#5723 &% | Journal of Environmental and Occupational Medicine | 2022, 39(10)

1077

MR AR E S 510 XEXIE BV G- B e

FEFN, B, R, SBEM', MRori', e, B’

1. FBIERFEAESIT o. ARPAF P/ MR BR RS S RESRBEEEEALRE b. EMEF /4
SEESAREBRFEWEHEASRERASLNE, #r %FH 421001
2. FEARERABRARPEFRHSEFSTEFWEEREFER, #i K7 410078

BE .

[H5] HERENAKEEZRESE, EALRMRRBEMNFEESHRHGER, BHEXN
ABHRRANIRE

(B AR EERITHANRE SRR XE.

(73] AL EMERHN 2 N EEB S RAARERENEEERAARTR, XA
1:1 BEExfmffl- 3 BRI i, IRIEFF R B RVIZETRE (TR R ERRIBRELEM. XER
B RS, SRR Mt N HER DU LRIEREIE ) U GRS R A 1%

BRI, BHEE 370 825, BIREEE. FMMENERERAT R —RAOFFENER
RIFRFER BEKREENAYIFE, MIE MR 50K E K AFThEEKTo KA Spearman 18

KA 3R SR E S AR (BB AR BIAR KIS, SRR I 5 # 5 0 A M 3R IR E 5 AT 55
AU E- IR N K FRo ARIE B AN (In) B4 /F RIS FRLA M 3R s R EE BIPA 70 (L ERME, AR IR
779 Q1~Q4 AL Q1 BASIRA) , RAFM logistic B0 AT MR HHRE 5 R H 2 (8]
BYKEX,

[4552] R I 4R M 32 K BB M(Pys, Pys) /9 10.89(6.78, 18.53) ng-L ™, = F YT ER4A M9 9.26(5.01,
14.38) ng-L(P<0.001) , Spearman XN AR KA, ARRERBIALaRESE5Mm
RHRE Z1EEX X5 (r,=0.138,r,=0.167; P<0.001), FREIMEIL H I ZIEE BREES M2 H
REMNF R, FFRARE S XK AR P<0.001) . FEFEE T MR FiE. &
IRIER. OEE R alENSMESFERFRIEREERRG, M4 logistic BADITERETR,

miFMBEKF Q2 4A. Q3 BAREFRARINEE 239 Q1 A8 2.043 F(95%Cl: 1.135~
3.680 &) 2.246 {H(95%CI: 1.238~4.075 &), Q4 AR EFFMAMINIE A Q1 AR 3.536 &
(95%Cl: 1.955~6.397 fZ) o

[Z5E] MRMBEESHHRBE XK. AR
T AR EIEE.

KA © ;TR EER ; R RmR

IRENHARBMTIR I REFENEKREH

Case-control study of correlation between plasma uranium level and liver injury WANG Yang-
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partment of Social Medicine and Health Management, Xiangya School of Public Health, Central
South University, Changsha, Hunan 410078, China)

Abstract:

[Background] Exposure to uranium can result in multi-organ toxicity in humans. Some experi-
mental studies have shown that uranium presents a damaging effect on liver, but no relevant
population studies have been reported.

[Objective] To investigate a potential association of plasma uranium exposure with liver injury.

[Methods] The inhabitants of two representative areas of heavy metal pollution in northern and
southern Hunan were selected as the research subjects. A total of 740 participants were recruited
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through 1:1 paired case-control design based on a pre-determined diagnostic criterion for liver injury (defined as two or more anomalies
among alanine aminotransferase, aspartate aminotransferase, and total bilirubin in the health examination) and the principle of case-
control comparability. Information such as general demographic characteristics and medical history were collected through questionnaires
and physical examination. Plasma uranium and liver function were determined by laboratory tests. Spearman correlation was applied to
assess the association between plasma uranium concentration and liver injury indexes, and restricted cubic spline model was used to
evaluate the dose-response relationship between plasma uranium concentration and liver injury. The participants were divided into four
groups from Q1 to Q4 according to the quartile values of plasma uranium concentration of the control group after natural logarithmic
transformation (with the Q1 group as the reference group), and the association between plasma uranium concentration and liver injury
was evaluated by conditional logistic regression.

The plasma uranium level in M (P,s, P;5) of the case group was 10.89 (6.78-18.53) ng-L™", higher than that in the control group,
9.26 (5.01-14.38) ng-L™" (P<0.001). The results of Spearman correlation analysis showed that alanine aminotransferase and aspartate
aminotransferase were positively correlated with plasma uranium level (r,=0.138, r.=0.167; P <0.001). The restricted cubic spline model
showed that the risk of liver injury increased with the increase of plasma uranium concentration (overall effect P <0.001). After adjusting
for confounding factors such as gender, age, smoking, alcohol consumption, and prevalence of hypertension and hyperlipidemia, the results
of conditional logistic regression analysis showed that the risks of liver injury in the Q2 group, the Q3 group, and the Q4 group were
2.043 (95%CI: 1.135-3.680), 2.246 (95%Cl: 1.238-4.075), and 3.536 (95%Cl: 1.955-6.397) times higher than that of the Q1 group respec-
tively.

Plasma uranium exposure is associated with liver injury. This study is the first to provide population-level evidence of such
an association.

uranium; liver injury; heavy metal; case-control study
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Table 1 Basic information of liver injury cases and controls

IR fRfIA
25 B (Variable) (Control) (Case) P
(n=370) (n=370)

FEh(Age)sx £ s 48.35:11.70 48.35¢11.70 1.000

M51(Gender), n(%) 1.000
B(Male) 259(70.0) 259(70.0)
2Z(Female) 111(30.0) 111(30.0)

ER 1 (Ethnic group), n(%) 0.262
X% (Han) 275(74.3)  289(78.1)
HthE#&(Others) 95(25.7) 81(28.9)

S B 7K (Education), n(%) 0.029
#0eh Kz LA T (Junior middle school and below)  240(64.9)  210(56.8)
= & LA L (High school and above) 130(35.1)  160(41.2)

BRAl (Occupation), n(%) <0.001
K E(Farmer) 132(35.7) 92(24.9)

T A(Worker) 143(38.6) 178(48.1)
Hfth(Other) 95(25.7) 100(27.0)

BMI, n(%) 0.021
fR#2 (Underweight) (<18.5 kg:m™) 13(3.5) 10(2.7)

IE% (Normal) (18.5~23.9 kg'm™) 155(41.9)  122(33.0)
#BE (Overweight) (24.0~27.9 kg'm ™) 148(40.0)  158(42.7)
BER¥ (Obesity) (=28.0 kg-m™) 54(14.6) 80(21.6)

R XA 58 (Smoking), n(%) 0.099
% (No) 209(56.5) 232(62.7)

Z(Yes) 161(43.5) 138(37.3)

TRBIE R (Drinking), n(%) 0.596
% (No) 284(76.8)  291(78.6)
2(Yes) 86(23.2) 79(21.4)

= IMAE (Hyperlipidemia), n(%) 0.641
& (No) 331(89.5)  326(88.1)

Z(Yes) 39(10.5) 44(11.9)

5 M0 (Hypertension), n(%) 0.681
7(No) 339(91.6)  343(92.7)

Z(Yes) 31(8.4) 27(7.3)

[n##(Plasma arsenic)/(ng:L™), X + s 929.24589.9 923.2#576.5 0.737

M$R(Plasma cadmium)/(ng-L"), X £ 5
ALT/(U-L™), X £5
AST/(U-L™), X+ s

TBIL/(umol-L™), X + s

104.30+124.3

27.29+12.25

24.73+5.85

13.91546.49

102.7+£128.7 0.803

73.88+44.09 <0.001

56.73+41.01 <0.001

16.68+12.86 <0.001

P<0.05) , AR RIM K R E R RUEST 10.09 ng-L ™,
SEEEJY 0.20~381.32 ng-L ™' MK H7ERFIAFXTERLH
EPE’\JEPﬁL%?Fﬁ“'m 10.89. 9.26 ng-L s IEBEKN LY

SERET, WHAMEHKESTFTEEA(P<0.001),
& 2,
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Table 2 Plasma uranium distribution in the case group and the
control group

MR EE (Concentration)/(ng-L™)

2851(Group) n P
SEE (Range) Py M Py
Xﬂ’ﬁéﬁ(Control) 370 0.20~327.11 5.01 9.26 14.38 <0.001

w148 (Case) 370 0.20~381.32 6.78 10.89  18.53

A1t (Total) 740 0.20~381.32 593 10.09  16.54

2.2 iﬁ%mﬁfgﬂ’\]ttﬁ

2.3 MREIKRE SHFINEEIERRvEX 4
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2.4 IMIREHRESFR{(ABXELD M

PRI S /5 SRR B, M HkEMAFRG%
2 8B BENIFEEXR(P>0.05), BEMN AL
HEEN(P<0.001), MEMFHRENHS, RERTF
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B/ 3.536 1Z, 0% 3 Fimmo

P4ttt (Nontinean =0-354
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S
22
wn
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Q /
- L L
///
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In $fi(In-uranium)
CEIRIET GF#E H5. OB/ EE R BMI
/= mAgERE R, b/ MmE%rE,
[Note] Adjusted for age, gender, drinking, smoking, BMI, education, occu-

RHBEE. R 5

pation, hypertension, hyperlipidemia, plasma arsenic concentra-
tion, and plasma cadmium concentration.
E 1 mM3RSIRE SIS X RAVRHIME L S SR ihsk
Figure 1 Restricted cubic spline curve of plasma uranium level
and liver injury
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Table 3 Conditional logistic regression analysis of the correlation between plasma uranium level and liver injury

KT SFBRLH (Control) fwfil<E (Case) A= #H(Crude) JA%E (Adjusted)

(Uranium level) n(%) n(%) (Liver injury rate)/% OR*(95%Cl) i OR®(95%Cl) i
Ql 92(24.9) 49(13.2) 34.8 S8 (Ref.) B8 (Ref.)

Q2 93(25.1) 94(25.4) 50.3 1.977(1.259-3.106) 0.003 2.043(1.135-3.680) 0.017
Q3 93(25.1) 99(26.8) 51.6 2.095(1.325-3.314) 0.002 2.246(1.238-4.075) 0.008
Q4 92(24.9) 128(34.6) 58.2 2.798(1.757-4.457) <0.001 3.536(1.955-6.397) <0.001

[ ]a RRIEBRFER; b KRIEFE. E3I/INEER. RE. sMmi. HERE. R, SI1E. SIS, miF/MT\RE, & In &

REMDAEHE FEEHRTRD N Q1~as TE,

4 fE S HRZE I 3 5

[Note] a: No confounding factor included; b: Adjusted for age, sex, drinking, smoking, BMI, education, occupation, hypertension, hyperlipidemia, plasma
arsenic concentration, and plasma cadmium concentration. According to the quartile values of plasma uranium concentration in the control group

after In transformation, the participants are divided into groups Q1-Q4.

3 g
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RIEHITHI— I 86 X £ 22 2 M ik E I %k
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