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Antioxidant Activity of Rosmarinic Acid Contributes to Inhibition of Matrix
Metalloproteinase Activity in Rat Lung
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Rosmarinic acid is an ester of caffeic acid and 3,4-dihydroxyphenyllactic acid, being found
to have a multitude of biological activities such as anti-inflammation, antimutagen and
antioxidant. In order to establish the relationship between antioxidants and matrix
metalloproteinase (MMP) -inhibitory activity, rosmarinic acid and caffeic acid were
evaluated for their potential in 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging
activity and blocking of MMP activity. Gelatinase activity was measured using the gelatin
degradation and/or gelatin-zymography assay. From comparison of the different levels of
DPPH radical scavenging activity, it was deduced that a crucial role in inhibition for MMP
activity might play by an antioxidant activity. This comparative study is proposed as a basis
for designing the enhanced antiproteolytic activities, and no or reduced side effects for use

in hindering inflammation, cancer invasion or metastasis and angiogenesis in lung.
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Fig.1. DPPH-radical Scavenging Activity of Rosmarinic Acid and Caffeic Acid
-@-, rosmarinic acid; -O-, caffeic acid. Vertical lines show the standard error of the mean. (n=4)

211kDa m—)

Fig.2. Gelatinolytic Activity of Lung 9000 X g Supernatant Fraction Activated by APMA
Activation, incubation and electrophoresis were carried out as described in Materials and Methods. Lane:1,
gelatin alone; 2, gelatin, 9000 X g supernatant fraction treated with APMA only; 3, gelatin, 9000 X g
supernatant fraction treated with APMA and 10mM EDTA; 4, gelatin, 9000 X g supernatant fraction
treated with APMA and 100 » M rosmarinic acid. Arrow indicates 211kDa.
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Ilig.3. Effect of Rosmarinic Acid on Gelatinolytic Activity of Lung 9000 X g Supernatant Fraction
Quantification for inhibitory activity was performed by determination of the disappearance of gelatin-
peculiar protein band (211 kDa) . The inhibitory activity is shown as the percentage of EDTA-control
value. Each experiment was performed independently in triplet, and the data are shown as mean (n=3-5).

Fig.4. SDS-PAGE Gelatin-Zymography of Lung 9000 X g Supernatant Fraction
Augmentation of gelatinolytic activity was performed as described in Fig. 2. The supernatant fraction was
incubated with or without EDTA or rosmarinic acid for 18 h, and applied to gelatin (1.0 mg/ml) -
containing gel in non-reducing conditions. A. Control. The clear bands correspond to pro MMP-2 and
activated MMP-2. B. With EDTA. C. With 100 z M rosmarinic acid.



62 Pose RAERR*, EREASET-, Wb R, Sl X2

7 - COBEBENRES EEENL Ry 2 AHIE
DRI L 2 NRERERIL S AT L DOR%E,
Ghbile OBFIEROLEH ZZE L 2L
% B2, Siwik B 7 L OERMESEMBBIC B 5 2
5 — 7 VAR OTMMP (233 B ER EE O &
BrwgftkFZFLEXFTorForF -k
HBA—=IN—=FF LRI ITWNDEENPL, 5
WZHIIEAL SOD & A~ VIV SODIEME, & 4 \widk
INEFFUREHD YT —EIEEORIHIC L S
BERALKFZL NV EAICECEG TS L3N
52 Fla—A6-1) YEEOHEIZ L %ML
A—NX—FF L FLRLVO LA SHE L7,
ZOREER, BRIk EE XA ——FF L Nz
a9 =7 VSO [BH) - proline D ELY 3A
AEHETLZENS, a7 -7 VAT RE

L, 7aas—4 ral (D, a2 (D, o3 ()
ODmRNABZBDOE T2 FEHE L. FAREIZ,
MMP-2, MMP-9, MMP-13 DG ICHE D &2 L,
ECMAMA% 5T A L 2R L TWAS, 72,
7 v MTHRRICB W T EEAEIEREIC BV
THAETI MMP-2 & A5 5 MMP-9 O mRNA D%
BAfEesn b2 &, 51 F Y rF o4 F
VF =PI MMP O3 & e L, TIMP-
QDFEHEMF T A LI HEEINTED,
MMP iGPEIZ A —8—F F 2 T U A IVHEE L B
BB Z EARBENTNSL W,

AFER LY, nA<Y) YEIZDPPHT V4 )V
ZBRET HmPIRILER 2R3 & L MMP BH
EEHEZRL, H 7z —BlIuo X~ LEBICH
b UPUER b 1299 <, MMP FLEEH & 55\ &

100 O
80 -
)
o~
€ 60 -
o
£ 40
£
20 -
0 1 1 1 T 1
5 10 50 100 EDTA

Concentration (UM)

Fig.5. Effect of Rosmarinic Acid on SDS-PAGE Gelatin-Zymography in Lung 9000 X g Supernatant Fraction
Quantification for inhibitory activity was performed by determination of the disappearance of gelatin-gel
staining. The inhibitory activity is shown as the percentage of EDTA-control value. Each experiment was
performed independently in triplet, and the data are shown as mean (n=4-5).
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