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Effect of Kimchi containing Cordyceps sinensis extract on the Immine
Function of Balb/c mice

Tack-Won Ahn, Seok-Rhin Lim, Soo-Kyoung Wang*

College of Oriental Medicing, *Dept. of food & Nutrition, College of Natural Science, Dagjeon University, Deajeon
300-716, Korea

This experimental study was carried out to evaluate the effects of Kimchi intake of Cordyceps sinensis extract
(CDSE) supplementation on cytokine-induction and immune response in mice. To study in experiments using
male Balb/c mice fed Kimchi and Kimchi of CDSE supplementation (addition of 2% of total Kimchi weight)
containing fed experimental diet during 2 weeks. Experimental mice were fed control diet or diet containing
freeze-dried Kimchi at the level of 5%(w/w) or 5% freeze-dried Kimchi with 2% CDSE supplementation. The
main ingredient of Kimchi was Korean cabbage and fermentation was carried out at 4C for three weeks.
Freeze-dried 2% CDSE supplementation was added to Kimchi at the beginning of fermentation. In order to
investigate the effect of Kimchi intake of CDSE supplementation (5%Kimchi-2%CDSE), the following was
performed; body weight, food intake, hematological parameter, serum level of mouse interleukin-4 (mIL-4) and
mouse interferon-v (mIFN-V), and , the percentage of CD3+/CD4+, CD3+/CD8+, B220+ in splenic cells. The
results of final body weight, and food diet intake of two Kimchi groups were lower than those of the control
group (not supplemented experimental diet). The hematology change obtained from the level of WBC (white
blood cell) and platelet were not affected by feeding different dietary regiments, but the level of RBC (red blood
cells) HB (hemoglobin), and spleen weight of two Kimchi groups were increased significantly than those of the
control group. The serum level of IL-4 and IFN-v of two Kimchi groups were increased significantly than those
of the control group, also enhanced the percentages of the CD3+/CD4+ and CD3+/CD8+ by 5% freeze-dried
Kimchi, and 5%Kimchi-2%CDSE group were 43.9 and 60.1%, and 96.0 and 174% than those of the control
group, respectively. From these results, it can be concluded that Kimchi itself has an immuno-stimulatory effect
and Kimchi contaning 2% CDSE supplementation has the more pronounced effect in vivo system.
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Table 1. Experimental diet composition ( % diet )

6@ A2%(2002¢ 129)

o 5x5 cm A2 BolA wjFFA 1.59 &
9 10% 2F8%d) 3 hrFet Q) F 33 &
Ad & 4 ColA 2 hr EW7E 3%k 4A
Z Azsly] Y3t AYulF 1000 dete 1
F7VF 5.84, BAAAR 584, vis 240, 8%
0.529 H &2 RASE Fristd Az HA
9} AQl wiF9 A Ugtd 2% FFs=F
58 oo EF3IA Az AANE LS
71l ¥& o 4CoAA 3T AN F F
2 #Z7) (Freeze dryer, EYELA FDU-540,
Japen)& o] g3l A AF3ste] A8

B)2]olAlE A=

FEAol= American Institute of
Nutrition(AIN-76)9] Al0]2A3& Fist3lon
£ Aol A1gg 2o]xAdL Table 19 21,

ZEFL AIN-7619) ZAl4olgt EE ad
libitumo. 2 AHAH 5%Kimchi®2
AIN-76 ZA|2]olo] AAED 50 g GRE A
7bstgith, 2@l 5%Kimchi-2%CDSEE
AIN-76 ZA|Aold HAEF 5.0 g BN
2g 2%) %32 FEES FH/8IA 2olg
AZS) Yol A3,

. 5% 5% Kimchi-
Ingredients Control Kimchi 9% CDSE
Casein 20 19.9 19.84
D,L-methionine 0.3 0.3 0.3
Corn starch 45 36.36 31.32
Sucrose 20 20 20
Corn oil 9.5 9.23 9.06
Mineral mixture" 4 4 4
Vitamin mixture?® 1.0 1 1
Choline bitartrate 0.2 0.2 0.2
Kimchi 0 5 5
CDSE 0 0 2

1) Mineral mixture ingredients (mg/kg Mixture):Calcium phosphate (CaHPO4) 500,
potassium citrate, monohydrate 220,

chloride 74,
24, manganous carbonate 3.5,
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sodium

potassium sulfate 52, magnesium oxide

ferric citrate 6, zine carbonate 1.6, cupric carbonate 0.3,
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3 BaA e Foirt YF e FHHE e 9%

potassium iodate 0.01, sodium selenite 0.01, chromium potassium sulfate 0.55, sucrose finely

powdered to make 1,000

2) American Institute of Nutrition vitamin mixture ingredients(per kg mixture) :

thiamin HCI

600mg, riboflavin 600mg, pyridoxine HCI 700mg, nicotine acid (nicotinamide is equivalent) 3g,
D-calctum pantotheante 1.6g, Folic acid 200mg, D-biotin 20mg, cyanocobalamine (Vitamin
B12) 1mg, retinyl palmitate or acetate (Vitamin A)-as stabilized powder to provide 400.000IU

vitamin activity or 120,000 retinol

equivalents,

DL-a-tocopherylacetate (Vitamin E)-as

stabilized powder to provide 5,000IU vitamin E activity, cholecaliferol 2.5mg(100,000 IU. May
be in power form), menaquinone (Vitamine K) 5.0mg, sucrose, finely powdered to make

1,000g.

2. oA diH

1) AojAlg Foo g MFAF 2L A5 W
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2 uro] ARAle 3 AFHE Aol AF
(body weight)S 1447t 29 7408 =A3}
Art.
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AoAlg g 1497 T & 24X T A
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A ¥ 3500 rpmollAl 2087 AAEE S &
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A6d A2%(2002¢ 12€)

2 HPHMEZ EA % u|BEH 5F

AF CZ, 5%Kimchi, a83
5%Kimchi-2%CDSEZ 0.2 FEad 1497

ARE F9% T ethyl ether® v}F3 & A
FRAAPoZ YYsled CBC (complete blood
cells)E 4338}, Table 2.9)x19} Zo] Wy
T, A¥Te, A%, 183 JRIENF
g AU WETFF9) AW E FE F
oA ztol7t ATt 18ln HEFe) RS
EHllgFE CEd Hlsld 5%Kimchiv
5%Kimchi-2%CDSE 0] S7Fsk9daL,
5%Kimchi-2%CDSEw0] #2924 dA dAF
F7Ve e (p<0.05, p<0.001). Ad =
g F AFY uFE HEsA ngThE &
A% AFdes CEol WY 5%Kimchid#
5%Kimchi-2%CDSEZ°] 32.3%7} Z7}8}4ich.
a2yt 5%Kimchit™® 5%Kimchi-2%CDSEF
< &o)7F YERGA] gt

3. 33T miL-4=2t mFN-vySE 5%

AH RS Pesty EHF mil-49
mIFN-y&}  #¥[8& ELISAZ & 3ld
5%Kimchi#} 5%Kimchi-2%CDSEZo] o]
dE¥E BAstuA A B A3 Aye
Fig.3olA] o] C#9 milL-4 AJAkEe 332+
2.04 (pg/mDOIA 3L, 5%Kimchi®< 48.2+2.15
(pg/mb)ol3l, 5%Kimchi-2%CDSE#L  55.1+
2.41 (pg/mhL2 CFol Hsle] =7} H#s
T A”Th. E=F 5%Kimchi-2%CDSEZ0)
5%Kimchiwoll vl 14.3%9) 93 2712
HEE 5 Tt (p<0.01). mIFN-yo] Ajrbak
< C  (18.4%0.71 pg/mDol  B&
5%Kimchiw (26.8+0.81 pg/ml), &z
5%Kimchi-2%CDSE# (30.6%1.10 pg/mi)ol| Al
24zt 50%01d ANEE @Aslgn
5%Kimchi-2%CDSE®°] 5%Kimchio) H]3}
4 14.2%9 F9% FE B2 5 YAt
(p<0.01).
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Table 2. The effects of Kimchiand Kimchi of CDSE supplem entation
intake on the hematological parameter in Balb/c mice.

Hematology change

Group

Spleen weight

WBC RBC Platelet HB (g/mouse)
(x103) (x109) (x103) (/dL)
Control 63 04 494 02 895 284 107 £023  0.127+ 0.002
5%Kimchi 6.8 £03 503 £0.1 843 £39.1 136 £0.14  0.168+0.001
S%Kimchi- 0 0y s 531 +0.1*% 845 £305 150 £0.21*** 0.167+ 0.003

2% CDSE

The experiments using male Balb/c mice fed Kimchi, Kimchi of CDSE supplementation,
and control group (not supplemented diet)containing fed experimental diet during 2

weeks.

Two kinds of freeze dried Kimchi in fermentation (3 weeks fermented Kimchi

at 4T ) were added at 5% of the diet containing fed experimental diet. hematological
paramer were analyzed to automatic hematoloy (Minos,France), and Spleen weight (g) was
measured using a digital electronic balance as described in Marerial and Methods.. Each point
represents the meanx S.E of 10 mice. Statistically significant value compared with control
group by T test (*p<0.05, **p<0.01, ***p<0.001).
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Fig. 1 Food intake in mice fed 5%Kimchi-free diet or diet containing 5% Kimchi
and 2%CDSE supplementation
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Days of diet administration
Balb/c mice fed 5%Kimchi and 5%Kimchi-2%CDSE (Cordyceps

sinensis

supplementation) containing fed experimental diet during 2 weeks. Time course of
food intake was measured for diet intake weight on two interval day. All mice
were conducted one for free-diet and not supplemented diet mice control group

Mice were used in group of 10.
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Fig. 2 Effect of final body weight in mice fed 5%Kimchi-free diet or diet
containing 5% Kimchi and 2%CDSE supplementation
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After 2 weeks, measured for body weight of Balb/c mice fed 5%Kimchi and
5%Kimchi-2%CDSE containing fed experimental diet. All mice were conducted one
for free-diet and not supplemented diet mice control group. Mice were used in
group of 10.

Fig. 3 Effect of feeding of 5%Kimchi—free diet or diet containing 5% Kimchi
and 2%CDSE supplementation on the miL-4 and miIFN-ybiood serum
level in mice.
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The mice serum were collected after 2 weeks, miL-4 and mINF-yproduction in
the blood serum was assay by ELISA kit. Balb/c mice fed 5%Kimchi and
5%Kimchi-2%CDSE containing fed experimental diet. All mice were conducted one

for free-diet and not supplemented diet mice control group. Mice were used in
group of 10,
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Fig. 4 Representative flow cytometric analyses of CD4+, CD8+, and B220+ cell
population in mouse spleen fed 5%Kimchi-free diet or diet containing 5%
Kimchi and 2%CDSE supplementation
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After 2 weeks, isolated splenic cells of Balb/c mice fed 5%Kimchi (B, E, H panel)
and 5%Kimchi- 2%CDSE (C, F, I panel) containing fed experimental diet. All mice

were conducted one for free-diet and not supplemented diet mice control group -

(A, D, G panel). The numbers of splenic CD4, CD8, and B220 positive cells were
analyzed by flow cytometer (FACS). Data represent meanstS.E (N=10).
Statistically significant value compared with 5%Kimchi group data by T test
(*p<0.05, **p<0.01,**+p<0.001).
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