Effects of Sex Steroid Hormones on the Mammary
Tumor induced in Hyperprolactinemic Female
Rats
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m7RI7FVIMEMS v P ORIREECRIFT
BREWHAT o4 FOEEIZEET A5

SIRAFELMERRABZRE (ET BOGBER)
BB X

HRORE LBHECRBEETSLENTWDH T2 5 75V (prolactin, PRL) EMAF v FIzoWT, 7,12-2 2 71
v X (a) 7+ 52V (1,12-dimethylbenz (a) anthracene, DMBA) FRIBREBFOREEB L AR RIZTEHES v 1 2
& — (Wistar) Riff5 » b TR L. 2lAB L b £ T (pimozide, PMZ) % #5855 L& PRL mMEKAE - L, T30 EC
DMBA % RFi#& & L7-. DMBA RFiELEHIC, ELE OP #), =A S o4 - O r 4 % — b (17-8 estradiol
dipropionate, E2) 1mg/100g #E %8 1 MK F# (DP+E2 §), A FAFrY - =5V 5~} (testosterone enantate, TE)
6mg/100g A E*E 1 HETHE (DP+T #), 7= 4 2 F = v (progesterone, Prog) Img/100g E+* @ 3 DKL T &
(DP+Prog #), e Fr=¥7 v FrAF=m Y 745 — } (dehydroepiandrosterone acetate, DHA-Ac) 5mg/100g 4 E %8
3@ T (DP+DHA ) L7 58 E ¥y NI ER LI DMBA 2 RFHRE LR D B oouwT, LEEECEERAE
EXRFER IVCETFEESC L 5EBBORRL T ok, BERFC OV, BEES 10mm i TEET EHARD S
h, *OHBECHATAEEL T L. BESEHAMMBE R, DEO 8524287 Hizk LT, DP 23 6184202 B &%
BIZ4EM (p<0.05), DP+DHA #iX 118.1£168 B, DP+E2 ¥ 9994233 A& DP Bl LT, EBCEELTUL
(p<0.05). BEREHEAEERIDHL DP BHOMKAROEYR D -7, DP+DHA Tk DP B LES ML
Tz (p<0.05). BEOEMBBHSBIC B WTit, LEEEFO LD 2% 43, DE 25%, DP 2 91%, DP+Prog B46%,
DP+E2 # 28%, DP-+T # 25%, DP+DHA % 0% T# 1, DP B HSRCEBER AT o FEEBRTIRETLT L~
(p<0.05). BRELEH LI IEIAIL, D# 13%, DP ¥ 82%, DP+Prog #f 46%, DP+E2 B¢ 28%, DP+T #f 25%,
DP+DHA ¥ 0% T, Prog #% R ITRTOUAT oA FEERTIIDP BEEBLTHEBERET L W (p<0.b5). Pk
&b, PRL 12 DMBA FRIBEZEO EREED, SCREOREREMIERAL, E2, T, 310 DHA BSR4
M ERT 5 Z LR R hi.
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FERBELABRE btrL e A KEROEBTHD, U
THOEKD = A b = # v (estrogens, E) OEINIC L v jEx -
BWREL, TOETMES TERF - BETS. 20k nEi
BEUBICEERC RS CHBICED SRS, Lir LEEH
DETREOZ WD 5BERLAS OO, JFEBEDCET
Ik b7 e AF m v (progesterone, Prog) D45z &£ A &
HETHD, WP AEERN = A b r %~ (unopposed E) ©
RELIeD, Z0L 5 IRET TRTEREIRD 2 » TEFR
LB ERMBRT WA, ¥, REOELITABIT I T
babh, EEMCIHERELEDIERE - THbLRTL 5,
FERECABROBEREML X7, E, Prog, A AFa v
(testosterone, T) 7 & RFEME AN E VEBEOLEIC L HEE =
TRBMET A LB R TS, LaL, BTV Fas
VTHBFe Fr=t7 v FrRF a v (dehydroepiandroste-

TR 643 AIERM, FRE6FLATEZE

rone, DHA) & DBAfRE K L& 12ED T e,

KPR, fEHE+ALE v EaRERER - OMEM
WTERTHHMNT, 7w 5 2% (prolactin, PRL) mfEHE
S9 VOHBIKT 1222 2F ARV X (@) 7V 5wy (7,
12-dimethylbenz (a) anthracene, DMBA) % R 535 Z £ iz
IVHBREEYBRCELEEE, DOTEEORL  BER L
U ORBECRIZTEBUAT v A FOBEC OV T HER
L.

HE&EIUHFE
1. RBEY
HHIHBOEE 40~50g DA A & — (Wistar) RS
FEAF =R U= JER) REALERIHE L. §
BFhMEE LTI, BiRd 23+£2C b, ALRBILAHT5 &

Abbreviations : DHA, dehydroepiandrosterone; DHA-Ac, dehydroepiandrosterone acetate ; DMBA, 7,
12-dimethylbenz (a) anthracene ; E, estrogens; E2, 17-8 estradiol dipropionate ; H. E., hematoxylin and eosin;
PMZ, pimozide ; PRL, prolactin; Prog, progesterone ; SD, Sprague-Dawley ; T, testosterone ; TE, testosterone

enanthate
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IOFHTEECOREEE L, B+ Y = 2 NMF
S, VEREA (£ = v A ABRTE, BER) 2V, BHER
L L. BRI 35X30X16cm Dy —CFHAG, 15—-2dH
D5y FEIZ 2L 3TEE L.

I. seBh5%

1. EBHS I UREE

¥ £ F (pimozide, PMZ) i, Advis bDOFE " 2 HR
LizbD& B, Tibh, PMZ (BIRERTE, KR KX
10mg, 7 F o (FIXEHZE, KR) 10g %, 0.1M BEAEE (R
WISE) 50ml & & bk 950ml EsBE L. 7, PMZ &%
WK BEDIER L. 8, PMZ 8RB IUNBAKILS
Azl , ERBILIC2BB I YERKEIR:.

DMBA (FIHISE) 1, =il CEHLERR, 78 i
L, 40mg/ml OEWK L LTHERA L. #5FEIX, 3R,
Sy btk=—FAKEL, ERERONEREECH Icm O
BNk, ERTICRE LAREHERLOL, DMBA #
¥ 0.1mi (DMBA 4mg &%) %, 274 — DA BEHELH
WTRFTICER Lic. TOHIBAIZ R TRAMKL, 308
BICEAR L. AT e FHIZ, ITB=A SO —n - P
e ¥# % — b (17-8 estradiol dipropionate, E2, 5mg/ml ; # A
ARNANEVFR-), FAMPARTFE Y - =2F> T —+ (T
enanthate, TE ; 125mg/ml ; =& v 5K —), Prog 10mg/
ml; A7y AORHH GFRMBNE, HR) &, TERSRHE
EBOFe Fro7 v FexFey . 715 — b B (DHA
acetate, DHA-Ac; 50mg/ml) 2 L. 7o, w12 VvHO
#hix, EEETELRATMLEL 7 lem BLIEBECEA
L, 20 LiXb S FIASMN Y EE LIBh D\ Z L X R L
1.

2. ERBOFR

1) PMZ 5T OfREROBE

2IRWOHET » M12VEEE 6 BT, PMZ B 58 & PMZ
EHRERD 2T, ABOS v FOITHEK ETIERIC,
FhENIWFOUEER L, ARESIUBOERENEEY
ﬁoﬁ:.

2) DMBA FRILRER OBE

20HOMES » FEITLAR, PMZ JE#H 5 DMBA #5458 (D
B, 161), DMBA-PMZ # 5.3 (DP #, 11pt), DMBA-
PMZ-E2 # 58 (DP+E2 #, 11vt), DMBA-PMZ-TE #5#
(DP+T £, 10p5), DMBA-PMZ-Prog # 5.8 (DP+Prog ¥,
117t), DMBA-PMZ-DHA-Ac # 5% (DP+DHA B, 10pL) ©
6 B rrt, PMZ Ut REBRE S LB LIz. 3BT
ISR~ DMBA » RS L, 27, AT r1 FiREH
LTk, E2 43 1mg/100g $E %8 1 @, TE i 6mg/
100g kE# 3@ 1 [, Prog 1T 1mg/100g HE % & 3 @,
DHA-Ac X 5mg/100g FE%E 3 Bt hEThETIcHE L.

3. BB L0 REERE

AROEZRIZ, DMBA %R - MBR L VT . BEH
ZRm LBy, BIETORBELERY / FAXHAVH
EL, MEOFHEL S - CEERE L. EEORFHEL
Tit, BEERIEDOE TR (retrospective) BE 75, kD &
HIREFERHEEYEHR L. Tebh, DMBARER%RE0A L
L, BEEA 10mm iR T—BHCEEOHANERH L0
LbEARCHEA LD EYERERERAMGE L L. ¥,
BEAEHNAMME2CEBRE ¥ TERAEHAMME L,

B

ZOHME BT AERERED | B EBHNEYEEAEHEAHE
Lt ek, BEEREEAOMBE L, EEEANERICH
L, »o 2@ 5mm U EDOEKXARLAEGORER &
L, BEEH 50mm L ERE-EE, BHVIIERER
30mm LA ETHOEEYHES & ECHEERLL.

4. WFEEHKE L) B IVETEHESE (BHR) SR oEH
R L -BES LA LR oFRic gt Uiz, XERET,
10% rhMfEE A=) YIECEER, 257 4 VA 2R
L, ~<brtHFvr)v.=42 v (hematoxylin and eosin, H.
E)RE4fTo7. BEEBEARNE, 1% 1z —n1TA5e
F& 4% mi<) vOREE OIM » 2 DA BEEHRT
PHT4 wHAH) TIRKHMEZE, SHC 2% £ 2 1 v 48
(0.IM # = SABSEEIRK T PHT4 CHH) T 1~ 2BEEEL
DL, ER=2 7 —ARFITHAKL, =RV Ta@#ELLE. &
BE oLt Fb— L TREDEL, BBV 5= — ) - BB
DEREEYE L. B2 HU-600 (BiZ, HIK)
JEM—1210 B (HAEF, ER) EFHEHEEL A\, 600~
20,000 DEEEECHE L.

5. BEREOMARFEWIE

BEEOABE OB, ABHREOSEEE -1,
BB TRDOREEY LREEER L FEEERCS
W, FOEIEERDI. XL, ERCRVWTRELYZED T
5y P DEIEERD LERE L.

6. MatiEaumE

Fig.1. Light microscopic findings of the mammary tissue
of 37-day-old control rat and pimozide-treated rat. (A) The
control rat. Poorly developed alveolar cells are seen (X84,
H.E. stain). (B) The pimozide-treated rat. There are
markedly developed alveolar cells (X84, H. E. stain).
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o ; o Days after DMBA administartion

Fig. 2. Electron micrograph of the mammay gland of Fig.3. Diameters of tumors in DMBA+pimozide (DP)
73-day-old pimozide-treated rat. Threre are many lipid group and DMBA (D) group. The diameter of tumors in
droplets in the cytoplasm. Scale bar indicates 2 um. DP group was larger than that in D group on 30 days

after DMBA administration. @, DP group; O, D group.
*p<0.05 vs. D group. () and (1) indicate standard

deviation.
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Fig.4. The effects of steroid on the growth of tumors in DMBA + pimozide (DP) group and steroid treated groups. After the
onset of tumor growth in DP group, the diameters of tumors in all steroid treated groups were smaller than that in DP group
(refer to Fig.3). A, DP+17 B estradiol; B, DP+testosterone ; C, DP+progesterone ; D, DP +dehydroepiandrosterone-acetate. *
p<0.05.vs. DP group (refer to Fig. 3).
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EEEBR ORI OWTIE, BT 2 B 1T 5 F 13, PMZ e S FOFRM?GBM L CWcDI L, PMZ &5
EOEDBREDBAFCIIETHBEDOH L ZBEEX t RE (two HTIIREEAOERCRE LB LYEOABLEENE L H
sample t test) ¥ ik ¥ = /A F ¥ (two sample t test with L, $BEOSWHITE LTV 28BBRII. BEET
Welch’s correction) & & H -7z, 7eds, BIEEIZTNTFEY TR EERS I OBRERACEROEREEBEAES WY EEX
B ERFEETHER L. B 2 BN 2 IREOZOR hiz (R2).

BRI ZRBRECE 0TV, Fh, BRERC S UTOHE 1. DMBA ZZBERFTOEE
R BBAIL, 74 v+ — (Fisher) DEEM T EEY AL DMBA #H5 L1cTXTOF » FEBDORENTE DA
TH -1, o, ZEREBTHEEORINEBHYBEREETCLE TS &,
DP #Ti2 D #izkh L DMBA HE5E#H0B U B THEER
4 L k&b ot (p<0.05) (K3). ¥, DP+E2 B, DP+T B
[. PMZ #5 T OFROBEBEHT(L X0t DP+DHA BEOESIL, DP it b L70~808 Lz 3
PMZ ofts - EHEMBC KT A3TERBIOT3EKOIA WTEBR /N Do e (p<0.05). 7£%, DP+Prog Btk T

BEBOBEREIKDOTEL TH-7z. TR TIX, PMZ
EREBOIEVABENCEATH O L, PMZ &5
BTRBEALEL, AFIHMAL TV, i, XEHKT
i1, PMZ 5B TCHBERLIVBEORTLRD, BLEK &
IR 2 ZeiE & RN S T R0 (K 1A, B). T3HERT

tumor growth
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Treatment of rats
Fig.5. Period from the day of DMBA administration to the

day of onset of rapid tumor growth in DMBA-induced rat \ ah,ﬁ?}%‘i

mammary tumors. The period in DP group was 23 days % ﬁ’}};;m‘;‘;

shorter than that in DMBA group. On the other hand, the ey R

period in DP+dehydroepiandrosterone group was 51 days bR L e
longer than that in DP group. D, DMBA; DP, DMBA+ Fig. 6. Typical light microscopic findings of DMBA-induced
pimozide ; DP+E2, DP+17 B estradiol; DP+T, DP+test- mammary tumor. (A) Adenocarcinoma of the mammary
osterone; DP+Prog, DP+progesterone; DP+DHA, tumor (X84, H. E. stain). (B) Sarcoma of the mammary
DP+dehydroepiandrosterone acetate. *p<0.05, **p<0.01. tumor. Note ductal pattern in (A) and spindle shaped
() indicates standard deviation. tumor cells in (B) (X84, H. E. stain).

Table 1. The histological types of DMBA-induced mammay tumors under the administration of pimozide and several steroids administration

DMBA Number Number of bearing tumor with the histological types of
administrla).ted of rats  Adenocarcinoma  Adenocarcinoma  Fibroadenoma  Hyperplasia Sarcoma  Fibrosarcoma  Fibroma  Fibroma

group used +sarcoma -+sarcoma +sarcoma
D 16 2 N.DM 1 1 6 4 2 N.D.
DpP 11 8 1 N.D. 1 1 N.D. N.D. N.D.
DP+E2 7 1 1 N.D. N.D. 4 N.D. 1 N.D.
DP+T 8 2 N.D. N.D. N.D. 2 2 2 N.D.
DP +Prog 11 5 N.D. N.D. N.D. 4 2 N.D. N.D.
DP+DHA 10 N.D. N.D. N.D. N.D. 4 2 3 1

a)D, DMBA; DP, D+pimozide; DP+E2, DP+17 B estradiol; DP+T, DP +testosterone; DP-+Prog. DP+progesterone; DP-+DHA,
DP +dehydroepiandrosterone-acetate.
b) N.D., not detected.
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LA DP BT LEBI N EH o 2 (p<0.05) %,
DMBA #5#1108 B CREROEZIED LA, - 2 (R
4A, B, C, D).

DERIVCDP BOEBREWMAMBARZ, Thth
85.2+28.7 B, 61.8420.2 ETAHH, D Eick L DP Btk
THEOEHVED bt (p<0.05) », BEEAEHAEEID
FhFh 0.9+06mm/H I X7 0.6:02mm/E Th H ERO/
THEOERRDONizh ok, FBMEEAT A VREBOE
BEER ARG A, DP+DHA # 118.1+16.8 B, DP+E2 #
999+233 H, DP+Prog # 824275 H, DP+T ¥
7514271 BTH b, DP Hwwk# L < DP+DHA ER IV
DP+E2 HTERFhRhEEOEEXAD bh (p<0.0],
p<0.05). FhMRT r A VEEFERMOLE T, DP+DHA
BB\ C, DP+E2 ##, DP+Prog B X O'DP+T ik L
FRFNEEOERBED bhi (p<0.05 p<0.01, p<0.01)
(®5).

BEAEHEAEEL, DP+E2 # 0.7+0.2mm/H, DP+T #
0.7£0.4mm/H, DP+Prog # 1.0+£0.5mm/H, DP+DHA #
11405mm/8CTH b, DP #D 0.6+0.2/81cH L DP+DHA
PBTEBICKED -7 (p<0.05) 28, AT s FREFEMT
DHETREEDERRD bR -7z,

¥, BEOFEREBICOWTIE, BEE 30mm LA LD
BT, DP+E2 #B XU DP+T #rRWTEEOBEETICH
mfEE»AAR bRz, i, FRROWVThOF I T K
BANDOEBRIED OIS, ok, ARRHELS - PD5
H, DP+E2 B ClITEr 4 &, DP+T $#C10Mteh 2 I3 EE ST
UADERERI & » T Lid, ZHOITEREEN HBAL
io.

. DMBA FHRFIREEORGEE

EHECBVTRD O EROMAKREYER LW RLE. BE
Db EEMERE LTIRELBHEREN L DN, JFERNE
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Fig. 7. Percentage of epithelial tumors. Epithelial tumors
were dominant in DP group. The percentage of epithelial
tumors were reduced by a treatment with steroids,
especially by dehydroepiandrosterone-acetate injection. D,
DMBA ; DP, D+pimozide; DP+E2, DP+17 B estradiol ;
DP+T, DP+testosterone; DP+Prog, DP+progesterone ;
DP+DHA, DP+dehydroepiandrosterone-acetate. *p<
0.05 ; **p<0.01.

BEELLTIRE, BHEAE, REBELTIARDLRAL. &
B, BEEEROCEREE (X 6A), FLERIRE, BRER
Wi EOBEE L. ¥, ABKIE«DRHELRT
KANDRGHERARD IR - BRCESEFI LTV 5888 D 5
#7z (X 6B).

DHRIVDPBIEWTLEEEBOLDHEISIL, Th
£h 25%, 91% THH, DP BTHEOEMBED bR
(p<0.01). Ffz, R Fr A FEEFCBT A EEEERET
NTHBETH-To. EBE BT LEEBE L ST,
DP+Prog # 46%, DP-+E2 I 28%, DP+T B¢ 25%,
DP+DHA # 0% &, WThoREHCE TS DP B0
91% WHLAEBIET LTk (p<0.05 p<0.05, p<0.05,
p<0.0l). ¥4HEATF A FEEBEBICKIT 5 HETIX,
DP+DHA #3 DP+Prog Bz LEFBRETFT LT W&
(p<0.05) (K 7).

DHEBIVUDPHBIBWTRERREDHRT v FDEE
i, ThEh 13% 82% THH, DPHETD R LERCE
RTHo (p<0.0]). EATFrA FEEBEZ BT AHBERL E
»bhhfcs v b DEAL, DP+Prog B 46%, DP+E2
28%, DP+T %% 25%, DP+DHA # 0% T& b, DP Bt L
DP+E2 &, DP+T #3% X0 DP+DHA B CTHEI(E» -1
(p<0.05, p<0.05, p<0.01). ¥#, AT A FEEEBC S
5 H# T2, DP+DHA #2% DP+Prog B bk LS B ER
TH-7c (p<0.05) (K 8).

% £

DMBA ZNBRAABERIEKERDOEHEYEO—2THh,
B BEEERCERIATE DY, TOROBRESR I TSy
MEERCIBYREIRDIZI LR LA TULAY, L
L, TOBEITHmE, Mg, NEE, BIBBELat+5
ZEH%L, Zhil DMBA OREFERALFOBMENLHCR
S EELLRTWAY. Licdi->T, DMBA @O

£
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Fig.8. Percentage of adenocarcinomas in each groups.
Adenocarcinomas were dominant in DP group. The
percentage of adenocarcinomas were reduced by steroid
treatment, especially by dehydroepiandrosterone-acetate
injection. D, DMBA; DP, D+ pimozide ; DP+E2, DP+17
B estradiol; DP+T, DP+testosterone; DP+Prog,

DP+Progesterone ; DP+DHA, DP+dehydroepiandrostero-
ne-acetate.. *p<0.05; **p<0.01.
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ETHHETR, (hOBRCEEL 525 Lis GBI
BT RREIRHILIRMTHHLINTEL, ZOAY
BT BT, IS, DMBA IS w EER 5+
HHEXER L, bbb, 60~NEHBDORAFS—27 - FL
4 (Sprague-Dawley, SD) /it 5 » + DELIEZ T, DMBA =

Vy b (DMBA K Smg B EEM L CFR L7z D) %
THEHETH D, BEREIN~ISOEECT v FIED 3B I
CAREAUEOIBER FEE L, TOEHONRIZEREN 4
Bl, MIERE 20, MHEEIFTH - LBEL TS, &t
B, HBIC L - THOBBCEEOREIZA AT, BEOE
BEBLEFRELEDbARLrocELTWS., Fio,
DMBA #BR#HE5 LB ZBREOEIEE N BR I 1,
* DB DOBBERARD bhicZ £ b, DMBA #%
BEACESEE -l EAEBORE DA b D L HE
LTWa". ZonXs, FHEOLORFEEEZBIFERI D
WZkd, BRWCHBEREYREIRD LW ETRIERR
EhicHEE W58, REBORERKIN 36% LERTHS
TEND, BEYERCREILBERRE LTHERD L
TH5. BHLOFETHREINERCREE L >BHEL
Tk, Ry Mz L7z DMBA 2EIR LRI 52 (R DAER
Teholel &0, EHS v F OBIEHIFIE CIZF DO RS E
P E OMEROMEB TS B2 DMBA MELIE L Eic e
FALEWZLRIALDEEZLNS.

I THEIOERTIE, ¥7 DMBA 2B RL, FLiRE
BBV AERB VI3 L. EHKHET » MIgE RPL
ErFRIR EEYEAI RS2 b, DMBA ¥,
BEECEBERALBEVWLISZER L. B PRL MIEHRE
¥ LU DMBA O# 5RO MBET 2T, Advis H"321H
Wb 7y MICHRYE F—ot: vIREIEREY%E TS PMZ 2B
HERES RS L, REEBYN 5& PRL MiEREA RS
MR, TOBRICABEBEDE 810 Prog D EERTAD LR
BEBELTWAS, PRL 2 E 88X U Prog OFLETCHBRD
BT L S WHEETUER o512V, SEOCKRTIRARIC2]
High s PMZ 285 Lic b Z ATERICH W T T TICELE I
BEX - H7EL, NRHEHINZI 2T iUk, b,
TIHWONEE - BEFTATIL, FROEEC X 3EEDHERH
TR LEMRC BT 2SR OBHBOHEARD bR, o
O ED IS LicIEs e DMBA A 80ALE < FLIE R KM
EHEEHWBVWRBCD D DO EHEE IR, LicdisT, K
72Tk DMBA #5 B %730ME L. 7ok, ASERO DP #
CEWCTHRBLIEDONAS v FDEIEIT 82% & DEICHL
BETHH, TLMBBOBBRECEBLRD AT, BEE
WEASy POFRTHFLEDORITh ol s b, Kk
YA AX—RilfES o MCHBEREIRILDORBVTEE
Exbhic.

FEBIHRLVE VEREROBERE CHH, O LIXIED
BRRBESNBHRBICHEFI RS A B L, ERY
ChHET v FOEBIZ L D FORERMEIZNDZ L7 END
LIEKHBRAT V5. Fcs LEENF b Thahilrey
i, E R, T RE, Prog BERERD D, WwWThik
BRI - THBHESBD LA TWAY L0D, 205
EPREBICOWTO—BOFEIRRECHIZ I TV ig.
E BRIz Wi, —BEREORPEREZ A Vb, BE
TREIFEREO WA~ Z 2 A+ e = (hexestrol) 1 HE

ﬁ,

30~50mg ¥ EEROBETHHENF LR TW5, 19604
DXEEFHS (American Medical Association) D% T,
FARKROBEAATFIITAMMEN CERRBED bR E LT
WA T BECEWUL, ETHEI AV BHEERLEE
EROABOBENELHRBNB LR - TED, TAMRS
B Y« 7w EF R~ b (testosterone propionate) % 1 H &
50~100mg *RREBETHOX—BW s FHEE L h,
20~30% DBERXEDHEHEINT 52, Prog Tk, 1S
CHRHTHHEHENE #H® T HRECHLT—RITELS, »E
DfTlebhColshoked, BEFAREBOEZECA Vv s
BHF AT R Y« 75— b (medroxyprogesterone acetate) %
1 BE 1200mg TEAROHETAH I L L VBV EDENR
HERBEERTWAY, LilL, BBEK X 1 fEE, 5
HALHE, HOER, OREL S HRET S0, FOis
BRBR S 7. £ THRER, E SH5E2 N LCE &##
ERZRIMEANECLS ERIAD IO TETWS., &
D5HEEFAT 2 v (tamoxifen) 1%, BWEA D HHE
THELFERINTED, 30~40% OBEHEHBE I L T
%. %8O DP+E2 #, DP+T #, DP+Prog Bz 81} 5
NEVERER, LROBRBESBIRT A —BEOBEKEE
EBELL?, 5, FOBE 100g Hic HICHRE LRE L.

DMBA FHEFBCHETE, KED EC I - THBEDRE
I E B L vvb TR DY, Welsch™® 12 R B LB O RE
A KED E REBMO PRL 1= & 5 DNA &2 #4142
ELTWB. ¥, ERALRD ZhbOME%RIZ PRL ©
EBEEER MG T D THHILEN, 5 D DMBA
FRIABEBYACEREOWEL S BELNTERTET
5", KD DP+E2 BTHEAEDOALS » F OEAH
DP BHEHBELTERCBA LT Wiz b, ERBEOR
EHH B b oL ELLORL., KED T X5 v 10
DMBA FRIBORERL W €, FEBOHEBE MG T 5
20 OMEERRBEMAD PRL SRGO® & » M3
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vaV) REETAHI LW REEFERYRT IO LELD
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DHA-Ac B#EEBII_heBERC LKELLLDTHS. $ED
w284ciz, DP+DHA $0 DMBA #5 B2 bEFSEHE A
BEWESRML DP Bt LELLERL, fioMEAT =1
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Hhtcs v POEIE D DP Btk LEREEA LTW. Zh
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100mg, 30mg * 5 v F BESNABRACERER S L, DMBA ©
BEBRDI B ERBORERIMET L, ¥/, TOBREE
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fELTWh. ARRIEEVTH, BEXBDLANLT » 1D
Z&rEv 2 Y DMBA &5 A0 bEBRERARKBECES
PRINEL, FOREZAEMEVBEERTHIEANRDLh
fo. Dz EMb, E2, TE 810 DHA-Ac O &iZ, WTh
3 DMBA OXBIERCHIEIMCIEATA2dDLEL LN,
—#, E, T 8X0 Prog DAERSCHT 2HEEDHE R
BEDEZARNEVESE, TOFTHRHT E ZEEE
PRL Z&GBE N LTHbIhBEELLRTED, ZThb
HRAEVOHBEDREOBFICEETAHRIZE S ™ dh
TWw52%, DHA Dt 2 MEBFc oW COHE
AWK 5T B, Schulz 5712 DHA #51 X b gt
OMFEFE X h, SRR B TEE L s8]
&LTH8 Y, i Pashko H® 12 DHA 2tk + O LKA
O DNA AREAHIT A L BREL T 5. ZABIBLT
12, Boccuzzi 5% 12, DHA 2FRILRESR 2 HH Loz
EZBEOBNLELIZED R oL LTWA. HIT
FEITAREREBRIC KT 5 DHA OZBEORELEIZO>WLT HHIE
TRTETWA™. DHA-Ac 5B BV TEDHARLSED
REH 5, DHA-Ac AFUB O MO RELMEI L, Lk
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BRDSHOERE - B, B IEEI .

2. & PRL MiERAET DMBA O RFFiEEC L BRI I
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DP+DHA # 0% Td€ b, DP Bzt L DP+E2 3, DP+T
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Abstract

The present study was performed to investigate the effects of prolactin and sex steroid hormones on the mammary tumor
induced by 7, 12-dimethylbenz(a)anthracene (DMBA) in Wistar female rats. Into rats which had been sustained
hyperprolactinemia induced by pimozide (PMZ) from 21st day of age, 4 mg of DMBA was injected locally into the
mammary glands at the 73rd day. The rats were divided into 5 groups and received the following steroid hormone injection
subcutaneously; steroid free (DP group), estradiol dipropionate 1 mg/100 g body weight (BW) once a week (DP+E2 group),
testosterone enantate 6 mg/100 BW once a week (DP+T group), progesterone 1 mg/100 BW 3 times a week (DP+Prog
group), or dehydroepiandrosterone acetate 5 mg/100 BW 3 times a week (DP+DHA group). The growth pattern and
histological classification of the tumors in these 5 groups and pimozide-untreated rats (D group) were examined. All of the
tumors in these experiments grew to a size of 10 mm in diameter and remained the same size for some period, and then
increased in size rapidly again (onset of rapid tumor growth). The period from the day of DMBA administration to the day
of onset of the rapid tumor growth in DP group (61.8+20.2 days) was shorter than in D group (85.2+28.7 days) (p<0.05), and
the period in DP+DHA and DP+E2 group was longer than in DP group (p<0.05). The daily mean rate of increase in the
diameter in D group showed no difference when compared with DP group, but in DP+DHA group, the rate was greater than
in DP group (p<0.05). The ratios of epithelial tumor were 25% in D group, 91% in DP group, 46% in DP+Prog group, 28%
in DP+E2 group, 25% in DP+T group and 0% in DP+DHA group. The ratios of epithelial tumor in all of the steroid groups
were lower than DP group (p<0.05). The ratios of adenocarcinoma were 13% in D group, 82% in DP group, 46% in
DP+Prog group, 28% in DP+E2 group, 25% in DP+T group and 0% in DP+DHA group. The ratios of adenocarcinoma in all
of the steroid groups except in Prog group were lower than in DP group (p<0.05). These results suggest that PRL increases
the incidence of epithelial tumor and adenocarcinoma in DMBA-induced mammary tumors, and E2, TE and DHA-Ac
decrease the incidence of adenocarcinoma.



