Fujol] Asks 2ok 14%0] AT e, o
F g2/ e A BEde] 9n, Aol
terpinene, cubebene, cyclododecanol, farnesol, dihydro-
edulane 5} A&l O] IThH, 2001). 1M

EE-RYEYE-3- 8 B
i3 Korean J. Food Sci. Ani. Resour.
" Vol. 27, No. 1, pp. 95~101(2007)

lETm|et Y £EES AJIE 4aR F0i7} 0jR29
Moy7|s0fl O|Xl= g
QM+ - IS - AIIY - BHEE]

AFATY, W A

Effects of Fermented Milk Containing Herb Extract from
Acanthopanax divaricatus var, albeofructus and
Codonopsis lanceolata on the Immune Status of Mouse

Sang-Dong Lim*, Ki-Seung Seong, Kee-Sung Kim, and Dong-Un Han'

Korea Food Research Institute, Sungnam 463-746, Korea, 'Cheonan Yonam College, Cheonan 330-802, Korea

ABSTRACT

We have investigated the immunomodulatory activity of water extracts of Acanthopanax divaricatus var. alveofructus in
male ICR mice. Mice were administrated with fermented milk containing freeze-dried extract 3 mg/Kg (A), 9 mg/Kg (B),
27 mg/Kg (C) per body weight with 4. divaricatus var. alveofiuctus (loots : leaves : stem) : Codonopsis lanceolata = (5 : 2
: 1.5) 1 1.5 for 7 and 10 weeks, respectively. Body weight, relative organ weight, cellularity of lymphoid organs, plaque-
forming cell (PFC) assay, agglutination (AGG) test and Iymphoproliferation were examined in various groups of animals.
Any significant differences of body weight gain were not recorded in the tested ICR mice. There was significant different
(p<0.05) in the spleen index in B group of 10 weeks and C group of 7 weeks fed mouse. The thymus gain weight was
increased during administration of the extract, but there was no significant increase on other organs gain. Humoral immunity
as measured by PFC showed more decreased PFC level in 10 weeks than in 7 weeks. In the HT, 4. divaricatus var. albeof-
ructus extract also showed a significant increase (p<0.05) in C group of 10 weeks. Administration of extracts from A. divar-

icatus var. albeofructus increased significantly in the production of IgG antibodies on the mice immunized with SRBC in B
group of 7 and 10 weeks (p<0.05).

Key words : Acanthopanax divaricatus var. albeofructus, Codonopsis lanceolata, immunomodulatory activity, fermented
milk
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et al., 1986) 2 LA FrPEEe] i SRAAL] &
A (Park et al., 1989), @A3LE ¥ (Lee and Kim, 1993) &
FAAE] Z23) HE573 a9 (Maeng and Park, 1991)
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Table 1. Formulation of Basal Diet (AIN-76 purified diet)

Ingredient Contents (%)

Casein(feed grade CP 85%) 20
Corn starch 15
Sucrose 45
Cellulose(fiber) 5
Tallow 5
Sallower oil 5
DL-methionine 0.3
AIN-vitamin mixture? 1.0
AIN-mineral mixture? 3.5
Choline bitartrate 02
Total 100

Y Contained per kg mixture ; Thiamin'-HCl 600 mg, Riboflavin
600 mg, Pyridoxine-HCl 700 mg, Nicotinicacid 3 g, Vit.
A400,000IU (Retinyl acetate), Vit E (dL-a-Tocopheryl acetate)
5,0001U, Vit.D, 2.5 mg, Vit.K 5.0 mg and sucrose.

IContained per kg mixture; CaHPO, 500 g, NaCl 74 g,
K,C,0,H,0 220 g, K,SO, 52 g, MgO 24 g, 48 Mn 3.5 2,17%
Fe 6.0 g 70%Zn 1.6 g 53% Cu 03 g KIO, 001 g,
CrK(S0,),-12H,0 0.55 g and sucrose.
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Fig. 1. Body weght changes of ICR mice fed experimental
diets (g/mice). Fermented milk added three doses of
freeze dried extract 3 (A), 9 (B), 27 (C) mg/kg per body
weight with Acanthopanax divaricatus var. alveofructus
(loots : leaves : stem) : Codonopsis lanceolata = (5 : 2 :
1.5): 1.5, D : fermented milk only, E : saline only.
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Table 2. Organ weight changes of ICR mice fed experimental diets (g/mice)

Group! Week Li Kidney Testis Heart L
ea un;
roup oexs tver Left Right Left Right &
A 7 1.53(x0.37)*  0.46(=047)  0.24(x0.04)  0.15(0.05)  0.18(=0.05)  0.21(x0.04)  0.25(0.05)
10 1.78(x0.31)  0.30(x0.05)  0.31(:0.04)  0.15(=0.03)  0.15(x0.04)  0.24(x0.01)  0.36(%0.06)
B 7 1.43(£0.20)  0.21(£0.03)  0.23(=0.02)  0.14(=0.04)  0.14(x0.03)  0.19(x0.04)  0.26(=0.02)
10 1.59(+0.03)  0.30(0.04)  0.29(x0.05)  0.14(x0.05)  0.16(=0.04)  0.31(x0.11)  0.25(x0.05)
c 7 1.72(20.23)  0.26(x0.03)  0.28(:0.04)  0.16(0.03)  0.183(x0.04)  0.25(x0.04)  0.31(z0.07)
10 1.50(=0.08)  0.21(x0.04)  0.23(:0.02)  0.13(0.03)  0.13(x0.02)  0.17(x0.04)  0.42(%0.25)
D 7 1.40(+041)  0.23(x0.08)  0.24(+0.07)  0.150.04)  0.17(x0.04)  0.20(x0.05)  0.31(z0.07)
10 1.60(£0.40)  0.22(+0.09)  0.24(£0.08)  0.15(=0.04)  0.16(=0.02)  0.23(=0.07)  0.28(%0.10)
E 7 1.42(x0.19)  0.23(£0.04)  0.24(x0.06)  0.13(+0.02)  0.14(%0.03)  0.21(x0.03)  0.27(x0.05)
10 1.67(x0.28)  0.23(£0.04)  0.24(x0.03)  0.12(+0.02)  0.12(£0.02)  0.18(0.05)  0.32(%0.05)
" See the legend of Fig. 1.
* Means+S.D.
Table 3. Lymphatic organ weight and index changes of ICR mice fed experimental diets (g/mice)
Group? Weeks Spleen Spleen Index Thymus Thymus Index
A 7 0.29(+0.16) 0.92(x0.42) 0.13(x0.03) 0.42(x0.10)
10 0.28(x0.07) 0.71(%0.19) 0.12(x0.02) 0.31(x0.07)
B 7 0.26(x0.07) 0.87(x0.23) 0.08(x0.02) 0.28(+0.07)"
10 0.59(£0.34) 1.75(x1.01)° 0.06(x0.02) 0.16(x0.06)
C 7 0.38(+0.04) 1.05(x0.27)° 0.13(£0.04) 0.37(x0.11)*
10 0.28(x0.06) 0.77(x0.13) 0.11(0.03) 0.30(=0.07)*
D 7 0.31(x0.15) 1.04(£0.74)* 0.13(£0.05) 0.41(x0.17)
10 0.29(x0.08) 0.88(+0.38)* 0.14(x0.61) 0.37(£0.12)
B 7 0.22(x0.06) 0.62(+0.20) 0.11(x0.02) 0.30(+0.06)"
10 0.50(+0.43) 1.45(+1.33) 0.16(x0.12) 0.43(x0.27)

D See the legend of Fig. 1.

* Means+S.D.

b Means with the different superscripts in the same column are significantly different (p<0.05).
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Fig. 3. Antibody response to SRBC in ICR mice fed experi-
mental diets. "See the legend of Fig. 1.

immunized with SRBC as describes in materials and
methods. PSee the legend of Fig. 1.

Table 4. Differential white cell counts of ICR mice after 4 weeks fed experimental diets(%)

Group" Weeks Neutrophils Lymphocytes Monocytes Eosinophils Basophils
A 7 13.00(3.16)* 84.00(23.54) 1.60(:0.89) 0.80(0.45) 0.60(20.55)
10 13.67(22.73) 84.5(2.66) 1.17(+0.98) 0.50(+0.55) 0.17(+0.41)
B 7 13.80(x3.19) 83.00(x4.00) 1.60(+0.55) 1.20(+0.84) 0.40(£0.55)
10 11.67(£2.52) 86.00(+2.00) 1.67(+0.58) 0.33(x0.58) 0.33(x0.58)
C 7 12.83(x2.48) 84.17(£2.14) 1.50(+0.84) 0.67(x0.52) 0.50(x0.55)
10 19.17(£5.12) 77.50(+5.01) 0.67(£0.52) 0.83(x0.41) 0.83(0.75)
D 7 15.12(%3.52) 78.00(£3.96) 0.96(+0.82) 0.88(+0.24) 0.64(+0.48)
10 19.25(%2.63) 77.75(x2.63) 1.50(x0.29) 0.75(0.96) 0.75(x0.96)
E 7 19.50(=1.76) 77.67(x1.51) 0.83(£0.75) 1.17(x0.75) 0.83(0.41)
10 17.50(=2.88) 80.00(+3.22) 1.17(x0.98) 0.67(+0.82) 0.67(£0.52)

") See the legend of Fig. 1.
* Mean=S.D.
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Fig. 5. Photograph and light microscopic findings in the male rats spleen from experimental diets and control groups. Spleen
appeared normal in the control rats (A). The treated rats showed lymphocyte depletion lightly and enlargement of germinal center

in spleen (B). Hematoxylin& Eosin; Magnification: 200x.
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