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Effect of Salvia miltiorrhiza Extract in Urethane-induced Lung Tumorigenesis in A/J Mice
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Department of Hepatic Internal Medicine, College of Oriental Medicine, Dong-shin University

ABSTRACT
Objectives : The aim of this study was to determine the effects of Salvia miltiorrhiza (SM) extract in urethane-induced

lung tumorigenesis in A/J mice.

Methods :

We examined change of body weight, histological, apoptosis, immunohistochemical and gene expression of

cyclooxygenase (COX-2) in lung tumors. Mice were divided into 3 groups: normal, saline, and experimental group administered
SM extract after injection with urethane.

ext
alv

Results : Histological observation showed shrunken alveoli in the control group, but recovered from damage in the SM
ract administered group. The COX-2 positive materials were observed in the smooth muscle of terminal bronchiole and
eoli from the control group, but these positive materials decreased in the SM extract treatment group. The results of

electron microscopical observation, dilated capillary and degenerated endothelia were observed in the control group. The
apoptotic nuclei increased more in the control group compared with the normal and SM extract administered groups. Serial

Sec

tions of the whole lung showed solid and papillary tumors. The size and number of tumors decreased in the SM groups

compared with the control groups.

Conclusions : These results suggest the possibility that SM may exert an anti-tumor effect on urethane-induced lung

tumorigenesis.
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Table 1. Primers designed for amplification of the COX-2 mRNA in RT-PCR

Gene product

Forward(F) and Reverse(R) primer sequences

PCR product size

F 5-AGAAGGGTTCCCAATTAAAG-3

COX-2 R 5-ATAATTTTTCCCTCCAAAGG-3 500bp
6) %Zﬂi‘]a] 34 | —— Nor
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Fig. 1. The changes of body weight during 14
weeks.

Nor, administered saline: Con, control group
administered saline after urethane treatment:
SM, SM 0.2g/ke/day administered group
during 6 weeks after urethane treatment.
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Fig. 2. Gross appeaance of lung adenomas
induced by urethane for 8 weeks.

Arrows indicate tumors in the characteristic
pleural surface location. Arrows indicate
papillary tumors. Nor, administered saline:
Con, control group administered saline after
urethane treatment: SM, SM 0.12g/ke/day
administered group during 6 weeks after
urethane treatment.
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Fig. 3. Comparative histopathology of lung cancer
from A/J mouse induced by urethane.

Light micrographs of normal group(A) showing
lung tissue(Fig. 3. Bl. B2) and 1 solid
tumor(Tu), and narrowing terminal bronchiole
(TB) and alveolar sac (A). A, normal group
administered saline: B, control group administered
saline after urethane treatment: C, SM 0.12g/
kg/day administered group during 6 weeks after
urethane treatment. RB, respiratory bronchiole:
Tu. tumor. x 200, H-E stain.
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localization  of

Immunohistochemical
cyclooxygenase-2 in A/J mouse.

Fig. 4

The COX-2 positive materials are observed
in the tumor(Tu), alveoli, and smooth
muscle of terminal bronchiole(TB) in the
control group(A). The COX-2 positive
materials of the SM group observed weakly
compared with control group. A, normal
group administered saline: B, control group
administered saline after urethane
treatment: C, SM 0.12g/ke/day administered
group during 6 weeks after urethane
treatment. RB, respiratory bronchiole. COX-2
immunohistochemistry, x200.
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Fig. 5. A, normal group administered saline; B,
control  group administered saline after
urethane treatment; C, SM 0.128/ke/day
administered group during 14  weeks
after urethane treatment.

Arrows indicate apoptotic cells. x400
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Fig. 6. Size of solid tumor from 14 weeks
control, SM groups. Con, control group
administered saline; SM, SM 0.128/ke
/day administered group during 6
weeks; Values are Mean+=SE, Standard
error; Prob> I T, Values in the 0.05
and 0.01

Size of papillary tumor from 14 weeks
control, SM groups. Con, control group
administered saline: SM, SM 0.12g/kg/every
other day administered group during 6
weeks: Values are Mean+SE, Standard error:
Prob) | T |, Values in the 0.05 and 0.01
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Fig. 7. Number of solid tumor from 14 weeks
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control and SM groups. Con, control
group administered saline; SM, SM
0.128/kg/day administered group during
6 weeks; Values are Mean=SE, Standard
error; Prob | T1, Values in the 0.05
and 0.01,

Number of papillary tumor from 14 weeks
control and SM groups. Con, control group
administered  saline:  SM,  0.12g/ke/day
administered group during 6 weeks: Values are
MeantSE, Standard error: Prob) | T,
Values in the 0.05 and 0.01
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Fig. 8. Electron micrographs of normal lung
tissue from normal A/J mouse.

A lot of surfactant containing granules(G)
and elastic fiber(EF) are observed in the
type 2 pneumocyte. A, alveolus: C, capillary
vessels. Bar indicates 1 wm.
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Fig. 9. Electron mlcrographs of Iung tissue from
control A/J mouse.
A lot of surfactant containing granules(G) and
collagenous fiber(CF) are observed in the type
2 pneumocyte. A, alveolus: C, capillary vessels.
Bar indicates 1 wum.
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Fig. 10. Electron micrographs of lung tissue from
SM group.

A lot of surfactant containing granules(G)
and elastic fiber(EF) are observed in the type
2 pneumocyte. A, alveolus: C, capillary vessels,
M. macrophage. Bar indicates 1 wum.
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Fig. 11. Expression of Cyclooxygenase-2 in lung
cancer in A/J mice.

Nor, administered saline: Con, control group
administered saline after urethane treatment:
SM, SM 0.12g/ke/day administered group
during 6 weeks after urethane treatment.
Total RNA was isolated and analysed for
COX-2 and GAPDH mRNA by RT-PCR.
SM inhibited COX-2 expression in a dose-
dependent fashion.
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