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Background : It has been suggested that mast cells are involved in the tumor growth and
progression by production of a variety of enzymes and growth factors. They were studied in
the 10-dimethyl-1,2 benzanthracene (DMBA)-induced rat mammary tumors, and evaluated
in relation with the production of tryptase, chymase, and matrix metalloproteinase (MMP)-2
and MMP-9. Methods : Preneoplastic and neoplastic breast tissues of Sprague-Dawley
female rats were obtained every week after DMBA treatment for 12 weeks. Toluidine blue
stain was used for the identification of mast cells. Mast cell tryptase was studied by immuno-
histochemistry, and chymase by esterase stain. MMP-2 and MMP-9 were measured by
N u o Western blotting. Results : The numbers of mast cells in breast cancers were higher than in
7§11I H*‘-’r : ZOOIQ Zé 10%] preneoplastic tissues, and there was a positive correlation between the numbers of tryptase-
S+ 2001 positive cells and the tumor size. MMP-9 quantity was correlated with the numbers of tolui-
. dine blue and chymase positive cells, but not with tryptase-positive cells and tumor size. Both
’SH°'IN Al . L o ; )
9 136-705 A2A] AET QHIE 57} active and inactive fqrms of MMP-Z and MME-Q were identified in zymogram. F:onclusmns :
126-1 The mast cells are increased in the DMBA-induced breast cancers, and their tryptase and
A=t e el g chymase may play a role in tumor progression with or without participation of MMP-2 and
A3} 02-920-6373 MMP-9.
Fax: 02-923-1340
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HYH 2= 2924 SolAE g8 A4, Ee v 59 (MMP)-9% AAsHE 202 defA Akl 53] Efee
ool F2 EAlskE AZEA dEAY AT dRskE etz de Ao EE @Astety 19 Fs
do7le T AFel ¥ 04?1‘“4“ AMdo] & %EW ok’ T MMP-2 (gelatinase 1V)©] 4& FHatha ahe ™ 214
oA WA XY FHE 2 ARH 7EHS Ol% AR HAFAE AL ATk F1mkAl A 24 FAFAPR o}
S fEFOEH xR m P A MMP-9& B43HA71E 580l sl A0R Bl
Slout 33 o) M7} TY0) T3 A4l BelFAE  OIND g AgelAn WA B ople 940w
Aol A 715 ek FEE T2 FUlME vt 27 MMP9 § A
HEMIEE S48, EYEM, Jlok(chymase), ST, BRA 5 Z47A Tl A4t Qae) Bo] ik A
OlE}F7], tumor necrosis factor @ (TNFea), transforming Ho| B Qe
growth factor B (TGFR), basic fibroblast growth factor AEHoR %S TR E2EE 10-dimethyl-1.2
(bFGF) 5 9dt o8 £/ 945 wpldasEs dasia benzanthracene (DMBA)3 N-nitroso-N-methylurea

QTEE e o] N 3 A Ae A (vascular endothe-

lial growth factor; VEGF)9H® matrix metalloproteinase
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Fig. 1. The 10-dimethyl-1,2 benzanthracene (DMBA)-induced rat breast cancer shows infiltrating ductal carcinoma with central come-
donecrosis (A). The mast cells in normal rat breast are found in connective tissue near the peripheral nerve and blood vessels (toluidine
blue stain, B). The DMBA-treated rat breast at the 7th week shows the toluidine blue-positive mast cells in the fibrotic stroma (C). The lin-
ear infiltrations of the mast cells along the periphery of tumor cell nests are seen in the DMBA-induced rat breast cancer. (toluidine blue
stain, D and esterase stain, E). Some of the tryptase positive cells are seen in the stroma of the DMBA-induced rat breast cancer
(Immunostain, F).
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Toluidine blue IAH
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Ag thy FrAgs AR § 2o FA8L 01% 719
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7|0bM[0f| CHSE esterase &AH

Naphthol AS-D chloroacetate esterase and a@-naphtyl
acetate esterase Sigma kit (MO, US.A.)E o|-&3}o] 7]m}A|
AAS AAEATE Coplin jard] sodium nitrite (0.1 mol/L)
93} fast red violet LB baseE 717} 1 mLE ¥ 30% F
Atk o}719] B 97 FF 40 mL, trizmal 94 5 mL9}
naphthol AS-D chloroacetate £9(8 mg/mL) 1 mLE &
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MMP-22t MMP-9 &8

MMP-22F MMP-9 Western blotting
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electroblotting 8}tk gHAIke] W Sol2Ql AgS =] fs)
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US.A)E 727 1:1,0000.2 gAsle] Aol 3k A7 F<t
thol] WFS-A]7]3, 4°A13F B horseradish peroxidase’} Z23HE
o]z} A (DAKO A/S, Denmark)Z 1:1,0000.2 345}

g A7 S WESAIZL TR 15 ok FAISkAL 584 43]
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Fig. 2. The toluidine blue (A) and esterase (B) stains, and
immunostain for tryptase (C) show the increased numbers of
positive cells in the 10-dimethyl-1,2 benzanthracene (DMBA)-
induced rat breast cancers than in the normal control and pre-
neoplastic lesions. The numbers of toluidine blue- and esterase-
positive cells are increased with the tumor size.

c: control breasts; o: preneoplastic lesions.



310

k<N
=

version 6.12 (SAS Institute, NC, US.A.) A ZZ71¥
o] &34t

g

Toluidine blue 2 M= 2| H3|
Toluidine blueFA oA v]ekA| 2] I
%Aﬂgloj\"/ Z%)J— EHZ:,Loﬂk]‘— Zi )\]7Oi_7+
59tk Fig. 1B). DMBAE Fojala Z9fo] A17]7]
A e Aol Hls) vWAIEI} S71EAT A
so] Afste Hole oM FEHAT I 659 7504

:51

N

Table 1. The numbers of toluidine blue, chymase, tryptase
positive cells in DMBA administered rats (Mean+SD)

Week No. of rat Toludine blue (+) Chymase (+) Tryptase (+)
Control 2 355+ 636 21504071 1650+ 2.12
1 6 400041517 25.83+£9.95  24.38+ 2.14
2 6 401742189 240041304 12.80% 554
3 6 38.14+1412 3817+17.79 2117+ 4.62
5 6 56.33+2053 29.67+ 950  24.00+0.00
6 3 34.33+513  26.00+ 8.89 ND
7 5 35.80+11.76  47.60+14.08 29.80+13.01
8  6(12) 81.75+4389 12650+56.74 45.27+30.58
9  6(11) 7955+5424 127.00+8552 43.27+31.74
10 9(16) 87.63+60.10 136.81+67.61 39.23+15.73
11 5(11) 749143149 13954+84.84 2855+1500
12 3(5) 8020£7210 94.20£8101 42.00+37.55
P{;?Qset% 29 413411596  32.17+1493 2238+ 8.63
N;%p'a' 29(55) 8151+5029 129.27+71.84 3540+20.21

(' ): No. of tumors; ND: Not done.
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= #dol HA & A9t A Hole AlEv)
tHFig. 1C). FY¥ME TF A= @‘%"]
27t &3S tk(Fig. 1D). DMBAE &
o A= 3550+6.3671¢] toluidine blue @43 4327}
DMBAE Folgh ths Tl A717] A 3
ME = 4134%15 967H,\1\-—1’]' k| & 81.51£50 297H§
A3 S7ketdnh wek 29kl 717 AAGE toluidine
blue WA AEY F+ Z7FFETHP0.001, Table 1, Fig.
2A).
7|0 2 HIE 22| Bz}
F]upA ol thelk esterase G419 Ob‘é
Yzt $47E 23e 3=
toluidine blue YAHE FHT}
(Fig. 1E). Toluidine blue %3440l A] Zoko] WAl T
71 Aelle Al7ldl e wWste Aok A izl A e
DMBA Fo] $ o] WAa7] o9 2ol xe] 7|upA| <k
A AR FE Z47F 2150407170 3217114937019 H]&,
FTEIAE 1202717184702 €]9] Al F7betoinh. Teuv
T A7) wE Tt FEEA FATHp0.001, Table 1,
Fig. 2B).
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Fig. 3. Scatter and simple regression graphs show the positive correlations of matrix metalloproteniase (MMP)-9 density with toluidine
blue-positive cells (A) (r=0.42, p=0.0172) or chymase-positive cells (B) (r=0.40, p=0.0263).
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A olA TFENAY] S ZH X 22381863710 E WhH =
kAo A 354020, 217H§ S7tstAth. EHERA oA

T $E DMBA o] F23RE H3} S8l £%o] A
Aol TE A7t ~7W°ﬂ utel A AlE T AS
7183 tHp<0.001, Table 1, Fig. 2C).
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