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Anti-inflammatory and Antioxidant Effects of Clam Worm
Extract Treated with Peptidoglycan

Se-woong Kim, Mahesh Sapkota, Ming Yang, Liang Li and Yunjo Soh*
Department of Dental Pharmacology, School of Dentistry, Chonbuk National University, Jeon-ju 561-756, Republic of Korea

Abstract — Peptidoglycan in inserts and mammals is well known to improve biological functions in the host’s immune system.
However, it is unclear how Peptidoglycan exerted its anti-inflammatory capacity especially in clam worm (Marphysa san-
guinea). In this experiment, the anti-inflammatory and antioxidant effects of clam worm extract treated with (PCWE) pep-
tidoglycan (Micrococcus luteus) in RAW264.7 cells were examined by measuring MDA, catalase, SOD, GSH-Px and
inflammatory cytokines (nitric oxide, iNOS, interleukin-1p and tumor necrosis factor-a). PCWE significantly increased the
activities of catalase, SOD and GSH-Px and decreased the level of MDA. Interestingly, PCWE induced activities of SOD and
GSH-Px more than clam worm extract without peptidoglycan (CWE). In addition, PCWE decreased NO production, iNOS,
COX-2, TNF-a. and IL-1p better than CWE. Taken together, these results indicate that PCWE has the potential as a natural

antioxidant and a therapeutic for inflammation-related diseases.
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Aok g 7[7] — wijFel] ARE-Sli= Dulbecco’s modified
Eagle’s medium(DMEM) ¥jA] 2} heat-inactivated Fetal
bovine serum(FBS)= Gibco BRL(Gaithersburg, MD, USA),
Antibiotics(penicillin G} streptomycin) 8212 Hyclone
(Logan, UT) A& A8l AR&-sIATE 3qkst 240 A
4% = SOD kit trevigen(Gaithersburg, MD, USA),
GSHPx kit= Oxis International, Inc.(Forster, CA, USA)®]
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GSH-Px assay buffer®} 1.6 mM GSH, 0.32mM NADPH
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Fig. 1. Effects of clam worm extract treated with (PCWE) or
without peptidoglycan (CWE) on RAW 264.7 cell viability.
The cells were treated with 2.5, 5 and 10 pg/ml of extracts for
24 h and cell viabilities were measured by MTT assay.
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Fig. 2. Effects of clam worm extracts treated with (PCWE) or
without (CWE) peptidoglycan on MDA in LPS-stimulated
RAW264.7 macrophages. Cells were pre-incubated with or
without indicated concentrations of extracts for 2 h, and then
treated with LPS (2 pg/ml) for 20 h. *P<0.05 as compared
with the untreated group. "P<0.05 as compared with the LPS
treatment group. " P<0.05 as compared with PCWE (10 pg/
ml) and CWE (10 pg/ml) treatment group.

I Blws] FEOEH R {4 A TS YERAITH
(P<0.05). 2} HE|=ZFE7t A2E FEEN e @A
10 pg/ml FEAA 2129 oA G35 JeERITHP<0.05).
A= B =R AE FE=01A 10 pg/ml =M
B A 35 JERRAY e =2t A2EiA] @2 F
=53} ¥)ws] MDA oAl @37t freldoz o =4
Efsttt. o] Adte AAHo] FEE AAZE AF I8t
F7HE oAE & dou e EFETRE A Al B 52
e S A A 74 o= waEw, webA] qE =3t
Agld FEE-2 LPS| ofsf S71 4ksh SEH 2] 4F
B2l X zpksle] S A A 4 dokar sk

Table I. Effects of clam worm extracts treated with (PCWE) or without (CWE) peptidoglycan on antioxidative enzyme

activities in LPS-stimulated RAW264.7 cells

LPS (2 pg/ml)

LPS
Control 2 ug/ml) PCWE (pg/ml) CWE (pg/ml)
5 10 25 5 10
Catalase (unitsime proeinmin)  30F 4704+ 5060+ 7437+ 87.12+ 5174+  59.78+ 8335+
u ep 1.9 0.92" 1.06° 272" 4.83° 3.00 467 5.89°
. o 6.01+ 776+ 1174 13.03+ 1427+ 946+ 931+  13.19+
SOD (units/mg protein/min) 0.28 031" 055 0260 088" 0.11 0.16 037
GSHopx (@U/ml protein) 32826 33948 3303+ 3835: 4584 3378+ 37.00: 43.79+
p p 0.76 0.30 051 033 0.42 0.95 0.48 1.09

Cells were pre-incubated with or without indicated concentrations of clam worm extracts treated with (PCWE) or without (CWE)
peptidoglycan for 2h, and then treated with LPS (2 pg/ml) for 20 h. The activities of catalase, SOD (superoxide dismutase), and
GSH Px (glutathione peroxidase) were measured as described in the Materials and Methods. Each value represents as meantS.E.M

P<0 05 as compared with the untreated group
P<0 05 as compared with the LPS treatment group

"P<0.05 as compared with PCWE (10 pg/ml) and CWE (10 pg/ml) treatment group
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02 E2 SHEE YERNJAL(P<0.05), FE| ==t A
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Fig. 3. Effects of clam worm extracts treated with (PCWE) or without (CWE) peptidoglycan on iNOS and COX-2 protein expres-
sion in LPS-stimulated RAW264.7 macrophages. Expression of iNOS (B), COX-2 (C) and B-actin was detected by immunoblot
analysis with specific antibodies (A). Cells were pre-incubated with or without indicated concentrations of extract for 2 h, and
treated with LPS (2 pg/ml) for 20 h. *P<0.05 as compared with the untreated group. "P<0.05 as compared with the LPS treatment
group.  P<0.05 as compared with PCWE (10 ug/ml) and CWE (10 pg/ml) group.
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Fig. 4. Effects of clam worm extracts treated with (PCWE) or
without (CWE) peptidoglycan on nitrite production in LPS-
stimulated RAW264.7 cells. Cells were pretreated with 2.5, 5,
and 10 pg/ml clam worm extracts for 30 min before treatment
with LPS (2 pg/ml) for 24 h. The supernatants were taken and
NO was measured using a Griess reaction assay Kit. P<0.05
as compared with the untreated group. "P<0.05 as compared
with the LPS treatment group. " P<0.05 as compared with
PCWE (10 pg/ml) and CWE (10 pg/ml) treatment group.
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Fig. 5. Effects of clam worm extracts treated with (PCWE) or without (CWE) peptidoglycan on IL-1p (A) and TNF-a (B) release
in LPS-stimulated RAW264.7 cells. Cells were pretreated with 2.5, 5 and 10 pg/ml of extracts for 30 min and then stimulated with
2 pg/ml of LPS for 8 h (TNF-0) and 24 h (IL-1p). The levels of secreted cytokines were analyzed by ELISA according to the man-
ufacturer’s instructions. "P<0.05 as compared with the untreated group. "P<0.05 as compared with the LPS treatment group.
"P<0.05 as compared with PCWE (10 pg/ml) and CWE (10 pg/ml) treatment group.
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