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Effects of lanthanum nitrate on immunization in rats
JIAO Bingging'®, LIANG Chunlai’, YANG Hui’, MAO Weifeng’, YONG Ling’,
XTAO Xiao®, JIA Xudong®, LIU Zhaoping®, SANG Yaxin', SONG Yan®
(1. Hebei Agricultural University, Hebei Baoding 071001, China; 2. NHC Key Laboratory of Food Safety
Risk Assessment, China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract: Objective To explore the effect of lanthanum nitrate on immunity in rats. Methods One hundred and sixty
SPF weaned rats were randomly divided into two batches, 80 rats in each group and randomly divided into control, low,
medium and high dose group, with 20 rats (male and female) in each group. On the 24th day after birth, lanthanum nitrate
solution was administered at doses of 0, 2, 20 and 60 mg/kg BW respectively. On the 51st day after birth, the first batch of
rats were tested for main organs, organ-body ratio, peripheral blood lymphocyte type and serum cytokines; splenic T and B
lymphocyte proliferation and splenic antibody-producing cells were measured on the 54th day after birth to the second batch of
rats. Results There was no significant difference of body weight among the three dose groups and the control group to the two
batch of rats (P>0.05). The absolute and relative weight of kidney and viscera of male rats in middle and high dose groups
were significantly higher than those in control group (P<0.05). The brain weight and viscera ratio of female rats in low dose
group were higher than those in control group (P<0.05). The number of natural killer cells in the high dose group was
significantly lower than that in the control group, with dose-response relationship (P<0.05). The ratio of CD4/CD8 in the
low dose group was significantly higher (P<0.05). The number of T cells in the low dose group was significantly higher (P<
0.05) , however the number of B cells in the low dose group was significantly lower (P<0.05). Based on the immunotoxicity
test parameter. Conclusion In this experiment, lanthanum nitrate had immunotoxic effects on rats, based on the
immunotoxicity test parameter, the baseline lower limit value of immunotoxicity was 8. 10 mg/kg BW.
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F 1 KRR EZENEARER (225,n=10)

Table 1 Relative organ weight of rats

51 o ¥ i W
Y 4 T/ g AT 5/ % HPOE e AT &/ % Y5 R/ g AR XS 5/ %
X AR 21 6.76+0.37 2.79+0. 03 2.1520. 10 0. 90+0. 02 0.62+0. 10 0.26+0. 05
et I Al 6.83+0. 46 2.72+0.05 2.16=0.20 0. 92+0. 01 0. 69+0. 05 0.49+0. 06
2 7.0820. 42 2.7620. 02 2.30=0. 08 0. 9320. 02 0.56+0. 09 0.2120.06
[k g 7.15£0. 49 2.79+0. 02 2.36+0. 10° 0.95+0.01° 0.68+0. 09 0.28+0.03
X iR 2 5.68=0. 38 3.20+0.28 1.48%0. 15 0.84+0. 11 0.50+0. 05 0.28+0. 04
e L1 B 5.820. 67 3.36+0. 48 1.54+0. 16 0.89+0. 11 0.53+0. 10 0.30x0. 07
rh 7 2 5.70+0. 52 3.2320.29 1.52+0.05 0.86+0. 03 0.43%0.05 0.24+0.03
[ R 5.39+0. 24 3.11%0. 16 1.50+0. 08 0. 87+0.05 0.48%0. 08 0.28+0. 05
51 sra i W Wik
Y3 R/ g AT R/ % AixtE S g AT /% X E R g AT /%
X B 21 1.29+0. 11 0.5420.05 1.9520.05 0. 8120. 02 0.7320. 10 0.30+0. 05
o IG5 2 41 1.25+0. 14 0.76x0. 04 1.96%0. 09 0. 68=0. 04 0.71%0. 12 0.28+0.05
b3 4 1.28+0. 14 0. 47+0. 09 1. 88+0. 09 0. 69+0. 06 0. 67+0. 08 0.25+0.05
B 1.49+0.23 0. 62+0. 08 1.9120.08 0.79+0. 03 0.76%0. 08 0.31+0.03
Xif 1 2] 1.08+0. 18 0.6120.13 1. 6620. 20 0.93%0. 15 0. 6420. 08 0.3620. 06
o AR5 4 41 1. 04£0. 09 0. 60£0. 05 1. 84£0. 05" 1. 06%0. 04" 0.58+0. 13 0.34%0. 09
o 2 1.00£0. 10 0.57+0. 06 1. 77+0. 05 1.00£0. 03 0.56+0. 08 0.32+0. 04
B 1.04+0.18 0. 60+0. 12 1.77+0.05 1.02+0.03 0. 66x0. 08 0.38+0.05
e CRIR SN IR A, P<0. 05
22T YNAEAR B N BB 7 bk B 40 B 39 5 BB I E 45 SR (x+s,n=10)
Table 2 Results of PFC and cell proliferation in rats
5 il PFC/(A4~/10° 41 i) ConA i 8 T Itk [ 200 Jifg 4 4 BB 7 LPS 75 5 JiL B ik [ 40 Jfd 3 58 4& 7
X iR 2 244, 40+34. 57 0.20+0. 03 0.22+0. 02
e ¥ L1 b 238.80+14. 49 0.31+0.21 0.26+0. 04
R A 226.00+15. 34 0.34+0.21 0.26=0. 05
[ Rl 249. 60+20. 56 0.22+0. 07 0.24+0.02
Xif e 2 115. 40+5. 03 0.22+0. 02 0.24+0. 01
e R 41 113. 60+9. 87 0.3420.20 0.2620. 10
T 7] 2 124.00+1. 00 0.33+0. 21 0.25+0. 07
1o 7 2 140. 60+13. 93" 0.24+0. 02 0.25+0. 07
RN 5 X A L EE, P<0. 05
F 3 KRBT 40 M B 45 2R (2+s,pg/ml,n=10)
Table 3 Serum cytokines of rats
5 ! IL-2 IL-4 y-IFN IL-la TNF IL-10
Xif e 21 1.5620. 12 1. 8820. 36 0. 86=0. 23 7.78=1.13 6.76%0.27 11.3420. 25
jron A7) o 41 0.98+0. 10 1.310.19 0.67+0. 19 7.06+0. 26 6.51+0.71 10. 67+0. 77
PR 4 1.29+0. 63 1.38+0.36 0.77+0. 11 7.91=0. 83 6.20=0. 66 10.26+1.17
EHEa 1.46+0. 57 1.81+0. 69 0.91+0.26 8.27+1.19 6.78+0. 80 10. 04+0. 81
Xif 21 1.010.21 1.20+0. 12 1.35+0.07 5.90%0. 36 7.01%0. 17 10. 57+0. 29
) A7) 4 4 1.10+0. 08 1.21+0.21 1.18+0.28 5.78%0. 30 6.77=0. 42 10. 56+0. 39
ikt R 4 0.98=+0. 31 0.94+0. 08 1.08+0. 16 5.89+0. 36 6. 87+0. 32 10. 47+0. 44
el 0.9820. 08 1.19+0.27 1.35+0.30 5.900. 33 7.0420. 16 10. 07£0. 41
4 KBS ik A0 o T S5 R (x+s5,0=10,% )
Table 4 Results of peripheral blood lymphocytes in rats
5] Syl CD4/CD8 T 41 B 41 N
xif B2 3.5620.77 60.58+7.38 27.65+7.32 8.57+2.05
o iR 1 21 4.66+1.01° 59.39+4.53 27.36+5.35 10. 50+2. 92
o) 4 3.61=0. 61 59.96+4. 60 27.06+4. 66 9.97+3.35
o 7 4 3.26+0. 58 59.33+5. 84 30.98+6. 71 5.40+1. 67
X} e 2 3.7020. 97 45.71+5. 68 38.88+4.93 5.93%1.50
) I 21 3.93x1. 14 53.41+6. 33" 32.56+3. 53" 6.58+1.36
ikt o) 4 3.58+0. 89 51.55+4. 51 32.56+4. 66 5.05+1.40
o R AL 3. 88+0. 82 48.30+6. 36 39.49+7.58 5.46+1.72

T R 50 IR g, P<0. 055" R 5 R i 4 g, P<0. 05



FEUKE —103—

i T 89 Xk A R B 95 ) E 5 )

XHIRAL, B 22 S A Gt 2 L (P<0.05) s fEPE R BN 2E R SR X (P>0.05) o itk L 41 g
g 2 69 25 70 B 4 NK 40 i % . CD4/CD8 e 5 2 BIZR LI 1 2,

10 [10.74% 1.91%) 10% 1376%: 2.16%] 10w T 745%] 10 iz 1.86%]
10° fgsasye 10° g
g | L
g é 102
10 10' &
& & 4
3 43.04% 10 4 49.68% 100 o2 s 57%) 109 lo.43% %76 9%
100 ot 10> 100 10* 0° 10" 10* 10° 10* 100 100 10 10°  10* 100 100 10> 10°  10*
CD3 CD3 CD4 CD4
A AR 2 &R 4L
10 (4.43% 1.68%) 104 6.54% ;= 2.52% 10! s % 10 —
10° 4 3 3
< © 10 f 10 RS
S % 3
5 102 4 8 102 8 104
O .
10' 4 o & o
100 4 : ar |G 50.56% 10"1"‘ e Sl e 57.26% 100 ke2ex 76.74% 15 g
10° 10" 10* 10° 10* 10° 10t 10> 10 10 100 100 102 10°  10* 100 100 100 10° 10
CD3 cD3 CD4 CD4
ol L AL s LA R4
NK 41 CD4/CD8

T - CD3 Ay [ T 9 (4 20 M 4 147 290 5 CD161a S NK 2L 42 T4 590 5 CDA i CD8a A T 3 1 41 0 4669 1 s s 4
T AR UK T 400 23 R 4 2

Figure 1  Results of lymphocyte typing in male rats
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Figure 2 Results of lymphocyte typing in female rats
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5 BMD 4347 i R 90 X B Ik 246 Xob AR X 30 ek NKC A B30 39 dak - 2 7 1 4 480 O 3 A 6 R ) - S 7 45 SR
Table 5 BMD analysis of the fit test for the dose response curve of lanthanum nitrate on absolute and relative weight of kidney

and number of NK cells and dose-effect result

) 5 o i R AR AL A EZiEw i AR BMD BMDL
&% P AIC P AIC P AIC P AIC P AIC  /(mg/kg BW) /(mg/kg BW)
BFREARXF TR N/A -143.06  N/A -149.55 <0.001 -148.57 <0.001 -149.06 <0.001 —151.54 57.38 39.96
BHEA xR 0.80 -95.36 N/A -93.42  0.29 -94.94 0.29 -94.94 0.29  -94.94 53.83 8.77
NK 2 Jifs £ N/A 124.96  N/A 124.96 0.03  124.61 0.19 121.13  0.07 122. 96 28.99 8.10

TE: N/A IR BRE BRI T 38 47 5 1%

1.00|—FHL R —IRBR " 2 L
24

0.95 J " ES {
2 S ©
o~ 23 s 10
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Figure 3 Dose-response curve of relative weight of kidney, absolute weight of kidney and number of NK cells in male rats
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1 3EE
AFEARZTHE &R LB &P E & (Anoplopoma fimbria) | i % ( Lepidocybium flavobrunneum , Ruvettus
pretiosus ) Fo # #. R @ ( Dissostichus eleginoides , Dissostichus mawsoni) B £ 5z, 2~ 5= #F 5% % PCR #%&m 7 % .
AFEERTESE B56 R BENFAHSI R AT E PR (RS EN G . &H 62K &
M im T =) PRE S b &AW RK T &RMERS0 TR,

2 R

& B AL DNA 3R BGX A &, RAFER T EaF KA PCR &AM DNA, 53l AR E S d & Rdm K
F o 4FF R R4, BT Z e Rk PCR R, KA Ct/8, R % CLEFI B2 2 TR R E S b o Nk
BRI & RAMERD

3 AT FAF R

T A HE SN A Tr ik P AT R XA A 5 A4, K B A4S GB/T 6682 69 — B KER, FTAKANH AL
DNA 855 09 5 B0 %
3.1 F kA A7)
3.1.1 4R Z &K MR NADH, L

AREBRRS 5545 -AGCGGACCACCCTAACATTCG-3'

ARE & RMERS 3 H5 M5 -CTGCGCTGGTGATGCTGTGCT-3’

RE SRR IEA:S - FAM-CAGCTCTCACTGACTACTCGCATGA-BHQ1-3’
3.1.2 & RMERS Cyib AR

&R MR 5 353 4 .5 -TAACTTCGGATGACTCATCCG-3'

B RO RS 333 4.5 -AGTAAAGGCCTCGTCCAATGT-3’

B RO R 53 4T .5 -FAM-CATCCGAAACCTTCATGCAAACGGC-BHQ1-3’
3.1.3 &R RFERMERS CK AR

MK T BRI 55% 5] 4.5 -CTGAATATGTAGGTGCATACG-3’

BRI &R 3 3% 5] 4.5 -TTGCTCTTTGTGTTTCGGTT-3’

MK T &R MR 5 IF4 5 -FAM-TCCATTAGGTAAGCGAGCGGGAAGA-BHQ1-3’
3.1.4 AARBAR ALY 18SIRNA

KA BB S5 3% 5] 4.5 -TCTGCCCTATCAACTTTCGATGGTA-3’

WA 335 4.5 -AATTTGCGCGCCTGCTGCCTTCCTT-3’

M A BAE4T 5 -FAM-CCGTTTCTCAGGCTCCCTCTCCGGAATCGAAC-BHQ1-3’
3.2 # ki DNA #RXF &,
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3.3 B4 PCR R B FRRRE,

4 {UBEFIZE

4.1 ”afﬁ;t PCR 4L,

4.2 MERINHAKEN

4.3 'La KB4

4.4 ZHikAKBSH.HSH 18000 g 2Lk,

4.5 '%%ﬁzﬁﬁz%%(o. 5 wL~10 pL,10 pL~100 wL,20 wL~200 wL,100 pL~1 000 wL) .,
4.6 HRHKEHE.

4.7 XF:RE0.001 g,

5 MR

501 H&marae

(DHBRA LR NEAR EARAT TETTRPSHEE R,

(DB RAERAT ENARAERARATAEZTTREN LRI SO T CHLE R,

BB RARRA LS MR FIIE S e N EA KA T 7EET T REANERI 0PI
B,

FHBAGENEAREA BT RER, BoEIRLFER RATRTFTRE,

ERKSE B SR XA R e BRI,
5.2 DNA 23

B LA DNA REGX A EHA PP ZEROBRHE ZHARBRER, BEAFSREHIANFAT, HBH LA
DNA $% B 5 & 3L 5 8 4E
5.3 DNA R E M Z

1 pL DNA ik A& A2 %55 Rk B it 42 BB dsDNA (48 DNA) 3+ F 7 Kbl LR Z
5.4 SEBRALPCR &3

St 8 PCR ROmAR 2 LA 1,

£1 ZHEKXPCRAEKZ

PCR # i i (2) 10 pL
10 pmol/L £ i# 3] 4 0.4 pL
10 wmol/L F # 3] 4 0.4 pL
10 pmol/L 35 4t 0.2 pL
DNA 20-50 ng

R+ BF K AN E AR 20 L.

PCR B 542 /%:95 °C 15 s; 95 °C 5's, 60 C 34 s( B3 k) ,40 ANFEIR,
5.5 FZIsTR
SRR B AR AR PCR 2 G RB FaRRABE—A,
FB b A B8 c 2 AR B 4 AR 69 DNA
(F%%5 158 1)



