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Abstract: In this study, the immune-regulatory functions and safety of chewable Ginseng-Fritillary bulb tablets were evaluated in vivo. For
the immune-regulatory function evaluation, Kunming mice were administered chewable Ginseng-Fritillary bulb tablets by oral gavage at daily
doses of 1.20, 0.80, and 0.40 g/kg (measured by body weight of mouse) for 30 days, and then body weight, organ/body weight ratio, cellular
immunity, humoral immunity, monocyte-macrophage function and NK cell activity were measured. To assess the safety of the tablets, the acute
toxicity, genotoxicity (via the Ames test, the bone marrow micronucleus test and the mouse sperm malformation test), and the 30-day feeding
test were performed by using SD rats under a dose of 20.00 g/kg. The results show that the chewable Ginseng-Fritillary bulb tablets at all tested
doses have no significant effects on the body weight and the lymphoid organ/body weight ratio of mice. In the high-dose group (1.20 g/kg), the
tablets could significantly induce the delayed-type hypersensitivity (DTH) in mice and increase the number of antibody-producing cells, the
macrophage phagocytosis index (7.04), and the serum hemolysin level (p<0.5). Furthermore, the safety evaluation results suggest that the tablets
have no significant effects on the body weight, food intake, food utilization rate, hematological indices, blood biochemical indices and organ
coefficients of mice. In addition, under the tested doses, no significant mutation or abnormality in the micronucleus formation of bone marrow
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cells and sperm cells were observed. In conclusion, the chewable Ginseng-Fritillary bulb tablets can enhance immunity reasonably safely.
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Fig.1 Effects of Ginseng - Fritillaria chewable tablet on body
weight (a), thymus/body weight ratio (b), spleen/body weight
ratio (c) in mice
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Fig.3 Effects of Ginseng-Fritillaria chewable tablet on antibody-

0

producing cell function (a) and hemolysin level (b) in mice
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A REMERTE (p<<0.05). 7E BG40 1S )AL 5 T ,
AR T2 (31.10%) S5xFHRZH (28.80%)
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PR B Z 5 12.92%F1 22.46%, 45 14 FAKSH
ERK RN 24.44%H1 41.33%, K 5 St R
A, BIRGERULHIME . HEA RIS EL % MTD
BIRT 20.00 grkgo MEHART G AT, R E 2
JIE2%, 25 B R KRR = AT 283550 I
RIRIGAE 5 2 DUHIE F 8 T 0840
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Ames IRIGEERWIFE 3 fin, NEIERFREE
16 S-9, %2 DUNHNE F 720 1 [ A% 1 9 B TVt
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Table 1 Effects of Ginseng - Fritillaria chewable tablet on the function of monocyte - macrophage and NK cell activity in mice ( x+s)

283 K E/ghkg) Auiisdta plh BEBHE/% plh AEiERbD pld NK@EEH/% pld

¥ iilh-a 1.20 7.04+£1.04*  0.03 31.10+£2.00* 0.02 0.83+0.10* 0.04 33.69+2.73 1.00
Libilhy 0.80 6.74+£0.88  0.11 30.50£1.70 0.10  0.78+0.08  0.38 32.56+2.18 0.71
KA = 0.40 6.32+0.94 047 29.80+1.70 046  0.76£0.08 0.74 33.02+2.50 0.94
[RES SR 0.00 5.72+1.44 - 28.80+1.70 - 0.74+0.07 33.53+£2.46 -
iE ARG M IRAILER, * & p<0.05.
*2 KR2MFSMHRINLER
Table 2 Results of acute toxicity test in rats ( x+s)
WA B/ FElgke) MIWREEE FTRKREE/E F 14 RKNRElg . H??n“*fé ST H R
FER B M E A

Mk 10 20.00 192.70+£12.20  217.60£12.90 239.80+17.60 0 0
Mk 10 20.00 203.00+12.20  248.60+14.90 286.70+£19.20 0 0
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3 3 Ames iIELER
Table 3 Results of Ames test ( X+s)

FE /(g TA97 TA98
Hcfpmit) $9 +8-9 S9 +8-9
5000.00 147.00£7.00 149.00£10.10 34.30+4.00 35.30+4.00
1000.00 150.30:£9.00 151.70£10.00 35.004.00 35.7043.10
200.00 153.30+11.10 152.30£9.10 35.702.50 35.3043.50
40.00 154.30:£8.30 153.30£11.10 35.704.00 35.00+3.00
8.00 153.30+10.00 154.70+8.70 34.70+3.10 34.3043.50
TERIXT R 156.00£11.10 151.70£11.00 34.00+3.00 34.70+2.10
ARE T 157.30+7.50 152.00+9.50 34.70+3.50 36.00+2.60
PR B8, 2194.30+56.40 1716.00+145.90 1148.30+32.20 5324.70£103.80
A 2-AF W IAN 2-AF
Ham 50.00 pg £ 10.00 pug £ 50,00 pg £ 10.00 pg
FZ/(ng TA100 TA102
Hefpmit) -S-9 +S-9 -S-9 +S-9
5000.00 170.70:£9.00 171.30£9.60 268.70:£13.60 267.70+14.20
1000.00 167.70£10.00 176.00+8.00 279.30+14.00 281.70+16.50
200.00 167.30:£9.00 170.00£11.10 278.00+19.70 275.70+16.20
40.00 171.70£10.00 171.30+8.10 278.70+21.20 276.00+15.10
8.00 173.70£10.00 171.30+10.30 274.00+16.70 278.30+15.60
TEFIZTER 167.70£9.00 173.00+8.50 274.70+£13.60 274.70+18.60
EEATE 175.00£6.00 173.00£10.10 277.00+14.40 279.30+14.00
FELPES RR 2976.00+£157.50 3041.30£76.80 786.70+57.10 833.30+49.20
NaN; 2-AF W IAN 1,8- =5 2L L B
Hm 1,50 pg £ 10.00 pug 1 50,00 pg Hn 50.00 pg
E: VAR IAFmag AT,
F 4 R EHEMERIZIA LR
Table 4 Result of micronucleus test in mouse bone marrow cell
MR A BAgke)  FWMB/R  BFPCEHA  HAEEUA MAEE( xts)%  PCE/NCE  off( xts)
10.00 5 5000 5 1.00+0.71 1000/902 1.1120.06
5.00 5 5000 4 0.80+0.84 1000/887 1.13£0.08
i3 2.50 5 5000 5 1.000.00 1000/870 1.15+0.05
0.00 5 5000 6 1.20+£0.84 1000/920 1.09+0.09
CP(40 mg/kg) 5 5000 100 20.00:£2.92%% 1000/1012  0.99+0.06
10.00 5 5000 6 1.20+0.84 1000/876 1.15+0.08
5.00 5 5000 5 1.00+0.71 1000/881 1.14+0.09
e 2.50 5 5000 5 1.00£0.00 1000/896 1.12+0.07
0.00 5 5000 6 1.20+0.84 1000/890 1.13+0.06
CP(40 mg/kg) 5 5000 97 19.40+3.21%* 1000/1009  0.99+0.06

i BRI, * R p<0.0l.

N BRI PR AUZ IS SE R 4 s, &5FE
ZH/IN SR B BEAN IO R YE FEIAE 0.80 22 1.00, VAN

PEZR (p<0.01). #5FIE 1 PCE/NCE B IR
VG, H PCE 72T 40 001 L g AN 77

M4y 120, —FHLREEZER (p>0.05). MHHE XFHEZHE 20%, SEEFIRALRB LB ER. H

P2 PR Xt L PO ok 3 S5 R0 AL A A 2 25
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PR/ B A A BORAR
R iR L BRI T . &L
AN T o /N BRRE T RIARIRSE RANR 5 FR, H

AR AR TR FETE 51508 1.65% 1.70%-

1.66%, SHEFINIRA (1.65%) ML, TRZEER
(p>0.05), THIBEMERLZBHEXT AL (6.76%) 57
XRRZH LR, Z MR (p<0.01). RS IUH
W o0t/ BRSO SO AR

=5 MR FREREER
Table 5 Results of sperm malformation test in mice

- s ZAoAE M XA T T &
HElghe stsgr ST e WA AT £
WE - RH FEM RRFY Mk RAE wk B WE S ()%
10.00 10 10 000 30 39 89 6 0 1 0 165 1.65+0.27
5.00 10 10 000 29 40 92 8 1 0 0 170 1.70+0.30
2.50 10 10 000 28 41 90 7 0 0 0 166 1.66£0.26
0.00 10 10 000 29 39 88 8 0 0 1 165 1.65£0.25
CP/(40 mg/kg) 10 10000 105 155 368 46 1 0 1 676 6.76+0.58%*
i BIEFIATRAIAR, ** & T p<0.01.
220 - 300 -
a - b -
200 o iR 250F o iR
180F & {&FE 200F & f&FE
L 6oL TPk L Isof T Bk
w1401 @ 100F
X X
ﬁ\ 120 F ﬁ\ 50
100 - -
80+ -
60 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 0 1 2 3 4
B A / A B [a] / A
c 700 0 Mt d 40 etk
e [ Jidcs
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500 © 30r
2 400 4:‘
1 i E 20}
g 300 iy
200 & 10}
100 |-
0
TR R R B W AR AR BRI
215 415

E 4 2IEBRIABRERE (a/b), HEE () RE|YFIAER (d) M
Fig.4 Effects of Ginseng-Fritillaria chewable tablet on weight (a/b), total food intake (c) and total food utilization (d) of rats

E: HIEAlsTRALEE, p>0.05. &5 F.
253 KR 30dRFcRE

AR EFEE R 30 d BE A, SFIEHIRR
fEReROLR T, THFEIREE, MIEIER FAHYS
XTHRZH KPR o KRR IH N S A BT 2 A%
BRI YR ZWE 4 Fos, S EAEE R
BT ETEEAE 102.70~105.40 g, HEME AR SIS N &
JEFEITE 180.10~181.40 g, M. HEXTIEL (103.00 g.
17930 g) Mitk, WEREMEZER (p>0.05). 74h %

AR R A S A SR R S AR L 2=

PIAEZE (p>005). FREEREIRAIORE S DI

EIE/

TERERATE. M ERIFZ TR B,

2 DUNELIES S R BRI ZE Ak P A R MR 2 T L
K5, AhERZHME. HEHOCRIIAREE. AEE.
AT 8 A& & 77 5 xF Mk, LEEHEZER

(p>0.05) (J& 5a~5¢). FEEBEAMIZH LG, &4k
/NI REGEAR. Al S b S X
IBHMELEZERIIREE (p>0.05) (K 5d~5¢). At
B, ZDUREE AR MR A RAN A 5

2 DUNELIGS 5 R BRI Ll sz min (a3 8 SR o,
ARG M KRR BRARLE. B/
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P HE B S ALAR LE S TRALEL SR, ZE R AN R 3%
(p>0.05) 1t W2 DURELIGE %ot O B RO BEEAA AT W
SO o RPORBUFHIE. BE. MR, BElip. S, DR
BATREAAS A, 4508 NIRRT I
R EEER] 1 BIME RN 248 2 BIHER
BRI AR, TN AR e T B R
PR, RAEIEFEHS NI R A 5HE KA
KA RIS RGO RS R HTRIGHE i
Z NI R A F SRR RIRE ST«
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Fig.5 The effects of Ginseng - Fritillaria chewable tablet on the

number of white blood cells (a), red blood cells (b), hemoglobin
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20+
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3 Wtig

NSHPF DR B S 2534, AR
NLFVEEE . AHIE TR TR 2R G D) R LA R AR
WA, e NS IR S 6 BHIE R, TR
FRD IR i FR R B R . WP RS REW], 2
WELIES v FL A 1 R A0 0 G608 | ARV S B M BRLAZ - 2
DIREMIRE ST AN, PPN aE R R, 2 DIHg
RO E K R 22 O i KN 52 RS KT
20.00 grkg (Fe/MNRAEFTRET), BT LS. H Ames
IR /)N BN~ Wi TR A6 45 SR 150 B 2 DURE g I3 A 30
RANIH LI R Gihe

N2 Jo Hil i 1) 22 A PR AE A 3 DR S B 4
BENTIAE, 2RSS USSR 3 BRI
DR S S EARCTHEAT T 2, 20 5/ R,
SRS CIEEE AR RE R TR, JREAT T 30 d MR
FRle, SRR Z B A2 e,
RHFFERY], ASTEBIGHE TG E N REF
W2z att, TRtEs DFMEMseIRrE, £eik
10.16 g/kg FIEHI A Ky IAR A T, XN U B g
JLLTAMMRASTR, /NSRS T I R SRR
somal™, (EZE R (20,00 gkg) ISR I
T, SN A R, N TR
H 13.40%7H2E 23.00%, (HARAREEZER, HizE
PESFAPEAL (59.80%) HIELH S HEA,

NZBA L MZ TR, Hrh O35 G inThie .
NZE RO NS B HARE, BAREN
EEThRE, ANPUEDT . MRS )4 . BUARTTR
WIS BAT I B AR S e 20 S B AN A -
A0 ThRE A7 SR e I E RS, R e
IEREAT /N BRI VA A 2 S R I B (0.04 g/kg)
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mfE (0.10 ghkg) FIASAEN AN 40
B (111.06+ 137.47) BPAPEH /PN (84.74) AR
Zm. AZfilad, \ZREFREEES, %EA
TAE R R RSP RN S B Res
(2.00 mg/kg) F¥/NEL CD3". CD4 & &4
42.14%- 26.95%ET+E 48.63%- 34.89%, HRIEE
kst 7 H22 iR/ BRI e D Rg . 5K A7 450
KNS EH Rg, (40 mg/kg) AMAZEI Rh,
(20 mg/kg) NP DNREAR N/ T R4 A
WEAVER, PREL/INERT T Wbk E2 408 5E ODs7g mm 73991
N 0.18. 0.19, SEIRNHRZA (0.13) #HEL, AHREE
eFt. AT mEAIES VIEE A (1.20 ghkg) Ab#
HANRAIY THEF NS H Re 1.56 mgkg. 5 kP
TRl L, FIEEC. MABFR R BER, 57
& 2 DUHIE AU et — Pl 3558 . X DTH
S BERRAE FH TN ConA 755 (ibk ER 4 pr b 5 v A
DEWSRER (B 2), XTHRAZ-EVEaiThet A 1o
YERITITAT NK s A W e GR D. %
JEEIThREVE B M R R TRt et &F
P, AP AS B FIEEGEEH. (H7ESPR
A, AZEEANMETHEE.

AEEET AR AN 200 32 B R A5 I LR (g £
2 UL NELIG %o L P M s R R B R Y A
WEFE 2 DLRH I B DM A S e o AR S A B A -
E R p D RE R A E ] S IA NS, IR
(1) G S B R R R T 25 SRAR TR, AHR IS DUPH g
X} ConA 7 S0/ SR L AR S (L e JIA7AE BB R
e o 771 At 27 7R N AZR G B A T A4 S MR ) IR
NS A Rby 0] LU 2] ConA R 1A if T
RELH G S P, RIS RERS G N D4 CD25" T 4H
FIEL], 4ERF Th1/Th2 S P, 3Xfh2E R a] g
MBI G 22 R EiE 2 P AS 21 Rby S EZE
S5

7 DUREE & A0, H Ao H B BRI Ay
HILIR BAT S e A2 B E . T e fe ORI
AR, WHIT 7T DUBEREERY) (042 g/hkg) X
/IN BRI 5 24 oL 7 Wk 2% S Ak R 7 W 1 2 6 1 52
Wi, ORI AR E 40 F HH 9.29% 48T & 14.94%,
F AT DURRIHA $2 e A%/ B A AR W e I E T
ARTIGEN A ERE R S ThRe . ARV DURE)
FEIEHESRS, T UREEAEYIE (12.50 mgkg) 257/
RAHRES G, E/NRPUAR M B 232.38 A&
319.96, /)N B R R R AR Ik AN IR E N 19.46%
0.43 I+ E 36.61%. 0.77, {HEAEYHHFEN
100 mg/kg /NI RSN, PURRM B2 R

Z134.54P0, SIS R R B, TR R 1
DIRESE B8N 33~45 mg/kg B X5 G B SRR
DRI, P DURRE O £ o i ) 7 B P A 8 A
whiE., BRI S EEYNEEEER, A
FCE IS DUHE b, SAEYIIE 0N 0.10 mg/g,
A S T E S AN 0.12 mg/kg. 7ELEFH
H N, e SRR ORIE, RIS DR
G R E

4 5P

LARR 24 0 JEORL TS 10 DR A Aol o BT 2 b
DRI, AT LA S AT DURE N 3 2 SR 15
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GEpPir, AR BRI RAT R R SRR I RCR HoOvE
RO, TP RARARE T i e it K4,
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