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Effects of lanthanum nitrate on immune function and cell pathology in adult female mice
TANG Meng-meng?, GE Jian-hong?, CAO Kai-xin?, LI Ze-kang?®, WANG Xiao-yun?, XIAO Qian-
gian®®, JIANG Jian-jun®®, WEI Xue-tao®® (a.Department of Toxicology b.Beijing Key Laboratory
of Toxicological Research and Risk Assessment for Food Safety, School of Public Health, Peking
University, Beijing 100191, China)

Abstract:

[Background] As an important rare earth element, lanthanum can cause damage to multiple organs
and systems. However, the impacts of lanthanum on the immune system are not comprehensively
studied and no recognized safety threshold of lanthanum has been established in China.

[Objective] The present study is designed to explore the effects of lanthanum nitrate on the
immune function and cell pathology in adult female mice.

[Methods] Fifty female BALB/c mice (6-8 weeks old) were randomly divided into five groups of
ten each. Lanthanum nitrate was administered once daily by gavage at concentrations of 0
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(ultrapure water), 0.2, 2.0, 20.0, and 200.0 mg-kg™, respectively, per day for 30d. After designed treatment, the mice were sacrificed by
cervical dislocation and then the thymus, spleen, and mesenteric lymph nodes were isolated and weighed to calculate organ coefficients.
Concanavalin A (ConA) and lipopolysaccharide (LPS)-induced lymphocyte proliferation test was conducted to evaluate the proliferation
capacity of T and B cells from the spleen. Lactate dehydrogenase (LDH) release of target cells was measured to express the viability of NK
cells. Flow cytometry was used to detect types of major immune cells in the thymus, spleen, and mesenteric lymph nodes.

[Results] Compared with the control group, there was a decrease in T lymphocyte proliferation in the 2.0, 20.0, and 200.0 mg-kg™
lanthanum nitrate groups (0.65+0.13, 0.67+0.13, and 0.64+0.14 vs 0.85+0.20, respectively, P<0.05); there was also a decrease in B
lymphocyte proliferation in the 20.0 and 200.0 mg-kg™ lanthanum nitrate groups (0.34+0.10 and 0.29+0.05 vs 0.52+0.07, respectively,
P<0.01) in a dose-effect relationship (r=-0.96, P<0.01). The spleen NK cell viability was only reduced in the 2.0 mg-kg® lanthanum nitrate
group (0.28+0.06 vs 0.45+0.04, P<0.01). Compared with the control group, in the 2.0 mg-kg™ lanthanum nitrate group, the CD4*/CD8" ratio
in spleen increased (2.27+0.29 vs 1.81+0.33, P<0.01); in the 200.0 mg-kg™* lanthanum nitrate group, the CD4*CD8 and CD4CD8" T cell
ratios increased (30.26+3.96 vs 24.19+2.70, 21.01+5.11 vs 13.59+2.77, P<0.05), the spleen B cell percentage decreased (38.0746.71 vs
50.6316.71, P<0.01), and the CD4°CD8 T cell ratio in mesenteric lymph nodes decreased (28.21+7.38 vs 40.78+10.19, P<0.01); in the 0.2
and 2.0 mg-kg? lanthanum nitrate groups, the CD4*/CD8" T cell ratio in mesenteric lymph nodes increased (3.64+0.24 and 4.55+1.01 vs
2.84+0.62, respectively, P<0.05 and P<0.01); in the 2.0 mg-kg™ lanthanum nitrate group, the CD4*CD8 T cell ratio in mesenteric lymph
nodes increased (55.55+4.03 vs 40.78+10.19, P<0.05), and the CD4'CD8" T cell ratio decreased (0.43+0.30 vs 1.57+0.52, P<0.05).

[Conclusion] Oral intake of lanthanum nitrate at the doses of 2.0, 20.0, and 200.0 mg-kg™ could exert a toxic effect on the immune system
of adult female mice, disrupting the function of immune system and local mesenteric lymph nodes. The lowest observed adverse effect

level of lanthanum nitrate exposure by gavage for 30d inducing immune function disorder in adult female mice is 2.0mg-kg™.

Keywords: lanthanum nitrate; T lymphocyte; B lymphocyte; mesenteric lymph node; cell pathology
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Figure 1 Effects of lanthanum nitrate on body weight in mice
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Figure 2 Effects of lanthanum nitrate on spleen T and B
lymphocyte proliferation in mice
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Figure 3 Effects of lanthanum nitrate on the viability of
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FIitFEREN (P>0.05),

K1 EESHEX/EIE T HEME DB AR (xts, n=10, %)

Tablel Effects of lanthanum nitrate on thymus T lymphocyte
typing in mice (xts, n=10, %)

ﬁ'J%D/;‘S'kg ' (D4'CDS"  CDA'CDE CDACDS'  CDACDS cD4'/cD8"
STE8 (Control) 81.75:3.78 10.6842.33 3.53:0.98 4.04£0.94 1.08:0.02
0.2 79.66:2.10 11.44+1.02 4.39:0.90 4.19+0.41 1.08:0.01
20 79.5242.49 11.83+1.80 3.90:045 4.75:0.69 1.10:0.02
20.0 8448129  8.86+1.16 3.19:0.41 3.460.39 1.06+0.01
200.0 81.55:4.30 10.7243.02 3.88:0.90 3.85:0.59 1.08:0.03

2.4.2 ERTGREYRE 0K 2R, SXTERAELL, B
PRI EE, RIS, 200.0mg kg AWERE]
/\VER cpa*cDs B, cD4cD8* B TR AR LL 5 F+ = F0 B 48
FELEBI TR (39 P<0.05), EMIRARE THRLLEIS
NERAMELLERTERITERX ; £2.0mg kg HINE
Zl cp4/co8 BT XIEREA (P<0.01) ; ZIHERIALHAE
EbF 3 BR2H E R EL 5 R HENEA 2 T 1k

243 BREMEEREHE WR3IFR, HERRE
& 30d G, SXRAMEL, NERRERELSES4EF
CD4'CD8 B! TR LL (5 7E 2.0 mg-kg™ BY F+ & (P<0.05) ,
il 1£ 200.0 mg-kg™ BY B 1K (P<0.01) ; CD4CD8 B! T4
HETE 2.0 mg-kg* BYBEAE (P<0.05) ; 0.2. 2mgkg* 4H/NER
CD4*/CD8 B E FXIERA (P<0.05F P<0.01) ; FHH
R/ BRI R RN B 45 E AR A 8 4BREEL 1S

spleen NK cells in mice

RRAMLEERITRITFEN (R3).
R2 HERTEXY/ERRRAE T M B AR S RN E th B AL FIEIRM (xts, n=10, %)

Table 2 Effects of lanthanum nitrate on spleen T lymphocyte typing and other immunocyte ratios in mice (xts, n=10, %)

FI2 /mgkg” THEZERE S E (T lymphocyte typing) Hih%Z 4R (Other immunocytes)
Dose CcD4’cDs’ CD4’CD8 CD4'CD8" CD4’/cD8" EMEAARE (Macrophages) B £l (B lymphocytes)
S$B& (Control) 0.38+0.06 24.19+2.70 13.59+2.77 1.81+0.33 6.69+1.43 50.6346.71
0.2 0.36+0.03 25.4745.54 12.67+3.89 2.04+0.38 6.59+1.16 51.63+8.40
2.0 0.39+0.05 25.96+3.41 11.38+2.24 2.27+0.29** 6.64+1.81 54.1448.46
20.0 0.45+0.08 25.80+2.82 17.162.77 1.50+0.12 6.10£1.25 47.75%4.41
200.0 0.42+0.05 30.26£3.96" 21.01#5.11** 1.4740.24 6.68+1.00 38.07+6.71"*

[F] S3FFRLELLER, * © P<0.05 ; ** . P<0.01o [Note] Compared with the control group, *: P<0.05; **: P<0.01.

®3 HEEXWDEMRBEAESE THEARSRME R RARRLEFIBIRNA (s, n=10, %)

Table 3 Effects of lanthanum nitrate on mesenteric lymph nodes T lymphocyte typing and other immunocyte ratios in mice (xts, n=10, %)

FIE /mg-kg”

THEZHRE R (T lymphocyte typing)

Hith e Z A (Other immunocytes)

Dose cD4'cD8’ cD4'cD8’ cD4'CD8" cD4'/cD8’ EmE4AA (Macrophages) B4HRE (B lymphocytes)
Y$88 (Control) 15.27+6.36 40.78+10.19 1.57+0.52 2.84+0.62 1.5540.51 21.1046.16
0.2 17.78+1.72 50.06+3.72 0.8940.74 3.64+0.24" 1.56+0.42 20.6743.78
2.0 15.60+3.82 55.55+4.03"* 0.4340.30* 4.55+1.01** 1.2740.22 19.1043.51
20.0 18.02+4.38 35.12+2.84 1.76+0.21 2.70+0.18 1.62+0.65 19.20+2.20
200.0 16.05+2.90 28.21+7.38" 2.08+0.46 2.45+0.12 1.7240.38 18.74+1.68
[F] SXFBR2ELLER, * © P<0.05 ; ** . P<0.01o [Note] Compared with the control group, *: P<0.05; **: P<0.01.
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MREMBREBIKER 1gM S 21K, ZIMKRWETLL
PR ER SRR 7 SR AREAVILTEAE D AR TR, (BtHE AT
EHEERIRING T KM= EIREED, BiFH—2
B3R IESE

FREMNBEZRHEXMKEARNMERS]R
HEMIINEARZZEE. HEXHEAR TR ENR
BENFHEEBENERRIEEENER. ZXWE,
/INER 7 B BE M B 45 b cD4*/CD8' {E 1£ 0.2 2.0 mg-kg?
AAE, AT cD4A/CD8 BTE 2.0 mg-kg BB HS
LR, IRTRHEBRREAZ OHAVA S REEY B 57
BEMERBNE, SR RRMNEBEINEERELE, M
BELBRERGLE, EREATAMRRITEMS
B TR S BTN, iRk T T AE 2 RE
RIBHNVAEEES FILEERERATY, M7
AR, MEIEREMEERETIEEEEL.

UEFEMRIAA, BERENTRERANERS
RFIENMEHR e, AMAHTHRUREX—
MR, AgEBUTIINER : OMMER, WXEE
Z I3NERE| 0.1, 0.2, 2. 10mg-kg' FIEES 6 NBE
B2 T B ARRIESERE U F S, HIARPTERRH N
Wistar AR, 4S5 S230sY) 2 BALB/c /N ; Q%
SHRNEASEER, ORFEMES 0.1, 0.2
2mg-kg* FIEH/NRBE T HEIEILTERE DA SIS
= EmR A A REINAEILSR, HIftRES AR E
5, ®10d—R, H£3%, ZAFRNBEREERME, ™
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EHRREHAANES, 18-d?, EL30d, BIER
RA2HNRERNERBNEREL RIS THE ;
CMHESR, W0 ERFINH R A LI sh39 A
M, MARRSZREMMER AN, FAEE ) B
FRIAXT AR E S 30d AR A EF KL iR R &
FHMNAE, BN SR TS HRRRE
FHEREX

4r b, ANHR5TIEF BALB/c BERIEAARNR, 1
RZ MBI AENRNARER, NZ2HE
TN T IHERIAXY T R F M N R B R AR,
RERERERENRESEE NEERERAEE—
EMSMIER, 208N 2.0. 20.0. 200.0 mg-kg™ iR
WEESIRNMERERATNRRABENELERETRE
IheeZREL, FERESHER ; RIBALKRMNER,
2.0mg-kg™ 4B/ NER IR AR AE AN A7) R AR B 45 CcD4*/CD8*
EF =R T 4R IL AT AERR R, 20.0. 200.0 mg-kg®
£8/)\ R I B B 4 A 3 5B BE 7 P& 1K, 200.0mg-kg™ £H
N IR B HRE LI T BE, #0579, 30d FHER R
ESFSEsEHEENRERAANERIING/ NS
MR NFIEN 2.0mgkgs
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