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Safety evaluation of freeze-dried powder of sika deer antler blood
and its effect on alleviating physical fatigue in mice
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Abstract; To evaluate the food safety of sika deer antler blood
freeze-dried powder, the acute toxicity test in mice, and the 30~
day feeding and three genotoxicity tests in rats were conducted.
The effects of sika deer antler blood freeze-dried powder on allevi-

ating physical fatigue in mice were studied by weight-bearing
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swimming in the tails, determination of the urea level in serum,
the glycogen reserve in liver and the lactic acid level in serum be-
fore and after the exercises. Results: the freeze-dried powder of
sika deer antler blood was a substance without toxicity according
to the acute toxicity test (MTD>15 g/kg « BW). The dosage
0.6, 1.3, and 2.0 g/(kg * BW « d) of freeze-dried powder of sika
deer antler blood did not affect the body weight, food intake,
blood routine and blood biochemical indexes of rats in 30 days
feeding test. The results of three genotoxicity tests were negative.
The time of weight-bearing swimming of 0.6 g/kg « BW « d)
group was longer than that of the negative control group. The he-
patic glycogen reserve of 0.1, 0.2, and 0.6 g/(kg « BW « d)
groups was higher than that of the negative control group. The
area under the curve of blood lactate change in 0.6 g/(kg « BW « d)
group was lower than that in the negative control group. These
differences have a statistical significance (P<Z0.05). Conclusion:
The freeze-dried powder of sika deer antler blood was safe to eat
and had the function of alleviating physical fatigue.
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Table 1 Acute oral toxicity in mice (n=10)

,mmol/L;
,mmol/L;

,mmol/L.

, P<C0.05
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>15 g/(kg « BW),

»(2003

/ /

/

/g /g /(g kg !+« BW) / MTD/(g *» kg™ ! + BW)
19.6+0.6 26.84+1.6 15 >15
20.840.5 33.9£1.9 15 >15
2.2 Ames .
2 s 2.5 30 d
2, 6~8 s
o S9 30d N
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Table 2 Ames test retrograde colony count (n=3)
+S9 —S9
TA97 TA98 TA 100 TA 102 TA97 TA98 TA 100 TA 102
8 pg/ 123418 36+4 160412 286+12 118415 35+6 165425 293+11
40 pg/ 104+9 39+6 174426 279424 118410 34+5 166412 280422
200 pg/ 120413 39+4 145420 274415 112417 3545 179414 290+12
1 000 pg/ 107410 36+6 166415 253+14 119414 3444 154417 259416
5000 pg/ 114413 38+4 171426 259411 115413 3646 141414 272429
119417 35438 181414 270+17 118414 3647 141411 277+23
109+7 38+4 179+18 276426 118+15 37+6 174-+20 252417
2- 12934+101** 3 400£175%* 2 8014192* * — — — — —
1,8 — — — 1100£187** — — — —
2,4,7- — — — — 2 594+217** 2 5654+192* * — —
— — — — — — 2 5494349** 3 436+218* *
Tk ok 2
3 +
Table 3 Incidence of micronucleus in bone marrow cells and ratio of polychromatic erythrocyte
to mature erythrocyte in mice (PCE/NCE) (n=35)
/(mg « kg~ ! + BW) PCE PCE /%o PCE/NCE
5 000 6 1.2+0.8 1.0640.06
1 875 5 000 9 1.8+0.8 1.0540.07
3 750 5 000 6 1.2+0.8 1.094-0.05
7 500 5 000 8 1.6£1.3 1.0840.03
5 000 103 20.6+£2.4%% 0.910.05
5 000 10 2.0+1.2 1.0840.05
1875 5 000 8 1.6+1.1 1.0440.05
3 750 5 000 7 1.4+0.5 1.0540.08
7 500 5 000 7 1.4+1.1 1.0840.05
5 000 114 22.8+4.1%% 0.927+0.05
to% % (P<<0.01),
4 T

Table 4 Rate of sperm abnormality in mice (n=15)

/(mg + kg™! « BW) /%
5 000 95 1.940.4
1875 5 000 97 1.940.4
3750 5 000 103 2.1£0.3
7 500 5 000 94 1.940.5
5 000 394 7.94£0.5%%
Tox % ,P<C0.01,
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Table 5 Types and proportions of sperm abnormalities in mice
/
(mg + kg™ ! « BW) /% /% /% /% /% /% /%
18 18.9 71 74.7 5 5.3 1 1.1 0 0.0 0 0.0 0 0.0 95
1875 20 20.6 71 73.2 4 4.1 2 2.1 0 0.0 0 0.0 0 0.0 97
3 750 26 25.2 74 71.8 3 2.9 0 0.0 0 0.0 0 0.0 0 0.0 103
7 500 15 16.0 74 78.7 4 4.3 1 1.1 0 0.0 0 0.0 0 0.0 94
93 23.6 265 67.3 15 3.8 7 1.8 4 1.0 5 1.3 5 1.3 394
¥
6
Table 6  Weight of rats (n=10)
/ /g
(g+kg™!+BW-d™D) 0 7 14 21 30
0.0 79.0+1.8 126.6+4.6 153.3+8.8 179.5+12.6 206.8+12.9
0.6 79.1+2.1 127.5+4.4 158.0+6.6 185.9+12.4 212.84+11.4
1.3 79.0+2.1 127.4+4.2 158.4+7.2 186.6+11.5 215.6+£14.9
2.0 79.3+2.5 128.0+6.3 156.7+10.4 180.0£13.0 208.0+15.0
0.0 94.8+4.2 157.246.8 215.248.3 265.7+12.1 323.5415.6
0.6 94.8+3.9 158.4+8.5 218.6+13.3 273.6+17.7 328.9+26.9
1.3 94.743.9 156.5+8.0 214.6410.5 267.1+11.1 327.6+14.4
2.0 94.944.4 157.1£9.2 218.74+12.5 276.3+17.5 339.7+25.7
7
Table 7 Hematological indices in rats (n=10)
/(g
kg™ ! - / / / Y / % / % / / /
BW+d~ ) (X10° L~ (X102 L") (gL ! ’ ’ % %
0.0 6.0+1.3 7.14+0.4 135+7 85.2+3.4 10.54+3.0 2.94+0.77 0.67+0.19 0.14+0.05
0.6 6.4+1.6 7.140.2 1324+3 85.4+2.5 10.443.0 2.96+0.85 0.69+0.23 0.15+0.05
1.3 6.14+0.9 7.240.3 137+5 85.1+3.4 10.5+3.2 3.14+0.66 0.65+0.22 0.19+0.06
2.0 7.1+1.4 7.3£0.3 136+4 84.343.0 10.5+2.8 3.78+1.23 0.7040.35 0.1940.09
0.0 8.8+1.6  7.240.4 1345  84.4£5.7  10.4£4.8 3924155 0.5540.18  0.22:0.06
0.6 9.8£0.7  7.2%+0.3 1355  84.8£3.4  10.1£2.7  3.80£1.53 0.61£0.17  0.1740.07
1.3 81£1.2  7.3%0.3 1364 84.6£1.8 10114  3.94£1.28 0.66=£0.18  0.1820.04
2.0 83+1.6  7.3+0.3 13946  84.8£1.7  10.1£1.9 3.82£1.73 0.65+0.37 0.16%0.07

1
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Histopathological picture
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Table 8 Blood biochemical indicators in rats (n=10)
/(g , / / / / /
kg™ ! . / / ' (mmol (pmol « (mmol « (mmol (mmol
(g« L7 (g« L1
BW) (UL H (UL H LY LY LY LY LY
0.0 33+6 130430 55.3+1.6 37.74+0.8 7.72+1.36 3744 2.19+0.37 0.47+0.11 5.824+1.19
0.6 3344 125414 57.1+2.4 38.64+1.2 7.80+1.46 3747 2.11+0.16 0.4370.06 5.6140.36
1.3 37+12 142421 56.0+1.8 37.94+1.2 8.62+1.72 4348 2.09+0.31 0.50%0.16 6.0840.65
2.0 36+4 141411 55.9+2.1 37.64+0.7 9.42+2.16 3744 2.05+0.30 0.4470.11 6.2040.49
0.0 4147 149428 54.5+1.2 36.54+0.7 6.07£0.99 3146 1.464+0.30 0.66+0.19 6.14+1.30
0.6 4545 149421 54.7+1.3 36.64+0.8 5.94+0.87 2843 1.5740.28 0.84+0.25 6.64+0.83
1.3 4748 150428 54.3+0.9 36.54+0.5 5.82+0.50 3043 1.4940.25 0.75+0.09 6.36+1.13
2.0 4248 156425 53.8+1.9 36.34+1.0 5.947+0.53 3043 1.4440.35 0.79+0.17 6.73+1.30
9 . . . '

Table 9 Weight-bearing swimming time, plasma urea level, hepatic glycogen reserve and area

under blood lactic acid curve in mice (n=10)

/(g/kg™! « BW«d 1) /s /(mmol « L™1) /(mg e+ g !« Liver)
0.00 4484155 7.9840.62 10.346.2 97+14
0.10 5874177 8.3340.54 22.5+2.4%% 86+22
0.20 5914140 8.26+0.43 21.1+5.4** 83412
0.60 661+E163* 7.47+0.54 17.44+5.8* 78+10%
T % L, P<C0.05;5 % % ,P<C0.01,

0.60 g/(kg * BW « d)
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