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Effect of Aurantii nobilis Pericarpium and
Aurantii immaturi Pericarpium on Immunocytes in Mice

Jung-Yul Yum* and Jae-Soon Eun

College of Pharmacy, Woosuk University, Samrye 560-701, Korea

Abstract - The oral administration of Aurantii nobilis pericarpium (ANP) extract
and Aurantii immaturi pericarpium (AIP) extract suppressed the cell viability of
both thymocytes and splenocytes in BALB/c mice. The ANP extract (500 mg/kg)
enhanced the population of B220" cells, and the AIP also enhanced the population

of B220" and Thy-1"

cells in splenocytes. The AIP extract enhanced the po-

pulation of CD4-CD8" cells in splenic T-lymphocytes. However, the ANP did not af-
fect, whereas the AIP enhanced the phagocytic activity and the nitric oxide pro-

duction in peritoneal macrophages.
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Alef 2 7|7] -DME(without phenol red),
RPMI1640, MTT, lipopolysaccharide(026:B6),
interferon-y(Huy-IFN), zymosan, lucigenin,
N-Naphthylethylenediamine 2HC], concan-
avalin A(Con A.)E& Sigma Co., FBS, trypsin,
thioglycollate= Difco Co., PE/FITC conjugat-
ed-anti CD4 ¥ anti CD8 antibody, anti B220
% anti Thy-1 antibody+ Molecular probes
Co. & AH&atsiom, 718} Al Alxnjeks 2
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(Nunc), 96 well plate(white, Berthold), mi-
croplate reader(Dynatech MR5000), CO, in-
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ter(Berthold 96LP), flow cytometer(Coulter
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%3l thymocytese concanavalin A(Con A)
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Thymocytes & splenocytes® cell viability
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mocytes®l] con AZ H3RE w ATYPEES
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s9.om, AIP Fodto] ANP Fof o Hlgled A%
AEEC] TR AT Con AZ A2lslA] et
< o) ANP Foi7e) ATAEELE T43+13%2
AP Bo72 62.1£1.9%8 A EYEgo] 242} 74
A3tk SplenocytesolA] LPSE 2188
o MEZAYZESE 100%E 39S o, LPSE A3}
A o3t 2T MEAYEES 88.9+41.2%= 7
284t ANP 5979 splenocytess] LPSE
AEEAE W) AZYEES 84.2+2 1% %, AP
FoTe 83.0+1.7%2 Wiz dls] ANP 2
AIP Fol 25 A ZYEg0] 74t LPSE
AeletA] ¥skE W ANP Folvte] AlzyEge
T8.5+22%2 AP T2 759+1.8%% ANP
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o]tH(Fig. 1).
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Fig. 1. Cell viability of thymocytes and spleno-~
cytes in ANP or AlP-administered mice.

The ANP or AIP (500 mg/kg) was administered
p.o. for 7 days, thymocytes and splenocytes were
separated. The cells were cultured for 48 hours in
CO; incubator, and the cell viability was measur-
ed by MIT method. Each bar represents the
mean=SE of 5 distinct experiments. ™ Signifi-
cantly different from control group (*: p<0.001,
**: p0.01). ANP: Water extract of Aurantii no-
bilis pericarpium, AIP: Water extract of Aurantii
immaturi pericarpium, Con A(+): Concanavalin
Atreated group, Con A(-): Concanavalin A non-
treated group, LPS(+): Lipopolysaccharide
treated group, LPS(-): Lipopolysaccharide non-
treated group.
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= 238 -Thymocytes?] subpopulation W3
oA CD4"CD8 (helper T) A E& 12.8+1.5%,
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At B Al%EE helper T Al 24 o8 EA438le =
o, & 4% Z3 splenic T-lymphocytes %
helper T M329] populationd] ¥3}7} gdth=
A& ANPS} AlP7F B A XE 243 7Ix& F3}
A%}, B Al32] population® 77 WIS
ZHY  USE AABHE Aole & 4 Tt &3
AIP7} splenocytes®] T Al 32| populations &
7WA711 splenic T-lymphocyte2l CD4 CD8"
AZ9] populationg F7MZHths 23+ ANP
g AIP7} thymocytes®] W5l s & 2}
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oFzte] ztolde] 9l&S AlAFShaL itk (Table D).

=2Z macrophage® lucigenin chemilumine-
scencel]| O|Xl= &3} - &7 macrophage® %
¥ chemiluminescence(CL)E =43 23}
ANPE 53t 9] CL& tzFo g ¥ Ao)7}
AR, AIPE F98 79 CLE tjzTd H8)
Z7HE 9}, Macrophage?l &4 285 8l B9
A== oxygen radicaldl ¢8| CLo] F7lE=
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crophage® phagocytic activity® F7MA17 2
£ MgH oz AAtetn de Rl E ANPe
phagocytic activitydl 9&S Fx] E3AAIRE,
AIP¥E phagocytic activityE Z7HAZithe A3
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U5& AlAFeEaL gl Aol (Fig. 2).
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Fig. 2. Lucigenin chemiluminescence of peritoneal
macrophages in ANP or AIP administred mice.
ANP or AIP (500 mg/kg) was administered p.o.
for 7 days, and then 3% thioglycollate was in-
jected ip. at the 4th day. Peritoneal macrophages
obtained after 2 hours adherence period were cul-
tured in DME media (without phenol red) with
opsonized zymosan. The chemiluminescence was
measured at 5 min. intervals for 60 minutes.
Other procedure were described as detailed in
the materials and methods section. Each point
represents the mean from 5 experiments.
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Table I. The subpopulation of thymocytes and splenocytes in ANP or AIP administered mice

Thymocytes Splenocytes
Samples " — — T - " n - = n
CD4"CD8 CD47CD8 B220 Thy-1 CD4"CD8 CD4 CD8
Control 12.8%£1.5 3.8+0.4 26.7£1.3 7.9£0.5 12.6+£0.1 42+0.3
ANP 146x1.0 3.0£0.1 39.4+0.6*** 7.8+£0.2 11.5x1.6 4.0+0.3
AIP 12.0£04 40+0.4 41.4+1.6"" 11.240.6** 12.5+0.7 6.6+0.5

ANP or AIP (500 mg/kg) was administered p.o. once a day for 7 days in BALB/c mice, and then thy-
mocytes and splenocytes were separated. The subpopulation of thymocytes and splenocytes were
measured with a flow cytometer after staining with CD4/PE, CDS8/FITC, B220/PE and Thy-1/FITC
mAbs. Other procedures were described in detail in the materials and method section. The data
represents the mean=SE of 5 distinct experiments. *: Significantly different from control group (*: p

0.05, **: p<0.01, ***: p<0.001).
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Table 1. The production of nitric oxide from per-
itoneal macrophages in ANP or AIP administered
mice

Nitric oxide (uM)

Samples  Non-treatment with Treatment with
LPS and y-IFN LPS and yIFN
Control 0.5+0.1 9.2+0.3
ANP 0.5+0.1 10.8+0.6
AIP 0.6+0.1 3.5+0.1%

ANP or AIP (500 mg/kg) was administered p.o.
once a day for 7 days, and then 3% thioglycol-
late was injected ip. at the 4th day. Peritoneal
macrophages obtained after 2 hrs. adherence
period were cultured in RPMI1640 media in the
presence or absence of LPS and yIFN. *: Sig-
nificantly different from control group (p<0.01).
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