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Table 1. Scoring of Immunohistochemical Staining of TIMP-1,
TIMP-2

2 Gy 10 Gy
24 hour 48 hour 24 hour 48 hour

Organ Antigen 0 Gy

Lung TIMP-1 ++4 ++ ++ +4 ++
TIMP-2  ++  +++ +4+4+ ++ +++
Liver TIMP-1 - ++ ++ ++ +4
TIMP-2  ++  +++ ++ ++ ++
Kidney TIMP-1 — + ++ ++ ++

TIMP-2  ++  +++  ++ H o ++

Table 2. Results of Immunohistochemical Staining of TIMP-1,
TIMP-2

0 1 2 3 4

Staining intensity — Weak Moderate Strong Very strong
Proportion of - <1/10 1/10~ 1/3~ 22/3
positive cells 1/3 2/3
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AL 2427kl TIMP-19] & AXE 0 Gyoh v]aA] w3}
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2) Z¥X=Z|(Fig. 1B)
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(A) lung

0 Gy

2 Gy
24 hours

2 Gy
48 hours

10 Gy
24 hours

10 Gy
48 hours

) liver

(C) lung

Fig. 1. Immunohistochemical staining of TIMP-1. TIMP-1 staining was localized to alveolar epithelial cell
with diffuse weak intensity in lung (A) (original magnification x100), to Kupffer cell (indicated by arrow)
and some hepatocyte after radiation (original magnification x400) in liver (B), and to tubule cell after

radiation (original magnification x200) in kidney (C).

U 3] g AlZoAE Aol HA| it WA zA
242)7F £ 2 GydllAE (+++), 10 GyellAdE (++H)E 2 Gy
oA WA o3 LHe] Frlelgl ot 10 GyollA+ ¥
37t A, WAL RA 4847 FollE 2 Gydlld= (+H)E
Wo| ksl ot 10 Gyoll A& (++H)Z 3kt gigleh

3) MEZZ|(Fig. 20)

0 GyollA] A1A=22 AA} F7 AEZ o] =HwA
AR AudoAe FEHoZE Aud AE7t FslAl A

g FEE o] (++HE Btk Audelx dgyes

go] Y AFtA] AES mesangial AE, Hg] AEE
AMo] FA] gtk

WA ZAL 2427 Folls 2 GyollAe 45 Al A=
oA o] FTslglont AAHoZE Mol st
o (++H)E AXFcE A4 2% 10 GyollA % (+++)
2 Bock A=A A7 Felle 2 Gydlde (+HE
o] Zhesig ot 10 Gyl % (+H)E alo] 7H4stgd
o}
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0 Gy

2 Gy
24 hours

2 Gy
48 hours

10 Gy
24 hours

10 Gy
48 hours

(B) liver (C) kidney

Fig. 2. Immunohistochemical staining of TIMP-2. TIMP-2 staining was localized to alveolar and bronchial
epithelial cell with diffuse weak intensity in lung (A) (original magnification x100), to Kupffer cell
(indicated by arrow) and hepatocyte at 0 Gy and after radiation (original magnification %400) in liver (B),
and to tubule cell at 0 Gy and after radiation (original magnification %200) in kidney ().
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1, TIMP29] 7§ sZAollE HLsk 78R 4T
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TIPSl st el 4 Q175 2R 34 23 s 4T
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EEEES
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Immunohistochemical Studies for TIMP-1 and TIMP-2 Expression after
Irradiation in Lung, Liver and Kidney of C57BL/6 Mouse

Young Ju Noh, M.D., Seung Do Ahn, M.D., Jong Hoon Kim, M.D.,
Eun Kyung Choi, M.D., Hyesook Chang, M.D.

Department of Radiation Oncology, Asan Medical Center, College of Medicine,
University of Ulsan, Seoul, Korea

Purpose : Changes in the balance between MMP and TIMP can have a profound effect on the composi-
tion in the extracellular matrix (ECM) and affect various cellular functions including adhesion, migration,
differentiation of cells, and fibrosis and invasion and metastasis of cancer cells. Radiation therapy is a
popular treatment modality for benign and malignant tumor, but the study for radiation effect on MMP and
TIMP is scarce. In the current study, we have examined the expression of TIMP in fibrosis—prone
(C57BL/6) mice after radiation.

Methods and Materials : Adult female mice of 10~12 weeks were used. The whole body were irradiated
using a Varian CL-4/100 with 2 and 10 Gy. Immunohistochemical staining was performed according to
Avidin Biotin complex method and evaluated by observing high power field. For TIMP-1, TIMP-2 anti-
bodies, reactivity was assessed in the parenchymal cell and in the stromal cell. The scale of staining was
assessed by combining the quantitative and qualiative intensity of staining.

Results : TIMP-1 immunoreactivity did not change in lung. But, in liver, TIMP-1 immunoreactivity was
localized in cytoplasm of hepatocyte and Kupffer cell. In kidney, TIMP-1 immunoreactivity was localized in
cytoplasm of some tubular cell. Temporal variations were not seen. Dose-response relationship was not
seen except kidney. TIMP-2 immunoreactivity in lung was a score (++) at 0 Gy and elevated to a
score (+++) at 2 Gy. TIMP-2 immunoreactivity was a score (++) in liver at 0 Gy. TIMP-2 immuno-
reactivity was localized in cytoplasm of hepatocyte and Kupffer cell as same as pattems of TIMP-1
immunoreactivity. The TIMP-2 immunoreactivity in liver was elevated to (+++) at 2 Gy. Immunoreactivity
to TIMP-2 in kidney was a score (+++) at 0 Gy and was not changed at 10 Gy. The score of TIMP-2
immunoreactivity was reduced to (4++) at 2 Gy. TIMP-2 immunoreactivity was confined to tubules in
kidney. Temporal variation of TIMP-2 immunoreactivity was irregular. Dose-response relationship of TIMP-
2 immunoreactivity was not seen.

Conclusions : Differences between intensity of expression of TIMP-1 and TIMP-2 in each organ was
present. Expression of TIMP was localized to specific cell in each organ. Irradiation increased TIMP-1
immunoreactivity in the liver and the kidney. Irradiation increased TIMP-2 immunoreactivity in the lung.
But, in the liver and the kidney, TIMP-2 expression to radiation was irregular. Temporal variation of
TIMP-2 immunoreactivity was irregular. Dose-response relationship of TIMP-2 immunoreactivity was not
seen. In the future, we expect that the study of immunohistochemical staining of longer period of post-
irradiation and quantitative analysis using western blotting and northern blotting could define the role of
TIMP in the radiation induced tissue fibrosis.

Key Words : TIMP, Radiation, C57BL/6 mouse, Immunochistochemistry
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