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A Suppressive Component on Phagocytosis of Murine
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Abstract—The phagocytic activity of murine peritoneal macrophage was determined by lucigenin
chemiluminescence and engulfment of fluoresceinconjugated E. coli particles. The activity-guided frac-
tionation upon the methylenechloride fraction of Aurantii immaturi pericarpium led to the isolation of a fla-
vonoid, isosinensetin, as a suppressive component of phagocytosis. Isosinensetin suppressed the lu-
cigenin chemiluminescence and the engulfment of fluorescein-conjugated E. coli particles and enhanc—
ed the production of nitric oxide in murine peritoneal macrophage.
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Macrophage?] ©41'2 lucigenin chemilumine-
scence(CL) ¥& FA3h= WL o8t CL2
luminol E+= lucigenin®) )8} 715, luminol-de-
pendent CL-& myeloperoxidase-H,O, system} #
#Axlo] glou}” lucigenin-dependent CL-E myelo-
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Mammalian neutrophils®} macrophagesi= pseu-
dopodia formationE $H= ¥<F phagocytosing mole-
cule®] cytoskeleton2 cytosolic G-actin monomers2
2B F-actin® polymerization® Z-& F%3¢] #3}
7} Dojdt}.? 8| nitric oxide® human neutrop-
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Alef 9 7|7 - DME(without phenol red),
RPMI1640, zymosan, lucigenins= Sigma Co., FBS,
trypsin, thioglycollate= Difco Co., FITC-conjuga-
ted E. coli K-12 bio-particlese= Molecular Probes
Co.& AHE3t X, 71eF AJoRS MEuikg 2 1 A
oS AMESIETE AMEVITFE 96 well plate(white,
Berthold), CO, incubator(Vision scientific Co.), lu-
minometer(Berthold 96LP), inverted fluoromicro-
scope(Zeiss), melting point(uncorrected, Buchi),
mass spectrophotometer(VG70-VSEQ UK). IR
spectrophotometer(Nicolet model 205 FT-IR), UV-
visible spectrophotometer(Shimadzu) ¥ NMR
spectrometer(Brucker AMX 400)& A}&-3lo 2318}
Act.

82 macrophageQ| #2| - ¥ ¥ 3% thioglycol-
late 2 mIE H7l| Fo3la 39 ¥ vke-2E AFY
F3te] =4 T E73) cold PBS 10 mIE FUs
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82} macrophage?| lucigenin chemiluminescence
&% - 293 % macrophageE DME(without
phenol red) #iA]oll F-f-A1A &3 & 96 well micro-
plate(white)9) z} well F 1x10° cells® &3},
3499 7} sample 50 W9 lucigenin £ 50 WE ¥
3 37°COlAM 15 ¥2+ AA2lg ¥ zymosan £ 30
WE A7l 5 B 7302 60 ¥ < lucigenin
chemiluminescence(CL)E luminometerg ©]-£3}
o} 37°CAM ZFAgict. ™

2! macrophage®| phagocytosisOff 2j8t enguif-
ment &8 - FITC—conjugated E. coli particlese
HBSSe| #d=AIA sonification 3 F ARgEslEoH,
trypan blues= citrate buffer(pH 4.4)° 250 pg/mil
T=2 &33le AMgetdnt. )3t macrophage®
RPMI1640 Hix12 5x10° cells/ml HEE 24 ¥,
100 pIE 96 welloll ¥53k1 1 Azt B¢t CO, incu-
batorellA] v F3tsict. vl 3 wix|E A A, sam-
ple 10 pg/ml 2 E. coli et} 25 WE 715k 1 Alzk
S gt vhE i AE AA BT extracellular flu-
orescences ¢ A1317] 13} trypan blue 100 pI& 37}
3] inverted fluoromicroscope® #aatgict ¥

%2} macrophageQ| nitric oxide@| &F - H¢
macrophageZ 24 well plated] welld 1X10° cells&
B35 & 2} welloll LPS 1 pg/mi¢} vIFN 25 units/
mlE 7P 2 T Ak do2 RRsi
37°C COgincubatorolA 24 A7 a3 & 449
nitric oxide(NO)%¥E Griess A1¢fo &2 &Asiyr}.”
2 wjx] 100 W} Griess reagent(1% sulfanilami-
de+0.2% N-Naphthylethylenediamine 2HC1+2.5
% HPOY 100 WE E§sl 96 well plateol ¥
570 nmolA microplate reader® F4EE A3t
nl2] 243 NaNOo| Ao ola) NO %*& &3}
et

#MEE ®a] - 848 Jebd methylenechlor-
ide?)~ 3 g& n-hexane : EtOAc(3: DS #8402
silica gel chromatography2 2A)8le] 8708 £&go
Z uwelon, z+ 84 il macrophage®] pha-
gocytic activityE 43 23 TH B-HojA &2 84
< Jeydd. 7H £88 n-hexane : chloroform :
MeOH(10:10: 1)& HZ8= silica gel column
chromatography& 4A13}1 Sephadex LH 20 co-
lumno 2 AAs] 34 F/dAA (chloroform) com-
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pound I, 17 mg& 2}

Compound I - colorless needles(MeOH): mp
196~197°C:  UVAmax(MeOH) 240, 275, 335:
EIMS m/z(70eV, rel. int.) 372(M*. 70), 357 (100):
'H-NMR(400 MHz, CDCly) 8: 7.59(1H, dd, J=8.3,
2.0Hz, H6"). 7.42(1H. d, J=2.0Hz, H-2), 6.9
(1H, d, J=8.3Hz, H-5), 6.62(1H, s, H-3), 6.44
(1H, s, H6), 401, 3.99, 3.98, 3.9(each 3H, s,
OCHy), 3.96(6H, s, OCH;x2): “C-NMR(100 MHz.
CDCly) 8: 177.9(C-4), 160.5(C-2), 156.5(C-7), 156.4
(C-9), 152.0(C-5), 151.8(C4"), 149.3(C-3), 130.7
(C-8), 124.1(C-1), 119.6(C-6), 111.2(C-5). 109.0
(C-10), 108.6(C-2), 107.2(C-3), 92.5(C-6).
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Phagocytic activity 838} - 33 23258 n-hex-
ane, methylenechloride, n-BuOH ¥ &2 £33}
CL& &A% A7 methylenechloride £&4]A CL
o] A3 4=t Methylenechloride ¥8ol 3
8 CL #2 AEEL AAS2A, n-hexane : E-
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matography® 223l 8749 2882 d& F CL
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&&= silica gel column chromatography= 2
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AES o] ZHE spectral datag o|E3le +ZRE
2213+ A3} isosinensetin® Y& #latik(Fig. 1.
Isosinenseting #2lA| CL& sEo&doz 745
Qom, old IC,S 23.6 pg/mlolAHFig. 2). =&
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Fig. 1. Structure of compound I.
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Fig. 2. Effect of isosinensetin on lucigenin chemilumine-
scence in murine peritoneal macrophages.
The macrophages obtained after 2 hrs. adherence
period were cultured in RPMI1640 media mixed
with isoinensetin and opsonized zymosan.The
chemiluminescence was measured at 5 min. in-
tervals for 60 min. Other procedures were des-
cribed as detailed materials and method section.
The data represents the mean of 5 experiments.

Fig. 3— Photomicrographs of the engulfment of fluore-
sceinconjugated E. colf particles in murine per-
itoneal macrophages treated with isosinensetin
(10 wg/ml). Photographs (taken at 400X mag-
nification) showing the uptake of fluorescein con-
jugated E. coli particles in control (A) and the
macrophages treated with isosinensetin (B). The
macrophages were observed with an inverted flu-
oromicroscope.
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Fig. 4— Effect of isosinesetin on nitric oxide production of
murine peritoneal macrophages.
Thioglycollate(3%) was injected ip. for 3 days
and the macrophages obtained after 2 hrs. adh-
erence period were cultured in RPMI1640 media
with isosinensetin, LPS and YIFN. Each bar
represents the mean+SE from 5 experiments.

* Significantly different from control group (p£0.01).

FITC-conjugated E. coli particles& ©]43}4 iso-
sinensetin 2]~ €% macrophage?] B25°] &
A3 28-S A3 HFig. 3).

Nitric oxide A& &3} — [sosinensetin® ma-
crophagedl LPS$t +IFN2 A3l adts ue
100 pg/mIolA] nitric oxided AAE F7/MAAL,
LPSe -IFNE A23ide wWe 1 pg/mioliolA
nitric oxided] A4& F7M A HFig. 4). Nitric ox-
idex murine macrophages®] pseudopodia for-
mation¥} phagocytosisE A #THe Jun 579 B
ok vt e o, & 2A¥e] Afvteg jsosinen-
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Aade] 2R E Axpeta GAY & YA nitric ox-
ide7} 9% B3dtz & 714l ol itka A

g B

3 3o] 379 isosinensetine murine peritone-
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