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[4552] 12564 BEBEMEIEN Mk A R =FAFRIRERER(T3) . BURERER(T4) . B =PRSS
(FT3) . R BURERER(FT4) F TSH KB M( Pys, P,s) 35179 1.16(1.03,1.29) ng-mL ™ 7.70(6.70,
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BERY T4, FT4 JKTEBEAE, B(95%CI) 23 3179-0.102(-0.166~-0.038) . -0.020(-0.027~-0.013),
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Thyroid-stimulating hormone and thyroid hormone levels in association with occupational
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University, Guangzhou, Guangdong 510310, China; 2. Xishan Coal Electricity (Group) Corporation
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Abstract:

[Background] Thyroid hormones are crucial for development and proper functioning of human
physiological systems. Current research on the thyroid mainly focuses on the impacts of lifestyle
factors on thyroid dysfunction, while less attention is paid to the factors affecting thyroid hormone
levels, especially occupational hazards, which warrants further investigation.

[Objective] To investigate the associations between occupational hazard exposure and thyroid-
stimulating hormone (TSH) and thyroid hormone levels in male coal mine workers.
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A cross-sectional study design was adopted. A total of 12564 workers who participated in the occupational health check-ups
at the Xishan Coal Electricity (Group) Corporation Occupational Disease Prevention and Control Institute in 2023 and met the inclusion
and exclusion criteria were selected as research subjects. A self-designed electronic questionnaire was used to collect basic information,
occupational history, and lifestyle habits of all study subjects. Height, weight, thyroid function test results, and occupational hazard expo-
sure of the study subjects were obtained through occupational health examinations and routine workplace occupational hazard detection
records. Generalized linear regression was used to analyze the associations between occupational hazard exposure and the levels of TSH
and thyroid hormones.

The median (P,s, P;s) levels of triiodothyronine (T3), thyroxine (T4), free triiodothyronine (FT3), free thyroxine (FT4), and TSH in
the included 12 564 male coal mine workers were 1.16 (1.03, 1.29) ng-mL™, 7.70 (6.70, 8.90) pug-dL™, 3.63 (3.40, 3.84) pg-mL™", 1.19 (1.08,
1.30) ng-dL™, and 1.93 (1.36, 2.78) ulU-mL™, respectively. The overall abnormality rate of thyroid hormones was 2.83%, with the highest
rate for subclinical hypothyroidism (1.83%), followed by hyperthyroidism (0.37%), hypothyroidism (0.32%), and subclinical hyperthyroidism
(0.31%). After adjustment for confounding factors, the generalized linear regression model showed that long working hours were associated
with higher levels of T3 and FT3, with 8 (95%Cl) values of 0.011 (0.003, 0.019) and 0.038 (0.019, 0.057) respectively. Night shift work was
linked to increased TSH levels and decreased FT4 levels, with 8 (95%Cl) values of 0.171 (0.016, 0.326) and -0.012 (-0.019, -0.006) re-
spectively. Coal dust exposure was associated with decreased levels of T3 and T4, with 8 (95%Cl) values of -0.022 (-0.037, -0.008) and
-0.320 (-0.434, -0.207) respectively. Noise exposure was related to decreased levels of T4 and FT4, with 8 (95%Cl) values of -0.102
(-0.166, —0.038) and —0.020 (-0.027, -0.013) respectively.

The TSH and thyroid hormone levels of coal miners are mostly within the normal reference ranges, with a low abnormality
rate. Long work hours, night shift work, coal dust, and noise are associated with the levels of TSH and thyroid hormone levels in the male
miners. Coal companies should reasonably arrange working hours, optimize the night shift scheduling system, and enhance protection
against coal dust and noise to promote occupational health and safeguard the physical health of miners.

coal miner; thyroid-stimulating hormone; thyroid hormone; occupational hazard
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SN iE & B =K 99.35%, BMIBY M(P,s, P,) 9 25.56
(23.33,27.94) kgm™, KE /AR MU EFHELL
53.69%, & B AJU N LL<3000 7T 3001~6000 7T A
F, G5 41.86%F] 36.55%, EHEE i EL 90.01%
BRI, RB REIJBENAED A 7129 A
(56.74%) . 7348 A(58.48%). 4419 A(35.17%), X B
2558 A(35.17%) BIAB G SIR,

SBMIET Mk AR T3, T4, FT3. FT4 # TSH 7K
B M(P,s, Pys) 43 B 79 1.16(1.03, 1.29) ng-mL™. 7.70

(6.70,8.90) pg-dL™ 3.63(3.40,3.84) pg-mL™\ 1.19(1.08,
1.30) ng-dL™ 1 1.93(1.36, 2.78) plU-mL™s ZSHf 37 A R
KERTHAEM B LR SR E XN 2.83%, FIRERTIEE
TUHHEBIRENRN 0.37%, TliRFRFEIRIEINEEFTHES
JRER 0.31%, FIRARIIBERIRE B/RZEA 0.32%, T
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BRI ARSHBNEREBRITFERX(P<0.05),
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x1 BHET M ARFREAOZFFHEAE TSH FBRERBFKTERELR [n=12564, M(Pys, Pis)]

Table 1 Comparison of TSH and thyroid hormone levels in male coal miners grouped by demographic characteristics

[n=12564, M (P, Pss)]

AOEHFE n(%) T3/(ng:mL™) T4/(ug-dL™) FT3/(pg-mL™) FT4/(ng-dL™) TSH/(WIU-mL™)
Rk
i 12482(99.35) 1.16(1.03,1.29) 7.70(6.70,8.90) 3.63(3.40,3.84) 1.19(1.08,1.30) 1.93(1.08,2.78)
HihREi& 82(0.65) 1.13(0.94,1.24) 7.55(5.90,8.83) 3.66(3.42,3.89) 1.23(1.12,1.31) 1.97(1.32,2.75)
z -2.234 -1.462 -1.112 -1.59 -0.104
P 0.025 0.144 0.266 0.112 0.917
BMI
iR E 171(1.36) 1.10(0.98,1.24) 8.00(6.98,9.40) 3.51(3.25,3.78) 1.21(1.11,1.31) 1.79(1.33,2.59)
E=E 3822(30.42) 1.14(1.02,1.27) 7.80(6.70,9.00) 3.61(3.38,3.81) 1.19(1.08,1.30) 1.87(1.31,2.68)
BE 5487(43.67) 1.15(1.03,1.28) 7.60(6.60,8.80) 3.63(3.40,3.84) 1.19(1.08,1.30) 1.94(1.36,2.80)
RABA 3084(24.55) 1.18(1.05,1.32) 7.75(6.70,9.00) 3.66(3.42,3.87) 1.19(1.09,1.30) 2.03(1.43,2.88)
H 80.606 34.377 51.534 3.424 47.138
P <0.001 <0.001 <0.001 0.331 <0.001
BERE
INERUT 139(1.11) 1.20(1.07,1.32) 7.80(6.60,9.10) 3.53(3.31,3.81) 1.14(1.05,1.22) 1.82(1.21,2.85)
LS 1533(12.20) 1.16(1.03,1.29) 7.60(6.40,8.70) 3.56(3.32,3.78) 1.14(1.05,1.25) 1.88(1.31,2.74)
=H/HE 4146(33.00) 1.18(1.05,1.31) 7.70(6.60,8.90) 3.64(3.42,3.85) 1.17(1.07,1.29) 1.94(1.36,2.81)
KE/ABRULE 6746(53.69) 1.14(1.02,1.27) 7.80(6.70,8.90) 3.64(3.40,3.85) 1.21(1.11,1.32) 1.94(1.37,2.77)
H 58.339 20.375 71.745 292.439 4,673
P <0.001 <0.001 <0.001 <0.001 0.197
FAANBBN/TT
<3000 5259(41.86) 1.16(1.03,1.30) 7.70(6.70,8.90) 3.62(3.39,3.84) 1.18(1.08,1.30) 1.93(1.36,2.77)
3001~6000 4592(36.55) 1.15(1.02,1.28) 7.70(6.70,8.90) 3.64(3.40,3.84) 1.19(1.09,1.31) 1.93(1.36,2.76)
6001~10000 1946(15.49) 1.17(1.04,1.30) 7.70(6.60,8.90) 3.63(3.41,3.84) 1.18(1.08,1.30) 1.96(1.35,2.83)
210000 767(6.10) 1.15(1.02,1.29) 7.70(6.70,9.00) 3.64(3.40,3.86) 1.19(1.09,1.31) 1.92(1.34,2.76)
H 7.829 0.838 3.907 18.558 1.096
P 0.050 0.840 0.272 <0.001 0.778
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gR1
AOSISHE n(%) T3/(ng-mL™) T4/(pg-dL™) FT3/(pg-mL™) FT4/(ng-dL™) TSH/(WIU-mL™)
SERAROR
& 818(6.51) 1.15(1.02,1.27) 7.90(6.80,8.90) 3.65(3.44,3.86) 1.22(1.11,1.32) 2.09(1.45,2.94)
BiE 11309(90.01) 1.16(1.03,1.29) 7.70(6.60,8.90) 3.63(3.39,3.84) 1.18(1.08,1.30) 1.93(1.35,2.76)
Hth 437(3.48) 1.16(1.03,1.30) 7.80(6.80,8.90) 3.58(3.36,3.83) 1.20(1.09,1.33) 1.90(1.38,2.89)
H 1.199 3.899 10.508 33.825 10.313
P 0.549 0.142 0.005 <0.001 0.006
IR
= 2416(19.23) 1.12(0.99,1.24) 7.60(6.50,8.70) 3.56(3.32,3.81) 1.18(1.08,1.30) 2.10(1.48,3.03)
BEREAE 3019(24.03) 1.18(1.06,1.31) 7.70(6.70,8.80) 3.65(3.42,3.85) 1.17(1.07,1.28) 2.04(1.41,2.94)
= 7129(56.74) 1.16(1.03,1.30) 7.80(6.70,9.00) 3.64(3.41,3.85) 1.20(1.09,1.31) 1.84(1.31,2.64)
H 155.910 32.610 75.878 50.026 137.503
P <0.001 <0.001 <0.001 <0.001 <0.001
N

B

il

B
OONCHED DY mCON RED DN K S TR @ oD

%
&

4636(36.90)
580(4.62)
7348(58.48)

8145(64.83)
4419(35.17)

10006(64.83)
2558(35.17)

1.18(1.05,1.31)

1.17(1.04,1.31)

1.14(1.02,1.27)
115.492
<0.001

1.16(1.03,1.29)
1.15(1.03,1.28)

-2.606
0.009

1.16(1.04,1.30)

1.13(1.00,1.26)
-7.918
<0.001

8.00(6.80,9.20)

7.90(6.80,9.10)

7.60(6.50,8.70)
135.150
<0.001

7.80(6.70,8.90)
7.70(6.60,8.90)

-1.119
0.263

7.80(6.70,8.90)

7.60(6.60,8.80)
-3.581
<0.001

3.63(3.39,3.84)

3.60(3.37,3.81)

3.63(3.40,3.84)
4.412
0.110

3.64(3.40,3.85)
3.61(3.39,3.83)

-3.413
0.001

3.64(3.41,3.85)

3.59(3.36,3.82)
-6.027
<0.001

1.17(1.08,1.28)

1.18(1.06,1.28)

1.20(1.09,1.31)
59.926
<0.001

1.18(1.08,1.30)
1.20(1.09,1.31)

-3.947
<0.001

1.19(1.08,1.30)

1.19(1.08,1.31)
-1.058
0.290

1.91(1.33,2.75)

1.91(1.38,2.84)

2.02(1.41,2.91)
2.969
0.227

1.94(1.37,2.81)
1.90(1.35,2.73)

-2.281
0.023

1.94(1.35,2.78)

1.93(1.36,2.78)
-0.442
0.658

2.2 BRI Mk A SRR EERZELLIR

HFF A 8119 & (64.62%) MEH M A R TFTE
KT T, 6798 & (54.11%) &

S RB R

BE(7.99%) o
BHIEET MAER T3, FT3. TSH KFIERT

S B ERIUL B AR
ARREES(49.86%) , MIELRIFEELLFIM

S KT

NI{ENABESEEHRITFE
FT4, TSH K FER SR TENARIEZERER éﬁfr—?—
B X (P<0.05),T3. T4, FT3. FT4 JKFETE
HABEREBRITERX

KEERTIRE

(P<0.05),

B X (P<0.05), T4, FT3.

Ezzd\i/l\

(P<0.05), T4, FT3. FT4
ZENEABEREERITEREX
& 26

®2 BUETMAULARFEIRIEERRAR TSH MEFRBRHRKTFAILLE [1=12564, M(Py, Prs)]

Table 2 Comparison of TSH and thyroid hormone levels in male coal miners grouped by occupational hazards [n=12564, M (P,s, P;s)]

PR EERE n (%) 3/(ng-mL™) T4/(ug-dL™) FT3/(pg-mL™) FT4/(ng-dL™) TSH//(WU-mL™)
KINIE
= 4445(35.38) 1.15(1.03,1.29) 7.70(6.70,8.90) 3.60(3.37,3.82) 1.19(1.09,1.31) 1.97(1.39,2.83)
= 8119(64.62) 1.16(1.03,1.29) 7.70(6.60,8.90) 3.64(3.41,3.85) 1.19(1.08,1.30) 1.91(1.34,2.75)
V4 -2.087 -0.461 -5.364 -1.569 -2.820
P 0.037 0.645 <0.001 0.117 0.005
eimnd
& 5766(45.89) 1.15(1.03,1.28) 7.80(6.70,9.00) 3.62(3.39,3.83) 1.20(1.10,1.31) 1.90(1.35,2.70)
= 6798(54.11) 1.16(1.03,1.29) 7.70(6.60,8.90) 3.64(3.40,3.85) 1.18(1.07,1.29) 1.96(1.37,2.85)
z -1.372 -2.758 -3.064 -8.037 -3.292
P 0.170 0.006 0.002 <0.001 0.001
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&R 2
RIBEERER n (%) T3/(ng-mL™) T4/(ug-dL™) FT3/(pg-mL™) FT4/(ng-dL™) TSH//(uiu-mL™)
HLRE
& 11560(92.01) 1.16(1.03,1.29) 7.80(6.70,8.90) 3.62(3.39,3.84) 1.19(1.09,1.30) 1.94(1.36,2.78)
2 1004(7.99) 1.15(1.02,1.27) 7.40(6.30,8.60) 3.69(3.45,3.88) 1.16(1.05,1.28) 1.89(1.35,2.75)
z 5.143 46.396 29.352 26.895 0.189
P 0.023 <0.001 <0.001 <0.001 0.664
BERE
& 6299(50.14) 1.15(1.02,1.28) 7.80(6.80,9.00) 3.59(3.32,3.82) 1.21(1.11,1.32) 1.91(1.37,2.72)
2 6265(49.86) 1.16(1.03,1.29) 7.70(6.60,8.90) 3.64(3.41,3.85) 1.18(1.08,1.29) 1.94(1.35,2.79)
z 2.398 21.499 20.553 97.219 0.052
P 0.122 <0.001 <0.001 <0.001 0.820
N . e, %3
2.3 BRBERZES TSH MR ZKFRIREX , : :
o _ . A5 =i L Titp) 18A3
[TXHELFARTERER, TRSFABRE(RE g
A 3)mh, K TR TEABEH T3, FT3 /KBS, B Al T3 —0.018(—0.032~—0.004): —0.020(—0.034~—0.006): —0.022(—0.037~—0.008):
. e e T4 -0.399(-0.509~-0.288) -0.397(-0.507~-0.287)" -0.320(-0.434~-0.207)
79 0.011(95%CI: 0.003~0.019)+ 0.038(95%CI: 0.019~ FT3  0.048(0.014~0.081)  0.045(0.011~0.078)  0.035(-0.001~0.069)
0.057); WYL T {F ABFRY FT4 /K EEARX, M TSH 7KF FT4  -0.026(-0.038~-0.014) -0.024(-0.036~-0.012)" ~-0.010(-0.022~0.003)
- . . TSH  0.001(-0.274~0.275) —0.005(-0.281~0.270) -0.072(-0.356~0.213)
B 15, B9 5 79-0.012(95%Cl: -0.019~-0.006)+ 0.171 .
(95%Cl: 0.016~0.326) ; BRI ET AEEHY T3, T4 /KF T3 0.007(-0.001~0.015)  0.003(-0.005~0.010)  0.006(-0.002~0.014)
Ny o o _ T4  -0.139(-0.199~-0.079) -0.161(-0.221~-0.100)" -0.102(-0.166~-0.038)"
E1E, ’8 33173-0.022(95%Cl: . 2_;037 0.008) ~0.320 FT3 0.032(0.014~0.051)°  0.024(0.005~0.043)"  0.017(~0.002~0.037)
(95%Cl: -0.434~-0.207) ; BIRERE ABR T4, FT4 FT4  -0.025(-0.032~-0.019)" -0.024(-0.031~-0.018)" -0.020(-0.027~-0.013)"
K ER, B84 2l 39 -0.102(95%Cl° -0.166~-0.038) « TSH  0.084(-0.065~0.233)  0.079(-0.074~0.231)  0.056(-0.104~0.217)
B X I*: P<0.05; BE 1: ANREDDE; B 2; HEER. Rik. BML

-0.020(95%Cl: -0.027~-0.013), @I A Lb X, K I
FAEBEFRZEG, KT ITES 13, FT3 KFAIXEX
MEAEER; RIITIES FT4. TSH KR KEXMEGFR
T, 5 T4, FT3 KRR P Z IR A RS, Ha
BBES T3 KFHXEKMEHREGIER, 5 14 KFRKEX
MBI T, 5 FT3. FT4 KRR R LA KB
M, RERES T4, FTAKFRXREEMEBR TR, 5

HEREE. 8B AR IEEWR. RIA. KB, 8%, FFR
& fRA 3 ABEE IRV EEER,

3 iTig
AIAFREIXT 2023 EFAELLIER(ER) BESR
FA THRlLFBH}éFﬁExE'Jkﬁ%lb‘ﬁ%h,)ﬂm’] 12564

BB EIEE Mk A SRR IEE R

AT, ZIMIZER

FT3 KRR HZ
®3 RURERES TSH MRRBRE K TR

Table 3 Relationships of occupational hazards with TSH and thy-

[8(95%Cl) ]

FINARERERNE, AR 3

roid hormone levels [ (95%Cl)]

L

- Ritk]

2831 oLtk
KINIE
3 0.009(0.001~0.017)"
T4 0.017(-0.046~0.080)
FT3  0.035(0.018~0.053)"
FT4  -0.004(-0.011~0.003)
TSH  -0.017(-0.172~0.139)
RIIT1E
3 0.003(-0.005~0.010)

T4  -0.083(-0.143~-0.023)"
0.017(0.001~0.034)"
FT4  -0.021(-0.028~-0.015)"
0.190(0.040~0.339)"

FT3

TSH

0.010(0.002~0.018)"
0.026(-0.036~0.089)
0.036(0.019~0.054)"
-0.005(-0.011~0.002)
-0.006(-0.161~0.150)

-0.001(-0.009~0.006)

-0.092(-0.152~-0.032)"

0.016(-0.001~0.032)

-0.017(-0.023~-0.010)"

0.176(0.025~0.327)"

0.011(0.003~0.019)"
0.043(-0.020~0.105)
0.038(0.019~0.057)"
-0.003(-0.010~0.004)
-0.022(-0.178~0.135)

-0.002(-0.010~0.006)
-0.058(-0.120~0.004)
0.006(-0.013~0.025)

-0.012(-0.019~-0.006)"

0.171(0.016~0.326)"

Al AB¥ T3, T4, FT3. FT4 M TSH K FEEANM F EEE
SEZLEN, REERIRD. BREREHERNE R
BEREEN 2.83%, AP IGKFRRBBRENER
Kix=(1.83%), XA RARRIIBETTH AE(0.37%) <
BRBRINAERIE E(0.32%) « L IIE PR BR IR BR Th BE U
fE(0.31%) o X—4ERP\BETF LSHXEIFHE. &
1. BIBRBRRT R B fth i b 28 (i1 P& B FARBRTHBE =
EE(5.50%) ", [FIRY, 2B 5T AP = KB B9 IR AR TH BE
SEBEAERETETF—MEFILREXAEBNE
KIRIHEERERS BRERLERY, £/8 “BREIANMN ,
ZEL A\ BERY RS M( Py, P,s) 79 37.00(33.00, 47.00)
T, B TFHEENS, AEER R, b, &
Mk A B ERBIEEE REER, H B EREREE
Hﬁiﬂ%mfﬁr“ &G, RERERATE TIEEREABE
ST Bt ZABEASREREHNEEKFEM,

‘-‘I:.E',
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R, BAEDNS BIRERIIRE Z L ZIAE X,
Hulged@id B A5OSR \S LR RN S W MTE
5K AR R R, B Mk A BRI TIE@EE LU
EAFHRE, BERTFUALAETNDANEANE, H
SHEREERS, BIHHRIR, E2HEKX, FLLR
KIRIEER B & £ ERK.

ARREREDTEREZI, BHET MILEB
T3. FT3. TSH K FEREK IR TEABEEER
ElAS HrE—FiEH, KT TE AR T3, FT3 K
FHE, MEEMBRPHRMBREXEF L. BF
EMREZMEK TN TS BRREINEERIREL £ X
BARX" T, B R KM 2 BRI ThRERE RS T IE
BIKHEKF, B I TER MM EIRERINEAERYE
ENFIHEAER. BLIURITRFERRTEREA, KT
TESIEEMIEMR B R N o] feEE M ENFIPRE
BEAMY, KINENSRE TIESRSAHN T4
R BVIRE, T B BX-E K- R BR (hypothalamic-pitu-
itary-thyroid, HPT) 3BV T3 5K 7, (& 16 TSH BB R
3 HBYE N, TR ER S W E ZH TSH, TSH ERTF
R, RHBFRBERENERS DM, £1F T3, FT3
KEF B, 53T, XFhF = a fE B B A —Fh
MR Ko

BT EEAR/ SR A SR BT S M A KR YT
BE. EIE-LIEWOR. EEREUNTERE, ®RUT
EERAINNABEDRES, AHFRAM, R TE
ANEBERY TSH KA S, T FT4 7K FRE(K. Leso FPIX
FRUNBRMTESERBERTUNERRLEZ
B XBEMMRBLZIN T XMUNER, RUMTHES
TSH R EF+ & 2 i8] 2 IEAH X, Khosravipour F*XF
KEAEIV M HFRRE T By, BENKITESH
KERHEKFENXRAREN, SEEBYHNTAE
b, VI T A T4 KT EZREME, M—RE LT, 14
M FT4a MEBNTBRBEE M, RULTEMELA
REENEYHTE MBPREEENSBEAEHE
HEBRTEM™, EYHNEILEMT HPT MAIES
B, SHERHED VR B, E£1EFERITIE,
NKIBESINE] TSH 899278, B8 HMAE [H R 6 FER
FIZF, LLINMEBRIB TIERI AR, H TSH B9 45E Bh
FARZINE, MHIFLHEIT. ik, R TFREFEREE
HAR ARETEERRSBEERIITHOAR, H
EEME M TSH KFES,

BLRIET TARVERENEPREENARE,
THARBERRERLI, BHET MILER T30 T4,

FT3. FIA K EER B R LEBRBAHBFERITFEES.
ElAm M —TIeH, WA FE AR T30 T4 KFEEF
1Ko Wang ZC¥I33 Ah[E LU 75 2 75 L 308 F SR 4E T /E @
EMIEE. aa5EMENEENELHITHAS 9
WA, T IELPEERIRNEEEE, . kEF
BEERERTMRRIBEENENIFIESEER, Kim E*
ETXEERRBESEFRLETEZE(National Health
and Nutrition Examination Survey, NHANES) 2007—2012
FNEIE, fREBEEYUNENEE S FRERH
RKFZERNXBEY, ARERETR, WEES 13,
T4 KFEEHEERR, X—HERERARNIELRE
MRER B BIEA—MHERNA DB TFIEY
7, BEWE 3N &Y BB IR AR 1 | L ¥ BB (thyroid peroxidase,
TPO) RYJEE, TPO TEFURBR MR S I B i R (E
A, iRECME Fa L UNEIERM AL, iy
TPO JEMERVINFI S EFIMX—X B B, REAHERE
EIRBRE RIS RIIFE, Chen F EIFEKIE NHANES
B, I 2007—2008 FRYEIEXT FIRERE R S8,
RNWMEBEBNXRFTAETHR, ARERESR, I
RPREES 13, T4 7 F13 20X, TERRT HE
B0 TPO JEMESN, FEEINHIS 5 KRB S H= A
B B BAAES, R PR ES VR M AR DI S, AR BR B = B9 i
RERZME, T4 MEBEMEER 13 B, B
KBRS R AV B PR B BT RE 2 B F2 0, 3# T T BUR AR
KRR,

KRR BREDINER LI, BEET MILED
T4, FT3, FIA KRB BRERBAHBGFERITFE
Fo BADITH—DIEH, BAERE AR T4, FT4 7K
THE. XARERE—MEANNIRB BETAR
NPNENEENEMRREREM, KPRERES
S 13§ 14 KFRIBRESY, BRI, XMXBEEEHN
EMENHE R TLER. BFBIRHIGERETGE
BT T ERRYSE MRUE B R R R TN B, 7]
BEE T R ARG M T (b E R FRBRINAE ", 24
M, XLELMNAED FIRNRER.

RARGFE—ENBRYE: OFRAFR AEETEE
Bigit, TERERRX R O RAR T ZiXE G
PR HENER, EREFE—ENLOIZRE. MR
ANEBZMBPRBEHEREKENEZERER, BERHAR
A, HARXARIT ROV A EH 1 THERNE.

2R ERTR, BMIRT Mk AR TSH 5 RAREREE
SERHERMR, KT TE REITIE. B 125
ZRUBERERSHBRBHEKEEFEXEK, XN
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