JIM7tE| et HY FEEE M8t Ya 77| o2 BHY J|50 0jxj= S&

7hA 27k = 1969'A Brekmannol]l 2] £2l% eleutheroside #7} adaptogen2 249 &
V& R 2EH 2 o3 QA AgY Y I 3 Ko U3 o] e ez Bu
ol A A T WIAZ ARl Hx gloh At e 23U 99 F&
S BFRAZA 712X FA XNFA, AFH 54, 22 T, ¢, des8l, g2, 023 &
= F2 lignan¥ iridoid glycoside ¥ 93jA AAHE Aoz <A 9al(Hirata er al,
1996) isofraxidinol & o]@2tgo] gl Aoz BuF o] 9t} Ovodov 5(1971) @2
o) A eleutheroside A, B, By, C, D @ E 59 saponin 2 lignan glycoside® ¥ B 13} o]
T AES g4 Fe 83 FAE a%E B vk Qlv) @8, B Y (Codonopsis lanceolata
Bentham et Hooker)& X#}A#(Companulaceae)d] &3t thdA wx2A Belg 4f
(Radix Codonopais lanceolatae)2t 3% 2% vjjstn B34S 3t vh(4l, 1986). ¢4
o] dE o2& sterol, triterpenoid(Yang et al, 1975), cyckoartenol(Chung et al., 1976),
N—formylharman, 1-carbomethoxy—[pB—carboline, perlolynine, norharman(Chang et al,
1986) 2 3A 7] RS 3 A XA A (Park et al, 1989), I3t A (Lee
et al, 1993) R ¥4 Mxe] FA7 WY 74 a7 (Maeng et al, 1991) 59 %= #-&o]
T Ae2 BaH gt oo AP ZMA 9 gy e o2 aHE F)
L HEFF T8 75 AE HEFY] ety TEEE WU FERE AR WY T A
g AR HRAE AT 7HA et o BERE NLEE EHoE AP S YR

o oo

Mz Ry

1. A8 24 2 AHS =4

2 A AHEE A9 JtA e E7(FDE Ae AEAIRAA FY8A L, 7L
ZF(E7D¢ HY S 742 A e o 73S FAE 1059 ¥E=2 Y31 100TAA 24
HEGER FEAHIG. FEAL AR 5 AH S AA 52 Ax3

TER AZE AF 96.15%2 €A B 3.85%F H/H3ta 65ColA wigste A s %
$ 90ColA 308 Axdta, 40CE IZAAIZ) & ABT-C(Lactobacillus acidophilus,
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Bifidobacterium longum, Streptococcus thermophilus® 748 &% ¥, Groupe Rhone~-
poulenc) 44 T¥FE 0.2%(w/w)FE3stL, HF pH 4.302 4T W71x ¥ tha 7HA
7t AR FE2ES FUEd 2ERE AXSRY AP0 A8 TEL FHAFE T EANA
AT 359 HF AF 20g SPF ICR w2 3 60vta) 2 g 12v18]4 5722 Yy
o F 107 ¢ AE Aol F93l9 AM&dth

2. %% 474 L Fof 4y

He 84 T2 2%E golir] At AdE R ueaE oo o Ha Rl A
L7t et Y dF FF AREBEOMLUEY Y = 8
1mg/mL(A), 3mg/mL(B), 9mg/mL(C)9] 31522 WU o AEA A
o] BEFE 27 3ml/kg® AUZ A4 B 27 23 T°r‘¥_ Hel 25F(D)H 4
Rt Bl 2§ (E)E FUT A8 £%2 AaRHy e =33 FESF 150mL/A AT
60kgs 149 7Io2 A3

3. B4 ¥y
A7l % 4 27 A& A 7
of ehter WFHF A 3tar QFeRA} A =4 .
=2 13 FAE Tdet 3, AF(H), 93, A, 18 (FHRF) 59 xé
F 2 A g Ao Z] pe H
5 A2 303 WAt S F Y4 B
albumin, globulin, total protein X & &4 3} t}.
d o A3k Jern's plagque assay methodS EP‘ sl /‘a‘/\]s}ﬁiﬁ}(Gllbert et al., 983).
FHEF(SRBO) Y tlg &8 4a7F 4 (AGG test)2 microtitration traye] Ztde] 56Tl A
30¥7 vl53 A7l EHol| 59 0.5% SRBC H# NS EFste 37ColA 1A WAt}
T RS 4o 3 Hu JHRE FAVIE 5T AEF BES AL wright'
staing ©| 85U A7) AolFeoA] v Fe] X WAR] A7) E u) T4 FH AEE
vl el7] 3] g v 242 10% formalin &0l 157 o] 83| nAAND ¥+ ZE &
71222 uegt® Evj7](Leica, vaccum infiltration Processor)oll ¥Evwjdle] Zzubd#A Y]
(Microtom, Leica)® 2~3um A H-& 59} Hematoxylin & Eosin stain® 2 43l 33§
v skl A A8 T

4. A A9
AP A= SAS package® ©]83te] APTF MeantSDE EAISHa, AP WL TAA
FIL t—testE HA3A
2 g i

1L Ho) A% & AF At
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!

o]
kg )

49 710 hE AF WEHE 2A $Y el 4P BF AFE F94 9
Bolx| ot Yol ALEE ALt B FF BERI vhE2 AT 2 G
A et 2 BT

% i

[
o

2. %71 A &3

AA AY 713 5 3 FAE dZT HldiA B,C TollME AdF o2 dgith a8y A4
Hog thxde ¥3te oA e W3E Bolx ggo e ZtAL st g gy HoL da
9 Fode ATl A7) FA Fodwd ¥EE FHER K= Ao AztdAn. vF
FAE 7574 E 2ol BolA ggoy, 10FHANE CEAA F94 A 718t
8174 A4 (spleen index) 9] §94 v S FAH A P<0.05) (Table 1).

3. ¥ E7(SRBC) UIg FABAIME &7 (PFC test)

ARG Uit A WAAES EH AR 7 Aol FolA TF, 105 Alo] & Fi AF
o2 JA3 PSS Hola YrH(Fig. 1). & Ao] x|& 7)7to] AojA4H RE FoA AA3}
A ZAHAJG. ol AL Yo|7t E4F AW T-helper celld} B—cello] ZAaHo] AA3 A
o] Gojtte B aet AX e AAE BAH(Richar et al.,, 1986).

4. ¥HET(SRBO) g HE+ $J&7 53

A Aol vheze) AW A 75 He)E HA5H) Sl FHAT Fhol U 4

Table 1. Lymphatic organ weight and index changes of ICR mice fed experimental

diets(g/mice)
Group Weeks Spleen Spleen index Thymus Thymus index
A 7 0.28+0.04° 0.85+0.12° 0.1240.01° 0.38+0.04°
10 0.3140.10° 0.94+0.40° 0.15+0.08" 0.43+0.20°
5 7 0.27£0.10° 0.64+0.35° 0.1140.05" ©0.2740.18°
10 0.2140.07° 0.56+0.16° 0.15%0.15" 0.39+0.39°
c 7 0.26+0.08" 0.83+0.23" 0.10£0.04° 0.32+0.11°
10 0.36+0.11° 1.14+0.37° 0.13+0.07° 0.39£0.15°
b 7 0.3140.15° 1.0440.74° 0.13£0.05" 0.41£0.17°
10 0.2940.08" 0.88+0.38° 0.1440.61° 0.37+£0.12°
. 7 0.2240.06" 0.62+0.20° 0.1140.02° 0.30£0.06"
10 0.5040.43 1.45+1.33° 0.1640.12° 0.4340.27°

D Values are mean+S.D.(n=6)

2 Spleen index = spleen wt.X100+body wt.

3 Thymus index = thymus wt.X100-+body wt.

a~b Values with different letters are significantly different at P<0.05 by ¢—test.
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Fig. 1. Plaque forming cell test to sheep red blood cells of mice fed experimental
diets (No of PFC/10 spleen cell).
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Fig. 2. Antibody response to SRBC in ICR mice fed experimental diets.

5 A% A(Fig. 2) Ay o] FoEel A o
A2a7ME B a, 75 = A, B, CAlA 94 v Z717F $E

5. 8% AYS2EA(1gG) HA

=2EUIg6) e FA = 7FA = B, Col A S718t i Ctoll A= el vl
o lRem, A B, C 7, 1074 e sk JEH LR Frlste 278 B 7}
Aeskssh BEel 47t el 2289 Gl E B8 T Ao AudAthFig 3).

>,\1
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Group 2

Fig. 3. Serum immunoglobulin G concentration. Mice immunized with SRBC as describes

in materials and methods.

6. YT B2 & AN L g 24 A}
WY g AN

A Relge] Fad 48e

A%4E B(Table 2).

Fojwo] T vs) At A& Kol
e Aoz o4

oy,
2o 8} Z7ahe

A el

Table 2. Differential white cell counts of ICR mice after 4 weeks fed experimental

diets(%)

Group Weeks Neutrophils Lymphocytes Monocytes  Eosinophils Basophils
7 14.17i4.54“ 82.00%6.10 1.83+£1.17 0.33£0.82  0.67%£0.52

A 10 13.80%3.11 83.60+4.04 1.20£0.10  0.80%0.45  0.60%£0.55

7  16.00+2.45 81.00+2.71 1.752£0.96  0.75%0.96  0.50+0.58

5 10 11.50+2.43 86.17+3.06 1.50+0.84 0.33£0.52 = 0.50%0.55
B 7 13.60%3.05 83.80%3.03 1.80+£0.45 0.40+0.55  0.40%0.55
¢ 10 12.20%+2.68 85.4012.88 1.60+0.55  0.40%+0.55  0.40%0.55

7 15.12%£8.52  78.00x37.96 0.96x0.82 0.88+£0.24  0.64%0.48

b 10 19.25%£2.63 77.75%£2.63 1.50+0.29 0.75+0.96 0.75%0.96

7 19.50£1.76 77.67+1.51 0.83+0.75 1.17+£0.75  0.83+0.41

£ 10 17.50%+2.88 80.00%3.22 1.17£0.98  0.67£0.82  0.67+0.52

Y Values are meanS.D.(n=6).
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TN A white pulp 7} 7 Al &}HA|
1= ¢Fz+e] white pulp T4 &40 #Z

AolA e Pl {7t BAHAN(Fig. 4). F4 23 AHA}
oA SFA g AetA FulE vhe29 A9 FZ 2d A Tyt #EHA L
qE g A

A B
Fig. 4. Photograph and light microscopic findings in the male rats spleen from experi—
mental diets and control groups. In the control rats was spleen appear normal
(A). The treated rats showed lightly lymphocyte depletion and enlargement of
germinal center in spleen(B). Hematoxylin & Eosin; Magnification: 200X.

A B
Fig. 5. Photograph and light microscopic findings in the male rats thymus from experi—
mental diets and control groups. In the control rats was thymus appear normal
(A). The treated rats showed enlargement and lymphocyte depletion (B). He—
matoxylin & Eosin. Magnification: 200X%.
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MLt ot Y 28-S AUME SERI o2 WY JFd X S Golr T
At Ard A vle2 g g o2 3t RE o 7ML ) dY A F& XS0}
A7ty i HYg =8:2)% £&3} gk 18§ 1mg/mL(A), 3mg/mL(B), 9mg/mL(C)9] 3
OFSFE o A HE A= & ddsted 2afE 47 3ml/ked HAHE 3
A B3t gxFe ¢a FMD)F AE5 9 2F(E)S FAo 248 2
I BE OAFAA utg29 F Z7He frolAdo) I, 759 10FH ol ¢HEAL Al
0 ehg2e] ZF Z71QA 7, A, AR H, 28] FAAME F4o] I viF Alee 7
FHo M BRAA FA dE 2olS BY T 1057 = CRoA S94 de S/ 82
HAH(p<0.05). v AFE Ao] A& 7|7te] AojAFE FrtHAL, F4 AFE BoolA
94 de T/ BEEHATHP<0.05). A At AESFE 7PA 7 e Y& 398 &
EF A gzl vl& Frrstgd o, &3] A, CTAME 94 (p<0.05)0] AATH
oA A A NEFE 105H A 753 H]3le Zadte 3¢S B 34
FA YAFS gotrny] 95t 7 $3 wheS AN A stk e fY S F
ANA izl viste FUsle AS BIn 758 A, C TIAME F94 e AolE B
o1t 10FH AN E CZAA T F24 A& Aol 7} GEFRTH p<0.05).
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