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Abstract: The safety of lyophilized powder of royal jelly acid was studied for the reaso utilization and development of eleutheroside.
According to the national standard procedures and methods in food safety and toxicological evaluation, a series of toxicological studies on the
ingestion of eleutheroside were conducted, including the acute oral toxicity test in mice, genetic toxicity tests (salmonella typhimurium reverse

mutation test (Ames test), mouse bone marrow cell micronucleus test and mouse sperm malformation test) and a 30-day feeding test in rats. Oral

acute toxicity test showed that the medium lethal dose (L der was above 20 mg/kg-bw for both male and female mice. The results

of Ames test, mouse bone marrow micronucleus test and. norinality test were negative. The 30-day feeding test showed that the physical
appearance and indices of hematology,-biochemistry, orga oefficients and histological observations of rats had no significant differences as
compared with the control group.
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Table 1 Ames test results of royal jelly acid lyophilized pow:
. TA97 TA98 TA100 Aylz
7 & /(mg/mL) -
-S9 +S9 -S9 +S9 -S9 -S +S9
=@ R 14311 154+9 3443 37+2 16348 | 151+12 286=9 275+19
0.008 14612 1499 3342 362 145#15 153424 28148 279421
% 0.040 1349 145+8 3243 3544 1437 149+16 281415 279413
— 0.200 14111 13812 35+4 4+1 15413 | 138£13 290420 271£19
*® 1.000 144+11 13648 3542 5742 13 159+14 284+18 293+15
5.000 80£19  106x12 3342 =0 132+ 142+10 142437 138+32
DMSO 14048 13316 3342 3542 1568 147+12 29117 284+16
=GR 14449 13411 3341 3442 149£11 145+6 288+9 286+18
0.008 14248 135+11 36+3 139+13  144£10 282+12 27549
% 0.040 147¢11 13714 3442 137411 14246 27949 294+10
= 0.200 145511 136+8 3442 14448 149+8 289+10 279+16
Y3 1.000 137+10° 0 135+14 34£1 1507 13012 291415 283+10
5.000 83£14 /101=18 2845 29+4 119£18 13713 126+23 107+14
DMSO 136211 . 13745 33+] 33+1 141+15  155%13 279+11 27620
2-AF 20 pg/a 4 1119163 1108+236 14954536
NaN; 2.5 10014245
2,4,7-TNFo g/m 105543 1549+333
M 832+101
50 pg/a 1309+234
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Table 2 Effects of royal jelly acid lyophilized powder on the

mouse bone marrow cells micronucleus (X £ s)

285 DR HEFE[mekgd)]  BAZEE %o
[ZRES SRzl 10 0 2.50+1.18
Fa st AR 20 10 40 18.96:1.25%*

%l 10 2500 1.84+1.21
ik 2! 10 5000 1.92+0.99
Hi a4 10 10000 2.25+1.29

E: SIMATRRAARL, *p<0.05, EZFEFE; *p<0.01,
EZRMEE,
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Table 3 Effects of royal jelly acid lyophilized powder on the

growth conditions of sperm in mice (x £s)

@ L E Filka A Fer

A /[mg/(kg-bw)] Ho i 2/%

Mbestrgs 5 0 2.16+0.78
FRLEAT B 28 5 40 6.48+0.93**

1A F40 5 2500 2.34+1.01

ikl 5 5000 2.21+0.97

i 5 10000 2.15+0.99

E: HIAMATRBALiR, **p<0.01, EZFMEH.
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Table 4 Effects of royal jelly acid lyophilized powder on the body weight in rats (x £ s)

A #=/[mg/(kg-bw)] sk ¥F/g KE/g ¥/

0 10 +3.72 318.05+24.83 2272542337

" 250 10 2 4223 293.40421.65 217.85+27.89
500 10 74.39+2.62 298.89+26.52 220.56+26.08

1000 10 74.85+2.26 310.78+27.88 229.80+15.10

0 10 67.50+2.87 221.83+12.11 155.90+14.12

" 250 - 10 67.70+3.77 216.20+9.89 150.50+7.72
500 10 69.78+2.14 205.50420.65 143.71+21.01

1000 10 69.33+1.83 213.89+18.23 143.05+19.62

x5 ERBFTHXNARSEARVHBAER S |YHEAENFNT
( Table 5 Effects of royaljelly acid lyophilized powder on the weekly food intake and total food intake in rats (x  s)

MWH FE/mg/(kgdw)] A/ R #—FRllg #=Rl/g %= Rl/g Fw /g BT/
0 10 191.00£20.49  226.55+26.43 209.05+14.53  181.25421.07  807.75+65.99
" 250 10 187.40+28.58 219.95+6.30 206.85+32.40  170.60+16.45  784.80+65.13
500 10 204.45+26.83 210.57+7.35 203.57+17.64  171.25438.10  831.55+93.04
1000 10 170.70+15.16  201.65+31.72 180.54+37.31 1574442329  804.28+78.13
0 10 104.42+19.97 148.70+17.20 1497851623 1463942972 541447688
" 250 10 126.67+14.14 143.29+14.22 161.5549.46  126.35+19.96  560.50+39.58
500 10 132.30+19.18 134.45+21.63 127.40423.18  127.36+15.88  519.10+84.54
1000 10 110.50£20.90 132.56+32.16 119.93+1526  121.44+34.85  510.17491.52
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Table 6 Effects of royal jelly acid lyophilized powder on the wee

F R RS R HIF R R0

kly food utilization and total food utilization in rats (x £ s)

KA FB/[mgkgbw)]  FHFIR F—R/% F=R/% %= 1% %98 /% BB AR Y%
0 10 20.75+3.84 20.58+3.08 18.68+3.39 21.34+4.12 20.34+1.15
P 250 10 17.28+3.50 17.75+2.32 17.92+3.75 22.68+3.52 18.91+2.53
500 10 16.96+4.03 18.27+2.84 18.72+3.23 20.08+3.05 18.51£1.29
1000 10 20.26+3.58 20.03+3.49 19.66+3.36 21.73£5.21 20.42+0.91
0 10 23.08+1.98 18.71+3.21 17.49+3.33 20.53+4.49 19.95+2.43
e 250 10 21.83+5.09 17.58+3.87 19.59+4.22 21.17£2.70 720.04£1.89
500 10 21.85+4.20 15.76+2.29 17.97+3.44 18.72+3.97 18.58+2.52
1000 10 21.2243.67 20.32+4.52 21.86+2.87 19.24+4.33 20.66+1.14
R 7 EREFTHA ARG FIEAMENIZER “—
Table 7 Effects of royal jelly acid lyophilized powder on the hematological.indices of rats (X £ s)
‘ & it Lrempp, aEh ARt 4
MR #1&/[mg/(kg-bw)] EIEUE - ID3S WBC10°L) REC/*10%/ . S0 fe0n)
0 10 7.31£2.10 7.88+0.48 47 .40+9,64 633.89+66.97
e 250 10 6.82+2.30 7.60+0.28 143.60+£5.97 673.40+87.92
500 10 9.03+£3.48 7.55+0.38 145.00+5.77 762.20+81.68
1000 10 9.11£3.32 7.54+0.33 143.11+5.99 749.33+88.11
0 10 8.27&1.60< 7.53+0.2 143.11+3.59 714.20+50.64
s 250 10 6.87+2.20 7.57i0.4;\ 143.50+6.43 600.17+79.56
500 10 6.07+£2.35 7.66+0.25 141.64+5.99 636.88+98.59
1000 10 6.21+2.74 7.27£0.34 140.00£5.76 641.40+60.75
7 8 ERIFTIN KRR MIAF A NIZER
Table 8 Effects of Royal the hematological indices of rats (X % s)
15 #18/[mg/(kg-bw)] i H A mé/éy\ CH/pg T4 RE MCHC/g/L) 4rémfifhR MCV (fL)

0 10 770£0.58 348.10+6.17 53.80+1.57

i 250 10 18.87+0.48 351.10£8.65 53.75+1.46

500 10 19.21+0.37 345.67+6.02 55.66+1.54

1000 10 18.99+0.32 347.33+£5.83 54.74+1.57

10 19.03+0.44 348.89+9.57 54.53£1.21

250 10 18.96+0.70 342.20+10.56 55.00£2.52

18.80+0.54 350.67+8.69 53.65+1.37

1000 19.06+0.61 346.50+8.96 54.94+2.40

252 EAJK&$%S&kﬂUh&.%ﬂT%?Nﬁ Mt B REZER (p>0.05), 3T

AR AR RN, | A T AN
MBRIAREL AR, H B AR RIS RAZ I 2 51 1 40
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R R Y S P A 23t 1112 P e TR R RN D S 4 S
RIS IR e AR, IR0 o Ok
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AR A, et maia &,
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254 ERBATAXRKBIER T E 6030
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Table 9 Effects of royal jelly acid lyophilized powder on the chemical indicators of blood biochemistry in rats (x £ s)

WA AE/[mg(kgdbw)] FHHE/R  BUN/(mmol/L)  Gluw/(mmol/L) Cr/(umol/L) Tp/(g/L) 'ALB/(g/L)
0 10 7.90+1.04 4.23+0.77 42.25+ 55.54+4 27.91+£3.45
i 250 10 7.26x1.04 4.04£1.01 40.14+8.52 58.43+£2.47 30Zi1.74
500 10 7.92+1.08 4.00+0.68 49,39@ .08+£3.24 9.27+2.65
1000 10 6.73+£0.70 4.50+0.56 40.42:508‘* 58.99+£2.51 31.27£2.10
0 10 7.64+0.94 3.53+0.73 41.38+8.91 60.89+3.83 33.60+3.33
" 250 10 6.20+0.94 3.74£0.73 39.37£8.6 60.76+3.05 36.20+3.41
500 10 6.95+0.73 .68+0.45 5.31+£5.50 60.94+5.11 36.39+3.14
1000 10 6.52+0.74 3.88+0.89 1+£7.14 58.96+3.51 35.57+2.32
R 10 EREOFTHX AR MRS L FIRERa04E
Table 10 Effects of royal jelly acid lyophilized powder on the chemical.indicators of blood biochemistry in rats (x + s)
BH | F/[mgkgbw)]  FHE/RA  T-CHOAmmol/L) . TG/Ammol/L) AST/(U/L) ALT/(U/L)
0 10 0.79+0.18 146.39+14.73 51.46+5.83
" 250 10 0.69+0.18 151.27+13.20 51.38+6.04
500 10 0.71+0.24 151.14£15.82 49.43+8.37
1000 10 0.76+0.15 146.47+16.79 49.54+6.89
0 10 2.01£0.38 0.68+0.07 150.26+11.40 50.434+4.25
" 250 10 1.854+0.20 0.64+0.06 151.67+9.91 51.50+4.83
500 V. 10 2.04+0.44 0.75+0.22 151.63+£14.16 52.1846.19
1000 10 2.08+0.36 0.81+0.17 147.43£14.92 51.10+8.28
: =1 ERBOFTHXKRALERLETT E2AMLER
able 11 Effects of royal jelly acid lyophilized powder on the organs absolute weight in rats (x £ s)
| 2/[mg/(kg-bw)] EALZE B3N R/ g /g PR/ g £i/g
0 10 10.90+0.90 2.70+0.16 0.70+0.10 3.20+0.51
i 250 10 10.77+1.03 2.52+0.30 0.67+0.12 3.35+0.34
500 10 10.77+1.36 2.56+0.36 0.64+0.07 3.17+0.27
1000 10 11.56+1.55 2.54+0.26 0.60+0.05 3.22+0.24
0 10 7.06£0.59 1.82+0.20 0.53+0.09
e 250 10 7.71£0.73 1.88+0.18 0.53+0.05
500 10 7.70£1.10 1.82+0.21 0.49+0.08
1000 10 8.04£1.11 1.77+0.24 0.49+0.08
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12 ERBOFTHXKRALERIET E2AMEER
Table 12 Effects of royal jelly acid lyophilized powder on the organ relative weight in rats(x + s)

P #%/[mg/kgbw)] /R FEAR /% BAR /% PR /% ZIRE0/%
0 10 3.44+0.36 0.85+0.05 0.22+0.03 1.01£0.15
i 250 10 3.68+0.32 0.86+0.08 0.234+0.02 1.1440.11
500 10 3.62+0.46 0.85+0.07 0.22+0.03 1.07£0.15
1000 10 3.724+0.40 0.82+0.02 0.21+0.03 1.04+0.07
0 10 3.19+0.28 0.82+0.11 0.24+0.03
e 250 10 3.57+0.34 0.87+0.08 0.25+0.01 w
500 10 3.65+0.47 0.89+0.09 0.24+0.04
1000 10 3.66+0.65 0.84+0.14 0.23+0.04
3 &g BH IR

3.1 FFATAES, AREEHTIA T ERER G TR
FEPEF G ORI E R, 45 SRR EHRRR TR 1E 66
mg/(kg bw)fIE T, RERSINERIRS 7 AR, Z2fii
PEPRE VR, EBMRP IR RCR: JFHRA BE
BT R DR b VR, BE P R
Pt oine. AN EESMERKL, DimaifEr
ERBRGT AT TN G, ST 7 otEdEtE. 8t

FEREMEAIR B 30 d MEFRSELS, NIHAENTIREE IT K
) 22 AR — R I ELR AR,

32 AMEREVESLE R A RN Z AV, SRR
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