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Study on sub-chronic toxicity of powered milk containing
transgenic human o-actalbumin

ZHI Yuan LIU Haibo GENG Guiying WANG Huiling YANG Hua
FENG Xiaolian GAO Peng YU Qiang FENG Yongquan XU Haibin
Institute of Nutrition and Food Safety China CDC Beijing 100021 China

Abstract: Objective To investigate the potential toxic or adverse effect of transgenic human a-actalbumin
powered milk on rats. Methods Weanling Wistar rats were randomly divided into seven groups according the
weight: three transgenic milk powder( T) groups three non-transgenic milk powder( N) groups and the control( C)
group. The diets of T groups contain 15% 30% and 60% transgenic human a-actalbumin milk powder. The diets
of N groups contain 15% 30% and 60% non-ransgenic human a-actalbumin milk powder for 90 days . The diet of
C group contains only basic feed. Haematological and biochemical parameters was measured during the study( at
45th and 90th of the experiment) . At the end of the 90th day organ tissues analysis was performed. Results
There were no transgenic human o-actalbumin related adverse effects on the body weight food intake food
consumption hematology serum biochemistry as well as histopathology. Conclusion There were no signs of toxic
and adverse effects for transgenic human a-actalbumin powdered milk on rats.
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1 aLA
Table 1 Effect of transgenic human a-Lactalbumin powered milk on food utilization of rats(n =10 x +5) %
1 7 13
47.0 £2.9 9.9+4.9 3.4£12.4 17.6 £1. 4
15% 59.8 £6.6 13.7 4.7 6.5+13.4 22.2+1.0
30% 50.7 +12.6 9.0+4.0 1.3+7.1 21.3 1.1
60% 52.2+9.5 12.2 £4.2 5.6+10.5 23.2£1.2
15% 44.0+9.6 16.2 2.9 1.9+11.8 22.1 1.6
30% 56.7+13.3 9.8+2.7 -0.4+5.3 21.7 £1.5
60% 51.1%5.7 13.8 £5.1 5.1+5.2 22.9 1.5
49.4 £20.7 3.5+1.8 2.6+4.2 11.7£1.0
15% 46.6 £5.2 7.2+2.8 1.2+19.9 16.1£2.1
30% 43.2 £5.3 7.8+5.9 2.3+9.8 14.7 £0.9
60% 44.2 £6.6 8.7+4.3 0.6+5.6 15.6 £1.0
15% 38.1+4.6 7.7+3.5 4.7+8.2 14.5+1.2
30% 42.2 £4.8 7.2 +4.5 2.0+5.3 15.5+1.1Y
60% 45.5 +6. 1 6.7+1.8 1.4+4.8 14.6 £1.0Y
(1) P <0.01
2 a-LA 90
Table 2 Hematological parameters at termination of treatment(n =10 x =s5)
WBC RBC HGB PLT LY MO GR
( x10°/L) ( x10"2/L) (g/L) ( x10°/L) (%) (%) (%)
17.7 £2.2 8.00 +0.53 156 =11 529 +82 72.0 £9.2 0.7 0.1 27.3£9.1
15% 15.9+1.8 8.29 +0.23 162 5 563 51 68.7 £6.5 0.7+0.1 30.6 +6.4
30% 14.0£1.6 7.82 +0.41 150 = 8 516 =53 69.5 +5.8 0.6+0.1 29.9£5.7
60% 15.3+1.4 7.85 +0. 41 153 29 525 +60 64.0 8.2 0.7 0.1 35.3 8.2
15% 15.8 2.8 7.77 £0. 51 152 +9 539 +52 73.1 5.2 0.7 +0.2 26.2 5.2
30% 15.5 2.6 8.04 +0.55 158 +9 585 +72 70.1 4.2 0.8 0.1 29.1+4.2
60% 15.7 +2.7 7.90 +0. 45 155 £9 572 +44 70.2 +4.4 0.7 +0.1 29.1+4.3
15.6 £1.9 7.40 0. 52 153 9 761 =104 77.4 4.9 0.8 0.2 21.8 +4.8
15% 13.8+1.9 7.17 £0.48 153 £ 14 799 +104 76.4 £5.6 0.8 0.1 22.9£5.5
30% 13.1£1.2 7.40 £0. 19 157 5 805 =79 75.8 £5.7 0.8+0.1 23.4+5.6
60% 14.6 +2.8 6.99 +0.47 152 £12 783 + 124 74.7 +4.1 0.8 0. 1 24.5 +4.1
15% 15.3£2.3 7.20 +0. 34 154 =8 813 =110 80.4 7.3 0.7+0.1 18.9£7.2
30% 13.3£1.3 6.97 0. 60 156 =5 891 =70 78.5 3.7 0.8 0.1 20.7 £3.7
60% 15.0+1.8 7.22 £0.31 154 =7 807 =60 80.0 5.7 0.8 0.1 19.2 £5.6
2.4 (P>0.05) adA
o N a-LA
3. 1 N o a-LA N
1 ;60% 1 ;1 60%
a-1.A 4 NN (P>0.05) ,
o 3
LA .
3
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o
3 aLA 90
Table 3 Biochemical parameters at termination of treatment(n =10 x +5)
ALT AST TP ALB BUN CRE
(U/L) (U/L) (g/L) (g/L) ( mmol /L) ( pmol /1)
155 £27 37+ 5 61.2+ 5.9 31.5+3.5 8.45+1.83 97.9 +13.9
15% 164 =13 37+ 9 60.8 + 6.5 30.7 £3.0 8.25 +2.11 99.7 +15.7
30% 158 +26 35+ 9 60.9 + 5.1 31.0£2.5 8.09 +0. 84 98.5 +15.6
60% 156 +30 38+ 5 61.6+ 3.3 31.9+1.2 8.02+1.29 98.4 +11.2
15% 154 +27 37+ 6 71.1+£10.302% 35.8 +4.2(29 8.32+1.53 98.3 +13.0
30% 157 £23 39+ 5 72.0+ 5.6(29 35.5+2.2029 8.31 =1.37 99.4+10.5
60% 145 + 18 35+ 5 70.5 = 7.4(19 34.4£3.2 8.19 £1. 67 98.5 +13.3
149 +28 29+ 3 55.6 +17.5 32.7+1.4 7.78 £0. 63 86.8 + 8.3
15% 143 +23 28+ 8 61.2+ 4.9 32.8£2.9 7.20 £1.03 84.8+ 8.8
30% 143 +30 29 +11 61.8+ 3.6 33.0+2.1 7.68 £1.35 88.7+ 9.3
60% 150 +30 29+ 6 61.8+ 6.9 32.9£2.7 7.30 £1.96 88.1+ 7.8
15% 140 +24 26 + 4 62.3+ 5.2 33.3£2.2 7.71 £1.51 88.7 + 5.4
30% 150 +44 28 +10 61.6+ 6.5 33.1+3.0 7.72 £0.93 88.9+10.8
60% 137 37 29+ 6 63.6+ 5.8 33.5+3.0 8.09 +1.01 88.6 + 8.5
TG CHO GLU ALP LDH
( mmol /L) ( mmol /L) ( mmol /L) (U/L) (TU/L)
0.80 +0.15 1.68 0. 17 7.75 +£0.98 240 +56 2158 +808
15% 0.71 £0.23 1.67 +0.28 7.30 +1.81 245 +41 2183 + 647
30% 0.73 +0.38 1.62 +0. 21 7.20 £1.27 224 +39 2011 +551
60% 0.96 +0.25 1.69 £0.20 7.22 £0.93 251 51 2046 +514
15% 0.70 0. 15 1.69 +0.28 7.94 £1.03 235 +39 2160 +429
30% 0.77 £0.29 1.71 £0.29 7.94 £0.90 229 +34 2083 +420
60% 0.87 +0.13 1.66 +0. 21 7.97 +1.19 247 +34 2036 + 601
0.74 +0.21 1.40 +0.19 6.98 +0.58 156 +32 2143 +268
15% 0.70 +0.30 1.28 £0. 19 6.22 +1.02 165 +33 2141 +£252
30% 0.66 +0. 12 1.29 0. 13 7.11 £0. 69 161 +21 1975 £313
60% 0.76 +0.20 1.40 £0. 16 6.87 +0.40 151 +30 2154 +316
15% 0.62 +0.15 1.31 £0. 14 7.08 £1.07 158 +28 2066 + 760
30% 0.78 £0.23 1.37 £0.35 6.90 +0.95 158 +34 2079 +794
60% 0.77 0. 15 1.42 £0.18 7.20 £1. 10 154 +33 1908 +620
(1) P<0.05 (2) P<0.01; (3) P<0.05 (4) P<0.01
4 aLA 90
Table 4 Relative organ weight at termination of treatment ( % body weight) (n =10 x x5) %
/ / / / / / /
2.78£0.25  0.2120.02  0.61+0.03  0.31+0.04 0.02%0.01  0.10 =0.03 0.72 £0.05
15% 2.72+0.28  0.180.02  0.59+0.06  0.32+0.04 0.02+0.01  0.08 =0.02 0.69 +0.07
30% 2.65+0.25 0.170.01  0.59+0.04 0.30+0.02 0.0220.01  0.09 £0.01 0.69 +0.08
60% 2.81+0.38  0.170.01  0.53+0.05 0.29+0.03  0.02+0.00  0.09 £0.03 0.65 +0.08
15% 2.59+0.11  0.18+0.02" 0.56 +0.04"Y 0.31+0.03  0.02+0.01  0.09 £0.03 0. 69 0. 06
30% 3.05+0.77  0.19+0.02(" 0.61£0.04 0.31+0.04 0.02+0.00  0.07 £0.02 0.73 £0. 04
60% 2.75+0.14  0.20+0.02  0.54 £0.02(? 0.32+0.03  0.02+0.01  0.09 £0.02 0.67 +0.09
2.83+0.05 0.2520.01 0.70=0.04  0.37£0.03  0.0420.01  0.13 =0.02
15% 2.79+0.10  0.2420.03  0.63+0.04 0.36+0.03 0.0420.01  0.14 =0.04
30% 2.83+0.38  0.23+0.02 0.64+0.06 0.36+0.03 0.04+0.01  0.12+0.02
60% 2.77+0.21  0.230.02 0.61+0.04 0.34£0.03 0.040.01  0.12=0.02
15% 2.77+0.21  0.2520.03  0.64+0.07 0.37+0.02 0.040.01  0.13 =0.02
30% 2.87+0.45  0.23+0.02  0.62+0.04Y 0.34+0.03 0.04+0.01  0.13 £0.03
60% 2.88+0.41  0.2520.03 0.65+0.09 0.37+0.05 0.0420.02 0.11 =0.03

(1) P<0.05 (2) P<0.01
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