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Abstract - In order to investigate the effects of Bupleuri Radix aqua-acupuncture
solution (BRAS) on immuno suppression induced by glucocorticoid, ICR mice were
administrated with glucocorticoid (80 mg/kg) for 7 days, and immunized with hap-
ten, methamphetamine-horseradish peroxidase (10 ug/mouse). And then, BRAS
(0.2 ml/mouse) injected into CV, and BL,;, which are the classical acupuncture
points in traditional medicine, for 7 days. And then B and T cells proliferation and
cytolytic activity of natural killer (NK) cells were measured. Intraperitoneal in-
jection of glucocorticoid decreased lysozyme activity in macrophage and cytolytic
activity of NK cell. B and T cell proliferation were significantly increased in aqua-
acupuncture group compared to normal group. On the other hand, BRAS sig-
nificantly increased the lysozyme activity in macrophage, and the cytolytic ac-
tivity of purified NK cell on K562. These results suggest that BRAS at CV, and BLy
may proliferate B and T cells that are suppressed by glucocorticoid and activate
NK cell activity.

Key words - Bupleuri Radix aqua-acupuncture: immunomodulator.
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Table L Classification of experimental groups
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Groups Glucocort‘icoid MA_HRP. BRAS Acupuncture point
(mg/kg, i.p.) (ug/mouse, i.p.) (ml/mouse)

Normal - - -

Control 80 - -

BRAS-MP 80 0.2 CV, & Bl

BRAS-BL 80 0.2 Blank Locus

Lol FAAA ZL& EFAAE A FE
2 oY F9 A A FATge e AR
A9} tjEo] FEAAY Izl o3 IS
o isla X g8stuxl e AAeHoax] HA F
o] ABAE, K88 AE € E4AF s
M= ggg A7) o] Folx 1 gt

2 A"ANE 3RS, HE 2 29 59 BFo
2 AMEHRA L Y AT A8 2 FAAS A
Zato] A|zekile] AA o] V)% F 53 "oz
A g8 golR 1R} moused AZE A5 A
A A7 AXE G g B AA A (gluco-
corticoid) & A&-3t] AR FE ALAAE A
32 ¥, A 971 2 macrophage 4% (lyso-
zymie activity), T 2 B Alx9] 5453 NKA X
9 g3=2 2389}

ME 2wy

Alek A T17| -8 HEo) ARE3E AlekE Tris-
HCI, RPMI 1640 ¥ Percoll2 Sigmal(Sigma
Chem. Co., St. Louis, MO, U.S.A)), Fetal bo-
vine serum(FBS)<2 GibcoAH Gibco BRL,
Life Techno. Inc., NY, U.S.A)), Nylon wool&
WakoAH(Wako Chem. Co., Tokyo, Japan) 1
gz NK Alxe] 84 &3 A3 cytotoxi-
city detection kit= BoehringerAH(Boehringer
Mannheim Co., GmbH, Germany)<] AEES&
AHEEtETh 2 9ol A18-3 WA FEL Sigma
Al & WakoAte] EHA1FE AHE3IT). =3 £
AgAe ELISA reader(Titertek Multiscan
MCC/340, Lab. System. Finland), scintilla-
tion counter(United Technologies, Packard)
T 71718 288k

AESE ¥ 8T BR-4¥5ES &% Sci-
ence°l4] inbred female mouse?! Balb/c(A %

25g e E FYstd 32 ¥ g 23020+
2C, 40~60%)% Z+3 Ba FEAFHAN 494
89 3 mousertE 2 §AA7] 5§ APEE
23¢ F43. AdEe AF vl E @ T
2 3y, ¥91¢l MA-HRP(methamphetamine-
horseradish peroxidase)% 13] 7454110 pg/
mouse) ¥ B3 (Normal), BEAAAQA gluco-
corticoid®S 7 F<t B72FAHS0 mg/kg, 1day)
3 v 24737 Fol MA-HRPE FAKE Wiz
(Control), glucocorticoid® £33 th& 24413
%o MA-HRPE FA31a, Al 24113t0] A A1
o 28E 743 A3 4L 21X (0.2 ml/mouse)
g AT AR TR BRI EIF AT R
AL BFA(CV) 2 AF(BLy Bl AR 2
T(BRAS-MP)# dejdd] FU3 YT (BRAS-
BLI 2 UFo] d& APBsAH(Table ). &
AR AFFEAA ] Z8 AR+ A &
4 2 AR89 gRedF R dshe FAE 2
23l do¥ e v F9e] AYo] opd BAE A
g3t

AlE EHMAL =X -AEse FIUga AF
S Aol TP A& F A A&l en,
FAREL F3Un oA o= gaiddA
B Foltt. B Ad3dAe FACKR)-2E A
() "ol 28 The-n 2ol Az ok g A2
tH(Scheme 1).

ELISAO| 2|8t &Hle] HAIlEHE - E ATolA &
A9] 471%4 -2 ELISA(enzyme linked immu-
nosorbent assay)®d*?c2 83t MA-HRP
(methamphetamine-horseradish peroxidase)
£ coating bufferg Al-g-3t 4TCoA &% F
2A7) 3, antir-MA 3§ 98] $T2 serial dilu-
tiondted 5331, biotinylated anti-mouse
Igs, alkaline phosphatase conjugated stre-
ptavidin, PNPP(para-nitrophenylphosphate)
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‘Eupleuri Radix- 60g J

- Add D.W. 400ml

I Boiling for 3hrs

I Filter

[~ Spin the filtrate at 2,500rpm for
10min, 4

|~ Vacuum concentration

-~ Add D.W. to 50ml

I~ Add ethanol to 75%

I~ Precipitate at cool temperature
I Filter

Filtrate

- Vacuum concentration

I~ Add ethanol to 85%

I Precipitate at cool temperature
Filter

Filrate |

E Vacuum concentration

Add ethanol to 95%
Precipitate at cool temperature
Filter
Filtrate ]
[~ Vacuum concentration
[~ Add saline to 200ml
= Adjust the final pH to 7.0
Place the solution at cool temperature
Sterilize by membrane filtration

[ ppT. | [ Fiae |

L Bupleuri Radix Aqua—acupuncture Solution(BRAS) &

Scheme 1. Preparation of Bupleuri Radix Aqua-
Acupuncture Solution(BRAS).

€ 433 B4 o= JIg b5, EDTA &9o= v
F2AZ ¥, ELISA readerZ 492 nmeilA
OPS’aﬂr

MacrophageOilM lysozyme &AM £X' -2 7
°] moused AXA| 1 HE ARE His}o
317 T PBS Tml& FAR 3 ) AAYE &
283 BUgt 2o 2 JPEA WARA] St A
2 Bl PBSE 3@ttt ol& Akekddl o]

2A1 7 &<t CO, incubatorol A 8 3k t}h-&-

L
=
322 24

Eloll o[o

B
312 @2 MEZE AABHL macrophages =&
th. 10%3F 43] sonicationdtd] MX=-E ¢443]
T o3 9,000 X gl A 2083 A EE 8] A
S AEAE 32U AMEEY] Y8ty 4T B

#P o lysozyme BAEE Micrococcus lyso-
deikticus (Sigmarh el &3] &2 &33HTT.
HIZMZS| ZH|-A15 4 AX7 58 AlH
S ZRE| 2447 Fofl AFHE XA AR
%S, 70%9 alcohol® HAE AEFz AF 9]
HA-E B o2 A &3] WAHE A RPMI 1640
HiA] 10 mlo] £ k& Abeldl 2 &7]x, 22 &
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5 M2 NS A AL H, Bol 5 ET ¥
Moz FEe 7MAA vgSEd Eo] Sle i
AEE FEANAT. o] AE B/ Fo AP+ +=
lysis buffer(0.16M NH,CI-0.17M Tris, pH 7.2)
5 mlE HH3] 7k3 o2, 1,000 rpmellA 58 &<t

AR E AASFATE 1 F 13 AHE o
47%E nylon mesh(#200)2 A8t oA
e 29 Y& AAIReH, 10% FBS-
RPMI wj x| o] @Eate], th3 Aol AHEstth

Nylon wool column® RIZE'"-Nylon wool
(Wakorh& oFF AAlsHA & th& 0.8g& €of
10 mle] FAR ol Y1 FFAIZITE, 7] RPMI
1640u12) 10 mlE 718t 712& AAAFIAL col-
umng %3] activationAlZIth, o] FAlukE
£ 25 gage® A3 mouse 171 F column

< iYW Q?f”ﬂ AHE-3A T

T MZ U B MES| 22| -9l 2A1E v]73A
¥ 2HAE 1><108 cells/ml2 ZA|F o vl
4|8 nylon wool columnel HH3] FYgct.
A 10% FBS-RPMI 1640 ¥jA & 3 ml & H7}3

& columne BFAI7| 3L AT "o A %
A, 37CAA AR BiFAZIT. I F 3TCRE o2
AlA & 10% FBS-RPMI 1640 81#] 7 mlE A
3t column® elution@tc}. olw) F&Ho] Ve
= AEE th2E T Al E(natural killer A% ¥
o], nylon wool columnel F3t=o] ¢l=
AEE B AEZ AMS3IT Nylon columnel
2zglo] 9l B A2 e 2dE cold-PBS
(4c °3hE AM-43ted #3ta 10% FBS-RPMI
1640 R 2 A A 3te] A3

B MZ2 ZAloi Dixl= HE'*®-BAzE
10% FBS-RPMI 16409#12 AH &1 2.5x10°.
cells/mlZ ZA] 3 o, & welld 200 pl¥ mi-
crotiter plated] ¥&3A ¥ i, lipopolysac-
charideZ 2 welld 5 pg# 7} o+, 5% CO,
incubatorolld 72417t #lkE AlFslT). ik
Za 6A7t Ao *H-thymidine® 10 u% (0.5
uCi/mb 74et ohd, F& wirte 488 &
cell harvester® ANEZZ FY3ta gass ﬁlter
(Whatman GF/C)¢lel A%& 2ett 1
F5E A3 glass filter ol YE A lEEE_
g A0 2 3 AH 3 o2 glass filterE
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A 30& = AEA7)IR filterE scintillation
vialell B3, tolueneA coctail® 5mlE ¥
o=, 4 A189 cpm#t$ scintillation counter
£ AHg3to st

T MZS| Z40) DIXlE HEY-T MNEZE 10%
FBS-RPMI 164081 E AMg-3ted 2.5x10° cells/
mlZ 2A g oL, 96 well platecll 200 p1¥ #%
A Yok gd2ole T A ¥ mitogene & 4#
%l concanavalin A 1 pugs ¥31 5% CO, incu-
batordl| A 72213t v ket v F F8 6A1F Aol
3H—thymidine(0.5 uCi/mbh< 10 pi¥ €& v,
oAl 8AIZ o v sttt ¥HS £8 ¥ cell har-
vesterZ A X & FY3tx o3t 42 B Al XA
o} o] FUZ 2N B3t MEIUR uptake
¥ thymidine®) %2 scintillation countero| 4]
=ikl A=

T MZE E2&0|M NKMZES| FHF'™ - Percoll ¥
ASU=To) AAE sl NK AZES) 55 2 3
AL AlEET. a8z NKAE Eele A =23
4.5% Ed&Tudd 919 AFeA nylon wool
columnel] ¥&=Hx| ¢u BExdg AE(T Az
) 1mlE dH3) ¢z, 1,600 rpmolA 4583t
ALA AR E P} oju Fr& ¥l=A]
583tel AAA A8 S7IEEE slofok 3t A
A7 B Aol 205& SAUR A3
gt 2 AY¥de AR 73S NKAE
2 3]&31e] 10% FBS-RPMI 16408021 2 28 A3
skl NKA X &4 &3 o A3ttt

NK MIZES| SMEFH™-NK Axo] 84& 24
3l7] 913k cytotoxicity detection kitE A}-&3}
Aot WA 283 NKAEE 2ol 52 96 well
plated] 1x10° cells/wello] FA 100 p1¥ £33}
Aot W FAAEZAE WLt Kb62 AEE
1,000 rpmo = 3% 948 st AHsa,
assay medium(10% FBS-RPMI 1640)c.2 &
gAIZ &, 1x10* cells/welle] =2 100 piE 7}
3t th. Assay medium 200 phiel gslo] 9l
= NK A= ¢ K562 ERMEE 7PEA £33 o}
%, 37T 5% CO, incubatordlA 4417t wj kA2
Wl ¥, plateE 1,500 rpmellA 1083 94
23] 439 100 plE 3§ o2, & platedl
713, 7] 100 ple] ¥H& EFAE 2+ welldl
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3 Ty, ALoA oF 30%3t Apgte] WA
T, AEE E&49] formazan saltd] F4=
492 nmeld &33H k. B 34 back-

ground control£2%= assay medium 200 plE

¥9lom, positive control2AE 100 ple] ¥4

AME(1x10% cells)ol 2% Triton X-100-assay

medium< 100 p1& 7159 h. Negative con-

trol2+& 100 ple] EFH A ¥4 assay medium

100 p1E A71etdct.

EAEE M| - & AP & 4T
o] thdte] Student’s t-testE AAIs f2f
A RE AF3A 3, pakel 0.05 ol 3t 259l
A& Qs

e AL e

U1 o M

2

A MMS0 DIkl -3 AdeH
Be ARFE FAE FABI FEE Wyt
& FAG ol i A WY 22 EA9
7HE YT A& 3 AA 7L hapten?] MA-
HRPol o8] f s Ha23L 233517 93,
Az FAHR 7L gud PF e AL 500, 100
ul, 2008, 40040, 8004, 16008, 3200= &3}t
o] ELISA reader® 492 nmolq &F3=8 2343}
Aot ol9k Zo] AL 50ufolA 320000714 34
3lo] FFEE 23T AF, BT 8A §
|57t 27184 E FREE dF ZdaEH vE
wor, I dixTe FR=e ATl va |
AsA ZA2E Ao vehigt. 53] tiETdA
PA L 800uo)d S A FA Gt B2
A gonz WY A A FAE st A
o] g AAgo] A ZAHASE ¢ F AN
W A gAA T AT HER Fo
T ARTY) FREE 2T H&) A St
gom, Als S 4B FAF AT A
£ IA] dizzd) HlE @A Aol ZsHA S}
2E ¢ 4 A4 (Fig. D).

Macrophage®] &40] O[Xl= H&F - Al T F3A
A7} macrophage® &40l vz 42 AE3}
7] 9J5le] B AFolde Azekd Ayl gsd
AF el 84X macrophageE 3lste] o
4 lysozyme &9 84& FF3dch ©A 7
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Fig. 1. Effect of BRAS on MA-HRP induced an-
tibody production. BRAS: Bupleuri Radix aqua-
acupuncture solution, Normal; untreated group,
Control; injected with glucocorticoid (80 mg/kg)
into the peritoneum for 7 days, Normal: un-
treated group, BRAS-MP: BRAS treated into CV,
and BLy for 7 days after injection with glu-
cocorticoid, BRAS-BL: BRAS f(reated into blank
locus for 7 days after injection with glucocor-
ticoid, MA-HRP; methamphetamine-horseradish
peroxidase, a): 0.D value at 492 nm.

1600 3200

¥ FEE macrophage?] 5 43 4%, o
27 AT viEte i W, AlE oS

AEE B3 A¥TAM s dzzd HE ma-
crophage 7} 3.19] 71891, 48R 7o
T AEFIN = 2T vlmetd S W B} 2.3
] Z71et A o 2 vehskti(data not shown). 3
I dHsle] #AH &4 macrophagedl <]
lysozyme EAEE BFF A7} gTo] B
ol W8] 30% AAIEen, W AT ok 7
Pz Fold AP e izl vls) 1L.eu= &
e F7HE BaYh g B Age) A A%
AL Y HRE TR AT dE2T H
3 Fo e WEt BAER) L&At (Fig. 2).

B MZ2| Z4J0ll O|RXl= P& - A5 of3lo] WY
AR A e T2 AAEH BAEL F2o] nlXe 9
32 °H-thymidineg AH&-3te] wjgAIzE 3¢ B
AFENZ incorporationd AEE 3T zH
dotR gttt B A2 4% 1 A%, 2L A
7] visl] B AlES] F24o] 31% AAES E3
om, WA Al RS AYER TP APETS dx
ol B8] 60%371elEa, dEs Foig AdT
oM thzTell vle) 48%F e S B3t} (Fig. 3).

119

*b)

Lysozyme activity(Unit)
-

Control BRAS—MP BRAS-BL
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Fig. 2. Effect of BRAS on the lysozyme activity
in macrophage. The lysozyme and Micrococcus
lysodeikticus were incubated at 37C for 4hrs.
The lysozyme activity was measured by absor-
bance at 450 nm after incubation. The detail as-
say procedure was described in the material
and method. Normal: untreated group. Control
injected with glucocorticoid (80 mg/kg) into the
peritoneum for 7 days, BRAS-MP; BRAS treated
into CV, and BLy for 7 days after injection with
glucocorticoid, BRAS-BL: BRAS treated into
blank locus for 7 days after injection with glu-
cocorticoid. Each values represents the mean S.
E.(n=7). a): Values statistically significant as
compared with normal group. b): Values statis-
tically significant as compared with control
data of each group ("p<0.05).

Normal

2000

~ 1800 | ¥

£

a 1600

L

% 1400 [

o 1200

>

@ 1000 }

£

° 800 |

E 600}

£

i 400

I

2 200
0

Control  BRAS—MP BRAS—BL
Group

Fig. 3. Effect of BRAS on the B cell proliferation
by *H-thymidine incoporation. The B cell(5x 1¢°
cells/well) and lipopolysaccharide (5 ng/well)
were incubated at 37C for 66 hrs. And then °H-
thymidine (10 pl, 0.5 u Ci/ml) was added. After in-
cubation. each cell proliferation was measured
by *H-thymidine incorporation. a): Values statisti-
cally significant as compared with normal group.
b): Values statistically significant as compared
with control data of each group (*p<0.05, **p<0.01).

Normal
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Fig. 4. Effect of BRAS on the T cell proliferation
by °H-thymidine incoporation. The T cell(5x10°
cells/well) and concanavalin A (1 ug/well) were
incubated at 37C for 66 hrs. And then °H-thy-
midine (10 pi, 0.5 uCi/ml) was added. After in-
cubation, each cell proliferation was measured
by °H-thymidine incorporation. a): Values sta-
tistically significant as compared with normal
group. b): Values statistically significant as com~
pared with control data of each group (**p<0.01).
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Fig. 5. Effect of BRAS on the cytolytic activity of
natural killer cell. NK(natural killer) cells were
purified by percoll gradients. The purified NK
cell (1x10%well) was incubated with K562 cell
(1x10%well) at 37C for 4 hrs in 96 well tissue
culture plate, respectively. Cytolytic activity in
the culture supernatant was measured by LDH
assay. Each values represents the mean S.E.(n
=T7). a): Values statistically significant as com-
pared with normal group. b): Values statisti-
cally significant as compared with control data
of each group (***p<0.001).

Normal  Control

T MES) SAj0) DIXiE F&-A3 o] B
AAA e Tz AR T AT F4o wlHE 9
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ge NK A¥E TIF T AE 2 percoll
gradient® ] &3I4 NK AEE AAT A<} HA)
T ATE Aoz 27 *H-thymidine AH8-3
T A EWE9 incorporation WOz 5333
o BAE THZY 245% 338 23, dx2T
A= Aol vls) T ML) Z4e] 37% AAE
& Bg3, v Az oS AEE FAT AET
& thz2d) ug) 1.8 F7HHE vehdlen, 949
¥z B3 AJ T 2T vlg 1.5 7
£ B0} (Fig. 4).

NKMIZES| &0l OlxE &k-EA NK A=7t
EAMEO K562 X Y S4S BRI 2,
A AE 28%2 A& 52%0] & AT
Heo]Ao] A= E #AE BE} (Fig. 5). &4 Al
% opAe B 2 AR¥EE ANG APTAME
46%, o182 AN & AP TANE 53%E 4%
gz va AT S/ EHT

n #

oy 9 & Y FALR Y (RALEHHE) 52 5
ZokFAl QW (hEgk i) " o2s WRHIL
gon, e T Bl dokg A ol & #
A3 g9, 4EH L AEY FHo oA &
A wreAd] FRlgtezn AR Astel Gl 4
Ed o3 AZFEF @ FE AA 9] FeFgel &
2532 Yol AR 75 283 A¥e
Azate AR egoltt B3] B 29 FEC] 7
FRoZ B Aot g, st o
ABAE ARNA Fopz FERHE] AR BF
BN A& EFHE LHT F dvke R
glomz i X gl AEL ¥ B2 #4lo|
AZE 3 Y

A2 ool WA eF HAs] INET FHE
22 T 2 NKAE5T #ad Al 298 L
Atk Ao Fdald] T L NKAES &%
27104 4 Qe A g g2 Aol AT
H3 9on, B AFAAME o)} #Ad] AT
2 A&dn Qb B0 2 AR E HIgIAA
glucocorticoid® AF ol F& tE, MA-HRP
2 JPoz At Mdstn NS FRAS AF
2 B A Fean AR5 AT T
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= MAerkE BT dutd o g At A
de 4ol 2 GRA S FPOo2 FALele] ALE
A= 221, hapten(immunoreactivitye $
°v immunogenecity W2 AEAge] 33
)| carrier proteing AFAZ] EAE wiTA|
AH&Sladol Gt 3k N2 WS FAoE g
in vivod @& A7 vPAN EFAGR THE,
BAIX g1 NK AMxe} E7boa 223 thaAs
(macrophage) & 422 o] Fo|Ht},

AF 9] B macrophage2+¥ lysozyme &
29& ZASY Micrococcus lysodeikticust
Hetd gl whg-A]71 1, lysozymeo| T Axe 2
d8%<]  N-acetylmuramyl-(1-4)-B-linkages
peptidoglycans EI|A o224 Wslshe ukg
499 FFEE o] &3l Bh BHEE AL
o 2 23}, lysozyme R EE FAAT v} o)
ZToA g v AF 2 Lo A5 33
Hg X3 AP A= tzTol vls) @A
S7tetdth @ AlZ A NS Yo AXF
AATAME 2T ET B BHEE Bty =
T FTHAELA K5624 Zoll e NKA 29 A4S
ST A3, FATel viE dzTelA Aade
A E G AR T E BFE gz & @
AT S Bt o] Ao Add AH
2 ALIEE 5T AlE FHAFLE glucocorti-
coiddl o Astd AF S HAWNSE A3,
53] lysozyme 4% %7M# macrophage’}
AL LS Mgstd B & AAEA T B
ofyzlt, NKMER 3t TUA X uld 235
< 7T & F I} 53 lysozyme £4
o] 2L g 2 AR tg Az X7}
H A i3 EsETE 4 o 3 & 5 9
RNeBZ XN5¥| Mg YAlo WAy 5
DY #eo] Y AoE B, that g9y
MW B 54 A7t oL theFetA o] Fojxiol &
Ao 2 AzpEch

=

a B

AF o A AA A (glucocorticoid) S A1
A9 e 2 WA S doy|a AaRA
A7t BEEA X e FES AW 2gaAH F
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LAE2 macrophage, T AIX € B MEX& 54
o2 lysozyme@dEd B FAPAY A& S
FAOE AEs Ui 2 ZES 4t Al
3 FAAAE= BFY FHAALTE FI/MRFHZ,
macrophage®2 54 lysozymeB4 < 3t 5
7 ZTH g 2 ke AR Q&) BAE 2
TR F2 5o F7istdon] NKAXS] 848
73 SRS & AAH.

AE AL

2 d7E 19979 R dATLoN AL
el A A TA DA (7-02-2-52-10)9) &l &
=719 ole) FAEFUE
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