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Abstract: The immune enhancement effect and safety of soybean isoflavone compound capsules (SIC) were evaluated. Mice were
intragastrically administered SIC at doses of 340, 670 and 1000 mg/kg-bw for 30 days, in accordance with 30-, 20-, and 10-fold the
recommended dosage for humans, respectively. Immune function was evaluated by measuring the organ/body weight ratio, cellular immunity,
humoral immunity, mononuclear macrophage phagocytosis index, and natural killer cell activity. The degree of paw swelling, optical density
difference of lymphocyte proliferation, and number of hemolytic plaques in the high-dose SIC intervention group were suppressed by 34.87%
(p<0.05), 36.07% (p<0.05), and 15.85% (p<0.05), respectively, compared to the control group, and serum hemolysin levels were increased by
12.66% (p<0.01). Cellular and humoral immune functions were enhanced by SIC. The safety of SIC was evaluated through acute toxicity testing,
the Ames test, mouse bone marrow cell micronucleus testing, and mouse sperm abnormality testing. During the 30-day observation period, there
were no effects on the body weight, food intake, food utilization rate, hematological indexes, hematological biochemical indices, or organ
coefficient in the experimental rats treated with the different doses of SIC. The acute toxicity in rats was greater than 19.76 g/kg-bw, and
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the no-observed-adverse-effect level was greater than 3.33 g/kg-bw. These results demonstrate that SIC has no acute toxicity or genotoxicity and

effectively enhances immunity.
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Table 1 Effect of test substance on body weight of mice ( xs)
mn (g/z oy TR Rl TRER  AWEE ”@(ﬂf/gf)ﬁ it ﬂiﬂﬁ’ﬁ)ﬁ i
2AE 1.00 10 19.90+£1.40 26.20+£2.00 34.00+2.40 14.10£2.60 2.40+0.50 091 3.88+0.60 0.38
& 0.67 10 19.40£1.30  27.90+£2.10 34.20+£2.70 14.80+2.80 2.15+0.52 0.88 3.61+0.46 1.00
%k 0.34 10 19.40£1.10 27.90£2.20 34.50+3.40 15.10£3.30 2244036 1.00 3.51+0.32 0.93
¥F] b e R, - 10 20.00£1.60 27.50+£2.10 34.90+£2.70 14.90+£3.00 2.28+0.52 - 3.60+0.37

i AT R p>0.05. K2 F.
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Fig.1 Effect of soybean isoflavone compound capsule on
delayed type hypersensitivity (a), ConA-induced splenic
lymphocyte transformation (b), the function of
antibody-producing cells (c) and the molysin level (d) in mice
E: B IAMATRLAR, *R T p<0.05, **E T p<0.01.
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UM LA PRC ALV M 2K PR Al KT 5
ﬁ@ﬂﬁéﬁﬂx%ﬁﬁkﬂﬁ%ﬂ%m REfRoNE, SR 1
R WP 1a fow, w4 SRBC 55 DTH i f5 28
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36.07%, WKAEREE (p<0.05). WIHKEFERE S
B gEn] VLR R K DTH. #5/ SUFk E gapuis b e

Kl 1d s, ARRETRITERRAL, ol N RIS

WP BE R (p<0.05), SflEHAREER
71, BN e TRE, AR SR E O g Tt (<001, IR HIN 9.98%. 12.66%. LHIK
B3 il 1 Por, SHAMEHIRZAHEL, @il O AR BRI, PRC o #EE)
MZSPEEEE K (p<0.05), HEKEFEN 15.85%. Wl SRMLEVA MR, 15 N BRI S e .
7 2 ZiR N REERE E AR AR AE & NK RRESE R0
Table 2 Effect of test substance on phagocytosis and NK cell activity of peritoneal macrophages in mice ( x+s)

283 FE/(gkgbw) Biiida pld BETER/Y% pli BELHD pld NK@REHE% pla
afE 1.00 5.60+1.02 056 34.10+620 0.70  0.82+0.08  0.59 30.49+7.61 0.86
bk 0.67 548+1.11  0.76  33.80+£530 0.78  0.82+0.70  0.53 30.30+5.98 0.90
1&F) & 0.34 5204095 097 33.70+3.80 0.81 0.80+0.07  0.84 30.80+6.61 0.80

RS - 515£0.52 - 32.00£520 - 0.78+0.07 - 28.62+5.87 -
3 KRSMFHREER
Table 3 Results of acute toxicity test in rats ( x+s)
HAl SR jéi(;\fvg) kgl FTdRER B 4dkER iy ;’; j’f*" R
Wbk 10 19.76 19590+10.60  227.10£12.70  247.70+13.50 0
Ak 10 19.76 199.20+10.80  242.10£13.90  272.70+15.00 0 0
= 4 Ames IBELER
Table 4 Results of Ames test ( X+s)
) TA97 TA98
-S-9 +8-9 -S-9 +S-9
5000 138.00£7.90 135.00+11.40 34.30+2.10 32.00£1.70
1000 134.30+10.10 135.00+9.80 36.702.50 35.30£1.50
200 137.70+9.00 137.70+11.20 35.00+3.60 36.30+1.50
40 137.00£10.80 135.00::8.00 35.3043.50 34.702.50
8 139.30:£8.60 135.30+9.00 34.304+2.50 36.00+3.00
Pl P 135.30£9.10 138.70::11.00 34.70£2.10 34.30+3.10
EEARES 134.30+8.60 142.00+£7.90 36.00+2.00 37.30+1.50
FEIPE BE 2401.30+265.90 1758.70:£143.40 1049.30+67.70 5588.00+330.60
sak 2AF S 2-AF
50.00 pg/m 10.00 pg/m 50.00 pg/m 10.00 pg/mz
] TA100 TA102
HE/ug'm) S5-9 +8-9 -5-9 59
5000 181.30£11.90 177.00+£12.50 283.00£17.10 288.30+15.70
1000 188.7011.00 183.70+13.70 281.70+16.000 285.70+15.40
200 182.30+14.20 191.70+13.70 276.3+12.70 276.30+17.80
40 186.30+12.10 179.30+13.80 291.00+16.70 286.30+£16.10
8 190.00+12.10 182.70+11.00 289.70+12.30 286.70+£17.60
il P 179.00£14.20 186.30+14.40 285.70+16.00 288.30+13.70
EEARES 180.00£13.70 181.30+11.00 286.70+15.30 283.70+17.20
PRI BE 2618.70+251.70 2678.70+£221.60 833.30:£66.30 909.30::86.20
NaN3 2AF A 18— A A
1.50 pg/m 10.00 pg/m 50.00 pg/m 50.00 pg/m

E: VAL RA 3P mag AT E,
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Table 5 Result of micronucleus test in mouse bone marrow cell ( X+s)

e F & /(g/kg-bw) A% PCE A~ WAZHS A BAZZ %0 ( x£S) PCE/NCE FOAR( xts)
10.0 5000 7 1.40+0.55 1000/926 1.08+0.07
5.0 5000 5 1.00+0.71 1000/928 1.08+0.08
b3 25 5000 5 1.00£1.00 1000/919 1.09+0.06
0.0 5000 8 1.60+0.55 1000/918 1.10+0.09
CP(40 mg/kg-bw) 5000 108 21.602.61%% 1000/1041 0.96+0.03
10.0 5000 6 1.200.84 1000/930 1.08+0.04
5.0 5000 8 1.60+0.89 1000/938 1.07+0.08
H 2.5 5000 6 1.20+1.10 1000/926 1.09+0.09
0.0 5000 7 1.40+1.14 1000/929 1.08+0.07
CP(40 mg/kg-bw) 5000 112 22.40+2.70%* 1000/1036 0.97+0.03
i BRI, * R p<0.0l1.
6 IR FEIRNILEER
Table 6 Results of sperm malformation test in mice ( xs)
Mgkt R AT _ %%ﬁ?%ﬁ i by TSR
R * I FEN RRF Mk RHFE Ak wE WRE S (x)
10.0 10 10000 19 21 118 5 0 0 0 163 1.63+0.32
5.0 10 10000 17 24 112 7 0 0 0 160 1.60+0.27
2.5 10 10000 17 23 109 5 0 0 0 154 1.54+0.23
0.0 10 10000 15 23 121 6 1 0 0 166 1.66+0.31
CP/(40 mg/kg-bw) 10 10000 64 107 375 47 3 0 2 598 5.98+0.66%*

i HEAMBULE, AT p<0.0l.
213 XEFEWRESHIKRES D REM-E
" 4 0 fEAn NK 2B feiE M6 %5 0h

TRERE IS A2 NG s 50 2 B W XS 21 4
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O NK 4038 2 B e e A, A R 1
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18 S5 W PE T LU B (4 g sh e 2027, iy
X200, AT SRR BHEA N RIS
WEFREL. LT TRIE R S AR e 80 — e A2 R I
T, ABIRABERTEG TR L (p>0.05). UG
R S BEAN R B 1R S/ BRI R BTG RE /1,
IR NR I BRI TR DR, SR/ R NK
S0 M V5 MR 5 FH e TR A b, BTG R E
(p>0.05). K KE 7 mEE AR EARE W& 1
/INERNK 4135

22 REREWE e HRREZ2ETFNE

22.1 RKREMHHEMARELER

NGRS VTR -RE X e FUPN G WSt Am L aas
W 3 fizn. L 19.76 g/kg-bw HIFEAIHER, 14d
W, M HERRIREIARIG K, RWER S

AN

=N
JT
r%_‘

R BT IR . S, WERBNERIF. B B
O il B ST EARRI R IERERS. KUK
RIS AR R KR SR (MTD) KT
19.76 glkg'bw, SRS GbriE, 2MEENER
TSR
222 FiEEMKE

Ames RIGLERWR 4 fon, KEFHEE K
IRBEEFNELER . LS9 FFEEMEMET, BIAHEE
bR B R B R RS, HIGH - R B R
R, RPKEREIHE GPIREARE KRR

N BEAN I ORI 45 a0k 5 B, CP P
Xof HRZH (i 5 S0 2 s TR IR RRAE. (p<0.01); %5711
MRS EAN R LR, BLEEEEER
(p>0.05); FFIE4LH PCE/NCE {f 76 1E % E i
W, HA& 74 PCE {# 5 2040 M A 50 E il A b F
T IR 20%. R B K & 57 3 52 & B ZE AT /)N
R B A RS A BURAR AR

INEKE T IRHARI N 6 s, CP FHE X fR 2Lk
T T FA R 2 R TR (p<0.01), &=
INERITRE TR R Gy B g, ¥R M2
F (p>0.05) o SEHG RS T TE 3 ZERINA R ToH |
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FEL. e, RYIRT 7GR IR /N R
OB R .

seAh, 30 d WERHIE, KERARKERRE, 59
FIXTIRLA LR, SRIEAMEE, HasE. SR
B MBEFARRR . MLREA SRR oS
B (p>0.05); FRHIEANALURIEER AR R K
DL ERRAET, KO FHEIAEAHREEN K
B OB RR A AP WRRRIER], AWEERNAH FH
YEHIFIE (NOAEL) KT 3.33 g/kg-bw.

3 Zig

3.1 BTN RS S SR A R ZE 1) S D e sk
1T TV 5REIR, SXTRRAAEEE, w2
DTH 877 /BB LAt P Ab e T 38R 700
34.87% (p<0.05). 36.07% (p<0.05), VLI KT 7
M 52 & B B B T M M S K D RE s R
PFC MM N 15.85% (p<0.05), . mFlEHy
AT /N RIS 2K 9.98% (p<0.05). 12.66%
(p<0.01), Yt HKG 7 5 i 5 & B RA TR
TPEMTIRE. 25 b, RO RS & BRI A 50
RIENRENIER, X —E50 KT R i e & B
TE LR o 7 TH 0 S BN R AL 7 BEE S0

3.2 XK SFENE SRR 2T TV
RE R G PIRTER R SR MTD KT 19.76
g/kgbw, YT NAEHEEER 5934 £, NOAEL KX
T 333 ghkg'bw, JELEEH. Ames kL. /N REA
AR AN A AR eyl SN A S NS
SR AR B RE L RS EH . 16
ARG AV N SAH IR 264 T, KRG R sl R
HHIRFE ORI BRERIER, SHZ MR,
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