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Abstract:

professionals. [ Methods ] A total of 874 radiation professionals participating in the 20102011 annual physical examination

[ Objective ] To explore the effects of ionizing radiation and other factors on hepatic function of radiation

of Guangxi were selected as the exposure group. Another 300 healthy individuals without exposure to radiation from the same
physical examination were elected as the control group. Liver function indices of the two groups were detected. Single factor
analysis and multi-factor analysis were adopted to analyze the data. [ Results | The differences in the abnormal rates of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), cholinesterase (CHE), total protein (TP),
albumin (ALB), total bilirubin (TBIL), and direct bilirubin (DBIL) between the control group and the exposure group were of
statistical significance (P <0.05). The abnormal rates of DBIL, GGT, ALB in the radiation professionals of different service length
were statistically different (P <0.01). The levels of glutamyl transferase (GGT), ALT, AST, ALP, TBIL, and CHE for male radiation
professionals were all higher than those for the female in the same group (P<0.001). The level of DBIL in smokers was higher than
in nonsmokers (P<0.01). The DBIL level decreased with the increase of age (P<0.01); in contrast, the CHE level increased with the
increase of age (P<0.01). The GGT level was positively correlated with radiation service length (r=0.109, P=0.001), and the TP level
was negatively correlated with radiation service length (r=—0.128, P=0.000). [ Conclusion ] Abnormal hepatic function is found
in radiation professionals with high possibility, especially those with long-term radiation exposure history, and it is closely related to
radiation service length. Smoking, gender, and age also have a certain effects on liver function.
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AST (0~42U/L); ALP(40~110U/L); GGT(0~50U/L); CHE
(4620~11500U/L); TP(60~83¢/L); ALB(37~53¢/L); TBIL
(2~20 umol/L ); DBIL( 0~6 pmol/L ). FLAFIHREFEAREALE ik
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2.1 Ak AexT B o Ak IS AF AR F F o ik

[ 22 fisk 41 19 ALB 7K 5 X% BE A HL B T B 24 0d (P>
0.05) 4b, H & 8 3T T e 45 b ¥4 18 5 %t B4 FL A 4 A Ge it
R (P<0.05), {HERTE I ELE N, 4 flZH ALT, AST,
ALP. CHE. TP. ALB. TBIL. DBIL /)54 3 5% BRZH L4, 2%
A G 2EE X (P<0.05)( £ 1),

F1 EMASNRAFIIEERYERSERENILER

P4 (n=874)

X HEZH (2=300)

Eisn - - " 7
xts SR HWHE(%) Xt SR SRR (%)
ALT(UL) 27.34 +23.03 101 11.56 2316+ 13.14 2 733 3.840 4246
AST(U/L) 25.94 + 14.63 54 6.18 28.81 + 10.66 30 10.00 3.130 4910
ALP(U/L) 58.83 +17.65 100 11.44 66.17 + 18.97 8 2.68 5.882 20.371
TBIL( pmol/L ) 14.56 + 6.37 134 1533 7.75+3.70 1 033 22414 49.368
DBIL( pmol/T.) 3.82+2.83 95 10.87 294+ 1.49 4 1.33 6.799 26.303
CHE(UL) 9404.66 + 2196.22 134 1533 7501.73 + 1566.59 0 0.00 16.258 51.922
GGT(U/L) 36.25 +41.29 152 17.39 31.59 +25.56 41 13.67 2295 2255
TP(g/L) 77.26 + 5.41 90 10.30 70.61 + 6.83 9 3.00 15.290 15.403
ALB(g/L) 47.23£2032 48 5.49 4523 +3.58 2 0.67 1.692 12753
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#(P<0.01), GCT 55 %A BTN T8 nmi s ks (P<
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B <T4E(n=321) 7~144F(n=336) >144E(n=217)
EiFtan - o - — - — F Ve
Xt SHE(%) Xxs S FE (%) xS SHE(% )
ALT(U/L) 25.19 +24.96 9.97 28.54 +23.68 11.9 28.65+18.47 13.36 2214 1.525
AST(U/L) 2497 +16.93 5.30 25.79 +12.72 5.06 27.60 + 13.59 9.22 2.216 4.612
ALP(U/L) 58.37 + 18.94 13.40 57.86 + 16.44 11.31 61.01 +£17.36 8.76 2.287 2.760
TBIL( pumol/L ) 14.91 + 6.69 17.76 14.16 + 5.65 12.2 14.65 +6.93 16.59 1.182 4.254
DBIL( pmol/L) 4.15+3.35 15.89 3.50 + 1.64" 8.04 3.82+3.37 7.83 5.372 13.193
CHE(U/L) 9016.09 £2101.15 12.15 9655.81 +2290.61* 17.26 9590.57 +2111.69* 17.05 8.129 3.962
GGT(U/L) 29.38 +33.74 12.15 36.21 +37.92* 18.15 46.49 + 5291 23.96 9.587 12.799
TP(¢/L) 77.99 + 4.46 11.21 77.26 £5.79 9.52 76.18 + 5.90* 10.14 7.540 0.516
ALB(g/L) 48.71 +28.60 8.72 47.05 = 16.64 18.75 4530 +4.31 5.07 1.849 11.654

[E 1% S<7EMEITHALE, P<0.05; #: FI~14EHFTH 4 LE, P<0.05,

F3 EMMARE. (BT EEIEARAIENG (X £5)

- WA G4 gl
Wz KHZH ( n=262 ) AW AR (=612 ) t P PRI (=197 ) AR ( n=677 ) t P
ALT(U/L) 32.19 £ 31.65 2526 +17.77 3.326 0.001 30.13 +19.94 26.52 +23.81 1.939 0.053
AST(U/L) 28.50 +19.58 24.84 +11.74 2.810 0.005 27.47 £13.59 25.49 + 14.89 1.673 0.095
ALP(U/L) 60.74 + 15.63 58.01 + 18.40 2.244 0.025 60.91 +15.75 58.22+18.13 1.881 0.600
TBIL( pmol/L. ) 15.17 £7.24 14.29 +5.95 1.732 0.084 14.65 + 5.87 14.53 +6.52 0.224 0.823
DBIL( pmol/L ) 4.18 +3.29 3.66 +2.60 2.490 0.013 3.99 +2.05 3.77 +3.02 0.953 0.341
GGT(U/L) 46.11 +51.58 32.04 +35.21 3.476 0.001 4420 + 47.95 33.94 + 38.88 2.750 0.006
CHE(U/L) 9796.86 + 2055.09 9236.76 + 2234.58 4.031 0.000 9663.40 +2132.68 932937 +2210.22 1.882 0.060
TP(g/L) 76.99 = 6.91 77.38 + 4.63 0.835 0.404 77.03 + 5.81 77.33 +5.29 0.645 0.519
ALB(g/L) 46.76 + 4.44 47.43 +24.10 0.445 0.656 47.00 +4.70 47.29 £22.94 0.181 0.857
F4 HAREZHBRE
BECEES AR VR fE
P X k=1, Z=2
L& X =1, &£=2
el X, =1, &=2
AR X, <30 % =1, 30~40 % =2, >40 % =3
R T X; <TAE=1, 7~144F=2, >144:=3
T HhREA TitE bR Y LRI B
F5 HIEEETUERN S ELERADTER
97 i (CIEIEEYSY bR LR A T EVEEY 3 t P P C R AL T A 95%CT
GGT(HH0m ) 54.192 5.824 — 9.304 0.000 — 42.760~65.623
P -22914 3.149 -0.242 -7.277 0.000 -0.239 ~29.095~-16.734
O TS 7.475 2.129 0.108 3.247 0.001 0.109 2.271~9.209
TP (#4050 78.94 0.477 = 165.653 0.000 — 78.005~79.876
O TS -0.892 0.234 -0.128 -3.81 0.000 -0.128 ~1.352~-0.433
ALT (F5000) 41.945 2319 — 18.089 0.000 — 37.394~46.496
PES -11.65 1.747 -0.220 -6.669 0.000 -0.220 ~15.079~-8.222
AST(HH00) 33.826 1.483 — 22.813 0.000 — 30.916~36.736
e -6.289 1.117 -0.187 -5.63 0.000 -0.187 ~8.481~-4.097
ALP (F 8051 ) 70.59 1.772 — 39.837 0.000 — 67.112~74.068
LR -9.378 1.335 -0.231 -7.025 0.000 -0.231 ~11.998~-6.758
TBIL( %505 ) 16.806 0.653 = 25.733 0.000 — 15.524~18.088

L5 -1.794 0.492 -0.123 -3.646 0.000 -0.123 —-2.759~-0.828
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B Ts [TIEVEES 3 PRz LR A EVEES S t P ke R 5L Pl Il Z2 5501 95%CT
DBIL (% %05 ) 3.734 0.347 — 10.757 0.000 — 3.053~4.415
WA 0.682 0.215 0.110 3.179 0.002 0.107 0.261~1.103
AR -0.383 0.127 -0.105 -3.016 0.003 -0.102 -0.632~-0.134
CHE (%090 ) 10 070.009 331.364 = 30.39 0.000 = 9419.645~10 720.374
P -1 002.526 170.013 -0.199 5.897 0.000 -0.196 —1 336.209~-668.843
AR 281.882 95.548 0.099 -2.95 0.003 0.099 94.351~469.412
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