG and decreased the concentration of PL in the serum of
both groups of animals. A decrease in the content of CH and PL in the liver was observed in
TB aswell inNTB animals; intheliver of TB animal s dueto combination adecreasein MEL-
increased content of TG occurred. Different resultswere observedinthe concentration /content
of MDA. Inthe serum, RAL+MEL increased the concentration of MDA ascomparedto RAL
alone; in the bone marrow increased it in both groups of animals. In the thymus and liver, the
combination decreased the MDA content as compared to RAL alonein NTB animals.

More studies have confirmed that tamoxifen, unlike raloxifene, increases the
concentration of serum TG in breast carcinomas (K anel et al. 1997). In our experiment,
the rise of serum TG under the influence of RAL was noted in TB and NTB rats, but a
decrease occurred after combined RAL+MEL treatment. Hozumi et a. (2000) compared
the effect of RAL and TAM in the lipid metabolism under the in vitro conditions. They
concluded that RAL and TAM significantly reduced the intracellular concentration of CH
in HepG2 cells and TAM can increase the serum TG and so can participate in fatty liver
inductionin sensitive patients. Theseauthorsconsider RAL asafer component inthetherapy
of the patientswith unstablelevel of TG or with predisposition to hypertriacylglycerolemia.
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In DMBA-induced mammary carcinogenesis, an increase in the concentration of TG inthe
serum was observed after application of tamoxifen; contrariwise after induction with NMU
a decrease of TG was recorded (Chamilova et al. 2001). In this experiment RAL, at
variance with described results, increased the concentration of TG in the serum. In both
experimentswith TAM, itseffect manifested in adecreasein the concentration of serum CH,
in NMU aso in areduction of CH content in the liver. RAL did not have an effect on the
serum CH, however, reduced its content in the liver.

The effort to find the most suitable drug for cancer prevention has led us to select and
combine substances that are more efficient so that the best results would be achieved.
Co-effect of two or more substanceswill be probably the optimal way inthetherapy but also
in prevention of cancer. The co-effect of RAL and MEL show to be a prospective method in
experimental breast cancer prevention.

Chemoprevenciaraloxifénom a melatoninom u N-metyl-N-nitr 6zour eou
indukovangl mamar nej kar cinogenézy: metabolickézmeny u samic potkanov

Cielom prace bolo stanovit vybrané ukazovatele sacharidového a lipidového
metabolizmu u mamadrnej karcinogenézy indukovanej N-metyl-N-nitr6zoureou (NMU) v
dvoch davkach, kazd4 po 50mg/kg hmotnosti medzi 43.-54. postnatdlnym dilom u samic
potkanov Sprague-Dawley. Chemoprevencia zacala aplikdciou melatoninu (MEL, 4 pg/ml
vo vode, cirkadidnne) 12 dni a raloxifénu (RAL, 5 mg/kg 2x tyZdenne) 10 dni pred
aplikaciou NMU. Po 24 tyzdnoch od podania NMU boli zvieratd usmrtené, bola hodnotena
incidencia, latencia, frekvencia a objem nadorov. Zvieratd sme rozdelili do dvoch velkych
Casti: nddorové (TB) a nenddorové (NTB), s ovplyvnenim RAL, MEL a ich kombinéciou.
Zatial coRAL a RAL plus MEL vyznamne zniZili incidenciu a frekvenciu naddorov, G¢inok
izolovaného MEL bol podstatne menSi. V sére sme pozorovali zvySenie koncentricie
sérovej glukézy u TB aj NTB zvierat. V peceni TB aj NTB zvierat sa zniZil obsah
cholesterolu (CH) a triacylglycerolov (TG) a zvysil obsah fosfolipidov (PL). RAL zniZil
obsah CH a PL v peceni NTB zvierat, zvySil koncentriciu TG u TB aj NTB zvierat.
Podanie RAL u NTB zvierat zniZilo koncentriciu malonyldialdehydu (MDA) v sére a
tymuse, v kostnej dreni aj u TB zvierat. MEL zniZil koncentraciu MDA v kostnej dreni TB
zvierat. MEL zvysil koncentraciu sérovej glukézy a obsah glykogénu v myokarde NTB
zvierat. RAL+MEL znizili koncentraciu sérovych TG a PL a zniZili obsah CH a PL v
peceni TB aj NTB zvierat. V tymuse a peceni kombindacia latok zniZila obsah MDA oproti
samotnému RAL u NTB zvierat.

Spolupdsobenie dvoch, resp. viacerych substancii bude pravdepodobne optimélnou
cestou v prevencii nddorovych ochoreni. Spolo¢né posobenie RAL a MEL sa ukazuje ako
perspektivny sposob ovplyvnenia nidorového ochorenia mlie¢nej Zlazy.
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