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Abstract — Leukotriene B, (LTB,) is a pro-inflammatory mediator synthesized in myeloid cells
from arachidonic acid. Elevated levels of LTB, have been found in a number of inflammatory dis-
eases and levels are related to disease activity in some of these. Because LTB, interacts with cells
through specific cell surface receptors, LTB, receptor blockade is the most specific approach to
reduce the pathogenic role of LTB,. In order to find LTB, receptor antagonist from plants, we
screened the LTB, receptor antagonistic activity of the methanol extract and solvent fractions of
herbal drugs. The ability of samples to inhibit specific binding of ["H]-LTB, to human peripheral
neutrophils was used as assay to evaluate the antagonistic activity of plant materials. Among the
tested methanol extracts of herbal drugs, Mori Radicis Cortex, Perillae Semen, Armeniacae Semen
and Sophorae subprostratae Radix showed potent inhibitory activity above 70% at the concen-
tration of 100 pg/ml. The inhibitory activities of LTB, binding to human neutrophils were evaluated
for several solvent fractions at three different concentrations. Especially, hexane soluble fractions
of Anemarrhenae Rhizoma and Embeliae Radix, and ethyl acetate soluble fractions of Aristolochiae
Fructus, Magnoliae Cortex and Zingiberis Rhizoma crudus showed moderate activity at 25 ug/ml.
These fractions were promising candidates for the study of the activity-guided chromatographic
purification of active compounds. Silica gel column chromatography of hexane soluble fractions of
Anemarrhenae Rhizoma and Embeliae Radix gave very active sub-fractions, AA-4 and ES-4, and
their inhibition activities of LTB, binding to human neutrophil at 30 pg/ml were 78% and 62%,
respectively. From these results we could anticipate new LTB, receptor antagonist from herbal
drugs, and the block of LTB, effects may provide beneficial in neutrophil mediated diseases such
as inflammation and bronchial asthma.
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Table L. Inhibition of receptor binding of LTB, to human neutrophils by solvent fractions of herbal medicines

Drug Name Latin Name Inhibition(%)*

MeOH Hexane EtOAc Water
Anemarrhenae Rhizoma(A] &) Anemarrhena asphodeloides 32 80 58 <10
Aristolochiae Fructus(?}+%) Avistolochia contorta 61 51 78 20
Armeniacae Semen(3] ¢1) Prunus armeniaca 71 43 54 <10
Artemisiae asiaticae Herba(°] §) Artemisia asiatica 66 65 76 <10
Asteris Radix(*+-9)) Aster tataricus 22 - - -
Embeliae Radix(& 7] ) Embelia parviflora 44 62 33 26
Ephedrae Herba(®13}) Ephedra sinica 29 83 69 65
Eriobotryae Folium(¥] 3+4) Eriobotrya japonica 52 43 42 18
Eucommiae Cortex(F%) Eucommia ubmoides 67 42 55 <10
Magnoliae Cortex(3-4F) Magnolia officinalis 55 63 25 52
Mori Radicis Cortex(“ 3 =) Morus alba 102 11 62 89
Perillae Semen(4:%}) Perilla sikokiana 73 74 56 <10
Persicae Semen(=<1) Prunus persica <10 - - -
Puerariae Radix(Z) Puyeraria thunbergii <10 - - -
Raphani Semen(\}] & z}) Raphanus sativus <10 - - -
Rubi Fructus(E£4) Rubus coreanus <10 - - -
Saussureae Radix(&3F) Saussurea lappa 32 39 56 <10
Sophorae subprostratae Radix(4t52)  Sophora subprostraia 71 49 27 <10
Stemonae Radix(¥ ¥) Stemona japonica <10 - - -
Torilidis Fructus(AH3Ah) Torilis japonica 66 51 55 <10
Zingiberis Rhizoma crudus(4§ 7) Zingiber officinale 35 27 71 <10

All samples were tested at 100 ug/ml in [3H]-LTB4 binding assay mixture.
*The inhibition (%) was calculatd as described in Results and Discussion section.

Table II. Dose dependent inhibition of receptor binding of LTB, to human neutrophils by solvent fractions of herbal
medicines

Drug Name Fractions Inhibition (%)

100* 50* 25%

Anemarrhenae Rhizoma hexane 80 58 27
EtOAc 58 24 <10

Aristolochiae Fructus EtOAc 78 46 32
Artemisiae asiaticae Herba hexane 65 <10 <10
EtOAc 76 <10 <10

Embeliae Radix hexane 80 58 33
Ephedrae Herba hexane 83 33 <10

EtOAc 69 51 12

Magnoliae Cortex hexane 63 41 26

Mori Radicis Cortex EtOAc 62 48 18

Perillae Semen hexane 74 23 21

Zingiberis Rhizoma crudus EtOAc 71 70 46

*Final concentrations in binding assay mixture in pg/ml.
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Fig. 1. Inhibition of receptor binding of LTB, to

human neutrophil by the column fractions of the hex-
ane soluble fraction of Anemarrhenae Rhizoma.
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Fig. 2. Inhibition of receptor binding of LTB, to
human neutrophil by the column fractions of the hex-
ane soluble fraction of Embeliae Radix.

Ak o) ARHE TSR 4R 7} A2
BiOAc 7H-E8eE A% e 89 7% TLC
A 8T 4 R0, oz ol 4259 EiOAC

7HEEEOA vlwA ke 848 1/}@‘41—‘:—
59 Ao oAkt 4 »l?i‘jr

HA7EA] LTB, -84 AsAE Nash) 9% =
e R A71ggel o BAES o)l e
™, °o]5& LTB, FZF M, hydroxyacetophe-
none-%A4| ™ dicarboxylic acid®]® Al 71x] 712 &
AL 7 BRIEEE FA UE 4 Q) 2
HAE ASAZE leucettamine A7} FL3F BAg
A SRl EeEdom® IC, o] 4.6 uMEA]
Aol FIIRAEATEC vls wekgt Hold), FH
ANRAEZ AME3k= FYA9) o)8o] ol BAE
95 A8 AXNAFAZE cysteinyl leukotriene 4§
/A AsjAe] Zafirlukaste} 5-LO Asi#]21 Zileuton
ol MEEEA, A7E LTB, 584 A3AS 212

F2 A

271

AgA= AslEs =Ho) 7i&sl= ok LTB,
FEA A= A 4F 9EEE | vy
5011 e ARaAe gl Ao duAus 24
< 7 ARE 3i3tE 249 AXZE 2AT ARl
E‘r. HAERTH 2L 249 SEAE AN
A& oy @A 71 FZo] wig- AFH o]

Fope] AFe] w9 F23 ou]E 7Hh
4 £
Leukotriene B, (LTB)= &43d a3t uj4)

A arachidonic acidZH-E] 5-lipoxygenase®
o8] FA== =Hojth LTBE 495 AHjelA

BT A AT B R T
A A4S o GFERE HAGYS ¥g 578

Sel7. HAE BRS ARE SR 9, 1 7]
o] HEapl BUE A T 95y Qe 9
glo] 171 Sk LTBA= M=l ALEH) 48

Aol Afsle] B UeRlE, B4 EE @34
g BFoz LTBS &4& #A7e wHes
LTB, S840 that A1) o] 713 Haizlo]
3 25 £UOR o)gan Ag. dofesr
Mz& 2A9 LTB, #84 AsAE 27 949 =

Hog ghiollx] AL EHE Ao zZ"oﬂ et
LTB, 84 A% AsN8A8S AN 4] %
7he Alge] oA Rejg sFTo] e F99
47} BA€ PHI-LTB, 2i7h=e] 23S 2dAske 5
Ho= Hrsisirt.

7 QA ge] WEE F2E T 4, &4,
3ol = ARFZo] 100 ug/ml =0l 70% o))
A AEAE Jepiiet. wghe F2E 55
Al Bgo] AFdE AEe FH Axd 8EY F
53] @do] Al BEE E¥s9 sk 100, 50,
25 ug/miel FEo BAL AN A, A7, 3o
%9] hexane 7H&EEI whEH, Inx, A7
EtOAc 7H-Ego] ul-¢- F3 g 84S B AR
¢} 37 %9 hexane 7H-EE o2 FH du7pAd 2
He Bole 42 &EE AA49 ES4= 30 ug/ml
=0l LTB, 84 A% Asi@dol 2zt 78%
2 62%=A] v it ol9h e Abe et
B Ao 89 &Y FEPYE T AR F
Aol LTB, 484 Asi#E 23 LB, 84S =
aftoza A9 R Ao X5 28 F e
4o £Fo| 7t 2R ZdEnh

=

EI

—_



278

A A

B A7 A 2A%EEe] 19999 )

F32 ololgom olo] ZAkE =gy

10.

212Ed

. Borgeat, P and Samuelsson, B. (1979) Transfor-
mation of arachidonic acid by rabbit polymorpho-
nuclear leukocytes, J. Biol. Chem. 254: 2643-2646.

. Ford-Hutchinson, A. W, Bray, M. A., Doig, M. V,
Shipley, M. E. and Smith, M. J. H. (1980) Leu-
kotriene B,, a potent chemokinetic and aggregating
substance released from polymorphonuclear leuko-
cytes, Nature 286: 264-265.

. Yokomizo, T, Izumi, T, Chang, K., Takuwa, Y. and
Shimizu, T. (1997) G-protein-coupled receptor for
leukotriene B, that mediates chemotaxis, Nafure
387: 620-624.

. Cromwell, O., Walport, M. J., Morris, H. R., Taylor,

G. W, Hodson, M. E., Batten, J. and Kay, A. B.
(1981) Identification of leukotrienes D and B in spu-
tum from cystic fibrosis patients, Lancet 2: 164-165.

. Antonelli, M., Bufi, M., De Blasi, R. A., Crimi, G.,
Conti, G., Mattia, C., Vivino, G., Lenti, L., Lom-
bardi, D. and Dotta, A. (1989) Detection of leu-
kotrienes B,, C, and of their isomers in arterial,
mixed venous blood and bronchoalveolar lavage
fluid from ARDS patients, Iufensive Care Med. 15:
296-301.

. Wardlaw, A. J., Hay, H., Cromwell, O., Collins, J. V.

and Kay, A. B. (1989) Leukotrienes, LTC, and
LTB4, in bronchoalveolar lavage in bronchial asthma
and other respiratory diseases, J. Allergy Clin.
Immunol. 84: 19-26.

. Kraghalle, K. and Voorhees, J. J. (1985) Arachidonic

acid in psoriasis. Pathogenic role and pharmaco-
logical regulation, Acta Derm Venereol Suppl. (Stockh)
120: 12-17.

. Rae, S. A,, Davidson, E. M. and Smith, M. J. (1982)

Leukotriene B,, an inflammatory mediator in gout,
Lancet 2: 1122-1124.

. Davidson, E. M. and Rae, S. A. and Smith, M. J.

,(1983) Leukotriene B,, a mediator of inflammation
present in synovial fluid in rheumatoid arthritis,
Ann. Rheum. Dis. 42: 677-679.

Stenson, W. E (1990) Role of eicosanoids as medi-
ators of inflammation in inflammatory bowel dis-
ease, Scand. J. Gastroenterol. Suppl. 172: 13-18.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kor. J. Pharmacogn.

Powell, W. S. (1984) Properties of leukotriene B, 20-
hydroxylase from polymorphonuclear leukocytes,
J. Biol. Chem. 259: 3082-3089.

Tsai, B. S., Keith, R. H., Villani-Price, D., Haack, R.
A. and Djuric, S. W (1994) The leukotriene B,
receptor agonist/antagonist activities of SC-45694 in
human neutrophils, J. Pharmacol. Exp. Ther. 268:
1493-1498.

Lin, A. H., Ruppel, P. L. and Gorman, R. (1984) Leu-
kotriene B, binding to human neutrophils, Pros-
taglandins 28: 837-849.

Gorman, R. R. and Lin, A. H. (1987) Assay for the
leukotriene B, receptor, Methods Enzymol. 141: 372-
378.

Ford-Hutchinson, A. W, Charleson, S. and Evans, J.
E (1988) Leukotriene B, receptors on rat and
human neutrophil membranes, Methods Enzymol.
163: 340-343.

Suh, H., Jeong, S.-J., Han, Y. N, Lee, H.-J. and Ryu,
J-H. (1997) 3-Amino-1,2-benzisoxazoles: A new
family of potent inhibitors of LTB, binding to the
human neutrophils, Bioorg. Med. Chem. Lett. 7, 389-
392.

Fukuyama, Y., Kiriyama, Y., Okino, J., Kodama, M.,
Iwaki, H., Hosozawa, S. and Matsui, K. (1993) Nat-
urally occurring 5-lipoxygenase inhibitor. II. Struc-
tures and syntheses of ardisianones A and B, and
maesanin, alkenyl-1,4-benzoquinones from the rhi-
zome of Ardisia japonica, Chem. Pharm. Bull. 41:
561-565.

Jackson, W. T, Boyd, R. J., Froelich, L. L., Gapinski,
D. M, Mallett, B. E. and Sawyer, J. S. (1993)
Design, synthesis, and pharmacological evaluation
of potent xanthone dicarboxylic acid leukotriene B4
receptor antagonists, /. Med. Chem. 36; 1726-1734.
Morris, J. and Wishka, D. G. (1988) Synthesis of
novel antagoinsts of leukotriene B, Tetrahedron
Lett. 29: 143-146.

Djuric, S. W, Collins, P W, Jones, P H., Shone, R.
L., Tsai, B. S,, Fretland, D. J., Butchko, G. M., Vil-
lani-Price, D., Keith, R. H., Zemaitis, J. M., Metcalf,
L. and Bauer, R. E (1989) 7-[3-(4-Acetyl-3-methoxy-
2-propylphenoxy)propoxy]-3,4-dihydro-8-propyl-
2H-1-benzopyran-2-carboxylic acid: an orally active
selective leukotriene B, receptor antagonist, /. Med.
Chem. 32: 1145-1147.

Konno, M., Sakuyama, S., Nakae, T., Hamanaka, N.,
Miyamoto, T. and Kawasaki, A. (1991) Synthesis
and structure-activity relationships of a series of
substituted phenylpropionic acids as a novel class of



Vol. 31, No. 3, 2000

22.

leukotriene B, antagonists, Adv. Prostaglandin,
Thromboxane Leukotriene Res. 21: 411-414.

Chan, G. W, Mong, S., Hemling, M. E., Freyer, A. J.,
Offen, P H., DeBrosse, C. W, Sarau, H. M. and
Westley, J. W. (1993) New leukotriene B, receptor
antagonist: leucettamine A and related imidazole
alkaloids from the marine sponge Leucetta micro-

279

raphis, J. Nat. Prod. 56, 116-121.

23. Fabbri, L. M., Piattella, M., Caramori, G. and Ciac-
cia, A. (1996) Oral vs inhaled asthma therapy. Pros,
cons and combinations, Drugs 52 Suppl. 6: 20-28.

(2000 7€ 18Y H)



