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BERIARAE: K 1SR KRR PR R RIS T

REEFRAE. Witk 63 MK 1 5 R4 15 IR SL i Bt 77
FUATLE G5 N BFER R, ) bR i e it
syl

1.2 LI Eh R4 A

fAHE 75~85 g M Sprague-Dawley(SD) A fi, It
200 H, WEHER 172, SKIFETHIA0AE B 22 S0 s it ot
Hty, KRGE N PER IR LSS 1 85 3k AR R 185
W, BEREHLAY S 4, 43 A2k 1 SR s Al
(A2 FHRIEAB 4. FIREAC 4 FEmbrpkl
Xof JE (D 21 )R8 R 45 X TR LB 4).

B R AE 22~26°C, W LR RRAE
55%~70%, &MY EmTE, &5 2~3 H.

L3 fapRhEd 7 Fnapek s s Rl

s T AR AL R e 1 SRR I L 43
W 67.4%, 34.5%F1 16.9%, FERbiakx 4l b A5
ANFELY, B Ak 63 Fa7 45 A L[]
R A RSB LGB, #5250 2411t kA 77 I
1 S AR JFURH L LR A Y5 S IR,
TR ORA LS P .

BEFRRCRI: W R & L S k), Bl
ATE RS BRI, A IR bR A B KR DT
TRBE W VitA, VitB2 IR w1

14 RFEN AT A

0 A RR T, 6 35 DR KR RN A B i IR % IR
KR )R o 08 AT 2 5k DR 0 PR A . B EES /K R A
KR4t Fr, 1 CTAB vt /MM /7 5 DNA.

R1 BHSWRTRECS

Kr 51414 TT51-F: TCGAGACGTTAGCGTGTTTG
A1 TT51-R: GAGGAAAGGTGAATTCGGGC. PCR %
NAKZR: 2.0 pL 10xZZ#, 1.5 pL 2 mmol/L dNTP,
0.2 pL 10 umol/L 247514, 1 U Taqg DNA & Bl
30 ng DNA B, #MINAZE /K 42 20 pl. PCR Jz W F27
K 94°CHIALE 5 min; 94°CARYE 30 s, 57T°CIE K 30 s,
72°CHEH 30's, 30 MEFR; 72°CIEM 5 min. =4
TE 1% P35 IERE Ve v Lok 23 .

L5 g5k

(1) MEFatr. SREAENERER, 4
I E BT A A L 2 A R A 1 kL 106 5, 11
(AR EEHI0 A I Fads, B (1) Zhr—mi
IRFIL. AT R IGIRIEIR . K/IMESS LRI B4 26T
oL (i) SR EMEERE. i 12 B2k
ST A R B i DL ORI &5 A B AR D (di) M
WEART A, R EE 12 RS W 8taT, Wle
Fe bR A0 45 1L 21 2% 4 (hemoglobin, Hb). ZL40 g 1% (red
blood cell count, RBC)~ [14HJ{d(white blood corpuscle,
WBC) v # J 43 FEAAL /M £ (platelet count, PLT)
(SYSMEX™F820 % [ &) L BR 140X, HAZLK I AF);
(Av) MDA =T be . 4300 T80 5 12 FF
SEOCITREAT, e FE AR CLEE I35 4 N % 2B (alanine
aminotrans-ferase, ALT). %% # % i (aspartate
aminotransferase, AST). IfiLi% X Z & (blood urea
nitrogen, BUN). il lH [&] % (cholesterol, CHO). H il =
fig (triglycerides, TRI). JJLfF(creatine, CRE). Ifi ¥
(glucose, GLU). IfiLif [ £ [ (albumin, ALB)FIE H [
(total protein, TP)(SABA18 4 A B AT, =

B} Ry A4 B4l cHl E 4 DA
K15 75 kg 37.5kg 17.5 kg 0 kg 0kg
Pk 63 FE1Y 0kg 0 kg 0 kg 37.5kg 0kg
BN 0 kg 20 kg 28.5 kg 20 kg 40 kg
kR 0 kg 20 kg 28.5kg 20 kg 33.8 kg
45 25 kg 20 kg 17.5 kg 20 kg 15kg
ek i) 6.5 kg 6.5 kg 6.5 kg 6.5 kg 6.3 kg
frih 0.5kg 0.5kg 0.5kg 0.5kg 0.5kg
WU5Ek 1 kg 1 kg 1 kg 1 kg 1 kg
Ca(H,PO,), 1.25 kg 1.25 kg 1.25 kg 1.25kg 1.5 kg
Wik 1.5kg 1.5 kg 1.5kg 1.5kg 1.5kg
HIk 0.5 kg 0.5 kg 0.5 kg 0.5 kg 0.5 kg
HEdbEx 20¢g 20¢g 20¢g 20g 20g
(eSS 150 g 150 g 150 g 150 g 150 g
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FEEE: Bkl 20144 H44 % oW

KA ams 2w F_EiE S R KAE D 2R A R A w4
PRI AR R R ), A S A 5 BREE A (globulin,
GLO) LA (v) JE#s SIS /AL ol 45K
I, AEZEENY), FRE TS EE, VRS R A (vi)
PR A ISR, 256 16 h S ALSEE)Y),
P RS Tt LT T A T A A TR
. B K. A YR MR AR Sk
JEEBEAT KA DU . AR IR LS I A U A8 A
b, IO FAALRIRG A %5 412 20 B4 (R %
Py NEgsco M B B B TEL S
JEgeE), HERRREE . IO IR B A JRAORS-
fPrer G ik (hematoxylin-eosin staining, HE Je ) 4L,
RGBT N AR 2 S s & AR TR
fecman et whbe . IRTAR . ANMIRZ S TR G B
P RN R R VRN B i 8 AR, IR PRl s tig
PSR T 22204k, FFAR P B R B, 7 ok
T e BT, S bR UE LR 2.

®2 NEAUR RS BRI IR

) #HAEg Ik, KM SPSS8.0 for
Windows ZEiH AL, THE PR BRI 25 05 22 90 i
(one way ANVOA), vH#% kLR AES 84 vk 70
(norparametric tests).

2 gk

2.1 GRHSI AR

(1) TRbrE R o R g R ARl s R TR
Jl o Aer I 5 SR AW, R AL R B RO S R R
ARG T A R A o) JRLZL, U 7 2 2 5 ) DM
P 5 i A R A A, R R R R RO
RHEIR G R W WA A X FEALAR 2. R A R i
IR ER R B R TR A M (GR 3). &=
B L rb e R S RO ARG, (DR R R E - I
IR T HEE 4).

e o b Ll

- DI 8 R SR 10 DEARPAALGR AL T 1A LIRGEE IR SEETE B AL 5 D EAM MA@, 0
B 10 ADMHFANFEE N A RCIRE IR IRZEAS R 5 S 4h R Ah)

+ FECPE BR S 2 T I T LS DR A R AS IR 2 S8 F) bR 58 P 40 T ] (LA 1 AN RO AN AR —

BRI bR AR, 1

FLARPE L LR A0 DR IR BB 1) T TR — S AN 3 W S AT 1) 10 A4 i) K/
++ UIA TP EE R R R (K i 28 M MR MR PRI AR AR 14050, RN B E BN 174, BAAER 2
KAl 3~5 1)
b U I | T AR AR SR S DGR R SR A M 5 R B /A, 1 ARSI S5 ), B D I AT LS IR 3
PEIX A%
b+ U PR BB LT TS, IR R MR RIR A SR BE X Bl A B B, T A AR MR SR A 4

NSS4l an, /N EREE A ] g

SPEAN LR S AN SRANA

R ST WA R A R )

®3 FURBRERRSNE SR

R A # B 4 CH E 41 D 4]
HLE F (%) 15.89 17.08 18.61 17.36 19.47
LT 195 (%) 6.08 6.30 6.73 6.91 6.48
TR E HW(%) 52.46 54.14 53.88 53.11 54.32
VitA(IU) 313 270 399 399.6 866
VitB,(mg) 1.34 1.38 1.39 1.39 1.40
TR B (%) 13.1 14.6 16.7 14.8 16.7
R4 FHREBSHEERRHRIE
IR ALK FrUE A4l B4l c4l E 41 D4
S w R 4.0 4.7 3.3 3.6 3.4 3.7
BNz 7.0 7.8 6.0 6.5 6.2 7.1
PR RNz 5.5 5.6 4.0 4.4 4.0 4.2
FEIR 3.5 1.7 1.2 1.5 1.3 1.4
RNAR 6.0 6.9 5.4 6.4 55 6.0
IR 45 3.1 2.3 2.6 23 2.5
[Nz 5.0 3.9 2.7 3.0 3.0 3.0
4% R 1.0 1.0 1.0 1.0 1.0 1.0
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BRI K 1SR IR R AR 5T

(2) HEER L. TTS51-F # TT51-R
RRYEAE 1 5 R DRURE R 1) e R R4 N3 91 e vk
()1 AR SES . W 1 TR, K 15 KRRk
DNA 39 Fl W (1 494 bp 45 J 47, 5 &
crylAb/crylAc WIBHTEFRL pFHBT1 ¥ 1445 21 ) 4% ¥
K/NHHTE], i RS JE DRD6) BEAR fR MH63 H R4 3 A
N&ar. KBTI 1 5 % crylAb/erylAc Y
BEIL IR B R

2.2 mEhR— BRI
I, ShBO. Rk 70, Rk

RIS T, e 2 R 5 771 4R 0 ¢ 81 5 x T

5000 bp —
3000 bp —
2000 bp —|

1000 bp —
750 bp —

500 bp —|

B1 %4k 159 crylAb/erylAc ) PCR Kyl 45 R
M: 4304 2K Plus DNA 4> T ithsifl; MH63: =4 56 R B 1 ot e 1]
P 63; pFHBT1: & crylAb/crylAc [FFEYE TR, 4K 15 K4k

AAF MR R, RGHAR, L4500 70 213
T, Hob 12 JFRAET: 11 2, ERE KA SR
Pl it Bl LA U A, B R E5.9%; 12 &
106 JANIET: 59 K, (G R4 33.1%, FEILT R
DRI 4 i e g 56 48, KR IR 3 i (3Lrb 2 0K R TS
BRI R, R B, 1 9 A AT IR R e, R
FLSIZ A, KA. R AN, &A3hY)
A RIYAE S0% UL I, S5 5.

2.3 XHREE e WA R R

IS REA SR RN KR A ER NS
THRE A R R 2 &5 S LG I W 22 R (P>0.05). BB
HEHNBE & EA W aWR L5, 5%
T AF AR 0 HRAH LU IR TG 0 3 22 = (P>0.05, & 6 FiIE]
2,3).

2.4 WF I H RS A 45 SR S

T £ A DRURS A5 45 0 4 53 RS 25 o6 R 4 R
fili il kb B S 5 821 Hby RBC 4. WBC
TR 3 2R PLT V1S4 A8 AR S8 =5 110 7 s 1 % (.
YNGR 7 F8).

2.5 IR A4k 2= 48 b i R

WA RERNTEAS LA EA . SRR ST R
At DR LS B2 SEEG S IR Il ALT, AST, BUN, CHO,
TRI, CRE, GLU, ALB 1 TP ¥ 75 A< S5 25 [ 51 1F {8
Ju T AN (3R 9 AT 10).

x5 KREEFERETIWFETIERIIE
3 DA% __ Y. | — __ 210608
BET- AL VERTAe N5 (%) BETHL VERTLR 05 (%)

A Q17 0 17 100.0 6 11 64.7
320 1 19 95.0 8 11 57.9

B Q17 0 17 100.0 6 11 64.7
320 0 20 100.0 8 12 60.0

C Q17 0 17 100.0 5 12 70.6
320 3 17 85.0 4 13 76.5

D Q17 0 17 100.0 7 10 58.8
320 3 17 85.0 5 12 70.6

E Q17 1 16 94.1 5 11 68.8
320 1 19 95.0 7 12 63.2

vl 185 11 174 94.1 59 115 66.1
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F6 iK1 SBHEFERE KR 12 BEWH HERZN (X £SD)

5l 20 51 LR BT (g) REE ) SEEEYIR (%)
A 17 149.2421.5 1329.8+23.6 10.9+1.9
B 17 158.717.4 1442.2432.9 102417
C 17 153.9425.1 1402.4219.2 10.41.9
D 17 154.8+28.9 1361.1222.7 10.0£2.7
E 16 163.6+21.3 1358.6+33.1 11.22.0
A 17 250.2441.5 1918.7+44.6 13.0+2.8
B 20 274.6+30.9 1948.2+51.3 14.1+1.6
C 17 278.2+33.6 1916.2+33.3 143+1.9
D 17 255.8+36.9 1859.8+20.9 13.242.1
E 17 269.6+36.1 1892.4+24.7 14.842.1

450.00
400.00 = A2l —— B#H —— C4i —— D2 —— EZf
350.00
300.00
= 250.00
# 200.00
150.00 1
100.00 1
50.00
0.00 : : ‘
o 1 2 3 4 5 6 7 8 9 10 11 12 106
Nig (&)
2 k1 SEEEERRIEE KRAERE
700.0
o AY] —— B4 — C4 —— D# —— E8
600.0
500.0
4000
C)
B 300.0
200.0
100.0
0.0

fia (&)
B3 k1 SEtE R RN R E R

11 12 106
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BERIARAE: K 1 SRR

EIPNTR L B ot

R7T BRI SEEEERRX KR 12 B AR E SRR (X £SD)
PERA SOy o i o e ____WICHR®
(/L) (x10"1L) (x10°/L) (x10°/L) TR ry—
A 17 129.6+7.90 6.64+0.39 942.7+74.39 12.7+0.92 65.7+3.10 34.3+3.10
B 17 127.6+8.77 6.67+0.40 911.7+£59.45 12.6x1.24 62.5+3.25 37.5+£3.25
Q C 17 133.9+14.76 7.10+0.35 979.1£23.97 14.1+0.65 66.4+2.88 33.6+2.88
D 17 134.6+6.75 6.85+0.16 886.6+£35.23 14.3+0.33 62.8+1.39 37.2+1.39
E 16 134.8+6.44 6.84+0.16 884.9+34.34 14.2+0.32 63.0+1.65 37.1+1.65
A 17 142.7+7.96 6.94+0.23 936.9+41.42 14.8+1.08 65.5+1.25 34.5+1.25
B 20 130.6+8.19 6.81+0.29 948.8+51.88 14.3+0.85 68.0+3.02 32.0£3.02
d C 17 133.4+6.87 6.75+0.36 982.2+22.03 15.0+1.43 64.2+3.20 35.8+3.20
D 17 128.3+4.95 6.77+0.28 930.3+64.29 14.4+0.77 68.1+2.68 31.9+2.68
E 19 130.5+6.13 6.82+0.41 954.0+46.95 14.5+0.95 68.0+3.25 32.0£3.25
£8 K1 SBHEHEEIRIXT KR 106 A3 A E 45 R EN(X £SD)
I WBC 53 K(%
B AeEO) c10°1 10 Ty T T T
A 10 134.0+4.57 6.62+0.28 934.6+29.71 12.9+0.66 67.3+1.33 32.7+1.33
B 10 134.1+3.25 6.98+0.15 952.3£27.33 12.8+0.84 66.8+1.02 33.2+1.02
Q C 10 135.1+4.36 6.80+0.20 924.1+45.90 12.5+0.42 66.3+1.42 33.7x1.42
D 10 134.3+4.22 6.89+0.10 938.1+£24.03 12.5+0.42 67.1+0.74 32.9+0.74
E 10 135.4+2.59 6.55+0.18 943.9+38.46 14.5+0.74 65.6+1.23 34.4+1.23
A 10 139.8+2.62 6.90+0.14 973.2+32.58 14.0+0.62 65.5+1.22 34.5+1.22
B 10 140.1+£2.28 6.69+0.19 940.5+£50.94 14.4+0.58 65.3+1.09 34.7+1.09
3 C 10 139.6+2.55 6.97+0.08 960.4+30.51 14.6+0.73 65.7+0.95 34.4+0.95
D 10 139.5+3.41 6.86+0.20 960.7+32.17 14.2+0.56 65.0+1.50 35.0£1.50
E 10 140.5+2.68 6.92+0.14 961.5+£29.60 13.9+0.39 65.2+0.93 34.8+0.93
&9 K1 SEAEEREN KR 12 ALY EIRREIR M (X £SD)
i PN G O ey o) oy ol oty (4 @hyALBIOLO
A 17 46.4+2.74 228.3+8.62 60.9+1.73 1.82+0.12 6.47+0.51 2.09+0.09 6.20+0.42 32.0+1.58 62.3£3.16 1.08+0.21
B 17 46.6x1.63 238.1+10.85 55.9+2.07 1.81+0.19 6.41+x0.51 2.13+0.05 6.20+0.42 33.3x0.97 61.4+2.58 1.19+0.05
Q C 17 52.8+3.32 232.4+15.07 58.7£0.59 1.71+£0.15 6.20+0.21 2.23+0.10 6.20+0.42 33.1+1.44 65.6£1.98 1.04+0.15
D 17 54.0+3.79 220.9+10.79 63.5+£3.71 1.76+£0.07 6.43+0.06 2.18+0.06 6.20+0.42 32.9+0.46 62.3x1.16 1.12+0.05
E 16 53.9+£2.56 222.2+13.21 63.6+3.17 1.74+0.05 6.44+0.05 21.6+0.08 6.20+0.42 33.2+0.99 61.9+1.62 1.16+0.09
A 17 59.7+8.37 185.1+15.63 56.9+3.15 0.89+0.08 5.67+0.34 1.88+0.10 5.90+0.32 29.1+1.10 58.3+1.54 1.00+0.08
B 20 58.0+3.21 202.8+16.01 57.3+4.91 1.05+0.09 5.50+0.31 2.03+0.08 6.20+0.42 28.5+1.18 59.6+4.19 0.94+0.20
3 C 17 55.6+3.34 191.5+23.14 55.8+2.03 1.03+x0.06 6.18+0.41 1.98+0.12 6.30+0.48 29.0+0.94 56.1+3.91 1.10+0.22
D 17 54.9+2.35 202.5+£11.09 56.3+1.56 1.46+£0.23 6.07+£0.15 2.08+0.14 6.30+0.48 28.4+0.79 54.4+1.65 1.10+0.12
E 19 55.3+£3.57 197.3+11.61 54.7+2.06 1.47+0.20 6.03+0.17 2.07+0.20 6.20+0.42 28.3+0.80 53.5+1.26 1.13+0.09

2.6 XSS EE KRB

2.7 RYRERH LA

I B L AR A R B 2 L A A0 IR R
GRS DA BN DM e/ VN O N = OGP0 Ik
ANUE 2% 28 B AEA SR & J LR WA N GR 1),
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2014 Fa44 G HoW

F10 K1 SEBEZSERKN KR 106 F M EYALZETET KT X £SD)

) S ALT AST CRE TRI BUN CHO GLU ALB TP
T AL () (U/L) (U/L) (umol/L)  (mmol/L) (mmol/L) (mmol/L) (mmol/L) (g/L) (g/L) ALB/GLO
A 10 45.1+5.92 187.6+17.17 54.8+4.38 1.46:+0.09 5.99+0.28 1.99+0.11 5.90+0.14 31.5+1.06 63.7+1.95 0.98+0.02
B 10 41.0+2.17 186.5£13.83 52.9+1.85 1.35+0.11 6.05+0.17 1.9720.10 6.03+0.37 31.9+1.10 64.3+2.07 0.98+0.02
Q C 10 52.3+3.80 190.4x12.33 53.5£3.43 1.46%0.10 5.69+0.31 1.99+0.13 5.53+0.28 32.5%1.34 65.5+1.70 0.98+0.04
D 10 44.8+2.84 194.2+18.13 53.8£1.67 1.45+0.08 5.64+0.32 2.0120.10 5.63+0.24 33.0+1.07 66.2+1.72 0.99+0.02
E 10 483535 189.1x16.74 58.8+4.13 1.45+0.10 5.66+0.20 1.79+0.18 5.67+0.19 33.8+1.54 67.2+2.38 1.03+0.03
A 10 47.2+7.17 1952+16.15 59.4+3.63 1.04+0.13 5.40+0.24 1.90£0.08 5.76+0.26 33.4%2.22 66.7+3.73 1.000.02
B 10  482+5.83 187.2+13.83 56.2+2.36 1.00£0.14 5.72+0.17 1.9320.07 5.62+0.21 32.8+0.80 65.8+1.51 1.00+0.01
3 cC 10 48.1+5.44 188.9+12.64 54.9+1.76 1.00£0.09 5.58+0.25 1.95+0.10 5.59+0.25 32.5+0.54 65.4+1.37 0.99+0.02
D 10 51.2+4.72 196.3x10.99 53.5+428 1.36+0.07 5.48+0.25 2.04+0.14 5.48+0.13 33.1x1.13 65.9+1.70 1.01£0.03
E 10 50.7+#5.53 197.8+10.76 51.3+6.24 1.21x0.15 5.56+0.20 1.92+0.10 5.44+0.07 33.1+0.83 66.0+1.59 1.00+0.01
K11 HiK 1 SEAESEHARENKRESEENRRRBME (X +SD)
PR 41 LYk i JHAE Yl 5 i
639) () FH(%) i (g) FE(%) () FH(%) () ZH(%)
A 10 1.2320.21  0.3320.05  11.77+137  3.16+0.28 1.15+0.13 0.31+0.04 2.57+0.51 0.69+0.12
B 10 1.2420.07  0.3420.03  11.92+1.14  3.29+0.08 1.11£0.05 0.31+0.04 2.72+0.45 0.74+0.07
Q C 10 1.32+0.26  0.3320.07  12.28+226  3.04x0.66 1.04+0.11 0.26+0.04 2.81+0.71 0.70+0.20
D 10 1.2320.07  0.3620.03  10.90+0.97  3.23x0.57 1.10+0.07 0.33+0.06 2.53+0.18 0.75+0.10
E 10 1.19+0.17  0.33+£0.04  11.50+1.59  3.23+0.52 1.12+0.11 0.32+0.03 2.61+0.14 0.73+0.06
A 10 1.60£0.12  0.28+0.04  14.85x1.86  2.58+0.47 1.010.06 0.18+0.03 3.63+0.62 0.64+0.16
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Chronic Toxicity of Huahui No. 1 Rice Toward Rats

FAN BoLin, TANG XiaoQiao, TIAN Hui, SUN FanZhong, YANG WenXiang, XIE YongJun,
LI XinLan, SONG Yi, XU SiYuan & LIU JiaFa

Hubei Provincial Key Laboratory for Applied Toxicology, Hubei Provincial Center for Disease Control and Prevention, Hubei Provincial Academy
for Preventive Medicine, Wuhan 430079, China

This paper aims to understand the chronic toxicity and carcinogencity of Huahui No. 1 rice, especially the
progressive or unreversal toxicity and carcinogencity. Sprague-Dawley (SD) rats were selected in the 106-week
chronic toxicity test. Compared with rats of non-gene modified rice group and basic feed group, no statistical
difference and toxicological changes in clinical symptoms, body weight, food utilization efficiency, hematological
and biochemical index, organ weight and index, gross anatomy and histopathological observation were found in rats
fed low, medium and high dosages of Huahui No. 1 rice. Tumor incidences of old rats in different groups were
between 8.3% and 10% and mostly observed in subcutaneous site, and no dose-response relationship was observed.
The results were in accordance with the spontaneous tumor incidence by NIH Rodent 1980 catalogur SD rats. In
conclusion, no chronic toxicity and carcinogencity were found in SD rats after they were fed with Huahui No. 1 rice
for 106 weeks in the experiment.

rice, Bt gene, rat, chronic toxicity
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