)
EF0E 5 2L 4

: 9516 % 454 1) 2021 4E 8 H
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 16, No4 Aug. 2021

DOLI: 10.7524/AJE.1673-5897.20200708001

TN, wahf, B, 45 BIEHRUR A% R 28 U AP Th 43405 RRAE S (e iR RS ATAS (). A ST H 2441, 2021, 16(4): 260-270

Qin H H, Gao B, Huang B X, et al. Distribution and health risk assessment of radionuclides ** U and *?Th in Lhasa River [J]. Asian Journal of Ecotoxi-
cology, 2021, 16(4): 260-270 (in Chinese)

FrpE A A Bt 4% =2 U 072 Th 9 o 45 1F & 2 BE XU BE
A
A s, HBER, kiFE, x0pg’

1 ZHETIRERRREAFERELLEZ,H 5 330013
2. R T KFARIEGIHIE THEZK,H & 330013
4 #5 B #5 :2020-07-08 S F H#A:2020-10-11

FEE . R TP O A% 75U R Th (1975 Gk T S H6E A 30 KU , IR RL 5= ) R i A Je il S 16 %
RS KEERYZRU AP Th & &, RIS E RS- $7 )5 (U.S. Environmental Protection Agency, US EPA)HETF 10 IO 1 4% 25 et B JXURS:
TEN 7 8E A A R AR I AT R OK B AR ANE R ISR XU, 5 S22, 1 3] th ¥ U F07 Th - 24995 3 W 0 30 0 (2.62 =
346)x107* Bq-L™' Fl(2.3£0478)x107 Bq-L™", thFk M F K V-3 fH 43 31755 31% FfIK 61.7% ;° U F1* Th & R IEFL4M 5 2 3 3h
Fa B TP B B a3 R R A28 B SR XU 23 N (4 81 24.61)x 105 (4 JLA) . (2.29£1.81)x 10~ (L 4E£H) FI(3.08 £2.13)x
107 a” (BUAFEA) , 39K T 1x107° a™'(US EPA Arifl) FlIF [ b 26 7K S 24 5008 KBS L, (036 40 LAY S0 165 5 ;25 U AP Th B3
P AIS: DU TR SR B AT 078 9 144 43 1) R AN 5 SO0 2\ LB S VR K R A 4R 252 M), 58 £ b A B R RS 23 R 5T
SFERR TS5, ARFFEAAT LI HL = O A% 205 Y B ST 4R 41 S 2 i EL AT AR B7 0] A SR 1 3R BT AR 9 4 (1Rl 2
A

FEBA RO EAZ B  PIBE ; R RS DA 5 3 A RRAE

MEHS: 1673-5897(2021)4-260-11 FESES . X8204 MERARIZES . A

Distribution and Health Risk Assessment of Radionuclides ~** U and ** Th

in Lhasa River

Qin Huanhuan'?" , Gao Bai’, Huang Bixian’, Zhang Shigian’, Liu Xinyu’

1. State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang 330013, China
2. School of Water Resources and Environmental Engineering, East China University of Technology, Nanchang 330013, China
Received 8 July 2020 accepted 11 October 2020

Abstract : In order to understand the pollution level of radionuclides **U and **Th and their carcinogenic risks to
human beings in Lhasa River, the **U and **Th contents of water samples collected from 16 sampling points in
the middle and lower reaches and the Doilungqu tributary of Lhasa River were measured. The radionuclide health
risk assessment method recommended by the U.S. Environmental Protection Agency (US EPA) was used to assess

the carcinogenic risk caused by the intake of radionuclides in drinking water by different age groups. The results
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showed that the average activity concentrations of **U and **Th in Lhasa River were (2.62+3.46)x107> Bq-L™
and (2.3+0478)x107° Bq-L™", respectively. The contents of “*U and **Th were 31% higher and 61.7% lower
than the national average level of surface water, respectively. The content of **U fluctuated steadily along the way
while the content of **Th fluctuated along the way. The average total risk of cancer in different populations was
(4.81+4.61)x10*(children group), (2.29+1.81)x10*(juvenile group) and (3.08+2.13)x10™* a™'(adult group), re-
spectively, all of which are lower than 1x10™° a'(US EPA standard) and the national surface water carcinogenic
risk average values. The carcinogenic risk of Lhasa River is the highest to children. The contribution rate of carci-
nogenic risk of **U decreases with the increase of age, while that of **Th increases with the increase of age. It is
suggested to monitor the river water near Yangbajing Town continuously to ensure that the development of geother-
mal resources will not cause radionuclide pollution in Lhasa River. This study can not only provide a reference for

the study of radionuclide pollution in Lhasa River, but also provide a scientific basis for the future environmental

protection of Lhasa River.

Keywords: radionuclide; Lhasa River; health risk assessment; distribution characteristics
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1 ##l57 % (Materials and methods)
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Fig. 1

Study area location, water system and water sample collection points distribution map ™’
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oy, FPAPNU FIPP Th B9H5E R E(Bq - g™, HiE 5
5ok 12443x10* Bq-g~' f14.0738x10° Bq-g '*'",
1.2 TR A R AR KU P40 T 125

20 22 80 AFAR A Jr e ok 1 ft B XU PP A7 32 %2
PLZE [H [E K B e (National Academy of Sciences,
NAS)FI13E [E FR 5% £ 97 J5i (U.S. Environmental Protec-
tion Agency, US EPA)AIMTFFT MK , J& il i & 57 A
PR 5 B BTG Y 1 OC R | i 5 40 T MR T YLyt
A I 5 3 R 382 | — i 43 SRy TS P
JoT A SO W) B AR S50 5 5 W T B R 5 R
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FELLF LA 2 (OAFSE X3 2 IR T8l X, i
KPR BIBIFSE 5 Q)BT A 25 2 J2 ] B i )
o FLEL B R I AR PEAY 5 B)ITAN X Gt Z 5%
BAFEN, 80X AN [R) AF W 0 RE R PEAY . TinE Ah i
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TS, B IR AT 4 i R DAL T AN 3 SO KRB R
S RN E N AMIF T I BR , LARL B it A [ 47
WL BN SERT 4 R T E B b2 352 5 0
FHEGPE M J7 25, PEAS B 58 XN BE |l TROK 3 12 1%
APSU FIP2 Th (9850 XU | 3278 SRR 6 5 B8
ZAb o AR E R A S 7 97 22 51 23 (International Com-
mission on Radiation Protection, ICRP) }2 US EPA #
WL A B AR) £ 2R s, oz i T a Jel J B i i oK
TR TSR A% 2R SR g AU T3 DA A
ﬁi+%[23725] .
RL :RU + RTh
R" =DR x D,
R™ =DR x D, (1)
D, =C, x WU* x g
D, = C, x WU* x g*

Ao RY FoR B A O A% R S A ORI 1R
SR N RIEEAAE XU (a7 ); RY FIl R™ 235 Rk
FHERZEZU AP Th @ i oK SR S 85040 A B
AR XU (™) ; DR 2R AR B ARG L IRAE
FET-ZRE(Sv™), AR AR BH 25ROl BH 452 At
THPRFST , 454 ICRP Al US EPA HEFE ) PN 8 5}
R E0K , Ak DR BUE A 1.25%107 Sv™'; Dy Al
Dy, 53 RN PR 7 U AP Th 3@ i ok & #8
SEAER YR (Sv-a™); G, B Gy, 23R
IR RS 20U A2 Th 720 7K A4 3% 1k (Bq
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P 55 BRI AP A AR R A SR FH 3R R A T
My FRHEE A A S 2H R 43 O s, A 4 JLAH (AR 188 < 7
B AR (T B <A <17 ) FURAE 4 (AR = 18
Y BUE 3 51 9 400 500 1730 Lea™; 2" Fn a
AEIE A I IOK IR AR B AR St 1 e 40 R B(Sv - Bq ™),
FRIEFF 3P ERE M E S AP L LB H
CHL B 4R 41 B P 5 4R O IR R 4 LR bR E)
(GB18871—2002), I Ab#% F U X i 4l L4l 2>
AL R B AT 2H 9 7 £ 4 R A5 1R 2.6%1077 (1.0
x1077 #16.3x107* Sv-Bq™", #% Z*>Th X W 4 L
2 DAEZH AT 21 R R e B R BT O 1.2 %
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2 ZR 5178 (Results and discussion)
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VLAHP U 76 B R B 7 2 0] ARfR AR, T2 Th 16 )
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HITE BEVR JE(0.0200 Bq-L ™)V 31% , M2 Th £ 5
Eb 4 ] 1l 3 7K - 24 39 VR 3 (0.00600 Bq - L) PUIK
61.7% ; [FIEE, 25U P Th & 8 T8 A4
21 (World Health Organization, WHO)KL % f4) 2k FH 7K~
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F 5 A Hb AT PRI M AT A R, M ARTR IR R 2
PRI IRIK 3k 26 5 7K HE 2 HE e it S0, S 30T
IR PERZ R S I, BEE RAE AL &\
B, RAE S DSIS H2*U AP Th &t 3 T RE,

HIT AR5 Th F1 U R4 —&, BT
FHIE BIRERUN ) o B HT4R, AfA— ELHAZ Th 1 U
() RS H SeOSE 3 B A RRS . TR AR AR TR AR
TEVIILADRZS R Th AU, ZEAMEAE R R b 2k
ERENDEAR, —BORUL, MER B4 IA IS
HPRThA U TG BEWR B FU(ETE 4 Ao, KR iz L
(AN EARAT 25 Al o2 Th 7 5 B Ak 3 i
Jel e A FOUARE S v T A ] R ) B RS e o L o
Fe WACSEAE TR hab g K it A g e i, i
2 APAN FERLEER] P iE 2 Th/2 U 3% BEHR S LU T AR

1 HFETEREAUMPTh iFERE

Table 1 The activity concentrations of **U and **Th at each sampling points of Lhasa River

SKHE A Sampling point 28y B2Th SKHE A Sampling point 28y 22Th
S1 131 281 S12 175 223

S2 138 230 S13 248 203

S3 202 2.10 DS14 8.19 398

S4 185 2.14 DS14-1 142 222

S5 172 2.10 DS15 123 2.00

S6 156 252 FR{E Maximum 142 398

S7 0.194 2.09 He/ME Minimum 0.194 198

S8 2.15 2.09 F¥{H Mean 262 233

S9 0.733 249 FrifEZ Standard deviation 346 0478
S10 0.908 2.09 AR S Z KU Coefficient of variation 132 0206
Si1 0332 202 4= [EF-¥J{H National average 2.00 6.00

A A 2H 2R S (E
World Health Organization guidelines 1000 1000

VE 28U AP Th & BEMR SR 1072 Bq-L™ 1107 Bq-L™' S RECARIHHN I 1,

Note: The units of activity concentrations of U and »*? Th are 107 Bq-L™" and 10~* Bq-L™'; coefficient of variation is dimensionless.
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Fig. 2

Activity concentrations and ratio curves of radionuclides **U and **Th at each sampling point of Lhasa River
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BREBEE G R, P E 0.148; FEHL R0 F
Ui, 7 Th/ U 36 BEMR BE HU AR VS R S I h T ke 35
XA 0.366 ; 17 76 H7 B HE e il 523, Th/2 U T
R B LU A VR 2 S R S TR A T3 {E 0.0750,
BRoRAE & ST A S1L Ab, HASRE SS9 ThA” U 7 i
WP HUAEITE 0.15 224, UEB T HIBHRZK 172 Th 7
WM T2U S, Pk ™0 U 36 Bk R
TP Th, I H P Th 196 B2 e B A AR, 3 2t Hh G 7K
TG st AR 7 A P R G T Ak 2 R S K e e
PIA RIE D E (), R FRAE A FE A6 5 Ak M Bk
FE2EAT I 25 52 5 TR R SRR H  BE R B 5 A 5
RETEPE 6 5 5 ORI ARG A, Tl ) B0 H K A
FEIE, 5y MFIURLY h itk e e s bR I S B0RT T K 44
AR TR U W R (<1 L%, KT L
IR BR R AR ST Ab, H A SRAE SRR A IG
972 Th/? U 36 BEVE B LGB 48 7 T 5% 3] T 7K 6] T
e RS A RN G AR A7 Th &
2.2 IKALSASRAEXSPEU AP Th 4347 52

PLBE] A K AL 2 X80 JPPTh 43 B
—RE BRI, R B KA S S U R R
HEFT T AHOCHE 73T, BARSE L 2,

FEE FACKIR LT S L5 3 Tk HiE R sk
TR A Bl B 8 A AR, I LAl A ¥ A B K
P pH E 3G (B0 3 iR ) 350/ )s (R PR 18 5 ) T 4
5if, RIVAH 7E 5 R T O A ) K R A TV B R KD,

=L
B

SR, HHF RAR/KAR pH B 7E 5 ~ 8 Z (8], ZHUIH B
T AMVREE 5 KR pH B K 4 AL 38 5 HL 37 (oxidation-
reduction potential, ORP){H = [H] Jf JC B} i AH 5 1,
TEAWFFE N FLEHRKAK pH F-1{E R 8.06, % R
& ORP {HH40 T 55 S AL I Ao i IR A TRt , i % 9]
KR U W5 pH A ORP {ELJC i 3 AHOCE (R
2), W2 A PUWES KR EA B & IE A
KR (H LR KN 0.835, P<0.05), 5 Mg™ i & A1l
SOT Wk FE AT — E M 56 & R (FH X R B0 5l
-0.692 F1-0.703), X FH** U 5 K" A FHALA KR,
M5 Mg® B SO A ANERIE, H6ge it 58kl
S AR Ak B K Bl e S R T (total dis-
solved solids, TDS)3 v 1M 14 =5 , {H 57 5% J& T 1w~
fEEEK, U 5 TDS Z [ X F e 2 RB R,

22 Th {4 Th(V)—AE LM ASAFELE, T ORP
EXF 7K Th & BERZmAAR /N, FRER 2 AT Rk
PP Th YRS CUMRIEEA — & 1IE A5G R (FH K
ZH0M 0609), 15 Ca®" Mg* SO \HCO; M TDS
Z A — 7 BURH O O FR (R 6 R 8000l Sl -0.668
-0.602 ,-0.614 . —0.505 F1-0.576), 5 HAth 551 JC
BASCCR, XULH, FigH K& P> Th 5 CI'fy
—E MR T Ca®™ \Mg®™ SO Fil HCO; 4555
FIEA —&E W5 HEME, 8 TRKPTh 2k
5T 0 JE S0 8 2 U, DA 43 B 15 B T 5% T ]
IR 3 BOREAE iR o R UG AR T F kb 25 7K
TR Fik T Th F1 CL

®2 HFEAARTUMTTh EES5KEESHEXERY

Table 2 Correlation coefficients of the content of **U and **Th and chemical parameters in Lhasa River

Ca** Mg Na* K* cr S0 HCO; NOj3 pH ORP TDS By B2Th
Ca®* 1
Mg* 0.748 1
Na* 0458 0377 1
K* -0064 -0364 0405 1
cr 0006 0010 0658 0401 1
S0%” 0.748 0614 0122 -0542 -0232 1
HCO; 0860° 0785 0624 0193 0231 0366 1
NO3 0319  0.178 0574 0390 0211 0071 0421 1
pH 0077 -0252 -0434 0.165 -0464 -0093 -0.169 -0480 1
ORP 0.129 0385 0371  -0315 0283 0.144 0225 0426 -0935"" 1
TDS  0958"" 0835" 0.609 0.022 0.166 0619 0955 0412 -0200 0250 1
By -0411  -0692 -0032 0835 0067 -0703 -0228 0.34 0363 -0478 -0398 1
B2Th -0668 -0602 0.8 0319 0609 -0614 -0505 -0014 -0149 0030 -0576 0369 1

T "R P<005,""FR P<0.01;0RP F/REALILF AL, TDS 275 B 1A

Note: “means P<0.05; ““means P<0.01; ORP represents oxidation-reduction potential; TDS represents total dissolved solids.
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B ERZ R U 72 Th S840 L DA R AR
SN [A)AE I A 1 R e KUR: PEAG (. ¢ 3 Rl i
B 4% SR R S iU A2 Th 5 804 7] 4F 18 41 19 3
FE XS B HEE N 1075 ~1077 a7, e ICRP &Y
R A AT 20 XU L (5.0 107° a™') Bz US EPA i% &
B A REUE Y AT 2 KM (07 a PR, F
b Bi S A v ko) | Vs R X R e B S e A
Ko 53 (4.81 £4.61) x 107° (2.29£1.81)x10°° F
(3.08+2.13)x107" a™' , A8 5 R E 43 4 0.959 .0.792
F10.691, KT US EPA FUbRifE, 4b T 0] £ 52 il K
BB AR, B LLEBCRE SRR I 2 S B0
JRURS: R/ I SR 40y L2 > AT 21 >/ AF 4 16 BH %)y )L
Fb/DAE AR B 25 5 P80 AP Th S 808 e
SiE U AP Th X4l LR TR, X SR 4 L4548 B
AL TR A K BRSSO R

2 3 AT, P AT I el R i oK R AR 5

BN TS 1 A% 2 e e 350088 XU A SR i A DS14-1
LA U FIrae(18.44x107™° a™), 1 Fe AR BUE
JAURSE DU Ay R . ST AP AEZH B AU FFE(0.1x107°
a™), SRFF DS14-1 v F 3 /\ 8, M IR I &
S BN R HE B AR 2R AE ASP0U XL A
S R AT A A ) S50 XU, 1 B At R A i B
N THILHEAE T Bk & T BB, s A% &
UK, AR LA ROK & AR M AR /b ]
W FECRAE S DS14-1 4 LA AU Fir 509 K
B AE A SR A T AR IS 4 B e R, SRR A
S7 A T H i AT Ui o S, 32 BN K A4 rh R T W R
VEFH RS Bl K A4 25 7 BV R 5% e, 3 3502 R A
SUPSU R Th & I, 13X A% 28 19 B0 KUK IR
BN,

3 2P A AR IS A RO A R U AP Th
SEUE XS AR R, BB 3 AT, 45 SRR SR AR
W4 20 S B0 KRS K/ INHESE 15 R 1 L4 > BUAE 40 > 7
AR, R T AR AR A AR R 5

R3I RFERE RS BUERE TG
Table 3 Carcinogenic risk assessment of sampling points in Lhasa River

3y B2Th J3T Total

RAE S YL DEH REFEH ZJLAH DFE AR 4JLAE DR AR
Sampling point Children  Juvenile Adult Children  Juvenile Adult Children  Juvenile Adult
group group group group group group group group group

S1 1.70 0.653 0.751 1.69 1.18 1.90 339 1.84 2.65

2 1.80 0.691 0.794 138 0968 155 3.18 1.66 235

S3 2.62 1.008 1.16 126 0.883 142 3.88 1.89 258

S4 241 0927 107 128 0.898 144 3.69 1.83 251

S5 223 0.859 0987 126 0.881 142 349 174 240

S6 2.02 0777 0.894 151 1.06 1.70 3.53 1.84 2.60

S7 0252 0.100 0.112 126 0.880 141 151 0977 1.53

S8 2.80 108 124 125 0.876 141 405 195 2.65

S9 0953 0366 0421 149 1.04 168 244 141 2.10

S10 1.18 0452 0.522 126 0.880 141 244 133 1.94

S11 0432 0.166 0.191 121 0.847 136 1.64 101 155

S12 228 0.877 101 134 0938 151 3.62 181 252

S13 322 124 142 122 0.854 137 444 2.09 2.80

DS14 106 409 471 239 167 269 130 577 739

DS14-1 184 7.09 8.15 133 0934 150 198 8.03 9.66

DS15 1.60 0617 0.710 1.19 0.834 134 2.80 145 205

FHI{EH Mean 341 131 151 140 0977 1.57 481 229 3.08

Frifi2 Standard deviation 450 173 1.99 0287 0201 0323 461 181 2.13
A5 5 24U Coefficient of variation 132 132 132 0206 0206 0206 0959 0.792 0.691

TE  BURABSITAR A 1078 o' AE S RN EEAN 1,

8 -1,

Note: The unit of carcinogenic risk assessment value is 107 a™; coefficient of variation is dimensionless.
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T8 2 GEROURUET R AT 3 B | 41 JLX S A R
U DT (A4 ) L2H B B e i B0 AU, X
3 AR A 2H R U, S B0 KBS 5 AT % R U
FP2Th &8 00 280, 76 RAE 2 DS14-1 1 3 i
1B, 57514 19.78 x 1074l JL41) . 8.03 x 10 * (/D 4F-41)
F19.66x107% a™' (AFEL),

4 R4 AEIR 2H P8 U AP Th X 250 XU
A DTk DRIR B, B 4 BT 2l LA P U FP Th
A3 TTHR T 71% F1 29% B9 U KU , /044 h>*u
FP2Th 435 BTk T 57% 1 43% AU KU, T AL
AR P U AP Th 43 3 BTk T 49% F1 51% 19 808
AU, FEROK AR FE A I A% R R 300 SR A
B 20U 1 DR R B AR S A 3G K R B, 7P Th 19
Dy Y] R B ST T 2 S A W VA o /1
AR AR N7 2 S TR U A R AR TR 4
JURIAE R 22 56 70U 535000 808 KU, B AR I 1
[l DG 12 U 2 Th 3 3009 B0 KU

0.25F

5 A4 Adult group

0.20

0.15

0.10

BEUEREE(100 a™)
Total carcinogenic risk (10 a™")

0.05

0.00 Lt

8 4/ JL4 Children group

2.4 SIRITR] g 0 XU PEAG 9 LE A S 1He
itk — 20 T AN TR b S R A% RPPU
72 Th FEYBOE ERE X 75K 4 HFH T Hip®
TAJ 45 SR AN [ A A T A 45 5 0 A, AR U
FUP2 Th -2 B2 e B2 R FH TR 7 U H R i o7 3
SNBSS0 AP Th P20 B
WP B v, 42 51 0.0810 Bq - L™ il 1.4390 Bq -
LB S S 0 XU 43 0] R 2.3567 x 107° (4 L
2H).1.0597 x 107 (/D AF A1) 1 1.3742x107° a™ (B 4F
), Bt T 1x107 a™, X AR AE 7 T A B0 X
W o [RIPLEHTBIFFE S FAR LG VLA BH B i J 18 7K
FBUR T WA 3G R TR A A M % R PRU
F2Th SF-I40 B v BE 3 LU BB IAIG, B AT A 30
DU PR TR BT, XU &b~ AT 220 % 1) 7K~ T el
FKPIU R BEUR AR TR B, {22 Th F- 23
JEE e R s TR, bR e AR A B 0 KU U i
FLEHAT  AEATIAL T 0] Z 0% (1 7K (<1x107° a™")

/DAEZH Juvenile group

AN N A B
RN
SISO

KA A5 Sampling point

3 RFEARFRERMSEZETU M Th BEERKEERE

Fig. 3 Histogram of total carcinogenic risk of radionuclides **U and **Th in different age groups of Lhasa River

41)LeR
Children group

4 UM Th HAFEASERER

AL
Juvenile group

IAEZH
Adult group

EEIIN
51%

928 XU B BT K 2 5

Fig. 4 Pie chart of contribution rates of **U and **Th to total carcinogenic risk of different age groups in Lhasa River
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Table 4 Comparison of results of Lhasa River and other rivers and lakes in China

SRS BE R /(B - L)

BEUE K /(1078 a™h)

bR A Average activity concentration/(Bq-L™") Total carcinogenic risk/(1078 a™!)
Names of rivers and lakes B8y 22Th FaplR:il AEL BUAEZH
(107%) 107%) Children group Juvenile group Adult group
IR PH B ™)
0460 0204 0.721 0316 0402
Hengyang section of Xiangjiang River?!
T B 7K 7 P
1.09 1.55 235 120 1.67
Dongting Lake water system®!
I oy )
8.10 1 440 236 106 137
Linshui River?*!

R FE A S )

0.700 0.100 0970 0.392 0470
Irtysh River tributary!

BRSO T3 P

2770 0.0800 3.56 138 161
Irtysh River main stream®

42 [ i K2R

2.00 6.00 620 352 520
Average level of surface water in China®*!
PR (A2 W50
) ) 262 230 481 229 3.08
Lhasa River (This study)
LB TR (AP 9 R T 0180 et ) B0 B XS [31 ek, AroRA:, SRIGVL, 45, J5N T D25 Rk 4k o ik

R AH S HOR KIS R S i AR R i 1
W, X5 T r IR K AR IS A 2R S0 AU B A
AR RS e, SR, AR 45 R 1
X TSR A 2 53 A B 8006 R B AR DAY 1) ) 26 B
58 ANE LR T YO E R AT % U A7 Th
(RSO RS, TPEA 50 DR R FH 7 S 80Kk 2 802
US EPA M#E#E(E, A —id H FIREY, JFgn]
S Ao SR EUHE AN ] B[R] %) SR A | 384 o JHL Al 3 S 4
FIOME 27575 JRRIK PR R R R 12 fih 25 i 42 1)
S, WF 5T B AF A IR B AR S B, IR ADFSE
FL BT TR PR A% 2R 43 A A R R XIS | (45 BF 5%
SR HARERRE X,
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