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3) AZE

complete®} uncomplete Freund's adjuvant,
BSA (bovine serum albumin), Percoll, RPMI
1640% Sigmarl (Sigma Chem. Co., St
Louis, MO, U.S.A.), Glucocorticoid™= Upjohn
A} (Solu-Medrol, Korea), Fetal bovine
serum  (FBS)9}  antibiotic/antimycotic-&
GibcoAl (Gibco BRL, Life Techno. Inc., NY,
U.S.A)), biotinylated rabbit anti-mouse IgM
2 biotinylated rabbit anti-mouse IgGat
ZymedAt (Zymed Lab. California, U.S.A.),
Nylon Wool& WakoAt (Wako Chem. Co.,
Tokyo, Japan), Sabouraud’'s dextrose broth
£ Difcort (Difco Laboratories, Detroit,
Michigan, US.A)9 AEL AL oy, o
99 BE AL BE EFESL ALY

2. h Ik

D Z‘}-% Ao} Bk

EAL ARGAL Az Ao AR
:tﬂ, 25 14 g& MYA SHFF 350 mE
Yol A At FF7A 5% 3 e
22T &2 O AHXE AEEo
% Ao, dol Y= vy JAEL
LALEANE AFEsIY 4ToA 3500 mpme
2 20830 448 Aoy Ao
(ol ddoz AE3HE APl AP
LIF, 289 B 592 2 5408 ¥7)
gtk W, NRE 47 Y o= membrane
filler (0.22(m, Whatman, Germany)E& A}£-3}t
o o3 dFsch

2) iE ¥ %tk

AHgd gee 3
(methamphetamine)o] BSA
albumin)E conjugation’l 7l MA-BSAE A}&
8t o0y o2 Freund's complete adjuvant9}
incomplete adjuvant®} &3t B7}o] WA

(hapten)?!
{bovine serum

MA

ST 1 F 2 s

. =
= 8%

= 14vke)F 7ol
stler Unz trigle E o
A 2 FE24E 20 J459 49 FUd 5
o3t

AAH o2 moused AdAE F=¥
Exog W qAAE & & 12F3
o] A Balb/c moused glucocomcmd 13
80 g/kg ipE 1579 % B34 FAg
H #4E Fosch

=L

3) IgM e 4 W™

2ol 2 FE2AG 4Y AT FoF
¥ ¥YUAd MA-BSAE Freund's complete
adjuvant®t E3ste] B o] WStz A 7
A3t moused] £ FEAE FA4 Tz,
oAl 8 9€ Freund's imcomplete adjuvant$}
E¥std A HEg H 34 ¥ ZH%’OPQ AL
A A 0% AT H RS Rsi 49
o AMg-etst

e g2Ed9 ELISA (enzyme
linked immunosorbent assay) 822 &334
t}. MA-BSAE coating buffer (pH 9.0)& 2
ng/mli2 ZAHA welld 50 ¥ 96well
(Nunc. Inter Med. Co., Denmark)oll &A1
o0& 3% BSA-PBSE A2 247 ¢t
blockingMNZth. 1 & #2d E3& 43}
of Z+zZb 50 mH B3 ZAIZE ®ERAI ohE
plateZ A& &t:1 A2 heavy chainol 5o
Hog ZAgs: biotinylated rabbit anti-
mouse [gME o] T AoA 2A2F wi g3t
I, WAl peroxidase conjugated streptavidin®
2 1A% 8reAl7l & o -phenylenediamine-$
AAZ A 492 molMd FRZE FHFAS

(o]
00]: oy

4) 1gG Fiie 4R mE™

71EHQ =24 wie gM FH A
FAHE, &899 MA-BSAE 504‘}1 1
x> *r7H’i°—d. (booster)& A3+
Al A boosterdti 3¢ F gﬁ~ iﬂz}}fs}oq
g3 2esad. a8d, 28 249 F
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o9 712e 1492 A ELISA WM E
22+ 89 heavy chainol specific® bictinylated
rabbit anti-mouse IgGxE Alg3llen
99 HHL [gM A 29 5Lt

D) Bk %%

Candida parapsilosise $FF T3]0l A
TETE AE A gFAA ALEFgen, A
o wgF 71 118 A S Z Sabouraud’s
dextrose agardll AP wjgslgon, o] #F
€ 4 TAA ¥ nasgd. Ag8Ae C
parapsilosisE Sabouraud’s dextrose brothol)
BFetd Y g F, PBSE 1,500 rpmol
N 1087 BB Argsgn.

6) Macrophage®] &E&tE wz™®

28 FEAL UYL BT FHEod
5dA EFoA EANEE #Hsto] RPMI
1640 WA E Agsle] AEEFAE RS
o BERANEE E2¥ Apoldldl &)1 37
TollM 2A12F CO2 M F71e AN F37
HA g& FHAEE FY AAGRY. oF
Apotdlo] F&Eo] 9= macrophage® £
gt AHE oy & A¥e) AEdgd o
Yz, FFE C parasilosis g4 8 x 10°
cells/mt) 50 ¢} 7)o} macrophage (8 X
10" cells/ml) 50 w, =8 2L ZF9] mouse
dHozxnyg e BAGB%) 100 pE rounded
microtiter plated] F, EE3HA CO;
incubatoroll A 3A17F B¢ wekddh, o & )
%q 50 E F39 Sabouraud’s dextrose
agarell €711, 35 CTollA 24 sty A
o} 9l C parapsilosis® colony =& Ao
NAZE o3 GHE C parapsilosis®] BT
TE& FA3A

7) mouse B MAEe) R

mouseS HAAAN7IZ A THE 70%9
alcoholZ A& 5‘:%8}37_ AFAE A} L3
o HZE FEFHoZ HEY U, Aste

RPMI 1640 ®i=] 10 me7} S0l U= Abgtao)
713 LS HEE JHE IS 2 W »
2 5 45" o] F& BAow FEH y)
AA 8lF & E0] e OFEY MEEL
3¢k oju NIEo 9 e HEIE=
lysis buffer (0.16 M NH4Cl-0.17M Tris, pH
72)8 5 mf ¥3n HAS EFI % 1,000
mmell A 5% Fot dAdFe sy AA%RNY o
T 13 A3E de¢ ETE Nylon mesh
(#2008 AHE3t AFsiA & XA &
A& AAGH LT, 10% FBS-RPMI 1640 u)
A e, e Al AEETt

8) WEMuBL R MAREL WiE

A iAo #A-2 Cunningham$] W
10w} Pargch AP FEN B |y
47y Fatdn 1084o] SRBC (Sheep red
blood cells)& 0.9% NaClZ 1 x 10° cells/m¢
7t fA 2334 moused HZ 02 m F
AStATH 49 F v S AEda A 5§
doz wgo] 38 Aatd 1 x 10° cells/mt
7 HEE AT HZAE 200 L9 10%
SRBC 36 u, ¥4 21 w &z 5% FCS-
Hanks balanced salt solution 143 @& &%
3te] A2 & Cunningham chamberol ¥ 3L 37
C incubatorol A 1A13F &<F wigstgict. &
A BARNE FHo HPpor L3E FHE
f8to] AAFHTY o] o] &HT F=E Ao
FABT AE FE AT

9) Natural killer cell E#: BIE

@ Percoll gradients®] & »
100% Percoll (W1% 1090, SigmaAlb) 100
m¢, RPMI 1640 ¥} 50 m¢E 7Fsk3 o37]9f
15 mY FBSE ¥ol 606% Percoll-RPMI £
&g wET, g 606% PercolldE 10%
FBS-RPMIell 8|48y Zrzt 566, 52.1, 476,
431 % 386%9 Percolld) (459 gradients)
& WEY. 15 MY wigo] F2 tubeol A
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& Zt 559 Percolldl& 2 mHA HA3] ¢
o], 45%9 Ed& ¥ PHlE wEY,

@ Natural killer Al %] 48

ZAT 45% EAL Fulol e wF A
¥ ZA A8oA Nylon wool columno] ¥z
g4 &1 THE ¥F A% 8 1 mE =
#3893, 1600 rpmol A 4587t ALolA
FAEHE Yo oy £ A5e W=
st ZAX HME F/AHEE stojor @
o dAEE BYE A 0328 &4
g2 HHE e B A¥de R
%S¢ NK AXz  IF439  10%
FBS-RPMI 1640 six2 2¥ A3 st
natural killer Al ¥ 84 =R o] A3t}

=

@ Natural killer A X 9| & ME

NK AX &4 3H& lactate dehydrogenase
(LDH) activity2 #3890 @A 2@
NK AXE 9ol 52 9% plated] 1 X 10°
cells/well XAl 100 p¥ EF3ct 7)o %
A AEZ g} K562 AXE 1,000 rpme
2 387 d4AEgsq AHsE  assay
medium (126 FBS-RPMI 1640)0.2 &g Azl
H 2 x 10* cells/well (NK M2 : K562 Al
X2 =50:1 HEZ 100 £E A ¥Y+=r)
200 wo] EFAE JMHA EE H 37 CH
5% CO; incubatorol Al 4217y Wi ¥A| itk )
¥ F o] plate® 1500 rpmolAl 1027 94
veste A2 100 UE HF § oHE plate
of &713 100 pee Wg EZYL 7z wellol
Ye g Q&M of 308 Astd whg
A7 492 molld EFEE 2. o
4 back ground control2E assay medium
200 1£E ¥lew, positive controlZE 100
Wl XHME (2%10° cells)olh 2% Triton
X-100-assay medium 100 & H7istgch
4 HERToEE 100 9 ¥F AEdo
assay medium% 100 0 A7VaiA ARk
=3

10) H58# BE
B 29 HE#H ®BEE  Student's
t-testE Fifst HMEHES LI

O. )k #

1igM Al ddof alxl= &

558, 2433, 7RFHNA WFET AL
Zz} 1.097+0.056, 1.189%0.036, 0.807X0.023
o2 etk W, ) 2298 T3
A5 7 1.401+£0.070, 1.575+0.070, 1.340+
00522 YER} Wz wlas Bw 533
Ax 1.27v, 24FHNA % 1338 28}z 78
FaRMNE 16609 &x Mol Z=rba=
Aoz deht xAs 942 28 239
o g IgM FH AN Zol A 7}
st Aoz velhytd) =3 glucocorticoidE
2dq3 ZoMe gFzTo] 0.67010.0359 4
243 239 FAZ 1245400712 27}
o o}1.86u) IgM A A4ol Frtshe RO
2 Hol 2 2Zde WAs|SAs e 93
AAE [gM A AL FAANNL L.
(Fig. 1)

2. 1gG A 4ol ojxlc g

558 2458, 18FHAAM =T A
0.786+0010, 0873£0.010, 0558*0015e =2
eyttt adzn, 28 FE299 Fod=2
0.8841+0,021, 0.938+0.022, 0.784F+0.024&
ey} zhzbel uizFd wjwsE B S oA
1.12u), 2453l A 1.088) 2] 78F ol A
= o149 A AAdel FEAT. =¥,
glucocorticoid® ¥ FolMe IgG oA
Aol T 03740025904 0555+
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00392 o 15W Frhste Aoz Yehy} 2
iBo] HgrisAstd o3 AAY IgG FA
AZE F44 A FAANE Rez Y
ot (Fig. 2)

3. Macrophage Etalsolf olx|= A&k

Ty BeE 55, 245%, 8FH 7
Zroll A 4276+1.18, 46.44+152, 365711332
2 Vel giz2Fx vms] Ba 2hzt 1194,
129¥f 22} 154808 macrophageo] <3
g 50l ksl oz Jedg, =3,
glucccorticoid® Foid ToAe gz
1754111 A4 2094+2008 <F 1.71¥) =v}
e AoZ JEeld 2dgo] B AAlAld 9
& A" macrophaged] B4 ST H94
AA FAN7IE Ao E Vet (Fig. 3)

4, 2He "M MEof o|lx[s ¥k
55, 2459, BFHANA =T 1377
195, 1734%128, 1134+65% ¥4, 248 3
Sde Fod3 FoAE 1850193, 2420%
106, 190.3+6.22 el Tl Hstd 5
FHolA 1384, 24FHAAA 148w zYxn
BFHAME 16882 A A F7Hed
. a8 1, glucocorticoid® F93% ZolME
q2Te 64914900 1183%628 ok 132
2 #HASA FUhsleE Aoz GEeEbgth
(Fig. 4)

5. Natural killer MZ &Moll olx(e= g&t

Fig. 51 NK M3%2] K562 MXo} the A
¥ &4 42 % cytotoxicity® EFUI ST
5F%, 24F%, 1BFHY B¢ dxTAME
ztzt 49.89+154, 54.81+146, 37.41%1.39%
W, 248 329e BT A4S 6027209,
71.13%291, 5583+27022 e} ztzhel

el ulsl 5FFelME 121W, 2453 of
AE 1308 283 78FHAME 1499 &
A YA NK Ao 4ol /i 9
H, 49 A glucocorticoidE FAH &
AN E E2Te) 026+12100M 2B 229
o] Eoiz 4036117622 Yeht A 8y
o] 1.88¥ F7latE AL #AFY £ IYYoh
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Fig 1. Effects of Buthus martensi Karsch
on mouse IgM production according to age.

Antigen (MA-BSA) was coated on 96
well plate for overnight. Serum antibody
(IgM) was incubated for 2hrs and washed
with PBS buffer 3 times. The quantity of
bounded antibodies was detected with
biotinylated rabbit anti-mouse IgM and
peroxidase conjugated streptavidin. The
detailed procedure described in
Materials and methods.

Results represent the means * 5.E. (n=7)
Significantly different
P<0.01, *** P<0.001).
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Fig. 2. Effects of Buthus martensi Karsch
on mouse IgG production according to age.

Antigen (MA-BSA) was coated on 96
well plate for overnight. Serum antibody
(Ig®) was incubated for 2hrs and washed
with PBS buffer 3 times. The quantity of
bounded antibodies was detected with
biotinylated rabbit anti-mouse IgG2b and
peroxidase conjugated streptavidin.

Results represent the means * S.E. (n=7)
Significantly  different from control (x
P<0.05, #* P<0.01, *x* P<0.001).
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Fig. 3. Effects of Buthus martensi Karsch
on phagocytic activity of peritoneal exudate
cells according to age.

Macrophage was effectively purified from

mouse peritoneal crude cells and then
phagocytic activity of macrophage was
examined. The detailed procedure was

described in Materials and methods.
Results represent the means * SE. (n=7)

Significantly different from control (x
P<0.05, *+ P<0.01, **x P<0.001).

3007 =3 Cortrol

zzz2 Buthus -

2{0.
3 Z .
© 200 !
° 7 %
£ . -
O
£ 7
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g 7

50 4

. % Al |

5Wbeks  24Weeks  78W\keks Glucocorticoid

Fig.4. Effects of Buthus martensi Karsch on
hemolytic plaque assay according to age.
Balb/c mice were orally given extraction
for lddays.
The mice were immunized with 0.2 ml
SRBC (1 x 10° cells/ml) 4 days before

assay.

of Buthus martensi Karsch

Results represent the means * SE.(n=7)
Significantly different from control (x*

P<0.01, **+ P<0.001).
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Figb. Effect of Buthus martensi Karsch on
cytotoxic activity of purified natural killer
cells against K562 cells according to age.

NK cells (I x 10%ell/well) and K562 cells
(2 x 10%cells/well) were incubated at 37T
for 4 hrs. Cytolytic activity in the culture
supernatant was measure by LDH assay.

Each value represents the meant
S.E.(n=7) Significantly different from control
(#+ P<0.01, *+* P<0.001).
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o MELY A53FEed 93t NK HEE
dg3 D@ FQ perforindl 9t GAXE
stz g4 JAhX® gy, Gax|
A NK Al¥e &40l AstEo] flo ¥y
2gA 59 542 NK AxXe Mg F7}
A7lEE AE7 gatdxm g

Glucocorticoid®s A Ez7te] A gghe o
Aste HEAA AAZAN BRSNS FERE,
24 o4 ¥ F4 oHH g&Fy dA 2
A7t "hAgde] XNBAR dy AMLHE
steroidFl E4ol0t® ol Az WY ¢ Ay
A4 A9E FA AAAH, macrophaged)
%% 9A, macrophaged T4 Hels AA|,
a9 ol i A AdA9
interleukin-29} A4 AA 2 MNEEPA, T
AT} AF wge AAANE AFo|hP
£33, o} Al AEsT & allergydl €Y
¢ ARE vEuY, 899 3%, 943 48
5 AB7A 4394 dE AHeEHT e o
59 sYolA R FAd BYNF A=z
A AR FUL AF Aol T BE& 23S
T 2Asn Qg

25 BEEBA HASEE, LEHE T
o AToR EFHE JRBR, ZIE8EA,
WER, PRRE 509 Ae4Hn Ao 2
gAa, Ao Agua P ojstd rEEE
W, FE, 257Y, AXuie] 59 E4E 7}
A geFolv AAET FAS dFo vz
A WES 98 FF AW, olulxAr &
Na, K, Cu, Fe, Mn 59 74 9259] ¥g
A ok, £F, HzAA GABA-TY &
4 Wge & o GABA ¥¥E& 2=z
A d AL A & da® sder,
Na'-K'-ATPase 84< AAA7IRE A7 &
oM ARG EAY & F7A 4F
HESl 756 BAF 7HsAS Bustd®?

olo] E#= 2180 WS\ Hsje] W
© 4%S ARV AstY ) g8 FH9

AE FEoM Ay 75 AN ZAE&L 3§
E AE Avugren], FAld =39 AP
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71 Adtd ¢ AEQ NK AE 84 &
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Ao A WA R AY EZ o
3= macrophage?] 4 58L& AET &
Fold 248 FEd9 Tz FrMHAE
EL7t 255 94 59 AsZol A
A F7tstRen, Bd Aol ols) Astd A
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9 542 {44 A FAHENE,
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A mAE dFeE HAEINIYE HE gM
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e B¢
el ol A IgMY B9 KA
U o FEZe AubHo g IgM A B¢
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ABSTRACT

Effects of Buthus martensi Karsch on immune response in mice
of different ages

In-Chae Jeong, Ji-Cheon Jeong
Dept. of Internal Medicine, College of Oriental Medicine
Dongguk University

To clarify the activating effects of Buthus martensi Karsch on immunological function,
its effect on primary and secondary antibodies production in mice of varicus ages was
investigated.

Buthus martensi Karsch increased the number of both antibody producing cells
(anti-IgM and anti-IgG producing plaque forming cells, PFC) and phagocytic activity of
peritoneal macrophage. Futhermore, these phenomena were significantly increased with
aging in mice. Buthus martensi Karsch also increased natural killer cell activity
concerning to cancer immunology.

These results suggest that Buthus martensi Karsch markedly increases the reduced
activity in the elderly and activates the immune response in senescence mice.

Key words : Buthus martensi Karsch, senescence, inimune response, natural killer cell
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