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ABSTRACT Objective: Stroke is one of the leading causes of death and disability in China and imposes

a substantial disease burden. Population aging has further increased the challenges of stroke
prevention and control among middle-aged and older adults. Although environmental
relative humidity (RH) is considered an important environmental determinant of health,
existing evidence regarding its association with stroke remains inconsistent, with
prospective evidence from Chinese populations being particularly limited. This study aims
to investigate the association between environmental RH and the risk of incident stroke
among middle-aged and older adults in China and to assess the mediating role of frailty and
potential gender differences in this association.

Methods: A dynamic-entry cohort was constructed using data from the 2011, 2013, 2015,
and 2018 waves of the China Health and Retirement Longitudinal Study (CHARLS), with
a total of 19 582 participants ultimately included. Participants were followed from the date
of the first interview at which they met the eligibility criteria until the first report of
incident stroke, loss to follow-up, or the end of follow-up in 2020. Hourly RH at each
participant’s place of residence was obtained from ERAS reanalysis dataset, and the mean
RH during the year preceding enrollment was calculated. Participants were categorized into
low-, moderate-, and high-humidity groups according to tertiles, with the low-humidity
group serving as the reference. Incident stroke was defined as the first self-reported
physician diagnosis of stroke during follow-up. Cox proportional hazards models were
used to estimate HR and 95% CI, with sequential adjustment for sociodemographic
characteristics, health behaviors, mean temperature during the year preceding enrollment,
and other potential confounders. Gender-stratified analyses were also performed.
Counterfactual-based mediation analysis was conducted to assess the mediating effect of
the frailty index (FI), and nonparametric bootstrap resampling with 5 000 repetitions was
used to estimate the proportion mediated by FI and its uncertainty.

Results: During a median follow-up of 7 years, 1 235 participants (6.31%) developed
incident stroke. Cox regression analyses showed that, compared with the low-humidity
group, both the moderate- and high-humidity groups had increased risks of incident stroke.
In the fully adjusted model, the HR was 1.119 (95% CI 1.033 to 1.213) for the moderate-
humidity group and 1.279 (95% CI 1.227 to 1.331) for the high-humidity group (both P<
0.01), with effect estimates progressively attenuated as the degree of model adjustment
increased. Gender-stratified analyses showed that the association was more pronounced in
men. In the fully adjusted model, the HRs among men were 1.145 (95% CI 1.031 to 1.272)
for the moderate-humidity group and 1.352 (95% CI 1.268 to 1.442) for the high-humidity
group. Among women, the risk was also elevated in the high-humidity group (HR=1.186,
95% CI 1.092 to 1.288), whereas the association for the moderate-humidity group was
attenuated and not statistically significant (HR=1.082, 95% CI 0.954 to 1.227). Mediation
analysis indicated that the total effect of environmental RH on incident stroke risk was
statistically significant (P<0.01). RH was associated with frailty level (£=0.22, P<0.01),

and frailty mediated 22.0% of the association between RH and incident stroke risk.
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Conclusion: Higher environmental RH is associated with an increased risk of incident

stroke among middle-aged and older adults in China, and this association may be partially

mediated through frailty. Gender differences were observed, with the association being

more pronounced in men. These findings suggest that exposure to high-humidity

environments should be considered in primary stroke prevention and healthy aging

management, with enhanced risk identification and health guidance for potentially high-

risk subgroups, particularly individuals with frailty and men.
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Figure 1 Flowchart of participant inclusion and exclusion in the dynamic enrollment cohort of CHARLS

CHARLS: China Health and Retirement Longitudinal Study.
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Table 1 List of health deficit items included in FI
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12 FTHIE J=0; BIFME=0.33; FHERI=0.67; £=1
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©Journal of Central South University (Medical Science). All rights reserved.



FREARRIREE . pEas g P AR A R A WUR . —IRTISTEBAS IS b, 4% 1417

Ry it — 25 P 2 17 B it O BHE X AF 9T 45 R i 52
M), ASHIF5E R A X B 20 F A Ik R 3 T 52 B
Ui BE 3 A9 36 8 2% I A ¥ (inverse probability of
treatment weighting, IPTW)#Ef T 8UBE M. R A%
K5 L AR ANE A TRUS M BT, ST 20 M
ARSI EE T 50 B U7 A Al RS b 1 AR
RO, GAAAERE . MES . #E . WA SR, TR
MGl R JITE S . AR . RH B 55K A 55 AR
o ONHE— BRI TP A AT X R R I T 1 1A 1 A
BPE, JFHSsR CIAEE RH B EE e TRIACE” My
flE RSy, AW USRS M rh it — 2D R L S 2
FEEbR . LIAMEREE AR I D, 43 B HEALLRT
5 2 4E -1 RH(D-730 & D-366) . A4 3 4EF 1
RH(D-1095 % D-731) LA S A4 3 4F 73 RH(D-1095
F D-1), HAHR R — I 6] 5 P A4 SR A
G AR TVEAR e, R S W HE AR o ) 4 S
L N 7 TR W NV e NS S D 5 ey o VA &4 )
HHR, T AEA L Cox HLFI XS DIPEAE AR
[F) 2 S ) [E] 7 T RH 587 & A v JRURS: SR P R b o
[, o RS IR R FE R4 Z AnEAL S VR 2R
w, H T R SRS R Y R A SO A M, AR
PP 5 5 5 —3, IEFRIFER H bootstrap, H
SHIFES 000K, AT AR EEALN . AR B0
KA EBIIR 95% CI. T R 36 35 0 SR 36, P<
0.05 K2 HA Gt # 3 Lo

24 B

2.1 BARMN, KiFERRELEHT

TE 25 482 AN IRMEEXT G, 1 505 44 3Lk BR 1T
A 2 173 AR BETIE B & M 2 222 24 KEEDME
R R, BN 19 582 A I S AT
FEAHT . BB TIE B3 WA IR XT 41 8.53%
(2 173/25 482) KN F B FEHGE sk K 7 T
BHRFR (95411, 43.9%). FHUIEARLRLL S N £ (519
B, 23.9%). FET-HARBRUFR IO S A AR Th 25 R
(40951, 18.8%). JEHFI (s BRI nl &t ey st ] JGy:
FIE QI3 B, 9.8%), LA K HAJFEH (78 441, 3.6%).
F AT VAEFY R =5 rd )G, ik, 8 &
T E 20 Y 2K V5 R A R 8.51%(726/8 529). 8.29%
(705/8 502)F1 8.78%(742/8 451), 4[] % R T4t
B L(P>0.05), iF— LESE Bl S5 kUi B 3
LARIE, 2HAEFRE . HR . ZEERE . IAK
S JEAEHL . TR . AREIR G L R IR B . A
ET AP RE . ALAT AR S0R o 55R A
ST Y 25 S TG TR L (3 P>0.05), $ER KT
TEA R 2 B AL o A B R 4, AR W i e v 2k

Vinynl et/

T2 R (e 2) BoR, BT ZE 20204F, A A
FEAHTIY 19 582 LA WFFE X S v, IR B & A h 3k
12351(6.31%). SARLAERPEHEMIL, FrEATHE
(LR AR BT, H BT 7 He 3 55 (P<0.05) . 7
LA PRAE T, BT R AT B S R R R
B RIS LB 55 (24 P<0.05), R A LA AT N
T H I, (A2E 57T L (P>0.05), fdFR
IR, R i REA R B, 240
P HL B, A 36 sh7E 2 F B AR (2 P<0.05).
FEME RH B2 88 7 10, W0 R P B e R B 4L T o L
s, AR A, HAZLET 147
RH K- 55 (35 P<0.05). MLAL, B k740 v 2 1) o i
FO BT i, IE R BB L TR, I 55 A S I 55 1k e
7RI T R (38 P<0.05) BMATNTS , Bk &7
S BRG] BESIAKE . R TES . 3
SR P R i S R SRS A T R R AR

2.2 INE RH X & ZE R RS Y220

ARSI L BETTET E] 2 7.0 4R R 2.0~9.04F).
XTI RH = 20 B2l 1 3 & 26 vh B 2 BT o
I b S5 RN g W B A 3 ) R DT 45 678.49, 47
722.64 Fl147 762.75 NAE, Bl 7 91 8] 53 501 A A o8 & A
H1359. 401 147541, XA 53 512h 7.86/1 000,
8.40/1 000 F19.94/1 000 \4F-, Cox Lt {5 XUBS AR 7 3 Ay
SRR, DIAZHHET 1ARF-34 RH =43 805 4 ik
REA NS, hEER RS & A A8 & A
JRURSE 35 T v, Lt A ) S R 8 38 o, & e
BRI 2), FERAY L, AR R T R
A by IXURS: o AR R 2, v R ) IR ) i —
Tt (X P<0.01), FEREARI 2, SCHRRR AR 1|
B ss, HPSEREH . mREA SIE R
2SI EA IR E L P<0.01), fERIAIZH, 2L
IO — 2GR, v B R ) DR A7 8 {1 ok 3 4
T4 (P<0.05), iy 1 5 24 AU e ey HL 25 S AR5 I 2
(P<0.01), BRI, AR 14FEFH RS, #
AR R DR R, o T 2 A S RS R 7K
TR (E 2). ik — BB AT AP RES
R AU 22 ] P 351 k- S 0 G 3R S AR ZR MR,
AHBIFFEAE A VR Cox Fb i KU 55 750 v R F RCS #2047
A, g5 R, BEEALLET LAEEY RAEF S, Hr
R R R SR BT, 5 =
AT aE IR — 5 (HARLRER IR 45 R A B S it
R (P=0.323), $ERTEARMIFOWNETEEIN,
Fe o UETE R W RH 5558 A2 v AR, 22 [ A AE 1 3 AR 4
PEICHK (181 3)
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R2 HARMGHELFELREERERSTEH)

Table 2 Comparison of baseline characteristics of study participants (stratified by stroke outcome)

TiH KEAZER =18 347)  FRZEP (=1 235) it P
(374 57.249.8 60.6£9.1 =-11.853 <0.001
PERN/[H1(%)] <0.001
P 10 091(55.0) 385(31.2) 27=264.055
Bk 8 256(45.0) 850(68.8)
ZHERRE/N(%)] 2=29.032 <0.001
KERL T 1 800(9.8) 90(7.3)
R 3000(16.4) 150(12.1)
T mrh/hE 13 400(73.0) 980(79.4)
EN 147(0.8) 15(1.2)
WA TR/ [1(%)] 7=17.271 <0.001
T iR 14 957(81.5) 1 065(86.2)
/AR A AL 3390(18.5) 170(13.8)
W AR/ [ 151)(%0)] 27=9.421 0.009
PN 10 917(59.5) 700(56.7)
WEAE I AR 1 757(9.6) 150(12.1)
YRR 5673(30.9) 385(31.2)
PRIIRIL/[1(%)] 27=21.978 <0.001
Nl 9 781(53.3) 702(56.9)
RE AT 1 635(8.9) 141(11.4)
B Tiigvel] 6931(37.8) 392(31.7)
PRI B/ B(%)] 2=23.080 <0.001
A T1753h 3520(19.2) 254(20.6)
IR 5122(27.9) 267(21.6)
A 9 705(52.9) 714(57.8)
JEAEHL/ (%] 7=1.634 0.201
et 11 222(61.2) 778(63.0)
WA 7125(38.8) 457(37.0)
AT 143 RH/ % 64.2(55.6,71.9) 67.4(57.8,72.9) 7=-9.076 <0.001
AZH T AR RH A/ 61(%)] 27=19.730 <0.001
RCEH RH<61.93%) 6 197(33.8) 359(29.1)
H145(61.93%<F-14 RH<71.48%) 6 153(33.5) 401(32.5)
5 RA>71.48%) 5997(32.7) 475(38.4)
MEAR AT /h 6.24£2.0 6.4+1.8 =-3.422 <0.001
I IR I 2 /[ 4810 (%)) 2=16.379 <0.001
HEIE(<7 h) 9215(50.2) 685(55.5)
1EH HEAR(7~9 h) 8391(45.7) 492(39.8)
£ MEC9 h) 741(4.1) 58(4.7)
NHLHT VAR C 14.0+5.3 13.245.6 =5.116 <0.001

FPECORH SR R R 3B, THR VORI B BCbR e 220 P G5 | ARG, 53 MM B0 46, ALl L. IF
BOATHREFORER I %, ARIEAD AR SRR IR AR, THEORER I K. B & v D B 18] 15 U i B A
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SEIRH HR (95% CI)
AR :
R (S IR ) i 1.000
PRSI —_— 1.207 (1.109~1.313)
T R ! — 1.391 (1.327~1.469)
.
:
D :
TR (2 /) - 1.000
F AT i —— 1.163 (1.073~1.261)
TR ' —— 1.331 (1.273~1.393)
o3 5
R (S ) - 1.000
A | —— 1.119 (1.033~1.213)
R , | - . 1279(1.227~1.331)
0.75 1.00 1.25 1.50

(ZSTalISE RN S ES
B2 NHBEFEHRH =SS ESHETF R ERR R KB

Figure 2 Association between tertiles of average relative humidity during the year before enrollment and the risk of incident

stroke

Model 1 was unadjusted. Model 2 was adjusted for age, education level, income level, and place of residence. Model 3 was further

adjusted for smoking status, drinking status, physical activity, average temperature during the year before enrollment, and sleep
duration based on Model 2. Compared with the low-humidity group, *P<0.01, **P<0.001. RH: Relative humidity.
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B3 MERHEHEZFHREH RCS X F

Figure 3 RCS relationship between ambient relative
humidity and the risk of incident stroke

The red curve and bars represent the HR and frequency
distributions, respectively. The model was adjusted for age,
educational level, income level, residence, smoking status,
alcohol consumption, physical activity, average temperature in
the year before enrollment, and sleep duration. The solid line
represents the estimated HR, and the shaded area represents
the 95% CI. The P value for nonlinearity was 0.323. RCS:

Restricted cubic spline.

2.3 INERH XA ZEHRXEZ MR ER

TE 2R Cox P AU A7 e 4 A M 53] 5 RH 43
AL BTG, 455 BRsEHEAEMNERGIHE X
(P<0.001), #&7R RH 53§ A 2 XU 22 8] i DGR AFAE
WEEMIN S NS ZE, AQHT 14T
RH 578 & A v RS SR 2 AE ) ek, HLREA Y 2 0
R AL I AR (R 1A% 7R 2455 7R 3) S0 o i T A
B OCHR Dy I R — B (R 3). LMRIREH NS, 5
P 16y e 5 2 0 e U L A A R AR (B Y 1) e
S R A e KU 23 S T 85 25.1% H148.8% 3 70 AT R ft
RUBIRY 3)Hp, SCIBC A Bk s, [ Hp S50 1 4 R iy
T HE 21 2 B ) 22 AT HUA G240 L (P<0.05). &k
H ()AL 8 2 B8 T g K I XU T e A e e 80 1
r ) v A 2 T R 2R T KU AR TR MR B A AE
AR 3 rfr R 2 T R A R WA A g, T AR
T3 2 %) 2 0 D 55 LA DXL R 1, SR
RH T 5 5 & 2 v KBS 386 i) SCBR7E 55 1k v s Ry
i

2.4 T 55TEINE RH X3 # & Z= o XUBS 52 M of f9 = 7y
1EH

HA LN HrEs S B, FIERREE RH 58k 245
Hh VRS 1) S IBE v B4 T SR 2 R A b A M (B 4).
TE A PR R R R (R 3) - BR85S RH 58 & A XU
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RN HAT G 2R L (P<0.01); K5 FIAA AR
J&, PEERH 5 FIAYOCHR 2% (B=0.22, P<0.01). %
AR B RH . FI5 87 & A vh WU 22 8] 6 R 1Y)
IIFRAE R 4TRSS, 4R IR, FIn Rz ek

&3 MR RH SR FERRE XK RS RS

122.0%, $ERI5E RH X & 2 W )52 m FAE 5E 4
AR, Horp 25 22—l i i 5 55 X — i 55 1
T, AoV ) 3 b R Tk

Table 3 Gender-stratified analysis of the association between ambient RH and incident stroke risk

i R 1 PR 2 (VK]
B
PRV 4 (Y RH<61.93%) HR=1.000(Z184H) HR=1.000(Z184H) HR=1.000(Z184H)
TR 2H (61.93%< ¥ RH<  HR=1.251(95% CI 1.134~  HR=1.198(95% CI 1.082~ HR=1.145(95% CI 1.031~
71.48%) 1.380) 1.326) 1.272)
R 2H -2 RH>71.48%) HR=1.488(95% CI 1.402~  HR=1.415(95% CI 1.332~ HR=1.352(95% CI 1.268~
1.579) 1.503) 1.442)
o8
IRV 41 (-1 RH<61.93%) HR=1.000(Z1841) HR=1.000(Z 1184 HR=1.000(Z1841)
HAEIREE2H (61.93%<F RH<  HR=1.142(95% CI 1.015~  HR=1.109(95% CI 0.982~ HR=1.082(95% CI 0.954~
71.48%) 1.285) 1.253) 1.227)
R - RH>71.48%) HR=1.285(95% CI 1.192~  HR=1.233(95% CI 1.141~ HR=1.186(95% CI 1.092~
1.385) 1.333) 1.288)

BB VRV by AR 2 R AR . REHE R L WAKT . TEAEH ;s BORL 3 TR 2 YA B 2D R R T

ARUL . PRIRIRDL . AT7IE 3l . AZHET A1 R S BRI

P55 RH A B2 HEAE K . P<0.001,

BN . P<0.01 (F53)

/
éo

FREERH

B4 RIIEINE RH 53 2 XU KB A 5 A A R 12 E

A0 HEA511=0.220
95% C710.128~0.312
=022, P<0.01

—<

kA

Figure 4 Path diagram of the mediating role of frailty in the association between ambient relative humidity and the risk of

incident stroke

2.5 BB

ZHEAFA AR R, SIGREAME, T
S5 05 2RI P AR R A P AR T R, HR 2390
1.116(95% CI 1.031~1.208) fl 1.273(95% CI 1.221~

1.328) IPTW 43 Ar & SRR, w458 3 4 s i

JEE 2R B A7 XU T, HR 539000 1.124(95% CI

1.036~1.220)F11.284(95% CI 1.229~1.342).,
TERHFE Cox AU, DIRIBEA NS, A4
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TSR 2 45135 RH (14 HH 5500 15 21 00 v Y B 41 1% HR 4y
A A 1.107(95% CI 1.021~1.200) 1 1.251(95% CI
1.197~1.307); HH 5590 8 41 R /a7 V0 5 2 A AL i 26 3 48
SE-34 RH X I HR 535714 1.094(95% CI 1.008~1.188) A1
1.219(95% CI 1.165~1.276); H 4518 i 41 il v 16 3 4
AR 3 43 RH X R HR 43 518 1.129(95% CI
1.043~1.223) 1 1.286(95% CI 1.233~1.342); #2&7% RH
550 A v KU 194 1 ] S R A S T B — 2 R I
[ 74 -

R4 FHEIMERH SHEFHRE 2 B I8 5 14 R

R Eik e BB h A s
IR FIRE R S A E R . AZLETES 2 45°F
IRH 4 Hrr, oA 80W B h 0.048(95% CI 0.027~
0.071), 4Bk 20.9%(95% CI 11.6%~30.4%); A
HHTES 3 4R RH 43t b, A A 8500 B R 0.043
(95% CI 0.023~0.066), 1 4\ Eb i 4 20.1%(95% CI
9.7%~28.9%); A3 4B RH M, H 800
{8} 0.057(95% CI 0.034~0.081), "4 H 0l h 22.6%
(95% CI 13.4%~32.2%).

Table 4 Mediation analysis of frailty in the association between ambient RH and incident stroke risk

BRI C R EVEEY 3 brifi 2 Wald ¥ P
SR RY(X—Y)

HEERH 0.247 0.048 26.480 <0.001
P AR RIT (X —M)

W RH 0.220 0.034 41.869 <0.001
EHRV AR (X+M—Y)

15 RH 0.193 0.047 16.862 <0.001

T 0.247 0.056 19.454 <0.001

M. X, YorulRRAZRZESS | M RH, Bk Aerp . BAIRNRE AR | SZBERE . WK TRAEN . RS . R
TR . A%l AL 1A Ul S BEIR S o e b, BR8E RH 2 ZAREAL R AR i S BN AR, 00 (i

PR RHAETH o 1 AR IE2E X L 800

®5 EFSHBEMENPNIBMLLIEER

Table 5 Results of the nonparametric bootstrap test for mediation effects

BN S BOVAE hrrEE 95% CI /%
BN 0.247 0.048 0.153~0.341 100
EHAERON 0.193 0.046 0.103~0.283 78

FRA SO (AT 3R ) 0.054 0.012 0.032~0.077 22

33 i KRG T4 L, $ER 1% B n] e 30 kT b

AHIF 9T 3 T CHARLS 4= [E 48 3 M iy B 1 A 51
K ALHRT VAR5 RHAE M K W R R 5 hr, &
GEVPAL T RH 508 2 KU i 5B, JfE— 45
EEEHP R AER . FEEH . DR EY
RSB SRR A R A e A e AU 2 T
o, LR KO i KU A 5 B R R R R
BN, O B A S E AR BT AR Fa fd, R
BT RH A8 4 0BT & 25 v i) E 2 858 XU A
K2 —. =P RCS/HITE N, RHFESHAA
Hh XG0 A R A5 A3 o M 5 SR — B, (HAEZE

MR BT C R, M AEAE A BB B AE AN 5k R
FRARLRMERE, AN, AT BP0 2 S B R
R REAF e E R 22 5 . TER e, RETHE 58
B v XS $E T ) S B R B SR, LR A R AR A
AR RR G s TRk, R A KU IR
WEThE, (E S A A T — A R B S ek 5
HAREZE, FRgE AR 5 vl Re x4 v 1 i e 2
HOMUR ., 1A, T o R R 55 R R RE2Y 22.0%
IPREE RH 5087 & 26 R i Sk, 7 T A O RUBS: ¥8
Syl MR NESS M/ DI REAE A T Rk —im 51

BOE A G T 18 5 5 M i A = 2 R I 9 4518 IR R 5
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5, ZSrRE SRR O BTt LA
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VEZE IR, A5 M IX R 5L T e 454 DL RGR
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R, AR TS LR A R AR S A
TR A OG5 5 R IR BT gy A A2 A2
PUZR | A RRAH DA T Sy B A2 i — 4 2 Ol 5 B
RARNZRA, REBRA I (A A G2 =2
P 7 R B A v KUK B2 R BRI AR SE i At
Pr2e R ICRER TR . ILAh, PR R AR
MG L F EANFE TR . BAELE D K
PP RS E HL SR 0 KURS: T e W 5, it &
TR R N R A AR W KBRS N, X T RE S
FLAMRBINT | TR RSCR L RIR M. &R
A XU TS R AT o R S A (P 155 3l . W ek
WIS 25 A 5%, (EOFRE— AR AR Y
FEA AT LR

PR RH A] REIE i 22 25 i A 5 WA i 1048 S R A
W o B, mRIR ST ] BRI TR A R IE R N
AT, SR SR R G, R A
MY o RIS SO0 378 S PO, DA
I LA PR R B T, R B A B A )
M. RIS R HEEE . R IR AT TR R G
FTRE S| o e AR R 18 R SRR S IO, 2 i R M 1
NEZIIRE . IR R BE S R IR A, 48 s ki 1
PRSI . 55 =, TR I AT RE I 2o 52 ) D IR 7 15 2
L5 R B L AR G 0 4 [ 225 0 i
R LR PUHIEA: 5 LA f HER O K A4 3
i s VIO, DR AE A A B bl e R B
NG G AR R BRITE R ZE 5, e IR
AT 5 G AE SN n] BEAE 55 4 5 S B B A e
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HFER (AL AL SV SRR G I A ),

ABEFEBE— 20N Gy A S e R it
THLHIESS : 525576245 RH 5587 R A WU =22 ] &
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WA R b RN, /K Th s R LA X A1
PRGN o BETT R R FEARBETE R, BREE
RH 585K F R RFAE, HaEsn By iz
— BRI AR P OCHK , s PRI L n] RESE i 2 ik 2
RE 2R/ b R R AT A A 5 10 A o XU
(EN RS P SR A U Bl SENTIE 2 G A i
JEE S M 2 v XS AT A A 8RB 00 s o A oA
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PR AR RS E NG R ER R, B,
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BEAREESS, VIGREAE BE-E85-Arh” 4
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ARG RBA —E AT AR, hEBE
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e ) 24 B NS 2, RSP ER, FE M A Bl
Sk X RERE T, TR A S N RS A f i
B KB VE A, AR R Y B S R X
ABUMBE XS = ABECET . TIREZ e s #) i
ST SRS, ekt e R KA BRI AR W
IR EREEER R | IR LT R I A g5 A
B IZEERE, AE ) il AR 5 XU A B R W S R
A OGS P A BETE b T B R ER R AT B B A rh
JRUBS: , A X i A 7 o~ -5 Gkt R 00 g 9 2
FIS5shBi g . IR A5 T 12REVT ). RIR, 55
VEAG T L8 Al /e ks, nl 2% e 3 2 AR fd
R L T R 55 0 A 5 4y B AT EE, DL AR
PN S RN RS R Mess AR, M &+ 7
IR ARG T

ARG H E RIS . 3T 2 R R
BEPEBASY, FEACERRCR . BEVIRIRIESK ; R A ERAS
T AT R AL FT— 452 RH AR AR
RGBT, W T U I G0 s R 1 25 5
[ 5] AESE i As 5, ML 5 B A
PR T R -4 b O R R

ARG IAFAE— B R R M . D)ARBFFE I ZR B VA
T8 55 FEAF H VT BE () ERAS % 4N R 4% RH,
Toik HLE WA AR S s PN VR 2 iR I Hsh A8 Ak .
Hh ] R AR R ) LS R R R T RE A2 B A
RS S BRIR A . RBE T L A A
AR Z R, NI =4 RH 5 MARSE IR 2 5%
ZIE T RfEE—E R, SHBEHRE . hTAN
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AR ATRETE 2t Je 2k A h 8 Jm e, DR G FE T g
FIN A2 FER B o ERXFPREOLT, SO0Ah
PR 2 IERUE T i m RS , R AE A R £y, A
1 T BRI AL P45 RH 578 & A v XU =2 ) 1) B 5 56
B, PRI, AHFFEILEES] AY I 1) I T A 2 A X
SERAGTE, AT ARG A E NI . S ARTE
Bl K ] 2F R VAL A SRS A0 B i — 2D B0 IE .
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I T B AR TG ROB R kL, DR IR F 55 0 1k IX i
MR A p S H A AR R 2T AN
Aol BIZE R BEBLA] L B PR 3% SO R I 2
25 (AR T AT REAFAE 28 5%, ANFSE L REPRAR 2R
155 RH 55 S AGHT & A XU B9 JCBE TG J B i S 1Bk
B EE AT RIOK S, R T
TEAL T BRS AR RE . AR 98 A W2 3 T A Hhilfs IR
BioHdE, e A ERBE TR . R E
PRAEBES S5, XA 2 B KO BRI EA T IR, 1F
— 50y VAL PREE RH S A i il pE A v &
NI A RS 22 [ A Sk o 3) 2 T ZR R st 1) 7 B 77 ek
- K R R R IR T PR . ARSI R A4
H—4F 73 RHAE N S KA B fatn, JLHM
FEARNE I — B 5 B — A0 (R0 B 7K A Bl 1 4
FEANAR AR B 2 8, IR DAl 300 788 1 0 o
Xof A v 2 ek e RN, TR T R AR S R 4 R
A b S S M AL RS PRV R R . BR
B T BEAE A S AN . AR E Y L B RE
W AR 0 5 . PP 2R 45 0 $H R D RB At A% T IS5k 4%,
XoF F A N It XU 7 A BRI, PR I D
IR, LT —47- RH H TPk Rt 5
(BB & A RS, LA — A e A B . SR,
T AHIE 98 B DT )04, 2R IR 3 /KT X a2 1
SRR B AR MR VT e BE R R HERS R B, U AE
XS G kA SR AE M AR | i Ak ikt . 2S5 PRk
B P 15 4 f AR Ak DL R A AT s e AR i, ] g
WE—2 e e R A Ay . IR, AR 4 SN B
I J e e Y e 5 R AR e A v XU =2 ] g R
FEMECIG , ARORATY 5 &5 G Bsf a) BB 9 AR LA B
A B2 G 5 78 TRE AR Sh L Rk E— 25
IAE, b, RCSZMHT B R, RHTIFE S & 264 K
B 3 AT T — B, (HARLRME IR G4 X,
PEIRAEAIGE LT L PN 1 T 78 /0 TEHE S HE B R
LRk S Bk DA A B AE RGN . PR, ARAIF SR AN BORE %
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“RH FH 5 5 2 rp RURS 38 i B AR T ) — 30, HoR SR
FI) 40 3 O B LR RO UESE " . A SR
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FAHELL AT I A0, AFUREE B 58 AT 0 5F 4 HE
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