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Study on the neurobehavior and cognitive ability of rat offspring exposed to yttrium nitrate
LI Chen-xi, GENG Xue, MA Chuan, FANG Hai-qin, ZHI Yuan, YU Zhou, JIA Xu-dong, XU Hai-bin
(National Institute for Nutrition and Health, Chinese Center for Disease Control and Prevention,

Beijing 100050, China)

Abstract; Objective To assess the neurobehavior and cognitive ability of rat offspring exposed to yttrium nitrate.
Methods Pregnant rats were orally exposed to yttrium nitrate by garage at 0, 5, 15 or 45 mg/kg BW dose from gestation
day (GD) 6 to postnatal day (PND) 21, then offspring were given the same dose until PND 63. The indexes of body
weights, food consumption, organ weights and neurobehavior test results such as hot plate, motor activity and Morris water
maze test were recorded. Results All yttrium-exposed male offspring showed a significantly increased body weight on PND
21. However, male offspring body weight of 45 mg/kg BW dose decreased significantly from PND 42 to the end of the
experiment ( P <0.05), which caused a lower weight change and overall food consumption ( P <0.05), but all groups
showed similar feed conversion ratios. The differences on other body weight and relative brain weight between treated and
control groups were not considered treatment-related. The only significant difference in Morris water maze test was the high
dose female offspring which showed a higher latency on the fifth day (P <0.05), and similar results were observed among
other neurobehavior tests. Conclusion Continual exposure of yttrium nitrate could cause a decline in the body weight of

high dose male offspring, but would not affect the brain weight. Moreover, no differences were found in tests of hot plate,
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motor activity and Morris water maze test.

Key words: Yttrium nitrate; neurodevelopment; neurobehavior; rare earth; toxicology experiments
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Table 1  Body weight of male and female pups

Vil AT R

PND 21 PND 28 PND 35 PND 42 PND 49 PND 56 PND 63
o B 21 48.0+2.8 89.6 6.0 156.3 +8.3 231.7 9.8 303.2+14.0  365.5+17.8 407.4 £21.6
MEFIHE 4 ( 5 mg/kg BW)  56.7 +6.6° 99.2+10.5  168.5+16.1  242.3+22.3  313.6+27.3  375.127.6 418.9+30.8
PRI (15 mg/kg BW)  54.8 £5.8* 96.1+9.2 157.0 £12.8  231.4 +14.1 300.0+15.4  360.8 +18.5  398.6 +22.0
BRI (45 mg/kg BW)  54.8 +4.4° 91.2+10.8  143.5+17.7  203.0+21.7* 264.4+29.3* 327.4+34.7° 373.5+36.6°
ol TR

PND 21 PND 28 PND 35 PND 42 PND 49 PND 56 PND 63
Xt i 4 50.1£7.1 85.7 +8.9 135.5 +8.5 175.6 £12.1  209.7 8.2 238.9+10.9 266.4 +15.6
KK R4 ( 5 mg/kg BW) 52.9+4.5 90.9 7.2 143.6 +10.7  189.4 +16.5* 221.6+17.2  251.4 £18.8  279.2 +23.0
) EE2 (15 mg/kg BW)  52.7 3.3 91.2 5.6 140.5 +7.9 183.011.4  211.7+15.3  235.7+16.2 263.8 +22.4
WAL (45 mg/kg BW) 52,3 +4.4 84.1£5.9 127.7 7.6 170.5 +7.3 200.1+10.9  226.6+12.2 258.0%12.5

W HEXT B4 HE P <0.05
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Table 2 Feed conversion ratio of both genders

il HEF B M5 B

WEE T/ g M/ g SRR % RE T/ g BiltEE/g BEVRHR %
Xt i 2 359.5 £20. 8 1061.9 +41.5 33.9+2.3 216.3 £16.7 781.0 +50.2 27.7+1.2
KR4 ( 5 mg/kg BW) 362.3 £30.0 1091.9 £22.7 33.2£3.0 226.3 +22.1 840.4 +62.0 26.9+1.9
440 (15 mg/kg BW) 343.7 £17.6 1046.0 £28. 8 32.9+1.2 211.1+24.8 794.0 +28.5 26.6+2.6
B4 (45 mg/kg BW) 318.8 £33.9 " 964.9 £17.0 " 33.0+3.4 205.8 £10.8 741.2 £20. 4 27.8+1.2

e HEXT B4 HE P <0.05
F3 M MRS E R AR (2 £5,0 =10)

Table 3 Absolute and relative organ weights of male and female pups

¥ R
bl - — - —
/g M8/ /g B/ g /g VREE/ g HIRIL/ % WKL/ % BIRE/% BAUKIL/ % TR/ %
YRR 2H 12259 +1.18 0.72+0.08 3.14+0.24 3.70£0.82 2.11£0.09 423.10+33.52 2.98 +0.19 0.17£0.02 0.74+0.04 0.88 +0.21 0.50 0. 04
A 12242 £1.47 0.79+0.20 3.28£0.34 3.65+0.49 2.17+0.08 417.70 £37.11 2.98 +0.31 0.19£0.06 0.79£0.05 0.88+0.12 0.52+0.04
(5 mg/kg BW)
R 4 1L.79+1.78 0.69+0.15 3.08+0.36 3.32+0.25 2.06+0.13 398.85+38.80 2.94+0.22 0.17+0.04 0.78£0.06 0.84+0.11 0.52+0.04
(15 mg/kg BW)
B 1.07£1.05 0.68%0.14 2.96£0.27 3.39£0.38 2.10+0.08 385.93 +31.97 2.870.22 0.18£0.04 0.77£0.05 0.88+0.10 0,550, 05"
(45 mg/kg BW)
il e+ B
: /g J/g ¥/g i/ g FRMEE/ g JFE AL/ % M1k % Bk L/ % fili 14 L./ %
Xt R 41 8.27 £0. 67 0.56 £0. 15 2.09 £0.20 1.98 £0.13  275.59 £18.09 3.00+0.20 0.20 £0.05 0.76 £0.05 0.72 +£0.04
50 41 8.83 £1.07 0.64 £0.11 2.25+0.25 2.02+0.10 285.79 £31.61 3.09 £0.21 0.23 +£0.04 0.79+£0.07 0.72+0.08
(5 mg/kg BW)
A 7.88 +0. 60 0.62 +£0.10 2.15+0.15 1.94£0.09 265.63 £22.05 2.97 £0.19 0.23 £0.04 0.81£0.05 0.73£0.05
(15 mg/kg BW)
o A0 4 4 7.75 +0.72 0.51+£0.07 1.99 £0.13 1.96 +0.12  257.97 £15.73  3.01 £0.23 0.20 +£0.02 0.77£0.06  0.76 +0.09
(45 mg/kg BW)
T+ g 5% AL I P <0.05
-+
2.3 %ﬁﬁ(“*}izn 30 000, sl og:ipic B 5mg/kg BW
N N 815 mg/kg BW 845 mg/kg BW
Hi 2% 4 W] UL i RS R B 2 BB 45 R 5 k) 25000 gre e
AR E S TSI FE L (P>0.05), £ 20000 .
- ‘ B 1< 000
24 M T BB LR (3 25,0 =10,5) _%15000
1
Table 4 Hot plate results of both genders 1K) 10 0001
G| ¥ R I BR 50001
Xt AR 2 9.46 =1.10 11.58 £4.20 0
MK 2H (5 mg/kg BW) 12.60 £3. 35 11.20 £2. 36 HER P 5]
&4 (15 mg/kg BW) 8.96 £2.27 9.89 £3.81 - . .
. K 1 PND 67 Kifi MiT B H FEshizs X+
5721 (45 mg/kg BW) 11.34 £3.85 11.12 £2.43 4 KM M BUR R s BB (£ 5)

Figure 1  Total distance for males and females on PND 67
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Figure 2 Escape latency time in Morris water maze test of both females and males
F5 M METRIERREE R (2 25,0 =10)
Table 5 Results of the space probe trial of male offspring
5 Bl T B
Zil H AR Ui VK I [ 5 AR Ui VK B 5 %M RIR U VK I T8 % AR U7 UK P B
E VK I 18] /s i /% 7 VK BE B3/ em i /% VK I [ /s it/ % BEKEE R /em (/%
X IR 2 16.42 £3.22 27.40 £5.37 326.29 £62.26 27.39 +£5.37 14.85 £2.95 24.78 +4.92 316.27 +73.67 24.78 +4.92
MK ( 5 mg/kg BW) 16.50 £4.05 27.52 +6.75 320.89 +£85.27 27.52 +6.75 16.43 +4.63 27.41 +7.73 327.73 +£90.69 27.41 £7.73
HFHE 4] (15 mg/kg BW) 18.62 £3.06 31.05 +5.11 349.46 +79.97 31.05 +5.12 16.90 £5.13 28.20 +8.55 321.45 +89.96 28.21 £8.55

X
X

A (45 mg/kg BW) 18.52 +£6.09 30.89 £10. 15 344.05 £112.94 30.89 +10. 15

15.02 £2.96 25.06 £4.93 285.60 +78.60 25.06 +4.94

o3 {4 e 5mgkg BW
ol5 mg/kg BW @45 mg/kg BW
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Figure 3 Swimming speed in visible platform test for both

females and males
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i ZE:BH THLAREABRBRT KMAFBG>F L, T B 70 ABE KW E S B koot 25 A&
ST RATAEFAFAE , A Z AW 2T R E R FAERBIRE, ik ®IL A MK 2000—2012 5 738 K 78 3%
DB A2 KA AR S, A 13 A 8 2 4 AT S AR R I, 2 B 3 8 ik ik (PEGE) A% 45 &
F ) A (MLST) # A+ 58 o7 sk st Bk AT 547, S5R PFGE 5T H A 34 A% A, Ak Mt & KA
60% ~100% , 3 7 vkt 4, & K I 30k 4 69 3 A, MLST 7 133 18 A5 A (ST) , MM TAFRAR YA
ARABECNER AR ERE R, RATHNH S ETFE, FRFBHR(AM) L F#H R (SXT) ARY 2
(NOR) #g it 25 2453 , 5 #1 A 97.62% 92.86% #2 90.48% , Z5if LA A > RXABRAG P XHAFH
RS HBENLE T E ARAB L AN BRSO LA — E AN A A K,
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Molecular classification and drug resistance analysis of Escherichia coli in Shandong Province
GAI Wen-yan, WANG Juan, QU Zhi-na, WANG Jun-wei, HUANG Xiu-mei, WANG Yu-dong,
ZHAO Si-jun, HONG Jun
(China Animal Health and Epidemiology Center, Laboratory of Quality and Safety Risk Assessment for
Livestock and Poultry Products (Qingdao), Ministry of Agriculture, Shandong Qingdao 266032, China)

Abstract; Objective To understand the distribution of Escherichia coli in poultry and to reveal the drug resistance and
molecular epidemic and characteristics of isolates from Shandong Province, and to provide science basis for the risk
assessment. Methods A total of 42 E. coli isolates were analyzed with drug sensitivity test for 13 antimicrobial agents,
and analyzed with PFGE and MLST genotyping. Results The PFGE genotyping of 42 isolates yielded 34 PFGE types.
MLST analysis of isolates identified 18 STs, and the 7 housekeeping genes had different variation. All isolates were

resistant to two or three antimicrobial agents, and the highest resistance was to AM, SXT and NOR, which was 97.62% |
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