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Study on one-generation reproductive development toxicity of
GmDREB3 gene modified wheat in Wistar rats
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(1. Hubei Provincial Key Laboratory for Applied Toxicology, Hubei Center for Disease Control
and Prevention, Hubei Wuhan 430079, China; 2. National Institute for Nutrition and
Health, Chinese Center for Disease Control and Prevention, Beijing 100050, China)

Abstract; Objective To evaluate reproduction toxicity of GmDREB3 gene modified wheat in Wistar rats. Methods
One hundred and eighty specific pathogen free healthy Wistar rats were randomly divided into basic food control group,
non-Gm wheat group and Gm wheat group, with 30 male and 30 female in each group, fed with AIN 93 diet, non-Gm
wheat and Gm wheat, respectively. After 13 weeks, the rats mated with the same group and produced F1 baby rats. The
following indexes were analyzed: the toxic manifestations of the FO and F1, body weight, food utilization ratio, female
hormone level, pathological changes of reproductive organ, viscera coefficient, the ratio of liver and brain, the ratio of
spleen and brain, the reproduction indexes of FO. Body weight, body length, tail length, pathological changes of nerve on
post natal day 21 (PND21) and immunological index on post natal day 56 (PND56) , including lysozyme (LYS) , diamine
oxidase (DAO), secretory immunoglobulin A (sIgA) and immunoglobulin E (IgE), were examined in F1 female rats.
Results Compared with non-Gm groups, the liver coefficient decreased (P<0.01), spleen coefficient increased (P<
0.05) and the ratio of spleen and brain increased (P<0.01) in FO male rats, tail length of FI rats in Gm wheat group
were decreased (P<0.05) on PNDO, PND4, PND7 and PND21. The other indexes in Gm wheat group rats had no
obviously difference. Conclusion GmDREB3 gene modified wheat has no reproductive development toxicity in rats.
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Table 1  Nutrition component of rats foods
BT FEmEX A CEAK M4 FEIERY
K5y % 8.4 6.5 6.5
K4/ (/100 g) 7.0 7.4 8.5
B8/ (/100 g) 4.29 7. 62 6. 84
KA AW/ (2/100 g) 55.98 55.45 53.82
HLLF 4/ (2/100 g) 3. 44 2.83 3.49
HHJFE/(g/100 g) 20. 89 20. 20 20. 85
£E/(g/100 g) 1.19 1.49 1.49
W/ (g/100 g) 0.78 0.98 1.01
2/ (mg/kg) 466 226 230
#1/(mg/kg) 44.9 32.2 31.2
4%/ (mg/kg) 168 127 130
#%/(mg/kg) 160 132 133
#er: % A/ (1U/kg) 1.36 1.18 1.07
4tk E B/ (mg/kg) 142. 00 84.70 114. 00
43R B,/ (mg/kg) 13. 11 12.20 13. 60
A /k] 1445.5 1 550.6 1504.9
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Figure 2 FO body weight during growth and development
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Table 2 Body weight of FO female mice during pregnancy
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Figure 3  Daily food intake of FO rats during growth

and development
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Figure 4 Daily food intake of FO female rats during

pregnancy and lactation
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Table 3  Viscera coefficient and ratio of FO rats

SRR R 2 SRR B4 L en k)
i M i3 i i3 L i3
0/ % 0.33£0.03 0.25+0.03 0.32x0. 04 0.24+0. 05 0.32+0.05 0.2420. 04
B/ % 4.0320. 50 3.05+0. 48 4.03+0.53 3.05+0. 37 3.97+0. 48 2.76+0. 43 **
8/ % 0.24+0.03 0.19+0. 05 0.23+0. 04 0.18+0.03 0.23+0. 04 0.200. 04*
WL / % 0.73£0. 11 0.63£0. 10 0. 69x0. 09 0.590. 07 0. 69+0. 08 0.58+0.07
Wi / % 0.59£0. 05 0.36+0. 05 0.5220.05" 0.34x0. 04 0.5120.04 " 0.33+0.04 "
T/ % 0.20+0. 08 — 0.18+0. 05 — 0.19=0. 08 —
1 /% 0.08+0. 03 — 0.07+0. 02 — 0.07+0. 02 —
3/ % — 0. 61+0. 09 — 0.580. 14 — 0.62=0. 11
I %2/ % — 0.240. 05 — 0.22+0.03 — 0.23+0. 03
B 5 5/ % — 0.220. 07 — 0.23+0. 06 — 0.24+0. 06
JHF i Lt 6.86x1.19 8.62x1.70 7.76+1.08*" 9.10+1. 81 7.92+1.25* 8.49+1.61
JIGE Bk Lt 0.40£0. 06 0.53+0. 16 0.44£0.09 0.53+0.04 0.46+0.07 ** 0.62+0.15**
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Figure 5 Pathological result of FO reproductive organ and F1 brain( 100x)
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Table 4 Reproduction index and female hormone level of FO rats
A5 ZHR/ % TR E/ % TR K/ d LHRH/(mIU/ml) FSH/ (ng/ml) E2/( pg/ml)
- (n=30) (n=30) (n=30) (n=15) (n=15) (n=15)
FE Al 47 4 21 93.3 89.3 22.2+0.4 105.01+8.26 35.25+8.95 1 245.24+205. 37
FEARN B4 93.3 100. 0 22.3+0.4 104. 65+12. 30 45.17+18. 32 1 079. 62+200. 83
AL 83.3 96.0 22.2+0.4 99.87+14.75 35.63+11.96 1 130.01+314. 44
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Table 5 Survival rate and gender of F1 newborn rats

AW 4 dfF MHE from BT
4154 % AR AR P He AL
/% /% /% /R
FET k4 97.34  99.39  98.50 0.96 13.0£3.3
A B 94.67  98.07  100.00 1. 00 13.8+3.9
L s 98.69  96.05  100.00 1. 04 15.2+3. 8"
T R 5 AL RE R LB P<0. 05
#6 FlRATBRMAET RGO (x£s,8)
Table 6 Body weight of F1 rats
g A e TR 14K %21 K
R H s T A o
JERR R 87.1+18.9  18.3+3.0 39.1+3.8  64.0x6. 1
EARX IR 81.1£23.8  18.423.0  40.7+4.6* 68.8+7.6"
A 91.5+23.1** 17.8+3.4*  40.8+3.4" 69.3+5.7"

W RmSEMAB ALK P<0.05;" Rm 5 F AN BAHK
% P<0. 05

2504
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%
) 1004
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Figure 6 Body length and tail length of F1 rats
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Table 7 Immunological results of F1 rats

3 sIgA LYS DAO IgE
/ (ng/ml) /(ng/L) / (ng/ml) /(ng/ml)
JERBGRDEIE 64, 14422.30  24.80+13.32  340.95+90. 57 263.82+17.49
EAKTIRZL  53.78+22.94  26.56%8.28  311.76=107. 46 174. 87+27. 00
EEELDI4] 71.48+34.98  24.80+9.04  314.91+83.64 253.50+25. 65
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25 RGT R (P>0.05) 5 5 1 [K 20 1k U e &
TOREAR , U Il bG8 A 22 S5 ML JDE 2% M0 8t A T
e (EL LR 22 80 R M A L 7E Wistar R BR 9 1 8 38 FHil
P F LA B DR 4 A7 SR R I8, L 25 S o i i
10% ;FO #1 F1 QK B P4 R BRUHA 48 br 22 5+ TC &8
AR (P>0.05) o 25 LRTid, i%%% GmDREB3 4t
RN A W R BRI AR K B R EAE T B
TABETE B IS 5 3 90 09 ity & LU 45 A A
I i) F9 BIR A, AN 1038 45 R 2 15 BE A1k B A 55 A AE N
(9 H A 3 W B AR B K T R R RN ib T AT
Z ER WA ERA BB .

5% 3Lk

[ 1] ZAMBRYSKI P, JOOS H, GENETELLO C,et al. Ti plasmid
vector for the introduction of DNA into plant cells without
alteration of their normal regeneration capacity [ J]. EMBO J,
1983,2(12) :2143-2150.

[2] Z/AWGRER, &0, AP A % 3 K 72 X DREB
BRI R [ T] . FHE Y B Fl,2017,15(7) :2612-2622.

[ 3] CHENM, XU Z S, XIA L Q, et al. Cold-induced modulation
and functional analyses of the DRE-binding transcription factor
gene, GmDREB3 ,in soybean ( Glycine max L.)[J].] Exp Bot,
2009, 60(1):121-135.

[ 4] Bess, s PR, i mi W, 55 e 56 IR 1R 9 ) I 42 42 Pk 0 A0 BT 5%
HEJLT].op [ Al B2 ,2015,48(6) :1205-1218.

[ 5] skig, wilh, &g, % 5% GmDREBI SEIHHi 2 /N2 3% K Bl
BREBEW R [J]. P E A S A RE, 2016,28(6):
695-701.

[ 6] B2y, Wi , whad £l , 55 . duh I B 25 % SD K Bl A %64
BEPEATFE (T ] R BE 2 ,2014,41(4) :389-394.

[ 7] REEVES P G, NIELSEN F H, FAHEY G C. AIN-93 purified
diets for laboratory rodents: final report of the American Institute
of Nutrition ad hoc writing committee on the reformulation of the
AIN-76A rodent diet[ J]. J Nutr, 1993, 123(11) :1939-1951.

[8] HEARMMEERPAMITRUETEN S EREZL2ER
FiHfE BB R E IS GB 15193.25—2014[ S] b5t H
B i R AL, 2014,

[ 9] OECD. OECD guideline for the testing of chemicals 416: two-
generation reproduction toxicity study[ R]. Paris; OECD, 2001
1-13.



% CmDREB3 iR B R /N2 KR — AT K & s e 0T 5 —— 13, 46 —319—

[10] #MBEERNE R 22 TEE[T] . ferp il K43 ,2014, transgenic wheat[ ] ].Transgenic Res, 2019, 28(2) :165-176.
33(6) :110-111. [12]  AEMS, 88, £, % 5 GmDREB3 LR 4T 5/ 5 34/

[11] AYALA F, FEDRIGO G V, BURACHIK M, et al FREFRR S]] EEYw S SR, 2017,23
Compositional equivalence of event IND-B#@412-7 to non- (12) . 21-24.

(45 312 50)

2.IL M, EMFE ABS LR EA TR TN —FIRIER ., HEME LB RImA AR, T2
BV R A LA AZ R SR kb 2R 6 4R R AT AR Ak 0 R

(=)1,3:2,4-R-0-[ (3,4-=FARE) 2 F R ]-D-7 # 8%

1.EE5H. ZWREETE TAEK, GB 9685—2016 ez H A A mAN M TR LH (PE) B &%
(PP)#HF ARPHEHELALEAT XKER I-TH(PB-1) BH, RBEASa s XRTHHYALFL
TRk A PB-1 B HH 2 4) %,

2ILLB, EMRAA BTN, AmTZMRE PB-l AHKZOEFE ARG TR,

(=) 3o Bk e

L5, EWRETRTAEKR, GB9685—2016 s LAE AR mA A T RO K, ARE LY
(PE) B A% (PP)F Rl —R CH (PVDC) F s ##H P, KavF¥F A AREY KER 1-T % (PB-
D#E#H, £ERRARETEAFRRALERSHAHFLA TRSREMAA PB-1 BHHHLH &,

2. E B E R — AR, T VAR S PB-1 AR 6 B A, sl i 4 iR B R AF 6wt
oMk TR FHE e LR E TR,

(v ) AP Jg BR 45

LEZTHEH., ZHRARBBR(TARBR)GEE, FETAGEH K, RET K, GB2760—2014 3t
HE AR SR MmAE R ;GB 9685—2016 3 E LA A Fm A A T HEH K, ARELH(PE) EHH
(PP) RARZH(PS) A - R LHERM(AS)F A BHF, ARPHFHAMEACET RER I-TH
(PB-1)#HM, 2RS0T RARALEN XM AFLN TRBEMA PB-1 BAMHZH &,

Q.IE LT, EHFEAEARAELEF AT PB-1, 5k PB-1 M Ak G R P RE SRS DHHH,

( &) AR P§ B4 4%

LEFHAH., ZHREFTBRTHEGESH K, GB 9685—2016 pt kL A4EH RmA A FRH (PE) B &AKH
(PP) RARTH(PS) AR IH- R ERD(AS)F S A BT, RAPFHFHRAEACEAT KRER 4-FK-1-
RH(PMP) B4, 2B RS2 ETRARKRAETSCHAFLA TLSBEMA PMP B & H &,

2T AT, AR B, T X 3% PMP A g o T 2P 09 AL T

(~)m[3-(3,5-= 8, T A-4-FAFK) "ok | F % w9 BB

LEZHH, ZHREFTBRTETAG EEKH KR, GB 9685—2016 st EAF A K m Al A T4 A
AR E AEF AR R TH (PE) RAM (PP) RRTH (PS) e MM - 2K L £ R4 (AS) % % AP A4+
Yo ARFIRFAMEATCEAT RER4-FE-1-X%(PMP) 24, £EARRGRTEAFKALERA YA
HERTRERAEMA PMP BHMH A &,

2T LT, AR B, TR iR PMP A g Ao T B2 P 0L T

() =Z(2,4-—RTEFL) T oA

IL.EFXH., ZHRFERTHEGELELH KR, GB 9685—2016 st f H 45 h A An 7 A F A A A Ak
B REA T AU, AR R TH (PE) (R A (PP) (RR K (PS) Fe THi-T R TH B £ - 40 (EVA)
SABAT, KRAVPHRFALACAT RER4-FRA-1-X% (PMP) B4, 2R RARETREAMKAE
REHALHFLRTESDAEMR PMP #H A4 ZH &,

2.IE T, EHREARREAAN, 5 T RAN LB R AR, K E PMP 08 /2 # An ik £2 P 84
B,

(N)2-AMHIRTEL 2-AHR-2-CATABOIRED

LLEZFH, ZORA—FREREBHAERANERFIRA, FRTAFRINEZZTERK, RETK,H
ETAMEA, GBI685—2016 s EXL AR A A THE, AAWHFRALEALEHY KR EZAMRZLRE.
(R RAREEARRNERANAFLATRESERARSARE,

2T, AW RELAAPAERTN A THRLE T &G R E,

()N,N -=—(F+N\BE)- T 25 QL HF T2 R-2-A Y B 1-F ABRARES T ABIRGR B ZH

(F #4344 50)



R AR AR

—344— CHINESE JOURNAL OF FOOD HYGIENE 2019 4E55 31 245 4 1
isolated from food sources: a particular cluster of ST188 strain 277-286.
was identified [ J]. J Food Sci, 2016, 81(3) :715-718. [16] VEKR,ZERUE, E24&, % il X P A4 3 6
[15] SHIN E, HONG H, PARK J, et al. Characterization of BRI IRE R TR )], el frm 4, 2015, 36
Staphylococcus aureus faecal isolates associated with food-borne (3):285-289.

disease in Korea [ J]. J Appl Microbiol, 2016, 121 (1)

(455 319 10)

LB ZFTH., ZBHORAA—FERERMHAARN S AEBME, TETK, 2B S ST B VARF
2T A A FRFTRYALFLD T LESREBA LSRR E,

I EN, BMRRGIERE LA BIFAREER R F R,

(T TR CERF S PG E KT B A/ FRAEARAEERBY S X TH TARER T,
R BR 2- TR TES R B A AR R BR A LR E

ILEZFH, ZHORA—FERBEMAA AR SR EMKE, RETK, £B 2RSS EH RN
REREHAFLA T RSN R AR,

2T LT YRR AR R R A AT ) 3 A AL

(FE2)1,3-K=_F8 5 1 4-FE_FB 1,4-T_8B 12-C_BRL_BHELY

LERTH, ZORAA—FFRERERAAAANRALEBRE, RETR, 2ERRGSETEH o BN
ERAALFER TRSEMA LA RE,

QAL B, EWMBREARTFAR T RSEY, W BALER,

(+w)5-F 5 mARS-1-(FRBRSTFTE)-1,33-ZF ARG BENE 2,2-2F A-1,3-/ =5,
ZHEB 1,4 (BT EA)RTK N,3- KT AWK CI8 Riafe gy B Ao e-T N BLIE 8 R B = 9

1.EZFH., ZHRAA—FEZERMHERARN S RAEABME, RAETK, 2B RH ST EEH BN
EREHAFERATERERA R ZLRE,

IV TE, MRS TR & E A IR & BT A AT S A

(TA2)1,3-R=_F8]E5 1,4 RV . 1,3-=8-1,3-Z8K-5-FRKHFRHARRKR. T =K .2-F&-1,3-8
ZEAe 2,2 [ LB REY

LEZHH, ZHRA—FRRERMAA AN G R LB, ALER X FERK, RETK, £84
B HRERARRNERSHNAFLER TRSEMA R AR E,

QAL T, I RABRIFN ARG AR WE T,

R A Rk

(—) L-y-% R Bh-L-41 & Bt - H 2 8%

LH X FA, Ly-5 A B-L-8 & BE-H A2 0 40 F X2 C,H, N,O,, REBRRAL/#RITELLEL
B AMAKRSGERERA LN AHRBRYHNEEZ NS BERER ARSI LA RFALHF LA
AR EHEE LR PRATEZETHER,

2L LB, EHRERNARRANEHER TEERER((RRZAR R AE £ &BF AL IFE)
<GB 2760>4% B.1 & & £ A hsh) , &R S bgokil . L4 M 69 R A Ji AN 45 69 48 X A B AT .

(=) =Rt

LATHH, —RBREARSRRIMATIA(RE R L ALAB Z47E R hmA A ixE)(GB 2760),
RFR T (QIERELD) o aHh A LA 2% BAKHFRLREN, KARFEALAY X3 1
M ER AR R (R I~10 ¥ HAEFALRFIRR)(RBES 13.05), BFRASRE0ER S KE
AN A 2RSSR EEA AKX IR B LIRERRELAFAFEIGEARENA THAREFT AR S
Bd, RBEFASERRAL/ R IAAZRERRIOABRS T RER A FFELER, ZH AN E B LFHEAN
BTARERRZ”,

2ILLBM, MR AREA RN TERFRBELERAAEL (R 1~10 P HAEFALRF R &
(B EA 13.05), Bk Bk, LRFASBPAT(R I WA = AM#) (GB 25576—2010) ,

(=) B-TR kAR

ILEFHAH, B-ARRMMBEALRANANCIHA(R R EAB R4 E R %R mA4E AT 4£) (GB
2760) , ¥ T AR K@ ] S TR S R R A, AR P KR TS B B M 4 3R K
(R &£ 04.02.02.03), BEFRRRFRERN S KBER S BARAZ D EFAFLE AR R MAR
T, RBEFEASERRAS/ R IANBRELARABRLSERARLAFELER, ZHRVWA D LEIE
AEH 5 mg/kg BW,

DIV EN, EHERA TR EOEE(RSES 04.02.02.03) ik Tid 2 Rek b @AHE, &L
Jo A B % HAT (R S A A B-FR Ak 145 ) (GB 1886.180—2016) ,

(v ) BAk

(F %5 384 51)



