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THERAPEUTIC EFFECTS OF ETIDRONATE DISODIUM IN
ANIMAL MODELS OF RHEUMATOID ARTHRITIS
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MICE AND RATS WITH COLLAGEN-INDUCED ARTHRITIS —

Hiroshi HAYASHI
Department of Orthopaedic Surgery, The Jikei University School of Medicine

Etidronate disodium (EHDP) is a drug used to suppress osteoclastic activity. The thera-
peutic effects of EHDP on autoimmunity to type II collagen and histopathologic changes were
examined in the early phase of rheumatoid arthritis (RA) in MRL/Mp-lpr/lpr (MRL/[)
mice and collagen-induced arthritis (CIA) in rats.

Rats with CIA and 1-week-old MRL// mice received subcutaneous injections EHDP (10
or 20 mg/kg) daily for 4 weeks. The volume of the hind paw swelling was measured as an
index of inflammation. Levels of anti-type II collagen antibodies in sera were quantified with
enzyme-linked immunosorbent assay. Histochemical changes in the knee were examined
after hematoxylin and eosin staining, tartrate-resistant acid phosphatase (TRAP) staining
and immunohistochemical staining with antibodies against calcitonin receptor, CD68 and c-Fos.

The untreated control animals exhibited the increase in anti-type II collagen antibody
levels before the onset of synovitis and showed accumulation of TRAP positive multinucleated
cells and immature mesenchymal cells in the subchondral bone area of the knee. Treatment
with EHDP decreased paw swelling, numbers of TRAP-positive cells, and levels of anti-type
IT collagen antibodies.

These results suggest that early administration of EHDP prevents the development and
progression of RA by suppressing destruction of bone and cartilage in subchondral bone area.

(Tokyo Jikeikai Medical Journal 2004 ; 119: 429-39)

Key words : rheumatoid arthritis, MRL/Mp-/r/lpr (MRL/!) mice, collagen-induced arthri-
tis (CIA) rat, etidronate disodium, anti-type II collagen antibody
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Fig. 1. Effects of etidronate disodium (EHDP) on hind paw swelling in rats with type II collagen-induced

arthritis (CIA).
EHDP 10 mg/kg ; o EHDP 20 mg/kg.

(Student’s f-test, *p<0.05, **»<0.01). Bars show the mean+SE. ® control; B
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Fig. 2. Effects of EHDP on anti-type II collagen antibody production in MRL/Mp-r/lpr (MRL/[)
mice. Bars show the mean+SE. @ control; B EHDP 10 mg/kg; o EHDP 20 mg/kg.
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Fig. 3. Effects of EHDP on anti-type II collagen antibody production in collagen-induced arthritis (CIA)
rats. The level of IgM antibody (A) and IgG antibody (B). Bars show the mean+SE. @ control ;
B EHDP 10 mg/kg ; o EHDP 20 mg/kg.
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Fig. 4.

3.8

Histopathological preparations of a sagittal-sectioned knee joint of MRL// mice at 4 weeks after

birth. (A) Hematoxylin and eosin (HE) staining, X200: The periphysis is shown as a fibrochon-
droosseous area surrounded by periosteum (PO), bone marrow (BM), growth plate and subchondral

bone. (B) TRAP staining, X 200.
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Fig.5. Change in the number of TRAP positive cells in the periphysis of MRL// mice. Bars show the

mean=+SE.

Fig. 6. Effect
(B) TRAP staining, X200.
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Fig. 7. Effects of EHDP on the number of TRAP positive cells in the periphysis of MRL// mice (Student’s

t-test, *»<0.05; **»<0.01; ***»<0.005). Each value is the mean+SE. black bars; control, white
bars; EHDP 10 mg/kg, gray bars; EHDP 20 mg/kg.
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Fig.8. Histopathological preparations of a knee joint of the CIA rats at 2 weeks after immunization. In
HE staining preparation, the knee joint of the CIA rats didn’t demonstrate profound proliferation of
synovial lining cells yet, but there is considerable formation of islands that invaded the deep zone of
the articular cartilage (AC) through the calcified cartilage from the subchondral bone (SB) (A, X
200; B, X400). In TRAP staining, multinucleated giant cells and part of mononucleated cells are
positive. (C, X200; D, x400).

DD DVH Y, BrEiilds L CHZERM (Fig. 9A, B).
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Fig.9. Effects of EHDP on hlstopathology of the knee joint of CIA rats. (A) HE staining, x200; (B)
TRAP staining, X<200.

Fig. 10. Immunohistochemical staining of a knee joint of MRL// mice at age of 4 weeks (A, B) and CIA
rats at 2 weeks after immunization (C, D). The staining was done using specific antibodies against
calcitonin receptor (CTR), CD68 and c-Fos. (A) CTR positive cells (arrows) were observed a part
of TRAP positive multinucleated giant cells accumulated in periphysis in MRL// mice (x200). (B)
C-Fos positive cells (arrows) were observed chondrocytes in deep zone of the articular cartilage and
fibrous tissue in periphysis in MRL// mice (X400). (C) CD68 positive multinucleated cells (arrows)
in islands and subchondral bone in CIA rats (X400). (D) In islands, chondrocytes in deep zone of the
articular cartilage, and fibrous tissue in subchondral area, c-Fos positive cells (arrows) were observed
in CIA rats (Xx400).

c-Fos G2 R HilE b ZE s iz (Fig. 10B). (Fig. 10C). %7z, MRL/I = R L [AREDEAIIC
CIA 7 v + OXEEETIE, B THICERT S c-Fos Mg ziRo 7z (Fig. 10D).
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