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Inhibition of Nitric Oxide Production by the Extracts of Hibiscus manihot

Eun Young Park and Ki Sook Yang”
College of Pharmacy, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract — Anti-inflammatory activity of the extracts of Hibiscus manihot was investigated through the evaluation of its
inhibitory effect on the production of inflammatory biomarkers (-NOS, COX-2) in RAW264.7 murine macrophage cells.
Among the sequential solvent fractions (hexane, dichloromethane, ethyl acetate, n-butanol and water), the fractions of
dichloromethane (1 ug/m/) and ethyl acetate (5 ug/ml) showed potential inhibitory activities on i-NOS and COX-2 activity
in RAW264.7 cells. These results suggest that Hibiscus manihot might have an anti-inflammatory activity through the sup-

pression of inflaimmatory markers.
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9] lysis buffers 7}, 30 ~1A17F Bt lysis A7) & GAE
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Fig. 1 - Effect of sequential solvent fractions of Hibiscus manihot (5,
10 ug/ml) on the viability of RAW 264.7 cells with LPS
(1 pg/ml). Results were expressed as % of N.C. (BC: (+)
LPS group, N.C: (-) LPS group, H: hexane, D: dichloro-
methane, E: ethylacetate, B: butanol, W: H,0).
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Fig. 2 - Inhibition of NO production in RAW 264.7 cells by the
sequential solvent fractions of Hibiscus manihot. RAW
264.7 cells (1x10° cells/mi) were incubated for 24 hrs in
DMEM containing 10% FBS and were treated for 18 hrs
with fractions and LPS (1 pg/ml). NO released into the cell
culture medium was measured by the Griess reagent in the
nitrite form. Each value represents the mean+S.D (n=3).
Significantly different from LPS control, *p<0.01, **p<
0.001 (PC: (+) LPS group, N.C: (-) LPS group, H: hexane,
D: dichloromethane, E: ethylacetate, B: butanol, W: H,0).
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Fig. 3 —Inhibition of NO production in RAW 264.7 cells by dichlo-
romethane fraction in Hibiscus manihot. RAW 264.7 cells
(15x10°cells/m/) were incubated for 24 hrs in DMEM
containing 10% FBS and were treated for 18 hrs with
dichloromethane fractions (1, 2, 4, 8 pg/ml) and LPS (1 pg/
ml). NO released into the cell culture medium was
measured by the Griess reasent in the nitrite form. Each
value represents the mean+S.D (n=3). Significantly
different from LPS control, *p<0.01, *¥$<0.001 (PC (+)
LPS group, N.C: () LPS group, H: hexane, D:
dichloromethane, E: ethylacetate, B: butanol, W: H,0).
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Fig. 4 — Inhibition of NO production in RAW 264.7 cells by solvent
fractions of Hibiscus manihot. RAW 264.7 cells (1x10°
cells/ml) were incubated with effector for 20 hrs after LPS-
activation for 20 hrs by LPS (1 pg/mi). NO released into the
cell culture medium was measured by Griess reagent in
the nitrite form. Each value represents the mean=S.D
(n=3). Significantly different from LPS control, *<0.01,
*#5<(.001 (RC: (+) LPS group, N.C: () LPS group, H:
hexane, D: dichloromethane, E: ethylacetate, B: butanol,

Ww: H,0).
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Fig. 5 - The protein level of i-NOS was determined from the 24 hr
culture of cells stimulated with LPS (1 pg/mi) in presence
of Hibiscus manihot (5 ng/mi). (H.M: Hibiscus manihot, H:
hexane, D: dichloromethane, E: ethylacetate, B: butanol,
W: H,0).

AT EF THES nitric oxide(NO)YE 345k, AAE NO=

E]Zﬂ‘d Ao, A5, 2AEY 53 22 Al 73
ok 2he-g ERdit, 183, GFAElelA 1-NOSe o3l 343
2! NO* HBFEI, 55 59 GS5e-S FHA1A Bk o}
yet A5l Adde FXlte] A5 AsrlE Zle
7 484 g9

RAW 264.7 A3l LPS(1 pg/m)E ARE3810] 1-NOSS] e
FESE 5 Alge) Tz dee) tigk 9APdSE immunoblotting
< o€} FAstlnt. 11 AR Il Gl A% dichloro-
methane 5215 2 ethylacetate #3820 5 ug/ml 5 %14
LPS el v]sl 73t A axE vehdgich, olst 2
= NO2| A7} i-NOS A AE 53 Aoz Algd
t}Fig. 5).

oL

02

COX-2 Y0 0|X|= A&
Tl9] 9 oA eFEE9] #87)7.8- prostaglandin T4 2}



262 whoo

Fl=

AE vERH o= COX-29) A4 9 A8l 2§ Ao,
COX= COX-17 COX-2 & o] A=) thakst A Eoja] 2+
7 o 2 AES vERIY COX-12 9 9 A5 &
A, A% ¥4 B3 prostaglandin®] Ao 2Hg3sh,
AL E COX-2& FEOIY Q17ke] 5k R0 2d
Hoh 22wl COX-29) ©J8 prostaglanding®] THAJS Gzt
& Wik 202 o§AZIth. RAW 264.7 Al LPSA pg/
m)E A=g F3AEE Hesi] FAS 29 5 ugml 5
oAl dichloromethane #&&°] 71 725t o4 &35 vehy
o] $3% FHEEY0] IS s

2 &

FE AGE vEE A2 hexane, dichloromethane,
ethylacetate, butanol, = B&Eg AEE o], AEEA] 2 NO
AN EEE ol 85 FABYE ST o ATAE Rl
QFEE vX|A] 93kl dichloromethane, ethylacetate-&-Eo|A]
A e A L2 Jehliglor £3] dichloromethane
FEES 57t SrInE FEoEd o7 NO A Aag
& UERISITE =3 dichloromethane, ethylacetate 825
< -NOS =7t ¢5¢ $F 7|2l 2183l0) NOE Adeh= o
A= NO B4 Asiass Jehilct. =3, w2 o
gk A A28 S99 29, 5 pg/ml 51 i-NOSZH COX-
2014 73 AAERE Jehilo] FESARA L] Y 7FsAo)
Q& oz Abmrt

2 A7 sHoabE R SRC 428 TAE ST
#192008) 22 FRH o ol ZAI=HY T},

= 8

D Hi718 ;@) oRgAE, ()AL A2 p. 333 (2003).

2) &5 FRANET A3 Y FEAE, P}, AR
p. 231 (2004).

3) Qiu, Y. : Extraction and determination of total flavones content
n Hibiscus manihot flower. J. Herbal Nornal University Natural
Science 30, 713 (2006).

4) Ignarro, L. J., Buga, G. M., Wood, K. S, Bymns, R. E. and
Chaudhur, G. : Endotherium-derived relaxing factor produced
and released from artery and vein is nitric oxide. Proc. Natl.
Acad. Sci. US.A. 84, 9265 (1987).

5) Angus, J. A. and Cocks, T. M. : Endotherium derived relaxing
factor. Pharmacol. Ther. 41, 303 (1989).

6) Knowles, R. G., Salter, M., Brooks, S. L. and Moncada. S. :
Anti-inflammatory glucocorticoids induction by endotoxin of
nitric oxide synthase in the lung. Liver and aorta of the rat.
Biochem. Biophys. Res. Commun. 172, 1042 (1990).

7) Rees, D. D., Cellek, S., Palmer, R. M. ]. and Moncada, S. :
Dexamethasone prevents the induction by endotoxin of a nitric
oxide synthase and the associated effect on vascular tone : an
insight into endotoxic shock. Biochem. Biophys. Res. Commun.
173, 541 (1990).

8) Nathan, C. : Nitric oxide as a secretory product of mammalian
cells. FASEB J. 6, 3051 (1992).

9) Aeberhard, E. E., Henderson, S. A. Arabolos, N. S,
Griscavage, J. M., Castro, E E., Barrett, C. T. and Ignarro,
L. J. : Nonsteroidal anti-inflammatory drugs inhibit expression
of the inducible nitric oxide synthase gene. Biochem. Biophys.
Res. Commun. 208, 1053 (1995).

10) Salvemini, D., Milko, T. B, Masferrer, J. L., Seibert, K.,
Currie, M. G. and Needleman, P : Nitric oxide activates
cyclooxygenase enzymes. Proc. Natl. Acad. Sci. US.A. 90,
7240 (1993).

11) McCartney-Francis, N., Allen, J. E., Xie, Q. W, Nathan, C. E
and Wal, S. M. : Suppression of arthritis by an inhibitor of nitric
oxide synthase. /. Exp. Med. 178, 749 (1993).

12) Pellat-Deceunynck, C., Wietzerbin, J. and Drapier, J. C. :
Nicotinamide inhibits nitric oxide synthase mRNA induction in
activated macrophage. Biochem. J. 297, 53 (1994).

13) Yu, S. M. : Thaloporphine selectively inhibits expression of the
inducible, but not the constitutive, nitric oxide synthase.
Biochem. J. 303, 289 (1994).

14) Ffeelisch, M. and Stamler, J. : Methods in nitric oxide research.
John Wiley and Sons, p. 492 (1955).

15) Ben-Erik, W. and Michael, W, : Medicinal plants of the world.
Briza Publication, p. 170 (2007).

16) Jang, M. ]., Rhee, S. ], Cho, S. H., Woo, M. H. and Choi,
J. H. : A Study on the anti-oxidative, anti-inflammatory and
anti-thrombogenic effects of Zanthoxylhum piperitum DC.
Extract 35, 21 (2006).

17) Dorman, H. J., Bachmayer, O., Kosar, M. and Hiltunen, R. :
Antioxidant properties of agqueous extracts from selected
lamiaceae species grown in Turkey. J. Agric. Food Chem. 25,
762 (2004).

18) Santos-Gomes, P C., Seabra, R. M., Andrade, B B. and
Fernandes-Ferreira. M. : Determination of phenolic antioxidant
compounds produced by calli and cell suspensions of sage
(Salvia officinalis 1.). J. Plant Physiol. 160, 1025 (2003).

19) Tesuka, Y, Irikawa, S., Kaneko, T., Bankota, A, H., Nagaoka, T,
Xiong, Q., Hase, K. and Kadota, S. : Screening of Chinese
herbal drug extracts for inhibitory activity on nitric oxide
production and identification of an active compound of

J. Pharm. Soc. Korea



3= 259 Nitric Oxide A4 g3 263

Zanthoxylum bugeanum. J. Ethnopharmacol. 77, 209 (2001). 21) Hyun, E. A,, Lee, H. ], Yoon, W. J,, Park, S. Y, Kang, H. K,,

20) Masferrer, J., Zweifel, B. S., Manning, P. T, Hauser, S. D, Kim, S. ]. and Yoo, E. S. : Inhibitory effect of Salvia officinalis
Leahy, K. M., Smith, W. G., Isakson, P. C. and Seibert, K. : on the inflammatory cytokines and inducible nitric oxide
Selective inhibition of inducible cyclooxygenase 2 in vivo is synthesis in murine macrophage RAW264.7. Yakhak Hoeji 48,
anti-inflammatory and nonulcerogenic. Proc. Natl. Acad. Sci. 159 (2004).

91, 3228 (1994).

Vol. 52, No. 4, 2008



