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Long-term toxicity study on transgenic rice T2A-1 with cry2A " gene
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Abstract; Objective In the present work, the chronic toxic effects of the transgenic rice T2A-1 carrying cry2A " gene
was evaluated on Sprague-Dwaley rats through a 52-week feeding study. Methods One hundred and forty-four rats were
randomly divided into 3 groups according to body weight. Transgenic rice T2A-1 and parent rice were formulated into diets
at high levels of 60. 75% during the growth period and 66.75% during the maintenance period, respectively. AIN-93 diet
was used as a nutritional control. Animals were fed with the corresponding feed for 52 weeks. Cage-side observation, animal
body weight, food intake, food utilization, hematology, serum biochemistry and urine analysis were carried out routinely. At
the end of the administration, all survived animals were anatomized and histopathological examination were conducted.
Results The main nutrient contents of the transgenic rice were similar to the parent rice. Throughout the experimental
period, the trends in body weight, food intake and food utilization rate were similar in all groups. Although statistical
significance was observed in some indexes of hematology, serum biochemistry and urine analysis of the transgenic rice
groups as compared with the parent rice group, they were not considered as treatment-related. Histopathological examination
showed some spontaneous lesions in all groups with no significant difference among them. Conclusion The result of the
current 52-weeks chronic toxicity study of transgenic rice T2A-1 exerted no unintended adverse effects on rats.
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Table 1  Nutritonal components of transgenic and conventional

rice flour

LD T R R 2 A KL K 4
FEHTE/(g/100 g) 9.79 9.34

HE 5/ (£/100 g) 2.14 1.28
W/ (/100 g) 75. 40 76.20
MLEF 4/ % 1. 16 0. 689
WAy/ (/100 g) 0. 904 0. 800
K5/ (/100 g) 10. 20 10. 30
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Table 2 Formulation of diets for growth and adult maintenance

and analysis results of the complete feeds
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Figure 3 Mean weekly food comsuption of male and female rats in weeks 1-13 and 17-52
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Table 3 Hematological parameters of male and female rats
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(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=24) (n=24) (n=23)

WBC/(10°/1) 14.3£5.8 14.0£5.5 14.8 +4.3 10.1+2.6 10.5+3.7 12,6 5.6 9.1£7.3 1.7+2.17 8.8£2.6
RBC/(10'%/L) 9.54+1.19 8.96£1.43 8.95 £0.62 7.66 +1.12 8.03 £0. 41 7.42£0.91 6.94 +1.37 6.94 +1.77 6.94 £1.31
Hb/(g/L) 179.2 £19.1 169.0 +26.2 169.0 £9. 6 147.3 £21.6 152.8 8.2 141.6 £17.6 133.9+26. 1 134.2+34.9 134.5 £24.7

HCT/% 52.9+6.2 50.4+7.8 50.23.2 43.67.0 45.6+2.3 43.145.9 40.6 7.5 40.0£10.4 40.0+7.3
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WBC/(10%/L) 14.3£5.6 13.7+£2.3 15.6£5.3 10.7£2.0 11.6:2.3 13.8+4.1 13.0£3.7 14.3+4.4 12.04.6
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Table 4 Serum chemisiry parameters of male and female rats

5138 CEL BT
KE O ORNAH  RERA RREES  BRMEA WENE  RRENS  BRMEA O RENA  BRERS  RRORM
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (n=24) (n=24) (n=23)

Glu/(mmol/L)  4.420.6" % 5.2+1.0 5.7+0.8 5.10.6 5.60.4 5.50.7 5.7+1.3" 6.5+1.0 5.9+1.3
BUN/(mmol/L)  3.2£0.6 3.0£0.5 3.3+0.7 2.70.3 3.10.5 3.00.6 3.2£1.0 3.2+1.3 3.3£0.7
Cr/(pmol/L)  60.2+7.4 55.53.9 57.7£5.0 73.845.5" 68.5£5.7 70.7 5.4 58.3£10.1 57.0£11.6 55.1+6.3
TC/(mmol/L) 1.60.4 1.80.3 2.0£0.5 2.0£0.8 2.8+1.2 2.4£0.6 3.5£2.7 3.4£2.2 3.5£2.7

TG/ (mmol/L) 0.620.1" 0.80.2 0.7+0.1 1.0£0.3 2.4+2.3 1.5£0.6 2.2+3.1 3.0+3.3 1.9+2.2

MR ALT/(IU/L)  32.8£12.0 29.7+4.1 31.5+5.9 35.6+5.4 32.2#5.7 36.8£6.0 33.0£6.3" 2 37.8+7.9 41.749.6
AST/(IU/L)  134.1£56.3 101.2£10.6 109.2 £26.4 143.3£37.3 117.0£23.0 137.9 £40. 1 85.719.6 79.8+14.4 81.3£13.2
TP/(g/L) 74.0£4.4 74.0£5.2 74.0£5.0 80.63.2 81.86.1 80.5£5.7 60.76.3 60.1£3.3 60.8 4.7
ALB/(g/L) 41.73.5 40.4£2.9 40.1+2.9 48.343.1 46.4 £4.6 45.843.3 31.1+4.2 31.8+4.7 31041

TBIL/ (umol/L)  2.0£0.5% 1.9£0.4 1.5£0.5 1.7+0.5 1.8£0.7 1.4£0.5 1.2£0.5 1.0£0.5 0.9+0.4
ALP/(IU/L)  44.719.6 38.9+11.0 36.9£7.6 28.2£16.6 29.0£10.1 33.0£14.1 50.4£36.3 56.4£35.8 69.8 £36. 5

B L B

XM KWIH P4 (2 U] EEDRE] FENA (3230 GERULEH RN A THENA  ERXEA
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10) (1=23) =) (=)

Glu/(mmol/L)  3.840.8" 2 5.0£1.0 5.7+0.9 4.7+0.8 5.10.8 5S4zl 5.4:1.6 6.1£2.5 6.8+3.2
BUN/(mmol/L)  2.8+0.4" 3510 2.9+0.9 3.4+0.6 3.8+0.6 3.4+0.4 3.00.5 3.10.6 3.2+0.6
Cr/(pmol/L)  54.7£9.2 58.4+8.7 52.7+5.6 70.0 +6.7 70.4 £5.7 66.0+2.1 53.5+4.7 55.6£6.7 55.9+8.2
TC/(mmol/L)  1.7+0.5 1.8+0.5 1.90.3 1.9+0.6 2.11.0 2.1£0.5 3.1:1.6 2914 3.4£1.2
TG/(mmol/L)  0.9+0.3 1.0£0.4 0.9+0.3 2.0£1.2 2.9+£1.3 2013 1211 1.3£0.7 1613
MR ALT/(IU/L)  51.59.8 52.9+14.5 57.211.6 40.8 £11.3 43.8+13.4 39.3+7.3 35.448.92 38.6£11.5 46.3+11.8
AST/(IU/L)  162.8 £27.6 162.1£30.9 141.9£26.8 147.6 £26.6 141.9£24.6 126.4 £22.3 91.0£24.3 93.6£24.6 80.9£16.6
TP/(g/L) 76.5£3.7 76.4£2.9 75.8£2.1 77.4£3.5 77.5£3.5 75.5£5.5 38.5£2.0 59.0£2.1 59.3£2.8
ALB/(g/L)  38.9%L5 38.3+1.1 38.6+1.0 41.1£1.9 40.6 +1.5 40.9£2.0 29.0+2.2 29.5£1.8 29.1+2.1
TBIL/(pmol/L)  1.30.3 1.50.6 1.3£0.3 1.6+0.3 1.6£0.4 1.40.4 1.2£0.4% 1.0£0.4 0.9+0.4
ALP/(IU/L)  79.8£24.9 88.4£43.8 77.2£18.9 49.4:14.3 54.7£27.1 45.5+8.9 62.3£21.8 78.4£37.9 73.6£25.0

T Fn R A H B, P<0. 055 2 F7R 5 F 0 B4 1L AR, P<0. 05
H5 5 52 R BROER T L AL PR H S 45 (ss)

Table 5 Absolute organ weights and relative organ weights of rats at 52 weeks

%0 KEH A HE»%%ﬁi/g A A Wzﬁh/% A
PR (n=24)  FHERHA(n=24) ERGEY(n=23) FEEA(n=24) FHRERA(n=24) FERIME4(n=23)
i 1.89 0. 44 2.10 £0. 11 2.04 £0.16 0.43 £0.14% 0.48 £0.08 0.51 £0. 07
O 1.31£0.22 1.33 £0.17 1.24 £0.15 0.29 £0. 03 0.31 £0. 07 0.31 £0. 04
T 11.85 +2.90 12.20 +2. 80 11.94 £2.24 2.56 £0.37% 2.78 £0.71 2.93 0. 41
[y id 1.09 +1.02 0.84 0. 17 0.76 +0. 12 0.24 +0.20 0.19 +0. 04 0.19 +0. 03
W B B i 2.73 +0.87 2.77 0. 84 2.51 0. 33 0.59 +0.15 0. 64 £0.25 0. 62 =0. 06
I 0. 164 £0. 048 0. 165 =0. 042 0. 162 =0. 054 0.037 £0. 013 0. 038 +0.011 0. 040 £0. 013
Fi 0.85 £0.36 0.78 £0.15 0.83 £0.15 0.19 £0. 07 0.18 £0. 05 0.21 £0. 05
Jig i 0.53 £0.22% 0.50 £0.23 0.39 £0. 18 0. 11 £0. 04 0.11 £0. 05 0.09 +0. 04
2l 0.102 £0. 025 * 0.081 0. 032 0. 094 0. 032 0. 023 £0. 007 0.019 +0. 008 0. 023 £0. 008
0 KESH I #5 T i/ g ik {4 1/ %
P (n=23)  FHERHA(n=24) ERGWA(n=24)  FEREHA(0=23) FHREFRA(n=24) FERIWU(n=24)
i 2.15 £0. 14 2.22 +0. 14 2.20 0. 14 0.30 £0.05% 0.31 0. 05 0.32 £0.03
O 1.82 £0.25 1.87 £0.26% 1.73 +0. 24 0.25 +0. 04 0.26 £0. 04 0.25 +0.02
JH A 19.35 £3. 084 19.31 £3. 154 21.08 £2.72 2.65 0.50% 2.70 £0.48% 3.03 0.39
e ik 1.30 0. 28 1.22 £0.27 1.25 £0.24 0.18 +0.03 0.17 £0.04 0. 18 +0. 04
TR 5 Ik 4.00 £0.37 3.96 £0. 51 4.05 =0. 44 0.55 £0. 08 0.56 £0. 10 0.58 £0. 07
29 3.76 0. 56 3.78 0. 58 3.81 £0.56 0.51 £0. 08 0.53 £0. 10 0. 54 £0. 08
Wt 2 1. 69 0. 26 1.65 0.25 1.63 £0.26 0.23 £0. 05 0.23 +0.06 0.23 £0. 04
it A 0.61 £0.29% 0.54 +0. 18 0.44 +0. 18 0.09 £0.05% 0.08 +0. 03 0. 06 +0. 02
B 0. 079 =0. 022 0. 080 =0. 025 0. 081 =0. 022 0.011 £0. 004 0.011 £0. 004 0.012 £0. 003

TR G A L, P<0. 055 2 F R 5 8 F7 0 B4 L8R, P<00. 05

PR 22 B RGE I FE L (P>0.05) , 45 % A 19, B L DR 2 e I LR R 1 B, 35Ok S iR
W 6, 254U KRR BB BAL, B BRAL R SD REUE L A R MR

B N O N = A N =l o S
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Table 6 Summary of non-neoplastic lesions of rats at 52 weeks
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