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ABSTRACT

Objective  The aim is to examine the effect of Soyeum Pharmacopuncture (SPP) on collagen-induced arthritis (CIA) in
DBA/10laHsd mice.

Methods To determine the effect of SPP on chronic IFNlammatory joint disease, we induced CIA in DBA/10laHsd mice by
immunization with bovine type II collagen. Animals were treated with intraperitoneal injection doses of 2 mg/kg of SPP,
beginning 3 days before the expected onset of disease symptoms. Inhibitory Effects of SPP were observed by serum
levels of TNF-a-, and IFN-7,, or cell proliferation in the spleen cell culture and histological examination of knee joint.

Results In the CIA Mice, serum levels of TNF-«, and IFN-7, production in the spleen cell culture were reduced. At the
histopathological examination of knee joint, chondropathy of cartilage in the synovial joint in the SP group was repaired
while compared with control group.

Conclusion These results suggest that the SPP may be effective for the prevention and treatment of rheumatoid arthritis disease.
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Fig 1. Establishment of collagen—-induced arthritis
(CIA) in DBA/10laHsd mice. Collagen—induced
arthritis (CIA) was induced by subcutaneous
injection of with 200 ug of bovine typell collagen,
suspended in 0.01 mol/L acetic acid and emulsified
in complete Freund's adjuvant in DBA/10laHsd mice
(7-week old, male). A booster injection of 200 g of
bovine type Il collagen was performed at three
weeks after the initial injection.
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Fig. 2. Effects of Soyeum Pharmacopuncture (SPP) on serum TNF—a in the CIA mouse serum. DBA/10laHsd
mice were immunized with 100 mg of bovine type Il collagen (Cll) on CFA on days O and 21, Group of 3
mice were treated with MTX, and SPP for 30 days beginning on the day after the first immunization Cll on CIA.,
Normal, normal DBA/10laHsd mice, Control, Collagen—induction arthritis and no treatment. MTX, Collagen—
induction arthritis and intraperitoneal injection ot 0.3mg/kg Methotrexate. SP, Collagen-induction arthritis and
intraperitoneal injection of 2mg/kg SPP. Results are shown as mean=S.E. Statistically significant value compared

with control group by T test (**p(0.01).
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Fig. 3. Effects of Soyeum Pharmacopuncture (SPP) on the leve! of IFN—y in the CIA mouse spleen cell culture.
DBA/10laHsd mice were immunized with 100 mg of bovine type Il collagen (Cl)) on CFA on days 0 and 21.
Group of 3 mice were treated with MTX, and SP for 30 days beginning on the day after the first immunization Cll
on CIA, Normal, normal DBA/10laHsd mice, Control, Collagen~induction arthritis and no treatment. MTX, Collagen—
induction arthritis and intraperitoneal injection of 0.3mg/kg Methotrexate. SPP, Collagen—induction arthritis and
intraperitoneal injection of 2mg/kg Soyeum Pharmacopuncture solution, Spleen cells were stimulated for 48 h with
anti-CD3/CD28 coating, culture supernatants were taken after 48 h and IFN-y concentrations were assessed by
ELISA. IFN—y production in the culture supernatant was assay by ELISA kit (Biosource, USA), and the other
methods for assay were performed as described in Materials and Methods. Results are shown as meantS.E.
Statistically significant value compared with control group by T test (*p{0.05, **p{0.01).
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Fig. 4. Effects of Soyeum Pharmacopuncture(SP) on cells proliferation in splenocytes of CIA mouse.
DBA/10laHsd mice were immunized with 100 mg of bovine type Il collagen (Cl} on CFA on days 0 and 21. Group of 3
mice were treated with MTX, and SP for 30 days beginning on the day after the first immunization Cll on CIA, Normal,
normal DBA/10laHsd mice, Control, Collagen—induction arthritis and no treatment. MTX, Collagen—induction arthritis and
intraperitoneal injection of 0.3mg/kg Methotrexate. SPP, Collagen—induction arthritis and intraperitoneal injection of 2mg/kg
Soyeum Pharmacopuncture solution, Spleen Cells were cultured in 96-well plates (0.2ml) for 72 h at 37 C/5% CO, and
pulsed with CH) thymidine (1Ci/well} during the last 12h. [JH]\hymidine incorporation was measured by liquid scintillation
counting. Results are shown as mean£S.E. Statistically significant value compared with control group by T test (*p<0.05,
**1¢0.01),
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Fig. 5. Histological section of knee joints from CIA mice. DBA/1OlaHsd mice were
bovine type II collagen (Cll) on CFA on days 0 and 21. Group of

A
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immunized with 100 mg of
3 mice were treated with MTX, and SP for 30 days

beginning on the day after the first immunization CIl on CIA. A, Normal (normal DBA/10laHsd mice). B, Control (Collagen—
induction arthritis and no treatment). C, MTX( Collagen-induction arthritis and intraperitoneal injection of 0.3 mg/kg
Methotrexate). D, SPP (Collagen—induction arthritis and intraperitoneal injection of 2 mg/kg Soyeum Pharmacopuncture
solution). H&E staining. Cross—sections of the Hindpaw from a Murine CIA. Original magnifications: X 20.
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Fig. 6. Histological section of knee joints from CIA mice. DBA/10laHsd mice were immunized with 100 mg of
bovine type |l collagen (Cll) on CFA on days 0 and 21. Group of 3 mice were treated with MTX, and SP for 30 days
beginning on the day atter the first immunization Cll on CIA. A, Normal (normal DBA/10laHsd mice). B, Controi (Collagen—
induction arthritis and no treatment). C, MTX{ Collagen—induction arthritis and intraperitoneal injection of 0.3 mg/kg
Methotrexate). D, SPP (Collagen—induction arthritis and intraperitoneal injection of 2 mg/kg Soyeum Pharmacopuncture
solution). Masson—trichrome staining. Cross—sections of the Hindpaw from a Murine CIA, Original magnifications: X 20.
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