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Effects of the Combined-administration of Acanthopanacis Cortex and
Lycii Cortex Radicis on Immune Response

Jae-Soon Eun*, Kyung-A Lee, Hoon Park, Jin Kwon'

College of Pharmacy, Woosuk University, 1. Korea National College of Rehabilitation & Welfare

Immunological activities of the combined-administration of Acanthopanacis Cortex and Lycii Cortex Radicis were
examined in BALB/c mice. The 40% ethyl alcohol extract of Acanthopanacis Cortex (AE) or the 40% ethyl alcohol
extract of Acanthopanacis Cortex and Lycii Cortex Radicis (ALE) were administered p.o. once a day for 7 days,
respectively. AE did not affect the viability of thymocytes, but ALE decreased the viability of thymocytes. ALE
enhanced the viability of splenocytes increased by AE. Also, AE enhanced the population of cytotoxic T cell in
thymocytes, and ALE enhanced the population of helper T cell compared with AE. Furthermore, AE increased the
population of Thy1® cells in splenocytes, and increased the population of splenic CD4" cells. In addition, ALE enhanced
the phagocytic activity which was decreased by AE. ALE decreased the production of nitric oxide increased by AE in
peritoneal macrophages. These results suggest that ALE enhance an immune-regulative action of AE.
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Strarg ! o] B uHACE X Z3E 7hK 3} (Solanaceae)ol] £
Sl F7IARASE (Lycium chinense Miller)Q} Zu]E& Wl HAOE
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Aol AHGE BHE 6 5F BALB/c £ ik
+2 T, 5 50 + 5%, dark/light

1241749 276104 1 F o] U do] HEAIR] = A6t

Aslol]l ARETH AJek2 RPMI 1640, lipopolysaccharide, y
-interferon, lucigenin, MTT, N-naphthylethylenediamine - 2HCI,
zymosan<> Sigma Co., bovine serum (FBS), trypsin2 Gibco Co.,
PE-conjugated anti-CD4 antibody, FITC-conjugated anti-CD8
antibody, PE-conjugated anti-B220 antibody, FITC-conjugated
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anti-Thy1 antibodyb Dainippon seiyaku Co.ollA] *2i8ld AFE
GI590m, 71El A1QK2 cell cultureE W 13 A|CFS ARESIGC)
AWE7IFE (96-well, 24-well, Costar),
microplate-reader (Dynatech MR5000), CO, incubator (Vision
scientific Co.), flow cytometer (Coulter EPICS-XL), luminometer
(Berthold 96LP) £& AMZ3INCE

multi-well  plate

AMESy 2711] (Acanthopanax sessiliflorus)= A}¥X]
oAl U5k AMESIZ Om, A &1 (Lycii Cortex Radicis)e= 74
AatollA] T ARESINEE 271 RATE 271 100gS
40% ethyl alcohol2 50 C water bathoflA] 7122 ZIE}SIHA] 48
AR 23] RETH THe, FE2UE o 550 F, freeze dryer
T SEUZXSIN 428 (FEE; 42%)E Eo ARBIIN2H (05}
AEZigh), 2718} N Z) EFATEE 7 100g3 AF3)
100gE €5t 40% ethyl alcohol= 50 C water batholl4] 7}&
ZIEFSIHA] 4817 23] Z2&38) 0}e, 220 o =&
%, freeze dryer2 SZAZR3IA 14.1g (fﬁl:_;%, 71%)8 &

Eoll AHE3IRiTt (018 ALEDHE.
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4. Thymocytes, splenocytes & macrophages 22l
Wysocki'

A7 9] thymocytes T splenocytes 22|+ o
Mizel'? 59 WS 0183K4c) 43 5 tlZlE 1728 sk
HEE FOGIAl 22 AT, AE FoT B ALE RAHTOZ
Eelskd 242} 300 mg/kge 12 134 797 TS T
8 HFE FFEETIH TSI HES 4 H HIZE
DPBS-AZ W2 petri dishol4] 24 21511 B stainless
meshZ AGIH MEZREFHS G2 £, 23] A& th= (1,500
rpmofiA] 1027 24182]) thymocytes 2 splenocytes EFH S
E 3
Macrophage®] 2ol=
ot B ALE RoeE

2 A2 AE &
300 mg/kge 1¢ 193]
45 AF =220 3%

thioglycollate 2 Yokl 8 AFeE5Id TaAIR] T
2, 540l cold PBS 10 rnl% Ho] 8228 At s

MEE 4 TollA] 1,300 rpmOE 1027+ Y4 E2]|5H3L RPMI uiX 2

23] A1 =, 214 120 mm petri dishol} 256} CO; incubatorof]
A BIGIAIZIL 2 AIRE o) BAIEIA] 952 HIEE AIAS T, B

A}t macrophageE R2lslo] ARESIICL  AF
splenocytes 2 macrophage®] uljAloll= RPMI 1640 BiAE AR

thymocytes,

BIom, ®RXlollE 10% FBS®}  penicillin-streptomycin (100
units/ml, 100 pg/ml)ES H7I514 ARRSITE
5. MzBAS 58
HJoE 415 9] thymocytes &l splenocytes®] S4lof OX]=
Zt sampled] k2 MTTHOE EFIACE 2 Ao ALEsSH
MTTHE Mosmann'?0} 7H5kd Kotnik S™W0] ¥i5dA17] v
2}

it

O F, 96-well plate®] Z} welloy] thymocytes 2! splenocytes
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} RPMI 1640 BIR| 2 3143512 2+ wellol] 1 x 107 cells/ml 55
5l thymocytesol| = concanavalin A (Con A) 5 ug/ml
, splenocytesoll= lipopolysaccharide (LPS) 10 pg/mlE H7}
} &, 37 T2 CO; incubatorol| A} 48 A)7F Higdst IS, gt &
AlZE Aofl MTT Alkg 71510 2R E 2 wellg HojA
FESIATE vk E5A] 0.IN-HClol 83814171 10% SDS 100 14
Z} welloll U151 AR2AERollA] 18 A1ZH I BHQFSH & HRR

P welldl & microplate-reader2 570 nmollA] &8
9 EEEE 100% 2 gMisld 4879 &&
AlBIATH
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H2)8} thymocytes B! splenocytesZ RPMI 1640 wiA 2
33 MABIFCE T celld) population® PE-conjugated anti-CD4
2l FITC-conjugated anti-CD8 monoclonal antibodyZ, T %! B cell
9] subpopulation PE-conjugated anti-B220 & FITC-conjugated
anti-Thyl monoclonal antibody 2 0]% ¢85l 4TollA] 30 23}
BkSA]7] & flow cytometer [excitation; 488 nm, emission; 525
nm(FITC), 575 nm(PE)]Z subpopulationS Z&3IHCH.

6. Thymocytes & splenocytes®] subpopulation

242}

7. 57} macrophageZ Rt phagocytic activity &8 »

E2e]¢t 54 macrophages 2 x 10° cells/mi7} =) £ = DME
B X (without phenol red, 0.34 g/L NaHCOs;, 2.6 g/L HEPES,
pH 7.2)0] RFAIA HEo AME3INATE Lucigenin N9 A&
= 10 mlo] DPBS-Acl Edic &, o{3} Bddlod -20 CollA] B

HBIHAT AMESI M, H 3 lucigenin £Hg AMESI] AA
ol DME uixlol 1/108 3lMdsld AR5 588

microplate (white)®] Z} welloll £H]%E macrophage F-7% 50
w9} lucigenin 8% 50 40 & zymosan 8N 30 HES H7I5k
)5 volumeo] 200 w7} HIEES %, 37°Col4] 1587 BRE)
o TI2, 58 T2 E 308 &¢F lucigenin chemiluminescence
oS JuminometerZ o} &3l] 37 ColA EHBIPTI,

8. 5—17]» ma

=

crophage = 2E] nitric oxide 44 54

22 macrophageE 24 well plateol] welld 2 x 10°
8t & macrophage® HE] B4 %]= nitric oxide (NO)
9] S GriessHP 0T ZHEINCE 2 welloll LPS 1 pg/miSt y
-IFN 25 units/mlE H71510] 24 A17F vkt &, ol 100 0t
Griess A12F (1 % sulfanilamide + 0.1 % N—naphthylened1am1ne .
2HCI + 2.5 % HsPO4) 100 S £85I 96 well moduleo] @1,
37 CollA] 1087} BkR|gE & 570 nmollA] microplate-reader® S
8310 mlg] 243 NaNOo| Hkdoell Qs N0yl %
1sIC

ma B
o nnm

¥
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9. EARZ _

HEAE Zuss
Student’s t-testE AA|5k p<0.05& 7%
ol

mean *

SEZ LEMAUI EAXD =
O% FoH 7
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1. Thymocytes@] 4]0l n|xl= Fi4}

) 279] thymocytesol] mitogenQ! concanavalin A (Con A)
Aelsle MY MZUESS 100%E SIE W, AEE &
Sk T2 1015 = 21% 2 Aol nlal B Aozt g%l
LEZ Roioh 72 89.7 + 15%E AEE Foigh ol vlal Za
SiACt (Fig. 1).
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Fig. 1. Effects of the administration of Acanthopanacis Cortex
extract (AE) or the combined-administration of Acanthopanacis
Cortex extract and Lycii Cortex Radicis extract (ALE) on the cell
viability of concanavalin A treated-thymocytes in mice. Samples (300
mg/kg) were administered p.o. once a day for 7 days, and the separated
thymocytes (1 x 107 cells/ml) were cultured for 48 h in RPMI1640 media mixed
with concanavalin A (Con A), an activating mitogen of thymocytes, The data
represents the mean = SE of 5 mice. % Significantly different from AE-treated
group (p<0.05).

2. Splenocytes®) SAlof ujxlE

tHET9]  splenocyteso]  mitogen@l  lipopolysaccharide
LPS)E AzIoli g ulel MZHESE 100%E I8 ul, AE
Fogh T2 1193 + 24% E tiR gl vidl F9E UA &7t
R Om, ALEE Bodt -2 1305 = 21% 2 AE 5oj2of Hisk
7kt (Fig. 2).

—_

oy Qb i

140 4 #
k4
.
120 N
£ 100 A
2
T 80
2
2 60
o
(3]
40 -
20
0
Control AE ALE

Fig. 2. Effects of the administration of AE or ALE on the cell viability
of lipopolysaccharide treated-splenocytes in mice. Samples (300 mg/kg)
were administered p.o. once a day for 7 days, and the separated splenocytes (1
x 10" celis/ml) were cultured for 48 h in RPMI640 media mixed with
lipopolysaccharide (LPS), an activating mitogen of splenocytes. The data
represents the mean + SE of 5 mice.  Significantly different from control group
(p€0.001). * Significantly different from AE-treated group (p<0.05).

3. Thymocytes®} subpopulationol] BjX]= Z 1}
29 thymocytes & CD4 single positive (CD4") A 2.9]

population 12.3 + 0.3% 0|} 2™, CD8 single positive (CD8"
A ZQl population 32 + 02%01UT). AEE Bdsl1 2Elg
A% thymocytesQ] CD4" MZ¥E 126 + 03%E thETol H]d
E RJol7} giRiout, CD8" M L& 40 + 02%F thETol Hid
populationo] E7IGICE  ALEE Fodlu EIg 47
thymocytes®] CD4" M IZE 153 = 04% 2 AE EoiFol dldl
populationo] ZE7151%1 9L}, CD8" MZ = 45 + 03%E AE £
o Hlal ¥ o)zt YU (Table 1).

Table 1. Effects of the administration of AE or ALE on the
subpopulation of murine thymocytes

Thymocytes Subpopulation (%)

Samples CD4'CD8 _cel CD4CD8" cel

Control 123 £ 03 32 02
AE 126+ 03 40 £ 02
ALE 153 + 04° 45 + 03

Samples (300 mg/kg) were administered po once a day for 7 days, and the
separated thymocytes were stained with PE-conjugated anti-CD4 and FITC-conjugated
ant-CD8 monoclonal antibody for 30 minutes at 4 C. The subpopulation was
determined with a flow cytometer. The data represents the mean + SE of 5 mice.
Significantly different from control group  (0€005). " Significantly  different from
AF-treated group (p<0.01).

4. Splenocytes®] subpopulationoll DXl

CRZET2Y] splenocytes & B220 positive AE  (B220%)9)
population® 32.4 + 1.0% 01%12™, Thyl positive HZ (Thy1+)
9l population2 19.9 + 12% O|JT} AEE Zoi6lil 2l 4
7| splenocytes Z B220" A|#9] population® 33.5 + 1.8%E th
ol vlal @ o1zt PP el Thyl” MEQ populationS
232 = LI%E thE T uisl E716195T) ALESE Soigha 2l
3t 487 splenocytes & B220" MIE9] population2 34.3 + 15%
2, Thyl” M E9] populationS 244 + 0.8%F AE Foi o] Hlsh
= xjo17} YL tHEFEY] splenocytes & CD4'9] population
2 158 £ 05% 01A2m, CD8'Y) population2 9.6 + 0.3% 0|Q}
th AEZ sl 228 45 splenocytes & CD4™ A E9)
population2 17.6 + 0.6% % tiR Tl B3l S7I51%3 2L, CD§"
MEQ] population 103 + 0.5%Z thR ol I3 & jo[7} ¢l
Tt ALEZ £k 22)3H 287) splenocytes T CD4" A 29]
populationS 18.9 * 05%%F, CD8" M ZQ] populationS 102+
04%Z AE Eciztnl 2 zlo]7} QQICH (Table 2).

Table 2. Effects of the administration of AE or ALE on the
subpopulation of murine splenocytes

Splenocytes Subpopulation (%)

Samples

B220* Thyi” CD4*CD8  ¢D4CD8"

Control 34 t10 19912 158 £ 05 96 * 03
AE PS5+ 18 B2+£11T 17608 103205
ALE 34315 244+ 08 18905 102t 04

Samples (300 mg/kg) were administered po. once a day for 7 days, and the
separated  splenocytes  were  sfained  with  PE-conjugated  anti-B220  and
FITC-conjugated anti-Thy! monoclonal antibody or  PE-conjugated  anti-CD4 and
FITC-conjugated  anti-CD8 monoclonal  antibody for 30 minutes at 4 C. The
subpopulation was determined with a flow cytometer. The data represenis the mean *
SE of & mice. : Significantly different from control group (¢0.05).

5. HZ macrophage®] phagocytic activityoll nlXl= &3

Chemiluminescence(CL)2 phagocytosis7t AT = Fot
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AMME]= oxygen radicalo] 913 2FYEIH, lucigeninoll &J8 &
JhElE AoZ oA UL, 27 macrophagesERE] WA E
= CL &2 AE R0T2 tiRdol vldl Booi%em, ALES
208t 72 AE T Fol |8l &7I5KArt (Fig. 3).

; —a— Control

o —O— ALE

& 6000 - —v— AE

‘é 5000 -

H

3 4000 o

E

E 3000 A * * 3

? 2000 4 M #

? 1000

1]
0 5 10 15 20 25 30

Time (min.)
Fig. 3. Effects of the administration of AE or ALE on lucigenin
chemiluminescence in murine peritoneal macrophages. Samples (300
mg/kg) were administered po. once a day for 7 days and the separated peritoneal
macrophages (2 x 10° cells/ml) were cultured in DME media (without phenol red)
mixed with opsonized zymosan. The chemiluminescence was measured for 30 min
with luminometer. Each bar represents the mean + SE of 5 mice. : Significantly
different from control group (p¢0.01). ¥ Significantly different from AE group (p<C.001)

6. 27} macrophageZ FE] nitric oxide®] M&oll vlXl= 53
thZE 9] macrophageoll LPSQ} y-IFNS AZIGIHE wl nitric

oxide (NO) A ZE2 48 A|7} So 17.8 + 1.5 pMO|RA 2, AE

Z Bojsl 22 NO 44¢0] 315 + 2.8 tME thaTol vis) &
716194 0m, ALEE Fojgh #+2 218 + 34 uME AE FojTo]
Bls) Zaskutt (Fig. 4)-
40
1
= 304
|
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Fig. 4. Effects of the administration of AE or ALE on the production
of nitric oxide from murine peritoneal macrophage induced by y
-interferon and lipopolysaccharide. Samples (300 mg/kg) were administered
0.0. once a day for 7 days, and then 3% thioglycollate was injected /p. at the
4th day. Peritoneal macrophages (2 x 10° cells/mi) obtained after 2 hr adherence
period were cultured for 48 hr in the presence of LPS and y-IFN. The production
of nifric oxide was determined with a Griess reagent. The data represents the
mean + SE of 5 mice. : Significantly different from control group (pC0.001). *;
Significantly different from AE group (p¢0.001). The production of nitric oxide is
22 + (02 uM in the absence of y-interferon and lipopolysaccharide.
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o, FERRY BEol M g380l1l, &2 LR
ShH B} M gas XSSl Ued Urt Eol A2
= R, ATER Y RN MEmmel A8, mX
=, MAKFTS okl R G537 AP Ledr At

2 dglolMdEe el (ENE HE6IE nY Hds
n|xle gee HlastnAl et erta # AZE &
5l] 40% ethyl alcoholZ 77t Z&E5lo] Mol HEFAT
maligol DXl PBe BRTIACE

Thymocytesoll T-lymphocyte mitogenQ! concanavalin AZ
2519 S W AEE 0511 EEI8 thymocytesS] A ZHEEES
= DHK?oﬂ High & Aoz} §iRoL), ALEE Fosidle W

28
=S

dob I 2

EES 23t 2ol vlal 248Iurk @7tale thymocytesS) 4
goﬂ‘_ e FA LAoLl, 2tg 2D E BEGINE
= thymocytes®] 4Eg0] ZA3INTHE 4843 27l
ol NBWE HEIINE Wl Ut vs Fo5iE woll ik
T Azo) o8] FLEE A0 gag + UAse Iulske

Holck,

Splenocytesoll B-lymphocyte mitogen@! lipopolysaccharide
Z Melekle ul, AEE S5l E2]¢h splenocytes] M EAYE
22 AT Bt E7KeH, ALEE Fosil geiet
splenocytes®] A EAMEES AE Foiol dlal T S7I6Iirt. 0]
A= @747t B AR el FrEE UdsE S7KI7IH,
QU NFUE HEIINE e /il ©F Foddl vldh
B Mzoll sl FrEHE HIs0] HE 712 ¢ UsE AlXBH
= Zoltt

Thymocyter= thymus®] & 2 $ZollA] 541 Bl 2314
HE AA helper T (Th) lymphocyte
2 23, Th AZZ 238 AZs2
gtod THE T, B AlZ % macrophage®] &413} 312 SI5HL
cytotoxic T cell& tumor cell9] lysisE & ©7]8 macrophages&
SHs7IE AR geiX UTFY. thEFS thymocytes &
CD4" cells® 12.3%, CD8" cells2 32%F 4 437 &HolA
CD4'CD8 cells& F 12%, CD4'CD8” cells2 0t 3% %2 B UE W4
23} Bl 20E VERIZ O, AEE Roi5IiS w CD8”
AIZ] populationd] TAZFol 131 £716I%iTt ALES Sois)
9 )= CD4" MES populationo] AE Eoi7tol Hldl &715}
ict. ol@st A= @ 7117} immature T A|E7} mature T Al

9 cytotoxic T lymphocyte

Z}E cytokineg £H]

IZ BelElE A v’;ﬁxlé}i lom, 97tu)9} X Eug WEsH
RS W mature T AIZZS 23E S SIGHL ASE AlA

Sh= AOITH.

th £ 79| splenocytes & B220" M ES) population 32.4%,
Thyl® M 29] population® 19.9% 0|2Ll, AEE FdI8IE
wl B220" M ZEQ] populationS thETol Hldh & Ajol7} giR2
L, Thyl" MZ9| population thZ ol Bl 571815t ALE
Z =a3519S w) B220" HE @ Thyl' MZ9| population tj
w0l Blal B Aloizt YHCH tAETY splenocytes E CD4'
cellsS 15.8%, CD8" cells2 9.6% 0] O, AEE S5 ul
CD4" M Z9] population tHETol HId) E7F5K3 2L, CD8
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Tl B HEFor Hawgd HlA|

A Z2] populationZ AT B Xo|7} ALt k8L ALEE
203195 w) CD4" A E % CD8* MEY population2 AE &
ool HIS @ Rolrp fich olEst Aiake eotElrt
splenocytes®] T 4|3E9] populationg &7A17]0, olgi1g 27}
1jol] 9J$t splenic T A Z9) population E71= 2 helper T Al
Zoll 71018 AYE Ynlsk= ATt
2ZRg o]Z24ol AU W MAe AVIEAE
&l macrophages7} &4 3lE)0] phagocytosis7t X By, 2
AlgloflAl  AF2SE phagocytic  activity® EFche BHE
macrophages”} particle2 phagocytedli= St oxygen radicalg
AXsk=d], olul 4443% oxygen radical?} lucigenino] ¥HE310]
lucigenin chemiluminescence® ¥HsH= A S H85ks Aoltt
m Macrophage 2 2E] A4 F= chemiluminescence®}s &5t
Zit AEE B E W thzTol vlsl 23l ALEE
203l E W E715I%Ict. 27117} macrophages?l BAISE
AME, 2719 AE0E WES SrkIdrke d3e X
7t 271l 9l AAElE HIBolE Hadlkess SHA1E
& U AlASlE Aolbt. Han g'e orial Eed
polysaccharide7} In vitroZ|of}41 macrophages®| phagocytosis&
2417tk Husi¥ck 2 AgMe ertalel Yl
macrophages?] phagocytosis7} ZHABIH =T, Ol In vivo A1E
ol Z3ol7] wiEo] Alo|7t LIERATHL 424%™, phagocytosis
£ EZA171 4 20] polysaccharideo] 7] w0l HTE TSI
g ull EEA G7] uhiEo] opdrt FFELE
Nitric oxide (NO)= in vivoo) 4] T-lymphocyte®] 4HE &
Fake oAt & SR oEx il B AgdlA LPSS y
-interferoneS ME|5HX] 22 tE A BHZE NO R 2.2
UM 0] 2m, LPS$} y-interferoneg X513 S Wi 17.8 tMZ
Z715193Tt NO 442 AES Fo3I1S we taETe] uis)
Z71519 0L}, ALEE S5l g wis AEE Roisidle moll
B8 Z+A3IIct NO= 243818 macrophages®] pseudopodia
H4g drlske AR Yeld ATF?. AEoll QIS macrophages
9] phagocytic activity7} ZH4% Aol NOol 93 Aol opdr} &

AU ARSH 7182 £33 dEojol g AQE AR

e

2 £
@719 N BE WEECIHIGS W A9 Weiscl 1]

A= gate e 2o,

FUNE AESS Shle ABIE YE Folgw
7\a] G olzol ulg) ZAEICh BIEEY HESS 97
A Soish AT B3] BERH, 2rius ABNE
B8 Sojoid 9719 BE 2o vla B EkEch &
QHIE % CDS” AZY population 27}3]% EASHH hET
o Hlgh E7IER 0N, @7 NENE WS BT 2715

=

CIE EojTol Bl CD4" MEQ] populationo] 7 eISict. Hl
AAHE Z B220" ME9 population2 271HE F05MH A
ol HIdl & Zol7} ¢ii 2L, Thyl” MZ2] population2 thE
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2

Zofl Hlal E7HEJCE. HIZME F CD4" HIZ2) population
QIME Bo5MH tiRT Hlsh SR, 29t A&
IEg ¥E 205l in ©E Foi dldl gz &
CD4" A 2 CD8" M| £9] populationo] 2711 ¢E 2ol Fol
H)8] ¥ x|t QIct. =72 macrophages®] phagocytic activity
E Qg Fosl 24w, 27l AEng HE Fost
T 27 9E B0l bid] 71U HZ macrophagesoi| A
AHE)= nitric oxides @7HIE FOigIH &715H, 27189} A
FIE €8 Folgld @7in O Fojool vl 2T
ool AeA 27imel AZFE HE Togid 27t
9= Fojitol vl HEso] EriEE 28-S LIERARILE
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