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FUZSORT  BE A 534 6 H 26 H

HUREOBRME  FAIHRIGE 5 55 2 THALY

¥M#H XBEE  Streptomyces sp. F4818 #kE&F P DH KIE(FH EHTD

B OB R

IERRICRT 2R
RXEEZR KR WA K
‘gﬂ% FEEAR % & BEHE B % @ HETAE
R I
#

BERADELE T AHRIEERWE & LT, AL TiZleupeptin', chymostatin?, antipain®,
pepstatint D2k EBEEAEME, 77 V¥ = v AKBEEE b OB 0T 7 —+¥ & LT, kinonase®)
ritikinonase® 7% ¥ A5 T B,

INSDBEME L IIMEDORL 36 L WHRIEEER Y %1% 5 B Eﬁf‘, MARIERAOIES L
T—RIZHV S M TV B EFRBLEMER, & ICRMORRYHOEMIEEMES A7) —= v 7
THIDIENTHSLEZ SN IRIMIKRELENMEREEAEL LT, BBEOEET 5 BRI S % K
#L 7 ‘

FTAHROBIREE A7) —= v 7L, ZONDEMPENR D EEET S Z L2 RH L, 20D
N —Hikk, F4818DERA 2 5 DA R 75 D Bl & & IRE 21T 2\, % 7= F4818%k D H¥MIFIE
1T %o 512, BRSTH 5 JEIBEOEE & IEEORIRIZD W TRKRETL 72,

S B
1. Streptomyces sp. F4818#kd ¥ EAE T 2 RIMERIEL E (LA BEDEMFER, LEHME, HL O

F 4818tk D FMEE

Streptomyces sp. F4818tkic &k % 7 v MNRIMIRIKEZ TR A DEE/NY — &, EHIZEAL T 4
HHIZ, WEWX3BBEIZY—27t#EL, 22T, 4HHOREMKLZEFER L LT Chart 1I1ZRLAH
HETHMEREE AT S, RIMEKEZRE LS E erythrocyte membrane stabilizing fraction(EMSF
LERT ) 2B,
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Chart 1. Separation of Erythrocyte Membrane Stabilizing Fraction

from Mycelium of Streptomyces sp. F4818 '
Mycelium (wet weight; 400 g)

extraction with acetone

Acetone extract

chromatography on silica gel column

(solvent; chloroform/acetone)

10% Acetone eluate

preparative TLC

1) petroleum ether/ether/AcOH (90:10: 1)

2) petroleum ether/ether/AcOH (90:20: 1)

Erythrocyte Merbrane Stabilizing Fraction (EMSF)
(ca.100mg)

FFEMSFOEMFEAMERE IZOW TR NS, EMSFXin vitro COEMRELELER &L T,
Fig. HZR L2 & 9127 v MRMERINBEMIEIFER ] Table T D& D127 v b FRIMERIESEE A M
BITER S 2R L7e 7y FRIMERE OHAMEICE L THETL R, FMEREL2 L E(LT 2BET
BRECRMIR EFEET LI EAREPIZE 572,

Fig.1 Effect of EMSF on Heat- Table I. Inhibitory Effect of EMSF on Hypotonic

induced Eerolysis Hemolysis of Rat Erythrocyte

100 1 Final Inhibition of

;; B Sample Concentratiop(,ug/ml) Hemolysis (%)?
= EMSF 12 50.24 0.4
S 501 6 32.4+4.4

el
_'_E 3 18.91+4.2
= { Phenylbutazone 4000 48.116.8
0.75 1.5 30 2000 26.943.1
1000 19.0+1.8
Concentration ( ug/ml)

Acetylsalicylic Acid 2000 38.8+£9.8
1000 26.0+3.5
500 14.0+1.4

a) meants.e. (n=3)

£72, EMSF&AFIVITAT ALY 5 &RIMERINBAMINH & & OMESREAEMMIHIER 13T 212
HBRTLD, 7L T 3 FWIEELIEEL 2, 512, Fig. 21210 2 & 9 1250mg/kg DR L5
T, 7y MEYES T = IFEMEIER Y, 2R L .

D &2, EMSFOILFEHIME #3072, EMSF lXchloroform, acetone, ether, AcOEt, EtOH
IZAATARIZEES, TLC7 L — b ECa vEER, 50%H, SO EERMETHRE EN S, UV, IR,
NMRO#ER A5, EHBEAMTHLEEZLNZDT, YT/ AFVTAFLIATLLGC
—MSHHTL 72 4E%, Table MR L 72& D12 9RDIEREE % RIE L 72,
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Control (n=6)

i EMSF (n=6)
:\; *
& i ** jose: 50mg/kg
= *p<0.05
=4
- sk k 0.
0 *%k p<0.01

Ollllli
1 2 3 4 5 6 (hr)

Fig. 2 Effect of EMSF by Oral Administration on

Carrageenin-induced Hind Paw Edema in Rat

Table JI. Fatty Acids Containing in EMSF

Methylester Mol. wt. Mass fragment Fatty Acid

1 242 74, 87, 143, M-43, M-31, M-29 Cii:.0o Iso or Anteiso
Myristic Acid

2 242 74, 87, 143, M-43, M-31, M-29 Ciui:o Myristic Acid

3 256 74, 87, 143, M-43, M-31, M-29 Cys.o Isopentadecanoic Acid

4 256 74, 87, 143, M-43, M-31, M-29 Cis.0o Pentadecanoic Acid

5 270 74, 87, 143, M-43, M-31, M-29 Cis.o Isopalmitic Acid

6 270 74, 87, 143, M-43, M-31, M-29 Cis.0 Palmitic Acid

7 284 74, 87, 143, M-43, M-31, M-29 Cir.0 Iso or Anteiso
Margaric Acid

296 55, 74, 97, M-116, M-74, M-32 Cy.. Oleic Acid
9 298 74, 87, 143, M-43, M-31, M-29 Cis.0 Stearic Acid

Isomyristic Acid: 12-Methyltridecanoic Acid
Anteisomyristic Acid: 11-Methyltridecanoic Acid
Isopentadecanoic Acid: 13-Methyltetradecanoic Acid
Isopalmitic- Acid: 14-Methylpentadecanoic Acid
Isomargaric Acid: 15-Methylhexadecanoic Acid
Anteisomargaric Acid: 14-Methylhexadecanoic Acid

FW5TH 5 Palmitic acid (Cye.o) DEWIEIEIE, EMSF & [Af2E ORMERKEL ELERELET
A3, Fig 3108 L2k 218, v MBS 77 = VigEIHIER T H50mg/kg, 100mg/kg, # &
U'200mg/kg DRELTRGTHLPIZAENTH 72, B F, RAEKRIZIDOVTOHFENMIFOFER, Strep-
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60
50 ¢ * Control (n=20)
—~ | * 50mg/kg (n=12)
X 40 3 100me/kg (n=12)
80 %/ e ke sk ok ok ok '
£ 30t **¥ 200mg/kg (n=12)
[:}]
Fa e’ * 3k ok
AT T *p<0.05
Lol - %% p<0. 01
%3k % p < 0. 001
O 1 i 1 1 1 i 1

1 2 3 4 5 6 7 (hr)
Fig. 3 Effect of Palmitic Acid by Oral Administration on

Carrageenin-induced Hind Paw Edema in Rat

tomyces aureomonopodiales F4818% [RlIE L /=,
2. Streptomyces aureomonopodiales F4818FE AR DSBS & ' 7 OMLENSIHBREED IR

FEXDR

EMSF 2 5 BtRE s N - BE8Higi# 4 &1, capric acid (C,y.,)~arachidic acid (C,,.,)
D ZESHEIHISILEL & methyl palmitate (C,s., methylester), iso Ri5iiE & L T isopentade-
canoic acid (isoCi;.,), isopalmitic acid (isoCy.,), isomargaric acid (isoC,;.,) & L U2-
hexyldecanoic acid, X 512C,,F:#EfEls®E L& L T palmitoleic acid, palmitelaidic acid ¥ & U°2-
hydroxypalmitic acid iZD W THEE LiEMEDOMGR A L 5 <2 HIC, KRMERELE (LIER, 4 MiE 7
V7 3y (BSA) OMBAEMEIINT 28N 5 FEMESY 77 = VigEIFHIER & REL 7=,

FRIERIELELERICBEL T35 v bRLEKINBGEMMEIER, & & CEREFLHFIERIZDOW
THEL A48, Table M, Table NIZASL 72 & J 1Z]auric acid(C,,.,)~margaric acid (Cy.)
D LB HEIHRENI B, iso RIBNGER, X UC, MERRIIERIZIEMEI A SNz 2D D 5 Cyyy L 2-
hexyldecanoic acid [MESEEFMMFEIEEL RS Bh -7, £/, BSAREEIMGIERIZ >V T
Cis:0 methylester # & Uf2-hexyldecanoic acid IXiEMEZRE L2 - 7275, D IBIFEESEILT X TH
HHEEARD 6N ize & 5142, A 77 = Y FEIRIERIL, Ci.o, is0Cy. HEUis0Cy, 12D H
HEPED SNz,
3. palmitic acid D RIEDE

P EDFER D 5 Crg.0, 150C5.0 B & Fis0C,6.0 PRERL 2T NTHORIY) —ZV IR THMTH -
2o ZZTUTOERIZZTERSTHY, WO EEKXDITEH 5 Cyo V2,

Felt pelletiZlXthAf 512 O HEEHWTHRETL 72, Table V2585 2% & 912100mg/kg day,
B & U'200mg/kg /day 5 HEIORI1HE T, ERICAFOEREI WD L 72,
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Table TM. Activities of Saturated Fatty Acids in Various Experimental Systems

System Ciw Cu

o
$
o
£

o

Cl7

Cis

ClQ CZO Cl&

methyl -
ester

Heat-induced
Hemolysis

Hypotonic Hemolysis —  —
BSA Denaturation + +

Carrageenin Edema® —  —
p. o.
Felt Pellet

Granuloma Pouch

+ o+
+ o+ o+

+ o+ + + 4

+

a) +; significant difference from control group at 4 hr after the injection of carrageenin

200mg/ kg, p.o.

Table IV. Activities of C,;-and Iso-Fatty Acids in Various Experimental systems

~-..Screening System Heat-indueed Hypotonic
Sample T~ Hemolysis

Hemolysis

BSA

Denaturation

Carrageenin-

indueed Edema*

Palmitic acid
Isopentadecanoic acid
Isopalmitic acid
Isomargaric acid
2-Hexyldecanoic acid
Palmitoleic acid
Palmitelaidic acid
2-Hydroxypalmitic acid

|+ + + +

4+t

+ + +

|+ + + +

++ +

+ + +

* 100mg/ kg, p.o.

Table V. Effect of Successive Administration of Palmitic acid on

Granuloma Formation by Felt Pellet in Rats

Palmitic acid?

Tissue control

100mg/kg, p- 0. 200mg/ kg, p. o.
Granuloma (n=7) (n=7) (n=7)
formed by

felt pellet®

42.712.6mg 34.412.0*mg

32.6+1.6%*ng

meanzts.e.

a) oral administration for 5 days

b) dry weight

significance of difference from control group;*p<0.05, **p<0.01
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Granuloma pouchi:id Selye ¥ & UfRobert 5 DEEZHWVTKRETL 72, Table VIZZ DR
BRLUES, RETEIHEHEOMICERZIRDSNE D 57725, pouch wall DEE, IFRRE
TR L2008 T0 2,

Table VI. Effect of Successive Administration 60

of Palmitic acid on Granuloma (p.o.) Control
Formation and Other Tissues 50 | (n=18)
. Palmitic acid?
Tissue Control (100mg/kg, . 0.) __aofb
X
(n=9) (n=8) ~
Pouch wall 0.91+0.06g  0.82+0.06 ® 30F k kK
(dry wt.) g & = Ci: o (n=28)
Exudate 17.80+£1.90ml 16.00+1.60ml g
n 20 dose : 200mg/kg
s L
Thymus 0.27+0.03? 0.25+0.02° i ******* %*p<0. 05
Adrenal 0.02+0.00?% 0.02+0.01? 10+ * %k *%p<0.01

*%%xp <0. 001

mean t s. e.

a) Oral administration for 7 days 0 S L ——
b) tissue weight/100g b. w. 1 2 3 4 5 6 7 (hr)

%T¥E, ZOBEFIEIZpiliero 5 OFETHEIE Fig. 4 Effect of Palmitic Acid on Carra-
Loy MILEDIMBAEME, Cup.o%100mg/kg/ geenin-induced Hind Paw Edema in
day, 200mg/kg /day 5 HE D5 T30%L1 L Adrenalectomized Rat
MHET B EABFDHLNI-,

BB 7 v b 77 = VglEAGIERIL, Fig.d DX D ICEE 7 v Moty 30 & Efko ]
WEEERL, Cu o PERIIEIT RS 2VW—RIEHTHILEL 5N 5,

Ciuro DAFNVIAT ViXin vitro DR TR EERERE 20D, Jih 757 = VigEERIIO W
TRBOHRESCER, EBEARS CEDTH -7, BOBRSIN X FLIZAT VL, BED 5IRIX
ENIKTBENTHEBDO ANV BPEREREL2bDEEZSNS, $72, ClEIMEIZD
W T TableVia L2k 912, 2EMABLUC2MITABEDEANIL T, 775 = v REW
HIERIE 2 <BD 5N B 7, -

4 . palmitic acidDPRIEMEHADOEEIZEET 5 RE

Cuw:o 7y NEBEA 77 = VFEETAHMTH 0, MO BEEIIEE S RMEREZ EL, EAE
BEMEMBIER A S 51286 ¥, 777 = 3EAEERERICH 5 2 L ORRBHANDFH 2
D %F5H0T, 1—4C-palmitic acid & xtHEEH & L T1-“C-myristic acid #FHw, E# T v
MIFTA2%EEANDF L, granuloma pouch 7 v MZHIT 2 KREEMBEAND 512D W T HlBHMET L 72,

Table V[ iZgranuloma pouch¥ v MIIHITAGHAOLEZRL 247, &ML S FITRIELMT
DRBHER L Cl.o DFMA %L, pouch wall TIE Cp o DHHHEVE VIR EE, —HRIC
granuloma pouchikiZ & 3 AFHMINEIZIRIL, pouch wallDEEMHIL D &, FHBRBOWEIH
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HELERLSATE

ABOBECHEE, D200 LAk,

aﬁ) Cls:o k Cu:o @m%*’%&&&?&Fﬁimﬁﬁﬂ%go)iﬁfﬁfﬁﬁﬁﬁ%&%ﬁj-

Table VI. Comparison of Distribution of 1-'*C-Palmitic acid with that of
A) 1-*C-Myristic acid in Rats with Granuloma Pouch

% of dose/g tissue or ml

% of dose/g tissue or ml

Tissue 2 hr 24 hr
Palmitic acid Myristic acid Palmitic acid Mpyristie acid
(n=4) (n=5) (n=4) (n=5)
Adrenal 0.617+0.037¢ 0.241+0.122 1.079+ 0. 062° 0.828+0. 051
Thymus 0. 023+ 0.007 0.019+0. 009 0. 051+ 0. 007 0. 060+ 0, 009
Pouch wall 0.040+ 0.010° 0.229+0.095 0. 048+ 0. 009 0.102+ 0. 026
Exudate 0.013+0.003° 0.006+ 0. 001 0. 009+ 0. 006 0.001 +0. 000
Plasma 0.021%0.004 0.017£0. 003 0. 002+ 0. 000 0. 002+ 0. 000
B)
% of dose in tissue % of dose in tissue
Tissue 2 hr 24 hr
Palmitic acid Myristic acid Palmitic acid Myristic acid
(n=4) {(n=5) (n=4) (n=5)
Adrenal 0.020+ 0. 004 0. 009+ 0. 005 0. 034+ 0. 003 0. 028+ 0. 003
Thymus 0.009=0. 001 0.005+0. 002 0.021+0.002 0. 023+ 0. 004
Pouch wall 0.054+ 0.012 0.288+ 0. 098 0.088+0.017° 0.225+0.032
Exudate 0.023+0.014 0. 014+ 0. 007 0.018+0.017 0. 005+ 0. 002

All values represent mean+s.e.
Significance of difference from Myristic acid administered group; a) p<0.05, b) p<0.01

PIEDE I IZCr0 BRIETMLIZ AL D DGHERT I ENVEED L Lo, ZDOFWMREMRB O 1%
BITHTH 5,

B, EBRIEIMET V7 I v eBuBAtERETaZeMmon, Zhick- TEABOHERK
EMEIT 2L EZONSY, ZOBAKREDREEERALMREMRERLOBGFRLMS 2D, BHE
ELTRREICEFEYH D, ZhEFREMEEL2BE L TV AIBRLETVERHS L TRY, BB E
HE LERTAZEPEMRRICINT L 2B 452525 L6k, bk, BRL L THRARES
FIA S A DOBEIE XL 5N T W B pepsin, trypsin, a-chymotrypsin, kallikrein# & (Fplasmin
28U, Zh b+ 2EEMS Cuor Cuior Cusio (stearic acid), Cy.o methylester & & Uf
xRS & U C BT ARERI T H 5 phenylbutazon (PB) #FHWTHEL 72,

2 DiER % Table MIZF & H7=H, Cuoldkallikreine 2R DT NTHOEHIZH L THENR

/

—265—



Table Vl. Inhibitory Effects of Myristic Acid, Paimitic Acid, Methyl Palmitate, Stearic
Acid and Phenylbutazone in Various Experimental Systems

Screening system Cuio Cis:o Cis:0 methyl Cis:o PB
Heat-induced Hemolysis + + — - +
Hypotonic Hemolysis + + — — +
BSA Heat Denaturation + + — + +
Carrageenin-induced Paw Edema

(p.o.) — + + - +

(s.c.) — + _ _ n
Felt Pellet method +

Granuloma Pouch method

Pepsin + + — + +
Trypsin (protease) + + + + _

(esterase) + + + + +
a-Chymotrypsin + + + + +
Kallikrein (esterase) — — - _ +
Plasmin (protease) + + - + 1

(fibrinolysis) + + - + +

ER Lo ZHIZHTL, Cuuold3 Copol b U T EMRAVIZHEFEMEATI, Cl0 3 Crp o & 1ITIZERED.
EEER L2 LAL, Cuo 3RMEKENLTEMERMAIRD ST, BB in vivo TOIKERD
REFIZE, MOLEMMERLEZELZERTHS I EEZS5NS, /-, Cu., methylesteridtrypsin
& a-chymotrypsin %fHE L 72, U & & BRIEEDHIE medium D pH AR U plasmin TlIHE
EESHLNT, ZDZ &idtrypsin& plasminTIE, FEBED H VAR Y BEREOTEE LS, 506 B
L OREARR, BLURAICLIBROEERPLANDHBOENEZ SN, FEERIIHT 2REEEY
—ETEVEBETIRER TH % phenylbutazon 22V T L EfEICEBEE L LS, L2 L, LUEOmR
din vitro COETNVERIZES LDOTH Y, ERIKERABCLEREEERICAFE TV IR L
DD EREBNIEHT 2LDTIE LV, 727 Chy. DEKRNTORERKEBEO—IL, KEAFETL
EROL ) 2AMERA L OBEAR L DMEAERIZE ST, ELTVwAZLPHESNE, £/,
ZhEDRERITin vivollB I35 Ch.p £ Cli o DRIRDEE K —FL, Cis.o & Cup. (DIERAD B A
5, EFELECERLBIBROMREDRERIZE > TERD—DTHELEL LN,

#® W

1) %Iﬂlﬂ?ﬂ%fﬁ?ftﬁim %181 L L T, Streptomyces SP. F4818HkE AA 5 iR SO 2 17
VY, FRIMERAEZ E{L 57 H erythrocyte membrane stabilizing fraction (EMSF) #1874, 2O
EMSF I HOMER, palmitic acid (Cie) 2 ERDET 5 IBOBIBREAMTHEZL 2H5
ML 7. % ¥, Streptomyces SP. F4818kkIX B%MIMETD k5 R Streptomyces aureomonopodi-
ales F4818L [EE L 7=,
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2) EMSF 25 HBtRIE X W BB % SO ESE S L Siso RIBIFBEIC OWTHES L IEH O
&L 5N HNT, RMBBEEELER BAROMAEEIGTIHE, IUHI Iy =ViF
EERAEMETL 2o ZOFR, UEDTNTIZEMMEEZRL 2DIE, Cigy, i50Cys. 0, HE WisoCuiy
DEIEIFETH - 7,

3‘) E 512, Cy.qldfelt pelletETHEZRNFHEMIFIERA %2R L, granuloma pouchiZTH#H)
BOERmERL 2. 72, ERFICAIEL 27y PMEEAOMBAEMSEZHHIL 72,Ch. o i X F LT R
FNALT B &in vitroD R TOEMEEREET 255, in vivo lZB W24 77y = VZEERIZEOH
Sf%, WAL BT h -7, E7, “EMES D LU 2-hydroxy BOTEET 5 . IEHFEEIE
WA sr=vgBER 2R LD o7,

4) 1-“C-palmitic acid & 1-*C-myristic acidZ v, IE# T v MZHBIT 3EEKNS T & gra-
nuloma pouch 5 v MIZ&IT 3 REMBANDHHICOVTHEMRITL 2, ZOER, SBROIZEES
% 5 MIRIESAL COREIEPIZCre. o DA% <, pouch wall TIZC,, . (DHHAZVERE B2,

5) Pepsin, trypsin, a-chymotrypsin, kallikrein, # & U'plasminiZ%t3 % in vitro COEEE
EM%, Ci.oldkallikrein VT RTCHEEL 2,

2 Xk
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RXDNDEBERRNVDEER

FMERIEZ ELERA 2B L L T, Streptomyces spFRERA SIEMMR T DSBS TV, 9D
SEBEEAIZLE, E512, Th50EKRNTHERBOFELITY, Z2OFKE L TORELZERAL
7o £ THFEFELL L TOMELSZHBLEED S,
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