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Association of urinary metals levels with obesity in urban preschoolers in Shiyan of Hubei
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Liting'®, ZHOU Shangcheng™ LI Xiaowen?®, DING Hongcheng?, WANG Jing* '3 (1.a.School
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Diversion, Hubei University of Medicine, Shiyan, Hubei 442000, China; 2.Department of Child
Health, Shiyan Maternal and Child Health Hospital, Shiyan, Hubei 442000, China; 3.Department
of Endocrinology, Renmin Hospital, Hubei University of Medicine, Shiyan, Hubei 442000, China)
Abstract:

[Background] Metal exposure is associated with obesity in adults, but evidence from studies on
preschool children is insufficient.

[Objective] This study is designed to analyze the relationship between urinary metal levels and
obesity in preschool children.

[Methods] In the cross-sectional study, a questionnaire survey and a physical examination were
conducted among 1595 preschoolers in Shiyan of Hubei Province. According to the standards of
the World Health Organization, body mass index (BMI) > the 95th (Pss) percentile for their age
and sex is considered to be obese. The urinary concentrations of 24 metals were determined
by inductively coupled plasma mass spectrometry. The participants were divided into Q1 to Q4
groups according to the quartiles of urinary metal concentrations. The relationships between
exposure levels to mono-metals and poly-metals and obesity in the preschoolers were evaluated
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by binary logistic models, and variables in the polymetallic exposure model were screened by Lasso regression.

[Results] A total of 1471 children were included in this study, with a mean age of (4.4£1.0) years, and boys accounted for 55.6%. The
overall obesity rate was 11.8%. In single-metal models that was adjusted for obesity-related factors (such as sex, age, birth weight), the
risks of obesity for children in the vanadium, copper, manganese, and uranium Q3 groups were 52%, 56%, 55%, and 75% of those in the
Q1 groups; the risks of obesity for children in the molybdenum, vanadium, rubidium, aluminum, cadmium, arsenic, uranium, and thallium
Q4 groups were 54%, 56%, 59%, 52%, 50%, 39%, 73%, and 55% of those in the Q1 groups, respectively; except copper and manganese,
above metals had a linear trend with the risk of childhood obesity (Pienq <0.05). Six metals such as vanadium, aluminum, cadmium,
arsenic, uranium, and titanium selected by LASSO regression were included in the polymetallic exposure model, and the results showed
that the risk of obesity for children in the arsenic Q4 group was 50% (95% C/: 0.28-0.87) of that in the Q1 group, and there was still a
linear trend (Piens=0.046); the risk of obesity for children in the uranium Q3 group was 53% (95% CI: 0.31-0.91) of that in the Q1 group,
but there was no linear trend (Pieng=0.131).

[Conclusion] Some urinary metal levels are negatively correlated with obesity of preschool children in Shiyan city of Hubei province,

among which arsenic and uranium may be potential critical influencing factors for obesity.

Keywords: preschool child; obesity; urine; metal
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Table 1 Baseline characteristics of study participants

=8 At 3FAERE) L§ BER) LE
Variable Total Non-obese children Obese children P
(n=1471) (n=1297) (n=174)
31 (Sex) [n (%)] <0.001
2 (Boy) 818 (55.6) 698 (53.8) 120 (69.0)
% (Girl) 653 (44.4) 599 (46.2) 54 (31.0)
F8 /% (Age/year) (xts) 4.4+1.0 4.4+1.0 4.8+1.0 <0.001
BMI/ (kg:m?) (xts) 16.8+1.7 15.9+1.1 19.5+1.9 <0.001
H A KE /kg (Birth weight/kg) [M (Ps, Pss)] 3.3 (3.1, 3.6) 3.3 (3.0, 3.6) 3.4 (3.2, 3.7) <0.001
R BMI/ (kg'm?) [Father’s BMI/ (kg'm™)] [M (Pas, Ps)] 23.9 (22.0, 25.8) 23.7 (21.7, 25.7) 24.8 (23.2, 26.7) <0.001
3% BMI/ (kg:m?) [Mother’s BMI/ (kg:m?)] [M (Pas, Pys)] 21.1 (19.7, 22.9) 21.0 (19.6, 22.8) 21.9 (20.4, 23.6) <0.001
BEE AT (Mother’s mode of delivery) [n (%) ] <0.001
B (Natural birth) 539 (36.6) 497 (38.3) 42 (24.1)
Z|= 7= (Cesarean section) 932 (63.4) 800 (61.7) 132 (75.9)
1B# 753, (Feeding method) [n (%)] 0.62
&3, (Breast milk) 837 (56.9) 732 (56.4) 105 (60.3)
BA (Mixing) 502 (34.1) 447 (34.5) 55 (31.6)
AT (Artificial) 132 (9.0) 118 (9.1) 14 (8.1)
Jh 4 F 22 (Only-child) [n (%) ] 0.42
7 (No) 660 (44.9) 577 (44.5) 83 (47.7)
2 (Yes) 811 (55.1) 720 (55.5) 91 (52.3)
RFEMSIZE (Father’s education level) [n (%) ] 0.48
FF X LLT (Junior high school and below) 149 (10.1) 134 (10.3) 15 (8.6)
B &A% (High school and junior college) 513 (34.9) 457 (35.2) 56 (32.2)
KE XL E (University and above) 809 (55.0) 706 (54.5) 103 (59.2)
BENXIZE (Mother’s education level) [n (%)] 0.30
#5K LLF (Junior high school and below) 43 (2.9) 41 (3.2) 2(1.2)
B &AF%E (High school and junior college) 869 (59.1) 767 (59.1) 102 (58.6)
KERKLLE (University and above) 559 (38.0) 489 (37.7) 70 (40.2)
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R14t
N it JERERE) LZE BER¥) LE
V:rliile Total Non-obese children Obese children P
(n=1471) (n=1297) (n=174)
R BIEME (Parental smoking ) [n (%) ] 0.42
& (No) 1175 (79.9) 1040 (80.2) 135 (77.6)
= (Yes) 296 (20.1) 257 (19.8) 39 (22.4)
BREFFHEMARH /min (Screen time every day/min) [M (Pss, Prs)] 60 (30, 90) 60 (30, 80) 60 (30, 90) 0.37
FXREETIETI /h (Sleep duration every day/h) [M (Ps, Pss) ] 9.8 (9.5, 10) 9.8 (9.5, 10) 9.5 (9.2, 10) 0.001
FEWZIREE /min (Meal duration every meal/min) [M (Pss, Pss)] 20 (20, 30) 20 (20, 30) 20 (15, 25) <0.001
KEEAIIBUWN /7T (Household monthly income per capita/yuan) [n (%)] 0.07
<4999 929 (63.1) 819 (63.1) 110 (63.2)
5000~11999 453 (30.8) 406 (31.3) 47 (27.0)
>12000 89 (6.1) 72 (5.6) 17 (9.8)
S XRi=ohEtia) /h (Physical activities every day/h) [n (%) ] 0.60
<2 989 (67.2) 869 (67.0) 120 (69.0)
=2 482 (32.8) 428 (33.0) 54 (31.0)
%% (Eat vegetables) [n (%)] 0.52
% (No) 795 (54.0) 697 (53.7) 98 (56.3)
2 (Yes) 676 (46.0) 600 (46.3) 76 (43.7)
1A (Eat meat) [n (%)] 0.26°
7 (No) 49 (3.0) 46 (3.5) 3(1.7)
= (Yes) 1422 (97.0) 1251 (96.5) 171 (98.3)
k& (Picky eater) [n (%)] 0.001
7 (No) 423 (28.8) 355 (27.4) 68 (39.1)
= (Yes) 1048 (71.2) 942 (72.6) 106 (60.9)
[E] BMI : (KBRIEEK. a © 3 Fisher's iEHaIQ 30,
[Note] BMI: Body mass index. a: Fisher’s exact test.
R2 MAWNRNRERERERBRE
Table 2 Crude and creatinine-adjusted urinary metal concentrations in study participants
FARENETNRERBEERE/ (gl RENEHRERBREDH/ (uee”)
28 Crude urinary metal concentrations/ (ug-L™) Creatinine-adjusted urinary metal concentrations/ (ug-g")
e Geoﬁgrii’}cJ f’l&ea n Ps Pas Pso Prs Pos G eoﬁgﬁ] %nyea n Ps Pas Po Prs Pos
$8 (Molybdenum) 78.19 23.06 49.84 78.47 125.65 257.75 366.23 130.03 256.88 368.37 529.02 1078.12
$f (Vanadium) 0.32 0.17 0.24 0.31 0.41 0.69 1.50 0.64 1.03 1.45 2.09 4.07
F (Copper) 15.20 6.47 10.70 14.93 21.67 39.21 71.20 34.88 52.28 65.23 92.22 192.29
$% (Manganese) 0.62 0.14 0.40 0.62 1.04 2.98 2.89 0.59 1.59 2.94 5.67 17.56
0 (rubidium ) 977.93 400.47 669.93 983.45 1401.72 2791.70 4580.35 1931.48 3218.03 4574.21 6494.61 12480.57
$8 (Aluminium) 27.16 14.95 21.02 26.52 33.65 53.83 127.21 51.08 82.46 122.14 183.68 SV2.57
# (Arsenic) 23.23 8.28 15.11 23.20 35.60 69.12 108.83 45.31 80.63 107.76 147.37 296.74
& (Cadmium) 0.17 0.06 0.11 0.17 0.26 0.49 0.79 0.36 0.58 0.79 1.08 1.84
$h (Uranium) 0.05 0.00 0.01 0.01 0.02 0.04 0.05 0.02 0.03 0.05 0.08 0.19
$& (Thallium) 0.18 0.07 0.12 0.18 0.26 0.44 0.83 0.34 0.57 0.83 11223 2825
%K (Titanium) 80.41 16.50 46.66 89.41 158.51 297.70 376.62 68.85 219.68 420.86 728.94 1366.35
£& (Chromium) 0.74 0.16 0.37 0.65 1.51 4.42 3.45 0.70 1.59 2.98 6.97 24.84
£ (Iron) 20.76 4.87 10.34 17.59 37.00 148.09 97.24 20.50 45.87 83.21 184.36 807.23
i (Cobalt) 0.29 0.09 0.18 0.29 0.47 1.02 1.37 0.53 0.90 1.32 2.02 4.17
482 (Nickel) 4.22 1.65 2.80 4.08 6.18 12.02 19.77 8.35 13.87 19.23 27.68 52.60
$¥ (Zinc) 459.28 178.94 325.29 466.44 681.41 1098.49 2151.11 1045.06 1697.00 2204.01 2841.80 4205.68
f (Selenium) 15.86 6.85 11.44 16.34 22.70 34.90 74.30 42.94 59.45 75.40 93.88 132.43
48 (Strontium) 111.58 30.22 74.11 120.53 190.45 315.26 522.62 134.66 360.50 586.15 857.35 1394.58
5 (Stannum) 4.95 0.66 3.33 5.66 8.99 18.87 23.18 2.87 14.34 25.32 44.08 100.17
4 (Stibium) 0.26 0.07 0.12 0.18 0.26 0.44 1.27 0.34 0.57 0.83 1.23 2.25
§0 (Barium) 2.87 0.88 1.86 2.94 4.53 9.49 13.42 3.60 8.20 13.47 22.51 49.94
£5 (Wolfram) 0.26 0.05 0.13 0.23 0.44 2.99 1.21 0.28 0.64 1.09 1.86 14.20
4B (Plumbum) 0.97 0.35 0.60 0.92 1.50 3.08 4.55 1.75 2.76 4.10 6.73 17.91
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FH(Arsenic)
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$E(Thallium) o
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Chromi V Y
( 7%0*"(‘ ;:Omn; . Alu.ﬂ 0.160.170.220.11
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$¥(Zinc) ; 0220.190.31 02 0.380.120.140210.32)
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[Note] Red x indicates P>0.05.
B 1l REBREBENEXY
Figure 1 Correlation between urinary metal concentrations
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EANR/NEFIRER, FHEFET RN 8.
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BMI. BFEMEFF R ENHABERE. REWAX
RM5BREXNTE, WAmMEE s,

¥ LASSO [B] Y3 77 12E B9 6 1 <& J& [B) BY 40 A logistic
EEAER, FREEMBR2IMNRE, £RE R, #
Q4 2B 3 {7 7Y BB B¥ 28 % MU P 2 Q1 2B RV 50% (95% CI -
0.28~0.87), HNEELME Y (Prx=0.046) ; i
Q3 £A X3 [ 7Y AR B 28 98 XL B% 2 Q1 4B 89 53% (95% CI
0.31~0.91) , BN BT (Prex=0.131) ; HMEE
S5EMERXETARITFERN (Per>0.05), &K 40

R3 FitF) | EREEEZESER xR logistic @A
Table 3 Logistic regression analysis of the relationship between
urinary monometallic exposure and obesity in preschool children

2B OR (95%CI) Pass
Metal Q1 Q2 Q3 Q4 Prrend
f/laolyb denum 1.00° 0.73 (0.47~1.12) 0.83 (0.55~1.27) 0.50 (0.31~0.81) ©  0.009
1.00° 0.77 (0.49~1.21) 0.87 (0.561.36) 0.54 (0.33~0.89) ©  0.030
Vmanadium 1.00° 0.63 (0.42~0.97) 0.52 (0.33~0.81) * 0.52 (0.33~0.81) *  0.002
1.00° 0.64 (0.41~1.00) 0.52 (0.32~0.82) * 0.56 (0.35~0.89) ©  0.008
gﬂpper 1.00° 0.66 (0.43~1.00) 0.47 (0.30~0.74) * 0.55 (0.36~0.85) ~  0.001
1.00° 0.82 (0.53~1.28) 0.56 (0.34~0.91) * 0.78 (0.49~1.24)  0.076
ﬁanganese 1.00° 0.96 (0.63~1.44) 0.55 (0.35~0.88) " 0.63 (0.40~0.99) ~ 0.011
1.00° 0.91 (0.59~1.41) 0.55 (0.34~0.89) * 0.71 (0.44~1.14)  0.050
?ﬂbi dium 1.00° 0.65 (0.43~0.99) 0.51 (0.33~0.79) * 0.46 (0.290.72) © <0.001
1.00° 0.75 (0.48~1.16) 0.63 (0.40~1.01) 0.59 (0.37~0.96) *  0.023
{=]
icl'uminium 1.00° 0.58 (0.38~0.88) 0.61 (0.40~0.93) " 0.39 (0.24~0.62) * <0.001
1.00° 0.63 (0.40~0.98) 0.74 (0.48~1.16) 0.52 (0.31~0.86) *  0.017
2’2 dmium 1.00° 0.62 (0.40~0.96) 0.69 (0.45~1.06) 0.52 (0.33~0.81) °  0.007
1.00° 0.60 (0.38~0.95) 0.64 (0.41~1.01) 0.50 (0.31~0.80) ©  0.005
iiemc 1.00° 0.57 (0.37~0.88) 0.92 (0.62~1.38) 0.37 (0.22~0.60) ~ 0.001
1.00° 0.53 (0.34~0.85) 0.94 (0.61~1.43) 0.39 (0.23~0.65) *  0.003
fﬁamum 1.00° 0.77 (0.51~1.15) 0.38 (0.24~0.62) * 0.58 (0.37~0.89) ©  0.002
1.00° 0.77 (0.50~1.19) 0.75 (0.26~0.72) * 0.73 (0.39~0.98) *  0.012
iﬁamum 1.00° 0.58 (0.38~0.88) 0.57 (0.37~0.88) * 0.48 (0.31~0.75) °  0.001
1.00° 0.66 (0.42~1.03) 0.64 (0.41~1.01) 0.55 (0.34~0.88) *  0.011
Titanium 1.00" 1.08 (0.69~1.70) 1.03 (0.65~1.63) 1.17 (0.75~1.83)  0.562
1.00° 1.09 (0.68~1.75) 0.98 (0.61~1.58) 1.20 (0.75~1.92) 0.558
Chromium 1.00" 1.02 (0.66™1.58) 1.08 (0.70~1.66) 0.75 (0.47~1.20)  0.244
1.00° 1.10 (0.69~1.75) 1.10 (0.69~1.74) 0.87 (0.53~1.43) 0.565
o 1.00" 1.28 (0.84~1.95) 0.74 (0.46~1.18) 0.76 (0.48~1.21)  0.073
1.00° 1.39 (0.89~2.16) 0.81 (0.50~1.32) 0.90 (0.55~1.46) 0.300
f:ibalt 1.00° 0.88 (0.57~1.37) 0.86 (0.56~1.33) 0.75 (0.48~1.18) 0.221
1.00° 0.91 (0.58~1.45) 0.92 (0.58~1.45) 0.83 (0.52~1.32) 0.446
f\fckal 1.00" 0.69 (0.44~1.07) 0.75 (0.49~1.15) 0.69 (0.45~1.07)  0.137
1.00° 0.69 (0.44~1.10) 0.81 (0.52~1.28) 0.81 (0.51~1.28)  0.473
ic 1.00° 1.11 (0.72~1.72) 1.10 (0.71~1.71) 0.75 (0.47~1.21) 0.273
1.00° 1.12 (0.70~1.77) 1.26 (0.79~1.99) 0.94 (0.57~1.56)  0.992
Elenium 1.00" 0.89 (0.59~1.35) 0.62 (0.39~0.96) 0.56 (0.35~0.89)  0.005
1.00° 1.02 (0.661.58) 0.67 (0.42~1.07) 0.76 (0.47~1.25)  0.135
iy 3
ironﬁum 1.00" 1.22 (0.78~1.91) 1.00 (0.63~1.59) 1.17 (0.75~1.84)  0.657
1.00° 1.21 (0.75~1.93) 1.03 (0.63~1.67) 1.12 (0.70~1.79)  0.769
z?annum 1.00° 1.02 (0.67~1.55) 0.73 (0.47~1.15) 0.59 (0.37~0.94)  0.017

1.39 (0.89~2.16) 0.81 (0.50~1.32) 0.90 (0.55~1.46) 0.161
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#HR3
&R OR (95%CI) P
Metal Q1 Q2 Q3 Q4 Pirend
ﬁ, ) 1.00" 0.79 (0.52~1.21) 0.68 (0.44~1.05) 0.53 (0.33~0.84)  0.005
Stibium
1.00° 0.78 (0.50~1.21) 0.81 (0.51~1.27) 0.66 (0.41~1.07)  0.105
n
g\' 1.00° 0.74 (0.48~1.13) 0.63 (0.40~0.97) 0.64 (0.41~1.00) 0.032
Barium
1.00° 0.83 (0.53~1.30) 0.71 (0.45~1.13) 0.73 (0.46~1.16)  0.113
% 1.00° 1.20 (0.79~1.84) 0.87 (0.55~1.37) 0.78 (0.49~1.24)  0.154
Wolfram
1.00° 1.29 (0.82~2.03) 1.02 (0.63~1.63) 0.83 (0.51~1.35)  0.308
# 1.00° 1.04 (0.68~1.59) 0.77 (0.49~1.21) 0.68 (0.43~1.08) 0.053
Plumbum

1.00° 1.05 (0.67~1.63) 0.75 (0.47~1.20) 0.73 (0.45~1.19) 0.110

[F] % P<0.05; a . RIREHMAE ; b : REPMREBEMANIFR
1) LEMS. Fid. MRS, ERNK, IZIRMK. 8588, R
BMI. BEEEF AT EBIREZRIEFREHE log WK,

[Note] *: P<0.05; a: Crude model; b: Each urinary metal is individually

included and corrected for child’s sex, age, birth weight, sleep
duration, meal duration, picky eater, parental BMI, and maternal
mode of delivery. Urinary metal concentrations are corrected for
urinary creatinine and converted using the natural logarithm.

x4 Fihenl) |ERZEREBZESIEHXRM logistic 3B
Table 4 Logistic regression analysis on the relationship between
urinary polymetallic exposure and obesity in preschool children

2B OR (95%CI) P
Metal Q1 Q2 Q3 Q4 Prren
) 5 . ~ ~
Vanadium 1.00° 0.82 (0.52~1.30) 0.76 (0.45~1.27) 0.87 (0.49~1.55) 0.613
1.00° 0.77 (0.48~1.25) 0.67 (0.39~1.15) 0.81 (0.44~1.48)  0.404
&0
ch'umimum 1.00° 0.61 (0.39~0.95) 0.72 (0.45~1.15) 0.47 (0.26™0.84) * 0.020
1.00° 0.68 (0.43~1.10) 0.92 (0.56~1.53) 0.68 (0.36~1.27) 0.383
z"zdmium 1.00° 0.71 (0.45~1.12) 0.85 (0.54~1.35) 0.67 (0.41~1.11) 0.217
1.00° 0.63 (0.39~1.03) 0.78 (0.48~1.28) 0.64 (0.38~1.09) 0.146
iienic 1.00° 0.65 (0.41~1.04) 1.14 (0.74~1.76) 0.49 (0.29~0.84) * 0.027
1.00° 0.59 (0.360.97) * 1.13 (0.71~1.80)  0.50 (0.28~0.87) * 0.046
fﬁamum 1.00° 0.86 (0.56~1.32) 0.51 (0.31~0.84) " 0.85 (0.53~1.36)  0.127
1.00° 0.80 (0.51~1.26) 0.53 (0.31~0.91) * 0.81 (0.48~1.34) 0.131
.
?(itamum 1.00° 1.31(0.82~2.10) 1.29 (0.80~2.09) 1.70 (1.05~2.77) 0.055

1.00° 1.31 (0.80~2.16) 1.18 (0.71~1.96) 1.62 (0.96~2.72) 0.146

[x] 2 EEE  BmA. 8. 8. ¥, . LeMMEBHEIDENRE ;

*1P<0.05; a: RFTHMERRIE ; b : RERIET ) LEFR.

MR BEGKE BEEA. B ZIRRE. BERNK, X8

BMI. BREF AR RENHEERE. REVN. EBKELR
ANEFAREFF 31T log B AT ERER IR,

[Note] Polymetallic model: A model constructed from 6 metals including

vanadium, aluminum, cadmium, arsenic, uranium, and titanium;
*: P<0.05; a: Crude model; b: Each urinary metal is individually
included and corrected for child’s sex, age, birth weight, sleep
duration, meal duration, eat meat, picky eater, parental BMI,
maternal mode of delivery, father’s education level, and
household income. Urinary metal concentrations are corrected for
urinary creatinine and converted using the natural logarithm.

3 itig

KRR FEEET) LERAEREER T 11.82%, HETF
FRHEFEIFEENGSE 7 MIHmHNZEE) LE 12.4%
B, BT HAME X FIRHmFEEE)L
EREEHIVRIBAENER (8.21%),

JIERBHTESHIERRZREX Y, AHREEE
BEREEPLMZNRERS) ERKEMAEX, B
FEXEERES) L EEHXANMHARERLD, BER
BFHERKER. Vrijheid F ' KW ME$H S BMI-Z 1E
HENEX, MARRNAIIRES) L ZEREE5E
*, X5 EFEF—MHETIARAMNRRES S
BMI-ZIFH ISR —E 2, SEER ABBRBHHETT
=, SAKKCEMREBNRSEEEEEER,
A FT AN Tascilar & 22 35 & BLARRE ) LEAY R 7K 1R
FIERERY) LE, Tinkov F ) AR A AN S BMI
EREX, giEEATIARA N~ HRRESIEINE
HAERKRE) LHX L 2, XERRIRTNTEES BMI 2
A%, EERNESER, SRERERR, ATE
BRALR IR S I IhBE R R BB E RS S RUER =Y,
Vrijheid % 2% #1 vang & ¢ L I ) LE A AL A B9 11575 £
5BMIZIEMEX, FanE P XY EMmES) L EF D
B EEMEX. BARMAMERE) ERE. Z5)LE
AEREE X, XMER AR BEYIRCYNARRE
S HIRLTSMETXR, Beil&BEMEXUS
AEREARX MERIRRSR, RRBEFH—F I,

B, W, B MAESLERETR. BARUAR
PR EFEE) L EREMEX, BT | ZEREE
SRR R BERIEA TR s Tinkov 5 B9 &L TLABBE AL A
FREBKFLLIERBRE R A B B RREFIR. RRIEIEER
ABWNRERENFERRBEETEER. Tietz E
RS EMEREERL, 376 % ) LEXNEYRIBRIK
Bim. NARFH) LERBREREN 27.16 ug-L?,
Tinkov & B IR A TR A R IBRRERE N 19 pg LY,
B LERERERSSTHRAZTEH TR, &H
REX)  EREESEHXEANERSEE/LES
LEMBEMRER Y, X—ERBERM
X)) | BRBEENNTIHER TIOIE 2, REEE
PSR TR BBIThEE ), A DUEIN = g
BMENER, BUEHRRZE, EMEBAEDWHEM
ZHENSE, HimiGMAsEAsh R MASAL 5 #2 2,
suEB EhESLTFLERLURES BVI 2111
X, ZAREMT EMER, XogESHABRSM
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BERNKTE, GRS RE X B, BIEE
AR LU0 BB, AR RERON T SR,
AT BEREH SN, FERERE BRI
REIFEYS) LERERERPLEIX R Goodson F B 1)
M7 ) LEMERF N1- BE -2- ML IE -5- SR EEAR (SR UR
MRS , AR E R LUE IR LEZRR
BEERN, MAMRMRERES) LEZRERAE
o XuRER SHMMREREFEERNERRE,

EE—TMABEBESENERE, BEFRERESIL
BB XBIRRR L. ZAREIES) LEZERKZ
TiER, XEEMERFMNEIEZEELHABFRAARL
HRA I SE L0 SR I0IE,

EZERBEED, FERBENRHS) L ZEHE
X, FRIEERNEAFTAKRN=EEBKE.
BIIMHIER ", MM e REHNEER I
A&, BEEERNGIEEARA. FIMARFH—F
RE,

AR E RN EREKICEKEN ) LERE
EBREEBKESEMNXAHFITTIRE, KA LASSO[E
AT L EBEETENTHIR, RIFHEHTEREZ
BRAEX M. KARFTEZAETF 1) AXBETIR
ERIENERBARENINEY, RN LEINREK
5 2) AABMITEN) LERBRE, fREAM & BRAERAIA
RNEFIEF R EWIETT ; 3) NIRRT AERTEIRIT,
T EHEEERBESERBNERXR,

ZLE, It E HEMFERE) LEB D REEKFE
5)LEMRREREX, EPmmfse e iEmNE
EXMAXR,
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