100 ciabede] el e - A 30 4 2E 1996

Table 4. PCNA index and microvessel density of tumors”

Group  Response PCNA  Microvessel density
PRI(n=2} 470+28 4231419
Test NR{n=5) 50.3+39 50.2+14.3"
Control  PD{n=20)  52.1+34 642 +134°
Total 51.4+36 60.2+14.7
PR(n=20)  426+11.3 466196
MNR(n=9) 498+707 47.1+12.3
T™MX . .
PD{n=T) 535+34° 63.1+14.6
Total 465102 500+12.9
PR(n=10) 47.9+54 294+8.5
PPS NR(n=9) 47437 8.2+ 8.6 :‘
PDin=49) 45860 435+16.2
47.1+5.0 36.7+12.4°

Taotal

PR: partial response, NR: no response, PD: progressive
disease, TMX: tamoxifen, PPS: pentosan polysulfate

#: Values are mean + standard deviation

*: Significant difference when compared with the test
control  group({p<0.05)

T : Significant difference when compared with the test
control and TMX groups(p<0.05)

<+ © Significant difference when compared with the PR
of the TMX group(p<0.05)

# © Significant difference when compared with the other
responsc(s) of the same groupip=0.05)
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Table 5. Estrogen receptor positivity of rat mammary
carcinomas in the test control group

% of ER-positive cells

Mumber of tumors{%)

< 10 5( 200
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20 —- 30 20 B)
= 30 170 68)
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25(100)
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The Effect of Tamoxifen and Pentosan Polysulfate on the Microvessel
Density and Cell Proliferation of Dimethylbenzanthracene-Induced
Rat Mammary Carcinoma

Chan Heun Park, M.D.*, Zhe Piao, M.D. and Kwang Gil Lee, M.D,

Department of Pathology, Yonsei University College of Medicine and
Department of Surgery, Hallym University Medical College*

Antiestrogen tamoxifen (TMX) is thought to elicit its therapeutic effect by competing with
endogenous estrogens for the estrogen receptor. Several more recent studies asserted that the
antitumor effect of TMX is not due solely to the inhibition of estrogen receptor-mediated action,
but due partly to its capacity to inhibit angiogenesis and impair neovascularization. Despite
extensive research and clinical experience with this drug, its exact mode of action in inducing
tumor regression is still not clear.

The present study is aimed toward the investigation of the effects of TMX on dimethyl-
benzanthracene-induced rat mammary carcinomas with respect to the tumor response to the drugs,
histological changes, cell proliferative acitivity and angiogenesis inhibition, and if TMX has
antiangiogenic action, to compare it with that of pentosan polysulfate (PPS), an already known
antiangiogenic substance. Female Sprague-Dawley rats, aged 50 days, were divided into normal
control, test control (tumor induction by dimethylbenzanthracene), TMX (TMX administration
after tumor induction), and PPS (PPS administration after tumor induction) groups. Tumor
response to the drug administration was classified according to changes of tumor volume as
follows; complete response (CR), parial response (PR), no response (NR), and progressive
disease (PD). The response rate of rat mammary carcinomas to the drug administration was
significantly higher (p<0.05) in the TMX and PPS groups as compared with the test control
group. There was, however, no statistical significance between the TMX and FPS groups.
Necrosis was considerably frequent in tumors of the TMX and PPS groups. Hyaline change of
the stroma was strikingly more common and marked in the TMX group and it was associated
with atrophy of epithelial cells of the tumor glands. Proliferating cell nuclear antigen (PCNA)-
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labeling index of the tumors was significantly higher (p<0.03) in the mmors with NR and PD
of the TMX group when compared with those with PR of the same group, which suggested
a higher cell proliferative activity in these response groups. In the PPS group, however, there
was no significant difference in PCNA index according to response. Microvessel density of the
tumors was significantly lower (p=0.05) in the PPS group as compared with the test control
and TMX groups and it was not related with response. The TMX group, however, did not show
any significant difference in microvessel density when compared with the test control group.
Microvessel density was significantly higher (p<0.05) in tumors with PD than those with PR
in all 3 groups, which suggested a positive relation of increase in tumor size and angiogenesis,

Based on these results it is thought that TMX and PPS inhibit growth of chemically-induced
rat mammary carcinomas. It seems that the antiumor action of PPS is related with its
antiangiogenic capability, but that of TMX does not have a relationship with angiogenenesis

inhibition. (Korean J Pathol 1996; 30: 94— 105)

Key Words: Breast cancer, Tamoxifen, Pentosan polysulfate, Angiogenesis
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Table 1. The location of mammary tumors in rats
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Table 2. Changes of tumor volume afier adminisiration of tamoxifen and pentosan polysulfate

.

""Hxhhﬂﬂﬁw Number of tumors(number of animals) B
Group CR PR NR PD Total Response rate(%)
Test control 3 2) 4 4 B 5 240100 3921 T139(17.95)
TMX 19(13) 20(14) 11(10) 9 T 59(44) 39/59(66.10)
FPS 9 T 14{10) 11( &) 17(14) S1(39)

23/51(45.09) "

CR: complete response, PR: partial response, NR: no response,

PD: Progressive discase, TMX: amoxifen, PPS: pentosan polysulfate

#: Significant difference when compared with the experimental control group(p<0.05)
t: Insignificant difference when compared with the TMX administration group(p=0.15)
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Fig. 1. Changes of tumor volume after administration of
tamoxifen and pentosan polysulfate.

CR: complete response, PR: partial response, NR: no
response, PD: progressive disease

Number of tumars
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Fig. 2. A ral mammary tumor
with partial response to pentosan
polysulfate administration. A large
arca of necrosis is present,
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Fig. 3. A rat mammary tumor
with no response after admin-
stration of pentosan  polysulfate.
The tumor shows marked inflam-
matory  reaction. Most of  the
inflammatory cells are lympho-
cvies and plasma cells,
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Tahle 3. Histopathologic changes of the tumors after after administration of tamoxifen and pentosan polysulfate
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Tamoxifen Pentosan polysulfate

Changes ™~ PRn=2) NR(n=5) PD{n=20)

PR{n=20) NR(n=9) PD{n=7) PR(n=10) NR{n=9) PD{n=9)

Mecrosis 2 1
Inflammation

1
Hyaline change 1 2 6
Histologic grade 1 | 4 11
Il - 1 &
m - - 3

8 1 3 4 4 6
1 2 4 5 1
14 5 3 4 1 1
16 7 3 T 3 4
4 2 3 3 4 3
- - 1 - - -

PR: partial response, NR: no response, PD: progressive discase
TMX: mamoxifen, PPS: pentosan polysulfate

A2 R cHTable 3). 2|47} 9le FoF2 4
Holzdoll A £k 277 2 3IAL1%) 22
et TMXTell 4= 367 & 1270(33.3%), PPSa-l|
Ao 287 F 14A(50% )04 gle] TMX#} PPST-
ol #As] wmabct fMA42] 32 25 A8 9
g 324 2| AglchFig. 2). WEAE /L PPSTF
ol 25 & = qiglen| PR 8 NRyRS-Tl| wEeh
ow Fg g =g "ATE o|Fela] gl chFig
3), Aok wHEs AYdi=FolAd ¢ 274 F 9
M333% )0l 4, PPSell = 287 5 67H(21.4%)ol] 4
Fhakg]g] o}, TMX o4 362 3 2220(61.1%)9
A PAEle] TMXftell 22bek @izl #Has wget
o o HEE o] 44 Hdeke] gl ik F

- Fig. 4. A rat mammary (umor

&'% . with partial response to tamoxifen

-+ administration. Marked hyaline

T "‘ change is associated with shrin-
%t 1% kage of glands and atrophy of
e 4. epithelial cells.
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