
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	

	

	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	

	

	

	
	
	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	
	
	



	
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	
	

	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	

	

	

	

	

	

	

	

	

	

	

	
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	


Supplement 3A. Copper
	Cu
	Brain (µg/g)
	Heart (µg/g)
	Lung (µg/g)
	Kidney (µg/g)
	Liver (µg/g)
	Spleen (µg/g)
	Testis (µg/g)
	Blood (ng/μl)
	Feces (µg/g)

	Control
	4.51 ± 0.25
	9.21 ± 0.82
	4.39 ± 0.38
	5.08 ± 793.5
	7.09 ± 0.96
	3.73 ± 0.31
	2.79 ± 0.07
	2.0 ± 0.0
	17.2 ± 3.8

	Short-AlONP
(1.25 mg/kg)
	4.46 ± 0.32
	7.78 ± 0.36*
	3.62 ± 0.29**
	5.59 ± 0.9
	7.19 ± 1.41
	2.88 ± 0.24**
	2.20 ± 0.07
	2.0 ± 0.0
	21.3 ± 1.9

	Short-AlONP
(5 mg/kg)
	4.00 ± 0.12**
	8.09 ± 0.91
	3.57 ± 0.33**
	5.21 ± 379.5
	6.70 ± 1.07
	2.25 ± 0.13**
	2.56 ± 0.07
	2.0 ± 0.2
	28.5 ± 10.9

	Long-AlO NP
(1.25 mg/kg)
	4.49 ± 0.02
	7.83 ± 0.18*
	3.65 ± 0.20**
	4.41 ± 188.1*
	6.51 ± 1.05
	3.96 ± 0.18
	2.06 ± 0.14**
	1.9 ± 0.0
	22.8 ± 3.2

	Long-AlO NP
(5 mg/kg)
	4.14 ± 0.11*
	7.56 ± 0.23*
	3.61 ± 0.14**
	4.90 ± 127.1
	6.68 ± 0.94
	2.11 ± 0.20**
	1.81 ± 0.10**
	3.9 ± 2.7
	30.7 ± 15.1


Supplement 3B. Manganese
	Mn
	Brain (ng/g)
	Heart (ng/g)
	Lung (ng/g)
	Kidney (ng/g)
	Liver (ng/g)
	Spleen (ng/g)
	Testis (ng/g)
	Blood (ng/μl)
	Feces (µg/g)

	Control
	540.2 ± 38.3
	809.6 ± 17.5
	296.7 ± 26.8
	1999.7 ± 199.8
	1507.4 ± 73.3
	379.7 ± 36.1
	581.7 ± 7.5
	ND
	127.7 ± 33.3

	Short-AlO NP
(1.25 mg/kg)
	485.8 ± 3.9*
	784.3 ± 15.4
	267.2 ± 37.1
	2196.4 ± 406.6
	1444.6 ± 241.6
	368.0 ± 78.9
	595.8 ± 57.0
	ND
	166.3 ± 32.4

	Short-AlO NP
(5 mg/kg)
	483.1 ± 2.7**
	802.0 ± 45.3
	257.8 ± 12.2*
	2217.0 ± 307.1
	1569.6 ± 71.1
	344.8 ± 11.1
	787.2 ± 345.5
	ND
	162.1 ± 1.6*

	Long-AlO NP
(1.25 mg/kg)
	442.6 ± 10.6**
	793.4 ± 17.1
	255.8 ± 4.3*
	1872.5 ± 78.0
	1407.8 ± 141.8
	447.1 ± 61.9
	557.4 ± 7.5*
	ND
	99.4 ± 2.9

	Long-AlO NP
(5 mg/kg)
	487.1 ± 24.7*
	768.5 ± 35.6
	313.0 ± 75.7
	2114.2 ± 146.8
	1469.6 ± 189.4
	344.0 ± 48.4
	621.2 ± 88.1
	ND
	196.3 ± 100.0


Supplement 3C. Zinc
	Zn
	Brain (µg/g)
	Heart (µg/g)
	Lung (µg/g)
	Kidney (µg/g)
	Liver (µg/g)
	Spleen (µg/g)
	Testis (µg/g)
	Blood (ng/μl)
	Feces (µg/g)

	Control
	17.4 ± 0.5
	24.9 ± 3.2
	22.0 ± 0.0
	20.5 ± 2.6
	34.4 ± 0.2
	31.8 ± 0.7
	26.9 ± 1.8
	9.0 ± 0.3
	124.8 ± 25.7

	Short-AlO NP
(1.25 mg/kg)
	16.6 ± 0.2*
	26.4 ± 0.6
	23.4 ± 3.8
	22.6 ± 0.1
	33.4 ± 1.5
	30.0 ± 3.4
	26.0 ± 1.9
	9.2 ± 0.6
	150.6 ± 15.7

	Short-AlO NP
(5 mg/kg)
	17.0 ± 1.7
	23.1 ± 1.5
	20.9 ± 0.7*
	21.5 ± 1.9
	34.8 ± 1.6
	30.9 ± 2.7
	26.0 ± 1.9
	8.6 ± 0.2
	145.5 ± 2.9

	Long-AlO NP
(1.25 mg/kg)
	18.0 ± 0.4
	31.1 ± 0.9*
	24.9 ± 0.1*
	19.9 ± 1.5
	35.4 ± 0.8
	43.1 ± 1.9**
	29.8 ± 2.5
	10.8 ± 1.6
	110.0 ± 3.4

	Long-AlO NP
(5 mg/kg)
	17.8 ± 0.7
	28.0 ± 0.7
	26.1 ± 0.4*
	22.6 ± 1.9
	36.2 ± 1.3
	35.7 ± 2.8*
	26.7 ± 0.7
	10.1 ± 1.2
	193.1 ± 87.9


Supplement 3D. Iron
	Fe
	Brain (µg/g)
	Heart (µg/g)
	Lung (µg/g)
	Kidney (µg/g)
	Liver (µg/g)
	Spleen (µg/g)
	Testis (µg/g)
	Blood (ng/μl)
	Feces (µg/g)

	Control
	36.7 ± 3.2
	161.0 ± 21.6
	198.2 ± 49.0
	99.8 ± 11.1
	280.7 ± 19.6
	585.4 ± 63.5
	47.8 ± 1.7
	665.3 ± 16.0
	270.0 ± 77.3

	Short-AlO NP

(1.25 mg/kg)
	32.8 ± 5.2
	137.8 ± 24.2
	162.1 ± 17.1
	91.0 ± 4.7
	217.7 ± 14.0**
	593.4 ± 50.2
	47.2 ± 7.5
	675.6 ± 8.6
	308.3 ± 29.5

	Short-AlO NP
(5 mg/kg)
	33.3 ± 4.6
	125.7 ± 0.5**
	158.4 ± 13.9
	75.6 ± 3.2**
	230.5 ± 37.5*
	507.7 ± 115.2
	39.9 ± 11.1
	680.4 ± 16.3
	236.5 ± 69.3

	Long-AlO NP
(1.25 mg/kg)
	35.8 ± 15.8
	151.2 ± 29.7
	149.8 ± 9.9
	77.1 ± 7.9*
	240.1 ± 11.7**
	512.8 ± 3.5*
	64.9 ± 22.0
	641.0 ± 36.2
	188.6 ± 16.4

	Long-AlO NP
(5 mg/kg)
	29.4 ± 7.2
	121.0 ± 25.4*
	150.7 ± 13.7
	80.2 ± 13.9*
	238.3 ± 44.4
	545.0 ± 66.9
	36.8 ± 6.1**
	667.5 ± 18.0
	375.7 ± 273.5


Supplement 3E. Cobalt
	Co
	Brain (ng/g)
	Heart (ng/g)
	Lung (ng/g)
	Kidney (ng/g)
	Liver (ng/g)
	Spleen (ng/g)
	Testis (ng/g)
	Blood (ng/μl)
	Feces (µg/g)

	Control
	ND
	ND
	ND
	110.5 ± 3.5
	56.9 ± 1.2
	ND
	ND
	ND
	0.6 ± 0.2

	Short-AlO NP
(1.25 mg/kg)
	ND
	ND
	ND
	116.5 ± 6.8
	51.5 ± 4.6
	ND
	ND
	ND
	0.6 ± 0.0

	Short-AlO NP
(5 mg/kg)
	ND
	ND
	ND
	86.8 ± 2.3**
	52.5 ± 4.2
	ND
	ND
	ND
	0.5 ± 0.1

	Long-AlO NP
(1.25 mg/kg)
	ND
	ND
	ND
	102.1 ± 7.9**
	50.1 ± 2.1*
	ND
	ND
	ND
	0.4 ± 0.0

	Long-AlO NP
(5 mg/kg)
	ND
	ND
	ND
	72.6 ± 10.2**
	56.2 ± 6.7
	ND
	ND
	ND
	0.9 ± 0.6


