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Sub-Chronic Toxicity Study of Transgenic Cottonseed in SD Rats*
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ABSTRACT Objective: To monitor the effects of genetically modified cottonseed on nutritional status, physiological and
biochemical sub-chr- onic index in rats. Methods: A total of 140 six to eight - week-old SPF SD rats (male and female,half) were
randomly divided into 7 groups, continuously feeding the forage containing 5%, 2.5% and 1.25% normal cottonseed and transgenic
cottonseed as well as basal forage for 30 days,and then measuring indicators of body weight , food efficiency,blood routine and blood
biochemical parameters. Results: All the animals grow well and there is no poisoning and dead phenomenon during experimental time.
Indicators between experimental and control group show no significant difference P2 0.05 . Conclusions The study did not find
genetically modified cotton seeds has sub-chronic toxicity in experimental animals.
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Tablel Effects of transgenic cottonseed on body weight gain,food intake,food efficiency
g g %
Sex Group Number Weight Gain Totle Food Intake Food Efficiency
C 10 120.6+ 16.0 881.2 13.69
N1 10 137.4+ 17.7 886.4 15.50
N2 10 131.4+ 10.6 775.6 16.94
N3 10 131.2+ 10.7 763.2 17.19
Male Tl 10 138.2+ 17.6 786.8 17.56
T2 10 129.1% 16.4 802.4 16.09
T3 10 139.8+ 16.3 826.4 16.92
C 10 529+ 12.5 487.6 10.85
N1 10 56.8+ 12.3 529.6 10.72
N2 10 51.5£ 9.6 494.8 10.41
N3 10 477+ 8.4 604.4 7.89
Female Tl 10 533+ 83 558.8 9.54
T2 10 56.7+ 11.3 577.6 9.82
T3 10 62.0+ 14.5 522.8 11.86
N N Pz 0.05
N Pz 0.05

Note: Adding transgenic cottonseed group and the basal diet group, body weight gain, food intake, food efficiency of
animals were not significantly different (P 2 0.05); Adding transgenic cottonseed group and the ordinary cottonseed

group,the body weight gain, food intake and food utilization were not significant different (P 2 0.05).
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Table 2 Blood routine of each group of rat at the last stage
Group C N1 N2 N3 T1 T2 T3
Male
Number 10 10 10 10 10 10 10
WBC
*1070) 11.47+ 0.89 9.61% 2.04 12.58+ 2.47 12.71% 1.26 1097+ 2.15 11.16% 2.43 11.61% 2.43
RBC
8.02+ 0.24 7.89%+ 0.29 7.84% 0.34 7.89+ 0.22 7.81+ 0.37 7.93% 0.18 7.72% 0.16
(*10™/L)
HGB
@&L) 151.33+ 4.89 149.17% 6.31 153.83+ 3.44 151.33+ 3.44 151.83% 6.27 151.67% 3.50 148.83% 1.60
g
HCT
) 45.82+ 1.9 49.07% 2.05 48.28+ 2.19 47.90% 0.95 48.08% 1.61 49.26 1.74 48.87% 0.85
57.13% 1.25 57.08+ 1.68 58.92+ 1.31 58.20% 1.93 58.40+ 1.84 57.83% 2.01 58.98+ 1.57
MCV(fL)
18.88+ 0.42 18.90+ 0.35 19.65% 0.29 19.18+ 0.63 19.45+ 0.39 19.13 £ 0.46 19.27+ 0.40
MCH (pg)
330.33% 3.39 331.33% 5.13 33333+ 3.33 329.67+ 2.07 33317+ 7.44 331.00+ 5.25 327.00% 3.22
MCH-2(g/L)
PLT
*10%L) 740.67+ 77.81  710.83 79.05  690.50+ 72.81  741.67+ 103.20 625.67+ 100.04 675.50+ 100.04 663.83+ 134.75
7.92+ 0.18 7.87+ 0.15 7.92+ 0.19 7.90% 0.19 7.93% 0.12 8.15% 0.26 7.93% 0.22
MPV (fL)
Female
Number 10 10 10 10 10 10 10
WBC
7.20% 1.53 6.99+ 1.00 575+ 0.92 6.30+ 1.28 5.80+ 0.89 6.38+ 1.35 5.85+ 0.90
(*10%/L)
RBC
7.94% 0.36 751 0.29 7.64% 0.25 7.58+ 0.42 8.03+ 0.28 7.87+ 0.36 7.90+ 0.35
(*10"%/L)
HGB
@L) 149.33+ 7.84 143.00% 7.56 142.83+ 3.97 144.67+ 3.93 147.83+ 3.92 144.83% 4.36 146.17x 5.15
g
HCT
o) 45.86x 2.05 43.50% 2.09 43.70+ 1.20 44.02+ 1.24 44.13% 1.02 43.70+ 1.68 44.53%+ 1.35
57.45+ 1.78 57.47+ 0.64 57.23+ 1.93 58.20% 2.17 55.00+ 1.12 55.60% 2.77 56.42+ 2.18
MCV (fL)
18.83% 0.70 18.90+ 0.25 18.68% 0.57 19.13%+ 0.70 18.43%+ 0.39 18.43% 0.79 18.53% 0.50
MCH (pg)
327.67+ 6.68 328.50% 3.27 326.83% 5.19 328.50% 2.26 335.17+ 3.60 331.67% 3.39 328.33+ 4.80
MCH-2(g/L)
PLT
*107L) 794.5+ 93.9 728.8+ 34.2 687.7+ 70.7 788.3% 182.5 732.7+ 73.0 746.3% 87.7 746.3% 110.4
7.85% 0.19 8.02+ 0.25 7.78+ 0.22 8.22+ 0.52 7.95% 0.26 7.85+ 0.22 7.70% 0.25
MPV (fL)
P= 0.05
P> 0.05

Note: Adding transgenic cottonseed group and the basal diet group,the blood routine of animals were not significantly different (P = 0.05);

Adding transgenic cottonseed group and the ordinary cottonseed group, the blood routine were not significant different (P 2 0.05).
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Table 3 Blood biochemical parameters of each group of rat at the last stage
BUN Ca CREA T-CHO TG GLU
LDH ALT ALP TP ALB AST
N mmol/  mmol/ u- mmol/ mmol/ mmol/
Sex Group U/L U/L U/L g/L g/L U/L
1 1 mol/l 1 1 1
- 0 264583  37.00+ 14733 70.84+ 4098+ 272.83 477+ 543+ 61.00& 192+ 084  3.59%
+ 29406 544 +1747 241 1.85 +£26.86 046 1.13 4.94 0.18 0.34 1.26
. 10 2696.67 34.17+ 13933 7037+ 40.52+ 253.67 4.89+ 580+ 61.00+ 1.88+  0.63+  3.92%
+ 41851 422  +28.62 279 139  +3817 1.02 0.51 2.53 0.27 0.14 1.57
& 0 2979.67 33.50+ 14450 70.61x 40.84+ 297.67 546+ 568+ 61.83x 208+ 087+ 3.47%
+ 38417 339 £39.60 3.56 125 £5352  0.66 0.55 2.23 0.13 0.25 1.29
G4 0 3075.67 32.33+ 12517 69.50+ 41.08+ 310.67 5.17+ 645+ 63.17+ 2.07+ 090+  2.85%
+ 168.09 350 + 1893 3.14 095 +24.67 0.88 1.22 5.19 1.93 0.20 1.36
Mal Gs 10 2889.33  37.50+ 124.17 7021 4042+ 287.33 5.02+ 487+ 58.83x 1.93% 1.04+ 289+
ale
* 96.40 536 +2583  2.09 128 +£1549 136 0.20 3.37 0.17 0.53 1.04
G6 0 2757.67 2833+ 143.50 70.66x 4092+ 252.17 517+ @ 6.08+ 59.33x 194 0.76x  2.75%
+ 24935 476 +2583 1.62 089  * 3037 0.61 0.78 2.94 0.23 0.26 0.95
s 0 2666.00 34.83x  144.00 69.02+ 40.37+ 25733 417+  6.17+ 59.00+ 198+  0.87+  3.25%
+ 450.65 1032 3260 325 094 +5023 0.62 1.18 2.76 0.20 0.24 1.00
Gl 10 2437.83  35.00+ 49.67+ 8149+ 4827+ 251.17 733 535 76.00x 1.81x  0.65+ 247+
+ 787.88  7.13 12.88 5.75 357  +£6479  1.60 0.26 5.76 0.46 0.15 0.56
. 0 1538.83  29.50+ 52.67+ 79.39+ 4848+ 160.33 498+ 647+ 70.17t 1.83% 089+ 442+
+ 49478  4.59 14.51 5.12 2.68 *33.16 043 1.37 2.71 0.22 0.40 1.01
P 10 1719.67 26.67+ 48.67+ 80.52+ 50.33+ 180.00 5.19+ 643+ 7633 197+ 097+  3.23%
+ 69827 398 18.74 2.75 1.74 £ 4508 0.38 0.98 7.87 0.24 0.40 0.96
G4 0 2013.33  29.83  46.00 79.59+ 46.62+ 212.67 532+  6.07+ 6883+ 233% 1.00+  3.14%
+ 64546  6.78 12.08 5.42 6.65 * 6490 091 0.70 7.22 0.40 0.59 1.00
1876.83 26.17+ 35.17+ 8321+ 50.89+ 184.33 526+ 568+ 69.00+ 2.17% 1.00+  2.73%
Female G5 10
+ 48643  6.82 4.36 5.74 1.89  +4247 049 1.59 1.67 0.17 0.47 0.50
o 0 1982.00 26.83= 4833+ 82.17+ 4950+ 191.83 478+ 593+ 7133+ 175+ 082+  28I1%
+ 68495 542 15.47 2.59 .11 +£ 5122  0.79 1.32 5.50 0.24 0.22 0.59
jos 10 2002.00 25.67+ 38.83x 78.70+ 47.61+ 187.00 4.89+ 597+ 6933+ 1.86+ 0.6l 246%
+ 34546  3.27 3.92 4.12 248  +£3090 048 1.03 2.73 0.27 0.11 0.69
Pz 0.05
Pz 0.05 .

Note: Adding transgenic cottonseed group and the basal diet group,the blood biochemical parameters of animals were not significantly different (P 2

0.05); Adding transgenic cottonseed group and the ordinary cottonseed group, the blood biochemical parameters were not significant different (P = 0.05).
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Table 4 Fat ratio of each group of rat at the last stage
! / / / / / / /
N
Sex Group Liver Spleen Heart Lungs Thymus Kidney
Cerebrum Adrenal
Gland
5.67% 38.90+ /
Gl1 10 214+ 022 3.07£ 020 4.42+ 055 1.19+ 025 7.16x 0.87 0.16x 0.01 ( )
0.37 4.30 Testis
(Ovary)
5.57+ 37.45%
G2 10 2.04+ 042 294+ 023 386+ 049 1.17+ 021 6.78+ 0.52 0.16+ 0.03 9.37+ 0.72
0.44 3.23
5.56% 37.32+
G3 10 2.94+ 029 3.07+ 035 424+ 0.38 128+ 0.29 6.67+ 0.57 0.15% 0.04 9.66%+ 0.91
0.20 2.70
5.29+ 36.33
G4 10 2.08+ 0.24 323+ 0.60 434+ 1.26 122+ 021  6.60+ 0.68 0.32% 0.46 9.10% 0.75
0.33 4.13
5.58% 38.04+
Male G5 10 2.15% 0.53 323+ 0.60 4.15+ 045 1.18+ 047 6.88% 044 0.71% 1.66 9.16= 0.89
0.25 3.31
5.42+ 35.64%
G6 10 213+ 0.33 319+ 0.52 394+ 0.52 1.16£ 0.24 6.72+ 0.69 0.16% 0.04 9.13+ 1.22
0.30 4.89
5.02+ 36.75%
G7 10 2.09+ 0.30 2.98+ 033 4.05+£ 044 120+ 028 6.83+ 091 0.17+ 0.04 8.64% 0.81
0.81 4.64
6.92% 34.39+
Gl 10 2.06x 0.34 3.07+ 037 4.54+ 049 144+ 034 643+ 0.58 0.29+ 0.09 0.60%+ 0.24
0.49 2.55
G2 10 6.497% 31.595+ 2.008+ 3.169% 4.266% 1.198+ 6.490% 0.282+ 0.478+
0.522 5.400 0.372 0.262 0.460 0.213 0.438 0.112 0.106
G 10 7.762% 30.280+ 2.048+ 3.206% 4270+ 1.050+ 6.091% 0.266% 0.568+
2.319 5.114 0.368 0.529 0.327 0.260 0.543 0.043 0.279
G4 10 7.146% 32.883+ 1.929+ 3.196% 4.781% 1.423+ 6.634+ 0.287+ 0.464+
0.882 6.393 0.262 0.463 0.654 1.099 1.401 0.076 0.118
6.977% 32912+ 2.022+ 3.176% 4.666% 1.062+ 6.383% 0.298+ 0.487+
Female G5 10
0.556 3.116 0.255 0.260 0.368 0.357 0.480 0.087 0.160
G6 10 6.620% 29.567+ 1.991+ 3.059+ 4.782% 1.006+ 5.885% 0.259+ 0.445+
0.457 2.387 0.289 0.287 0.542 0.273 0.335 0.058 0.123
G 10 6.807% 33.923+ 1.855+ 3.242+ 5.466x 0.972+ 6.856% 0.307+ 0.453+
0.464 5.672 0.248 0.435 2.882 0.181 1.049 0.091 0.075
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