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Anti-inflammatory and Anti-nociceptive Effects of Ethyl Acetate
Fraction of Lindera glauca

Jong Soo Kim', Bo Hye Kang', Seung Ju Park', Woo In Yang', Myung Soo Kim', Byung Soo Lee',
Dong Seok Cha', Se Youn Lee', Jin Kwon?, and Hoon Jeon'*
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Abstract — The present study was designed to evaluate the anti-inflammatory and anti-nociceptive potential of the ethyl acetate
fraction of Lindera glauca (ELG). We found that ELG significantly suppressed NO production through decreased enzyme
activity and expression of iNOS in the IFN-y/LPS-activated murine peritoneal macrophages. The treatment of ELG also down-
regulated the expression of COX-2. Our western blot data revealed that inhibitory effects of ELG on these pro-inflammatory
mediators were attributed to inactivation of NF-xB. In addition, ELG-fed mice showed a marked decrease in paw edema
induced by subplantar injection of trypsin, suggesting in vivo anti-inflammatory potential of ELG. We further investigated the
anti-nociceptive properties of ELG using thermal and chemical nociception model. We found that ELG has a strong anti-noci-
ceptive activities in both central and peripheral mechanism. An additional combination test with naloxone revealed that opioid
receptor was not involved in the ELG-mediated anti-nociception. In conclusion, ELG may possibly be used as valuable anti-
inflammatory and anti-nociceptive agent for the treatment of inflammatory diseases and pains.
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Fig. 1. Anti-inflammatory effects of ELG (A) Cell viability was evaluated by MTT assay as described in the method. The results
are expressed as means+ S.D. of three independent experiments duplicate in each run. (B) NO production. NO release was mea-
sured by the Griess method. NO (nitrite) released into the medium is presented as the mean+ S.D. of three independent exper-
iments duplicate in each run. The nitrite volume was determined by using sodium nitrite (NaNO,) standard curve.; *p <0.01 and
**p <0.001 compared to IFN-y/LPS-treated control group. (C) iNOS enzyme activity was measured by stimulating peritoneal mac-
rophages (3 x 10° cells/well) with IFN-y (20 U/mL) for 6 h, then stimulated with LPS (10 pg/mL). After 12 h, various concen-
trations of ELG were treated and incubated for another 12 h. The supernatant were obtained and measured by the Griess method as
described previously. **p <0.001 compared to IFN-y/LPS-treated control group. (D) iNOS and COX-2 expression. The protein
extracts were prepared; samples were analyzed for iNOS and COX-2 expression by western blotting as described in the method. (E)
NF-kB translocation. The nuclear extracts were prepared; samples were analyzed by western blotting. (F) Trypsin-induced paw
edema assay. Mice were pre-treated distilled water, Indomethacin, ELG before injected trypsin solution. After 1 h, the trypsin solu-
tion was injected in a volume of 30 pL subplantarly. Trypsin was dissolved in sterile 0.9% saline. The size of edema was assessed
by measuring the volume of the hindpaw immediately before and 1h after the agonist injection. Data shown represent the
mean+ S.EM. (n=8-12). *p<0.1, **p<0.01 compared to the control group.
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Fig. 2. Anti-nociceptive effects of ELG (A) Tail immersion test. The mice were treated with Tramadol (15 mg/kg; i.p.), ELG (250,
500 mg/kg; p.o.), or distilled water. Values expressed as mean + S.E.M. and units are in seconds (n=10—-12). (B) Hot-plate test. The
mice were treated with Tramadol (15 mg/kg; i.p.), ELG (250, 500 mg/kg; p.o.), or distilled water. Values expressed as mean +
S.E.M. and units are in seconds (n=10-12). (C) Acetic acid-induced writhing test. The mice were treated with Indomethacin (10
mg/kg), ELG (250, 500 mg/kg), or distilled water orally. Values expressed as mean + S.E.M. (n=8). Differences between groups
were statistically analysed by one-way ANOVA. *p<0.01 and **p <0.001 compared to vehicle-treated group.
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Table I. Analgesic activity of ELG on formalin test

Kor. J. Pharmacogn.

Dose Naloxone First Phase (0—5 min) Second Phase (25—40 min)

Treatment — — — —

(mg/kg) (5 mg/kg) Licking time (s) Inhibition (%) Licking time (s) Inhibition (%)

Vehicle - - 129.68 + 11.48 - 153.85+ 11.84 -
Tramadol 15 - 76.54+9.12" 40.97 80.80 + 5.26™ 47.48
15 + 100.10 + 6.91* 22.80 130.50 + 12.09% 15.17
Indomethacin 5 - 125.22 £ 6.70 3.44 90.16 + 6.51" 41.40
5 + 121.36 + 8.79 6.41 92.63 + 9.04" 40.80
ELG 250 - 98.40 + 12.54 24.12 119.20 + 11.96" 22.52
500 - 84.30+9.27" 34.99 91.50 + 12.73" 40.53
500 + 74.17 + 13.63" 32.60 97.63 + 5.53" 39.80

The mice were treated with tramadol (15 mg/kg), indomethacin (5 mgkg), ELG (250, 500 mg/kg) or distilled water. Values expressed
as mean=S.EM. (n=28-10). Naloxone (5mg/kg) treatment was performed 15 min prior to drug administration. Differences between
groups were statistically analyzed by one-way ANOVA. *p<0.01 and **»<0.001 compared to vehicle-treated group, while *p <0.01

and #p<0.001 compared to naloxone-untreated group.

AFE-E]E acetic acid-induced writhing testS 53] 2131
t}3? Acetic acid-induced writhing test®] 5% & 7]
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writhing motiong &30 2 ZHAAIZIT} o] A tol|A
ELGE COX-2Z 2AISIL trypsin® 2 F=d SHFE 9
Aets 27 e AS dRIE 4548 225
oM e N85S el 2oz o= glon, A
ELG &% FowolAM= 5278 writhing motion 74~
£(22.59%)s SR1T T A3 THFig. 20).
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Tt 224 8l A=9 formaling I 3kAFSE
H 7 7] T AYUSS Sl SRS =l |
2 C A/E 53 AHAQA Aol 23t first phase2] H
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histamine 57 22 9% w7iA ] SIS WA €k A
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phased| A 5 ot T @35 B th(first phase :
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