FIBE RS 11, 50— 56, 1994

THOTEFEEFED7 ZDOFIRRED
B XU EIRGREICH T % 2%

SOEEUEE BT R OBED A RIRY SR A9
SRRSO RRE FAD G UEORER

VHG R CE RN E RSN R P BRI SR PR B R R - BRI
SRR RRFHATTABE T RE TR RER R R AR BB SR N 0 T AR
R KRFILF B HE OISR R KR A AL A

Effects of 7 Chinese natural products on normal and preneoplastic
mammary gland growth and uterine adenomyosis in SHN virgin mice

Guojuan WU *® Akiko NAGUMO?® Mitutaka YASUDA® Kazutoshi YAMAMOTO?
Shinobu SAKAMOTO?® Takao MORI® Hideo INATOMI? Shilian BA®® and Hiroshi NAGASAWA®Y

D Experimental Animal Research Laboratory, Meiji University
» Department of Vetevinary Medicine, Yan Bian Agricultural College of China
O Department of Biology, School of Education, Waseda University
D Department of Endocrinology, Medical Research Institute, Tokyvo Medical and Dental University
& Zoological Institute, Faculty of Science, University of Tokyo
O Laboratory of Natural Products Chemistry, Meiji University

(Received February 7, 1994. Accepted March 7, 1994.)
Abstract

We examined the effects of 7 Chinese natural products (Table I) on normal and preneoplastic
mammary gland growth, uterine adenomyosis and some related parameters in virgin SHN mice as a
possible step to evaluate the roles and the mechanisms of these agents, which are widely used in China
as the components of herbal medicines for chemoprevention of the disorders of mammary gland and
female genital tracts.

The formation and the growth of preneoplastic hyperplastic alveolar nodule (HAN) and those of
adenomyosis were apparently inhibited by the free access of 0.5 9% solutions for 10 weeks of Muo yo
(Commiphora myrrha) and all agents examined except Jiang can (Bowmbyx batrticatus), respectively.
There were slight relationships between the suppressive effects of the agents and their effects on
endocrine systems (estrous cycle, structures of adrenals and ovaries and serum prolactin level) or
nutrition and metabolism (food and water intakes, urinary component levels and serum free fatty acid
level).

Guan mu tong (Caulis aristolochiae manshuriensis) markedly reduced body weight and the experiment
was terminated at 9 weeks. The treatment also resulted in the disappearance of ovarian corpora lutea
and suppression of both normal and preneoplastic mammary gland growth and uterine adenomyosis.

Key words Chinese natural products, mouse, mammary gland, uterus.
Abbreviations TS, thymidylate synthetase ; TK, thymidine kinase ; HAN, hyperplastic alveolar
nodules ; E/ME, estrus/metestrus ; EGF, epidermal growth factor.
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Table I Natural products used.

Name Scientific name Japanese Chinese Part Place of product

(abbreviation)

DI 3 Trichosanthes Kirtlowii  Karonin Gua lou Seed R EE
(GD)

o % Bombyx batryticatus Kyosan Jiang can Whole body HE R
(Jo)

V) Hirudo nipponia Hiru Shuj zhi Whole body hE #EIE
(Sz)

O Pistacia lentiscus Nyuko Ru xiang Milk HiE RS
(Rx)

% £ Commiphora wyrrha Motsuyaku Muo yo Sap HiE ERE
(My)

RIS Medulla stachyurt Kotsuso Xiao ton cao  Caulis WiE  Edb
(Xte)

1A Caulis aristolochiae Kanmokutsu  Guan mu tong Caulis diE  #dk

(Gmt) manshuriensis
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Fig. 1 Normal and preneoplastic mammary gland growth in each group (Mean=SEM). *Num-
ber of estimates. *or**Significantly higher than the control at p <0.05 or 0.01.
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Fig. 2 Mammary DNA synthesizing enzyme activities in each group (Mean+SEM). ®Number of estimates.
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Fig. 3 The pattern of estrous cycle in each group. Each
stage represents the percentage of the total period
examined (15 days), i/ proestrus, [} estrus/metestrus, ll
diestrus. ®Number of mice examined.

Table II Immunohistochemical staining of oncoproteins.

Group Ko AR I & % KR 7 B R aan R
(GD) (Jo) (Sz) (Rx) (My) (Xte)  (Gmt)
(ne (4 (4) (4) (4) (6) (4) 4)
EGF  ++ 0 0 0 0 0 0 0 0
+ 5 4 4 0 1 0 1 0
- 2 0 0 4 3 6 3 4
TGFa ++ 1 0 2 0 0 0 0
+ 6 4 2 3 1
- 0 0 0 1 3 3
ras ++ 0 0 0 0 0 0 0 0
+ 0 0 0 0 0 0
- 7 4 4 4 4 6 4 6

aNumber of estimates.

++ Positive staining, +positive staining but less marked than++, —not-clear staining.

Table III Incidence and grade of uterine adenomyosis in each group.

Group HEE O NEGDH  @EaUc)  KE(Sz) IFRx) BHMy) /NEE(Xte) BIAME (Gmt)
(12)® (8) (8) (8) (8) (8) (8)
Grade 1 5 1 1 0 1 1 1
Grade 2 1 0 2 0 0 0 0
Incidence (%) 50.0 12.5 37.5 0* 12.5 12.5 12.5

aNumber of mice examined.

*Significantly lower than the control at p <0.05 (x*-test).
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Table IV Urinary component levels and serum free fatty acid level in each group (Mean+SEM).
Urinary components® Serum free fatty
acid level
Urea Allantoin Creatinine Creatine Taurine Betaine Citric acid Lactic acid (uEq/ml)
AT () 70.60 3.66 1.31 1.60 2.69 12.23 7.58 0.80 3.16
+9.21 +0.34 +0.22 (.04 >0.40 +=1.50 *+0.96 +.0.05 +0.24 (6)
W &) 65.15 3.27 1.66 1.99 3. 11.63 8.21 0.33 2.89
Gan +10.06 t0.65 *0.25 +0.44 +0.93 =2.26 t1.54 20.33 *0.05 (4)
i #(4) 97.8] 7.19 « 2.69 = 3.93 == 3. 16.97 15.21 = 1.93 « 2.96
Je) *+17.13 +0.93 (.49 =0.41 0.60 +1.51 =2.75 £0.32 +0.12 (4)
KoO#E(4)  61.50 4.33 1.62 1.78 2. 10.37 9.26 0.76 2.62
(Sz) +20.15 =1.07 +0.39 ~0.48 +0.95 =2.27 +2.86 +0.08 +0.12 (4)
L) 77.90 6.95 =*» 2.38 = 4.35 3. * 15.01 13.89 = 1.66 = 2.97
(Rx) +18.55 =0.51 +0.27 +1.57 =0.63 +t0.79 +1.78 +0.28 +0.23 (4)
o fi(3) 80.71 5.18 1.66 1.64 3. 12.31 11.00 1.32 2.94
(My) +12.85 +0.67 +0.23 | *0.26 0.77 +1.81 +2.06 =0.38 +0.14 (4)
ANIBE(3) 53.69 4.58 1.47 1.80 3. 10.20 7.21 0.78 3.52
(Xte) +7.10 +0.73 =0.07 =0.35 +0.90 =1.53 =1.45 +0.23 =0.33 (4)

2The intensity of the signals relative to DSS.
Number of estimates is in the parentheses.
+or *+ Significantly higher than the control at p <0.05
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Fig. 4 Serum prolactin level in each group (Mean £
SEM). aNumber of estimates.
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or 0.01.

Table V. Endocrine organ weights in each group (mg)

(Mean=+SEM).

Group No. of mice Anterior Adrenals Ovaries
pituitary

HE 12 2.2+0.1 11.6+0.5 21.4%0.8
o # (GD 8 2.6x0.1 11.6*x0.4 21.8%+1.2
w W Jo) 8 2.2+0.1 11.4%0.4 21.8%+0.9
Ko (Sz) 8 2 0.2 11.5%0.4 20.0+0.7
& (Rx) 8 24701 12.7x0.5 22.2x0.9
&o#H My) 8 2.240.1 12.3+£0.4 22.8%1.0
A (Xte) 8 2.6+0.2 13.8£0.7 22.1x£0.9
Bk (Gmt) 8 1.840.2 11.0+0.5 13.3+0.6**

** Significantly lower than the control at p <0.01.
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Table VI Body weight change in each group
(Mean+SEM).

Group Body weight change
Final (g) Change (%)

Initial (g)

XA (12)* 26.1+0.4 28.4+0.3  8.7+1.2
K% (G (8) 25.7+£0.2 27.9£0.4 8.8+1.2
f& 4% (Jo) (8) 25.5+0.2 27.8+0.2  8.9+0.7
K # (Sz)  (8) 25.540.5 27.4+0.3  7.7+1.2
F (Rx> (8) 25.8+0.7 27.7+0.5  7.5+2.0
# # (My) (8) 25.9%0.6 28.5+0.7 9.9+1.4
RIS (Xtc) (8) 26.4x£0.1 28.8%£0.4  9.1+0.9
BAGE (Gmt) (8) 26.2+0.3 23.510.5%* —8.7%1.4**

4 Number of estimates.
** Significantly smaller than the control at p <0.01.

% %=

REBOFEL, FUROHFERERND—2TH S HAN
?f/fjciact UG L ), FR-FERBIENZNS
B TRTOEFE L - THRIZ NS 2 & 578
L&l o7z, & I2KES L OILFIRGRETII IR A
NFREFECBOHEN T -T2, —T, ZTHRLEENT
e FEIC$ M &, FURB L OVFEIZ L » THEL
7 WA WEERE (estrogen, progesterone AN FRIZE & L
TOFHBRPNTLEE, RO, i PRL L~

70 ) B LU, ACH (FERY - Bk, REG s
LN BEIR IR L ~ L &) T A b REERD
HE Y oOMIZIE—E0BEIIz Rte % - 72 (Table
VID., f&=4sZ ffL FOMETL 2B B & U‘Bﬁt%?ﬁmﬂ
Bedb B - ez BT I, SRR 8 %
w%mﬁiaaaf%ot?sﬂm_n%m%%bi
UREBOIRD &, AW WHRTF T DI B Iz %)
T AP RN E L WENS L CEHIOKE N
HUREEE LTz,

BENL, IEHIURE Lo  HAN ok, BsH% W2
ZHR L 72, 202 Kig, HREIOGEN 7 ZLRE A &
LCnids ™ omiemr 20 ch s, Ll —
¥, REREIZ L - TR DNA &% (TS, TK)
EHEEIN L T2, 2D &L, FLBROZIENX
HAN DIEZBEE L o Z g TOZBLDSETH

12X LT, DNA AL Z DiF s BT 3 Mo d)
Fi’w:ﬁ“@?aff“f%o T, WFHEFLTLL—HL Tvwop
209 TH L

BRI, BMRMICILREE S L CWILEmIc A e
BT BH5, BRERCI, AZKIC L 5 EHILR, HAN,
BLUTERIEDOWH S 2 M R S 72, ok
KBTI & BRI sk 2o vy, Il o
A L RRRIC RIS BT 5 B/ BB RO E, B
ST UIIRIC BT 2 Rnsd: (HEE) & F, 2hoTHl
Wb LA E LN, AENFMRE L T EICN T 2
AN O TUIIERS B TH B,

Table VII Summary of effects of 7 natural products on each parameter.

Mammary gland HAN
End-bud Duct No Size

TS TK Adeno- Body

Food Water Estrus/ Ovarian Serum Urinary Serum free
myosis weight intake intake Metestrus corpora PRL  compo- fatty acid

lutea nents
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—No change, T or &4 !increase or decrease significantly, and 1 or | :increase or decrease, while not statistically

significant, in comparison with the control.
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