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# & Hey & 1 B IR AL 3538 K A (PINP) T AR #0838 pk B 45 2k 3 90 (B-CTX) LB 45 % N 3% 7 5 -F (N-MID) = ‘& s 14 5 % By
(BALP) W 2 & TEFTHAEES G 23 H 11.094.14.614.14.196.9. 925.11. 498, P 3<C0. 05) . @ ERa. A & % & (BMD) KB
# BMD, 4 # BMD #= 25-% % 44 % D[25-(OHD D] B4k FaE B #2488 % (¢ & A A 14, 743.5. 485,10. 581.5. 631,10. 490,
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Predictive values of serum Hcy and ERa levels for fracture occurrence
in patients with postmenopausal osteoporosis
LI Xiaoyan,ZHANG Yi, HU Xiuyu,LIU Xu, XIE Huahai
(Department of Endocrinology , Fushun County People’s Hospital ,Sichuan Zigong 643200 ,China)

[ Abstract | Objective To explore serum levels of homocysteine ( Hey) and estrogen receptor a (ERa) of patients with
postmenopausal osteoporosis (PMOP) ,and to analyze correlation between Hcy, ERa and bone metabolism markers, dose-response
relationship.and predictive values of them for occurrence of fracture. Methods A total of 308 PMOP patients who admitted to our
hospital from July 2019 to December 2024 were enrolled. The PMOP patients were divided into fracture group (n=93) and non-
fracture group (n=215) according to whether the patient had fracture. Serum levels of Hcy. ERa and bone metabolism markers of
the patients were compared between the two groups. Linear regression was used to analyze associations of Hey and ERa with bone
metabolism markers. Multivariate Logistic regression was used to analyze independent risk factors for fracture in PMOP patients.
Restricted cubic spline (RCS) was used to evaluate dose-response relationship between Hcy, ERa and fracture risk. Receiver
operating characteristic (ROC) curve was used to evaluate predictive values of these indexes for fracture. Results The serum levels
of Hey,type | collagen amino terminal extender propeptide (PINP),type | collagen carboxy terminal peptide B special sequence
(B-CTX) ,osteocalcin N-terminus molecule (N-MID) and bone alkaline phosphatase (BALP) of the patients in the fracture group

were significantly higher than those in the non-fracture group (+=11.094,14.614,14.196,9. 925 and 11. 498 respectively,all P<<
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0. 05) ,while the serum levels of ERa,lumbar bone mineral density (BMD) , femoral neck BMD, total hip BMD and 25-Hydroxy
vitamin D [25-COH)D]Jof the patients in the fracture group were significantly lower than those in the non-fracture group (t =
14.743,5.485,10.581,5. 631 and 10. 490 respectively,all P<C0. 05). Linear regression analysis showed that Hcy was negatively
correlated with BMD and 25-COH)D ( all 3<<0,except for lumbar BMD) ,but positively correlated with bone turnover markers (all
B>0) ,whereas ERa presented the opposite correlations with BMD, 25-COH)D and bone turnover markers (all P <Z0. 05). After
adjusting for confounding factors,elevated serum level of Hey (OR =2. 254,95%CI ;1. 755-2. 899) and decreased serum level of
ERa (OR=0.013,95%CI :0.003-0. 046) remained independent influencing factors for fracture risk in PMOP patients (both P<C
0.05). RCS analysis revealed a linear association between Hcy and fracture risk (P iy <<0. 0015 P opiineariiy = 0. 844) and a non-
linear association between ERa and fracture risk (P, jineariy =0. 004). Combination of Hey and ERa showed higher predictive value
as compared with single indexes,with area under the curve (AUC) of 0. 924 (95%CI ;0. 895-0. 952). Conclusion Serum Hey level
significantly elevates and ERa level down-regulates in PMOP patients with fracture, both of which were independent risk factors for
fracture. Combined detection of serum Hcy and ERa levels has high early warning and predictive value for fracture risk in PMOP
patients.

[Key words | postmenopausal osteoporosis; homocysteine; estrogen receptor alpha; bone metabolic marker; dose-response

relationship; predictive value

#6225 B 0T i MM RE (postmenopausal osteoporo- Hn=93) FMIEBFIH (n=215),
sis, PMOP) & — Fl 4 B P 5 . HAFIETE T4 22 )5 PWABRE : O AT XCARE X LR W I 7 5 (dual-

U 3% 2R K S A L A A5 & W WAL I R 48 58 17 B T BN AH energy X-ray absorptiometry, DXA) & M & % &
XPAS S T 5 | B 5 08020 | T s A8 2 450 i 4 R (bone mineral density, BMD) , B % J& {f [ A% #2545
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Bt W B R B BOESS B BB ARAE A O g QU 6 A H IR A RS R 4 % D
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BB AR AL S A, AL 45 25 I8 il % (fasting blood
glucose, FBG) | ¥ 1L Ifil 21 7 H Chemoglobin Alc,
HbATc) i JIH [ % (total cholesterol, TC) ,H il = i
(triglycerides, TG) | & % & Ig £ (A JIH [# % (high-den-
sity lipoprotein cholesterol, HDL-C) Fl ik % JiF i &
P JH [ % (low-density lipoprotein cholesterol, LDL-C) ,

1.2.3 & EMZ

A B AT WURE X Zed % B ([ GE 22
], Lunar3030 ) 5 BEARE (L ) B 350 % 4 11
BB,

1. 2.4 AR I8 A7m 2

R OB e MR (kg BK R W,
ml105426, ml1059982, ml027671, ml1106423) #&; il Ifil
A A AR AR T 78 i i 22 5 o 2 K Ctype |
collagen propeptide,
PINP) . T %Y Ji¢ Jit 8 i IK B 45 5K )5 41 (type 1 colla-
gen carboxy terminal peptide [ special sequence,
B-CTX) .H 45 % N ¥fi ' 43 F (osteocalcin N-termi-
nus molecule, N-MID), 25-5 3 4 4= & D [ 25-
hydroxy vitamin D, 25-COH) D] F1 & ff, 4 %% fR i
(bone alkaline phosphatase, BALP),

amino terminal extender

1.2.5 f7% Hey ERa 7l &

SR A B4 vk (VL 95 303l A2 . ADS-W-D013) 46 il
Mg Hey 7K ¥ 5 SR FBUTAAR Je 0 il 15¢ e 928 W B 5 (|
T IR A2 40 . m1057926) K I 1fL 7 ERa /K-,

L3 Bt 277 i%

HIH SPSS22. 0 # A Geit o Bt i Bow ket A
[nCY0) 1R AR L ECR T X* K305 45 & IR 40 A
A3 B RN (x =50 3RoR R B U BCR Y ¢ R

LA 1 73 A 2R 1L Hey . ERa ZKSF 5 3 AR
AR AR ] 1 G s Z2 R Logistic M9 53 #r Hey.
ERa RiA/KF5 PMOP (35 41 KU 19 40 37 S5k
IS 2 R IE AL T OG0 8 5 2K T AR
$EAE (receiver operating characteristic, ROC) fi £k F
BY T X Carea under the curve, AUC) ¥Ef Hey. ERa
o S ECE KX PMOP 8835 8 9 59 100 5L 6E 5 B
il PE 7 J7 B 4% (restricted cubic spline, RCS) i £k 43
Britl & Hey ERa A7 5 PMOP #2597 K R
IR BE ) - SO R R . P<20. 05 A ZE R AL

-
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2.1 HABRE —MIEKRTIHILE

P 4H BB 6 N T 22 A CAE % L BMIL, 4 28 1t ()]
EDING R R A E I N T N I Y @S ER T RN R
BB B R A SRR I R IALAE B PR L T 0
TR S AR ) SRR A AT R M2 R
FH S DL K A& 0pE i ARS8 A5 (FBG \HbA1c , TC. TG,
HDL-C 1 LDL-C) i 2 W A fFEE G i B X
(P>>0.05) , BAA ik, Wk,

F1 MABEBBRZIMER [xLts,n000)]
Table 1 Comparison of clinical data of the PMOP patients between the two groups [ x £s5,n(%) ]

I H HIH (=93 B Prdl (n=215) X%/t P

L ED) 58. 7843, 84 59.103. 49 0.710 0.477
BMI(kg/m?) 21.30+1.97 21.64+2. 14 1.298 0.195
4 22 i (1] (4F) 6.8841.41 6.5941.91 1. 489 0.187
W2 sl 43(46.24) 96(44. 65) 0.066 0.797
R 34(36.56) 91(42.33) 0.895 0. 345
TR ML 28(30.11) 56(26. 05) 0. 540 0.463
1= g I AE 37(39.78) 75(34.48) 0.674 0.412
Wil PR 22(23. 66) 43(20. 00> 0.521 0.471
56 09 19(20. 43) 34(15. 81) 0.971 0. 326
FARE 10(10. 75) 26(12.09) 0.113 0.737
AREL 79(84. 95) 174(80.93) 0.714 0. 399

TR
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(212
I H B4 (n=93) g Ird (n=215) X%/t P
BT 38t 1 5 16(17. 20) 22(10. 23) 2.917 0.088
WHE 2 R AT 15(16.13) 51(23.72) 2.222 0.136
WA e R AR ¥ GO/ D 3. 024 0.082
<3 65(69. 89) 170(79.07)
>3 28(30.11) 45(20.93)
FANZ EE L R/ JED 2.591 0.107
<3 66(70.97) 132(61.40)
>3 27(29.03) 83(38.60)
FBG (mmol/L) 6.31-+0.93 6.40-0. 84 0.916 0. 359
HbAle( %) 5.27+0. 80 5.4340. 86 1.472 0.142
TC(mmol/L) 4.5541.03 4.7341.00 1.420 0.157
TG(mmol/L) 1.3540. 38 1.4470. 39 1. 802 0.073
HDL-C(mmol/L) 1.5340. 32 1.4740.31 1.556 0.121
LDL-C(mmol/L) 2.7320. 63 2.850. 65 1.520 0.130

2.2 MABRHFEME Hey . ERa KK FE R BMD, &
KRR L8R

B #r 40 B # Hcy. PINP, B-CTX, N-MID HI
BALP KV & 2% & T3 & Yr 8 & (P <<0. 05),

ERa.25-(OH) D, JEH#H BMD, & & BMD F1 4%
BMD /KEB B FTAEF I HEE (P <<T0. 05, 0L
#2,

K2 WHEH Hey.ERa RAKFEER BMD,. BRIFIERLE KR (x L)

Table 2 Comparison of serum expression levels of Hey and ERa, BMD and bone metabolism

markers of the PMOP patients between the two groups (x £s)

TiH FHIH (n=93) e 4l (n=215) t P

Hcy(;Lm()l/L) 14.51+2.45 11.43+2. 14 11.094 <20. 001
ERa(pg/L) 1.1940. 23 1.7440. 42 14.743 <<0. 001
JEHE BMD(g/cm®) 0.68+0.19 0.81+0. 24 5.485 <0. 001
BB 3 BMD(g/cm®) 0.58+0.10 0.7240. 14 10. 581 <0. 001
£ BMD(g/cm?) 0.6240.12 0.71+0. 14 5.631 <<0. 001
PINP(pg/L) 67.75+5.59 58.055. 24 14.614 <<0.001
B-CTX(pg/L) 0.74+0.07 0.634+0.06 14.196 <<0. 001
N-MID(pzg/1.) 23,0442, 25 20.39+1.91 9.925 <0. 001
25-(OH) D(pg/L) 22.54+2.68 26.34=+3. 40 10. 490 <20. 001
BALP(pg/L) 23.66+2.19 20.46+2. 26 11.498 <0. 001

2.3 Hey .ERa K E 5 R EIEMRBLER A
o

2Rk E A3 AT 45 0 R L I Hey 7K 5 A
BMD, 45 #i BMD, 4 # BMD & 25-(OH) D /K
PR ffum SR B (B << 0, BR BEME BMD 4f, P 35 <
0.05), BIffi%E Hey /KPR F , BMD K& 25-(OH)D
KOF 5 BT BB B i S e 8 B PINP,

52

B-CTX.N-MID K BALP /K34 2 I [n] KB (>0,
P<C0.001), # /., Il ERa /K54 #B BMD
K 25-COH)D K4 8 1 1] KB (3=>0, P<C0. 05) ,
5 & i 5 45 A5 (PINP, 3-CTX N-MID & BALP)
D] 2 67 1] SE B (B<<0, P<C0. 001), b iR4s 48R,
Hey 7K -7+ & Al BE S B & 1 fE B % L 1 ERa /K-
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Table 3 Linear regression analysis of relationships of serum Hcy and ERa levels with bone metabolism markers

Hey ERa
L7
B(95%CI) P B95%CD P

[ #HE BMD —0.570(—1.831~0. 690) 0.376 0.332(0.122~0. 543) 0.002
f&E 5B —4.512(—6.476~—2.549) <<0. 001 0.901€0.573~1.229) <<0. 001
4% BMD —2.368(—4.455~—0.281) 0.027 0.355(0.001~0.709) 0.050
PINP 0.127€0.087~0.167) <<0. 001 —0.024(—0.031~—0.018) <<0. 001
B-CTX 11.924(8.520~15. 328) <<0. 001 —1.876(—2.458~—1.295) <<0. 001
N-MID 0.335(0. 215~0. 455) <<0. 001 —0.051(—0.071~-—0.030) <<0. 001
25-(OH)D —0.196(—0.274~—0.117) <0. 001 0.035(0.022~0. 048) <<0. 001
BALP 0.242(0.135~0. 349) <<0. 001 —0.045(—0.063~—0.027) <<0. 001

2.4 PMOP BERZEEMEZMEZINSER
Logistic B34 %7

¥ Hey .ERa 435140 A Logmtlc MYEY-eiEe? 57
HEBRAAAE L R M IR 22 TR 3R . SR ARSI AR I L 1R 5T
%?‘E’Tﬁ\i@%ﬂﬂ‘l‘ﬂ\Wiﬁlj‘i\’ﬂk?@&‘i\%ﬂﬁé\%ﬂ%lﬂl
HE HE RO O TR S A Ll B AL i AL
S A IR A S e MR R AR AL L A s S O
TC.TG.HDL-C.LDL-C.FBG,HbAlc, fEE# BMD,

PMOP 835 & 4 KU AT A7 7E Gk (OR = 2. 254,95 %
CI:1.755~2.899,P <C0.001), ¥ Hcy #4k-h—
SRAR R CP AL ECH 5, 5848 Hey KF- 3,
BEH Hey /KF & PMOP B3 B4 1 & 16 N &
(OR=16.375,95%CI :6. 606 ~40. 519, P <0. 001),
W 4,

) 3, A TE — R IR 22 R 5 (W 1 ERa BY AR
B 4), ERa JKF T & F IR H R (OR =

BB #i BMD, 4 #% BMD, PINP, B-CTX, N-MID, 0.013,95%CI :0. 003~0. 046, P <<0.001), WL 4,
25-(OHD)D A1 BALP P28 &t (BE 8 4) J5 s Hey 5
F4 PMOPBELREBHXMEZRMNEER Logistic @IF5H#
Table 4 Multivariate Logistic regression analysis of influencing factors for fracture of the PMOP patients

A A IE A RLAY ] A 2 A3 FEHY 4
Hey 1. 840(1. 580~2. 143) 1. 838(1.574~2.147) 1.910(1. 631~2. 249) 1.913(1. 614~2.268) 2.254(1.755~2.899)
Hey Z 432

1% Hey 1.000 1.000 1. 000 1. 000 1..000

= Hey 7.696(4.247~13.946)  7.797(4.268~14.243)  8.145(4.458~14.949)  8.211(4.373~15.423) 16.375(6.606~40.519)

ERa 0.013(0.004~0.036) 0.013(0.005~0.037) 0.010(0. 004~0. 030) 0.008(0.002~0.025)  0.013(0.003~0.046)
ERa /32

& ERa 1. 000 1. 000 1. 000 1. 000 1. 000

A ERa 0.031(0.013~0.075) 0.032(0.013~0.077) 0.031(0.013~0.074) 0.027(0.009~0.068)  0.026(0.007~0.079)

T M3 Hey /KFE<<12. 26 pmol/L A& Hey /K-, L1 Hey KF=>12. 26 pmol/L N Hey K. ML ERa 7K F<<1.55 png/L J{& ERa 7K
-, 13 ERa K V21,55 pg/L N ERa KV, B 1K IE AR | 1A 5T & 45 45000 4 28 B [0 5 MY 2 eS80 1 0%y BE At b, A D WA SRR SB L
J 1R 6 IS B PR LSO TR S AR R B M A S MR 3R e s ol R R O L P A IS B s A 3 R AR 2 (Y JEA L AR OE
TC.TG.HDL-C,LDL-C.FBG il HbAlc; #5874 fEA T 3 (9 5L ak 1, 4 1F [EHE BMD. B & 3 BMD, 4% BMD,PINP,3-CTX ,N-MID.25-(OHD D i
BALP,

2.5 Hey .ERa 3¢ PMOP & BITHF &-K 5 BIRBIE P, PMOP B 5 7 M BE Hey BT+

XEDMH
MG & RCS 2 Hr 45 3, Hey, ERa W 35 #1

IR L BE ERe B9 TH R BEL 2% A0 5
12.26 pmol/L F1 1.55 pg/L. IML7E Hey 54 4 X
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I 5 R M ) - 6 BR (P e = 0. 844D, KU Fifi EARLRAPE RN R (P pwy —0.004) , ILIK 1,
Hey /KT & M3 2288 0 5 i 1L 7 ERe 58 31 KUK

A 801 Pyyu<0.001 12.26 pmol/L B 20 Pyu<0.001
P:tz@:osm Pi2:#=0.004 1.55 pg/l
60 151
3] 3]
X X
2 40t 2 10t
S S
20+
| ST Jocoooooos I= s ass B g Jooooooo-. Jococooo-od )
6 8 10 12 14 16 18 0.5 1.0 1.5 2 2.5
Hcy (upmol/L) ERa (ng/L)
1 Ii#F Hey(A)F ERa(B) 5 PMOP £ BT KU X ELSE BB RCS 4547
Fig. 1 RCS curves for dose-response relationship between serumHcy,
ERa levels and risk for fracture of the PMOP patients
2.6 Hey ERa Xf PMOP &% 5 B F i # & TSI 53 AECRE L SR ORD ME T B U R, WL 5,
¥ Hey ERa #E4F —JC Logistic [8] 9 447 . i i 2= ROC M1 £ 14l Hey, ERa X PMOP H & &4
0 ME 2 {1 37 Hey. ERa 20 /1 4 90 PMOP HO TR RE » Hey + ERo B & LI AT Hey \ER«
BTN NE . Hey+ ERa 501 % 4 45 47 4 SR TN L T K RE ] AR TR CAUC=>0. ) ILIAT 2,
# 5 Hcey.ERa 3 PMOP B& SN M E
Table 5 Predictive values of Hey and ERa for fractures of the PMOP patients
E (R AUC95%CID) p RARPE ) FRE D HERE ()
Hey 0.827(0.778~0.876) <20. 001 73.12 91.63 86. 04
ERa 0.870(0.831~0.909) <20. 001 83. 87 87. 44 86. 36
B 0. 9240, 895~0. 952) <<0. 001 89. 25 90. 23 89. 94

33T

PMOP fig UH 5 38 hn 46 28 5 Lo 1 e F i 3 X
s £ = = A Sl 1= O 7 |+ A il 2 B RV A
A PMOP H & B 3 KU 10 A= M0 bk 25 9, DL S 304 5

5 fl T MO B T T A A 07 L ELAE T
A T PR . ARG o 4 B A AT
| Erg W3 Hey %% 718 5 ERa A T A5 BMD
0.2 B B R IR bR 5 U A 3 O R A 2 i 2 v KU
S B il RCS SRR T = % 15 8 9 KU 4 1 71
“00 02 04 06 08 10 I 9 E S T A K U EL BB R 1 P
1— 45 57)E _—

B 2 ROC #£4# Hey.ERo Xt PMOP & R
B T E 3.1 PMOP £&1i& Hey.ERa KES5FITH

ey

Fig. 2 ROC curves analysis of predictive values of Hey

AWETE K BE T A8 Hey KF B & Tk
HITHBH M ERe KV BALTAEE A B H.

and ERa for fractures of the PMOP patients
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Hey 7K T i85 23 38 im i 5 40 M 76 4 G -8 i o
0540 B R A0 M T 1 Gl R B 5 AR s Hey KSF- T
1R A 23 T U0 SR B Y O R S B 5 e i R i v
IO 5 Fpe 2 AR AT B T 2 R A O R0 B BT i T B T
HEE P & A KT, BRI SET DR SE S Hey
K5 BT KU % D) AEOG . AR g R 5 Z HAT,
IfiE— 2 3 4¢ T Hey 768 3 KUK 15000 o 79 5 224
M. ERe 75 580CH 40 M L5 B 40 A0 -E 40 A b 34 5 9
AR IR IR A FE 2 T B B (a1 R $5 O T EAE
AW X T2 5 ot L B M R KT
(0 O SO 7 WA N Al N SGi11 ) | B 8 7/ & = B U
FE M B A R 36 PMOP & 3 XU L[] A
BEAEF It B 8 K ERa A S A I &
TP T DA AR T XU, . AR IR 9 45 SR B R R A
WER K P AH 2 AR ) e 3, i3 — 20 3047 T ERa
FE BT AU TR v EE A

3.2 Hey.ERa 5 BMD BB R it 5 4R 0048 = 4
AT

FBHE | R S50 R0 4 85 BMD 212 B 3 % WA
VAl B A B A% O A8 bR, KR TR R E A R T
B R R, & W T BT KR . PINP,
B-CTX.N-MID.BALP 5 5T i #3 3¢ R % VI, 7] LA
iR R R el U R T = A W T R
PINP 7KV Tt i 28 Wi e 46 0% 396 SR B2 385 38 B 65 I
EEEIPR . B-CTX 7K T i 2 B AL A B e 7
FESE NS . N-MID 7& ML A5 1 5 d i i i 2 v
Az 1 FE KT T v 2 BH 40 T A AR T L AR
R AR . BALP 28 40 M 3 b A R A
AW HOKOF Tt BB s T I IR AE e i g R
PMOP B Wl 5 58 i34 2 BOm RS Hoa ik
it EE . A TR EA BB TR,
25-(OH)D YE R4k £ D 7ER N A% IR =L BE W%
A R WEHLR S A 2 D K, B A B REAE TR
7N 3 Yo A6 5 1) TR AL, DT 4 R 14 5 i 8 K 1
FasE . 24 25-COH) D KF T B i AR 1) 2 258
TR A KB R AL

ABE ST AH M43 & B Hey 5 BCH B, 4 8
BMD J 25-COH) D & i # %, 5 PINP, B-CTX,
N-MID J BALP 2 iEAHK . ERe W 5 REAHE | A 5
BMD K 25-COH) D 2 IE#f %, 5 PINP, 3-CTX.,
N-MID J BALP 2 HAHK, X$ER Hey 0975 il
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i B A AR . S 20 BMD R IE R B B K
W I ERo 14 R A0 D) 2 F1 3555 0 985 32 % i AR 1) £
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AN TR] 3 4% 5% Wi -1 3P

3.3 Hey.ERe {E28 PMOP B& & #7 M 37 & 1
SNl = BRI k-

AWK Hey KF-TH & PMOP &% 5
KU %) ik 57 A& B8 R 2R ERa ZK S T 5 J2 2k 57 A 9 (A
F. X— KUK, BE KN Hey & ERa KF, Xt
T Ml RS PR 2R A B OE A PMOP B35 19 8 3 R
6 HL A WA 0 I R S A (. A BF g e s
Hey 7K T8 2 15 4 KU ) 2 57 52 i R 3 AR BF 5%
BERE Z M R AR KB AT ERe 5
PMOP 5 B 41 KU 2 (8] (9 2k ~7 48 5G4 , B 3 K
o DA B TR G AR AR R AL A, AN AR
G K PMOP &5 B 3r M BE Hey B9 74w i Tt
i . Bl ERa BOFHS I T B, H Hey 58 3 WU 2 26
P -V 6 R, ERa 58 3 KU 52 Al 480 ) -
SN FR o 33X — 452 S il A VAL 1 T TR i £2 1t
TE B

XF T A BT A% RE , AR B 58 & B, Hey + ERa
R G TN A P b T AE R RRE LR R R R M A
5 1 ¥IAT B R AUC S8 0. 924, I &L ik 2 25 42
Tto $&75 Hey Hl ERa 36 G 87 FH AT LA SE A7 20 0
PMOP &3 5 4 KUK A i R 5 39 R0 & 1 4 X
B PMOP &4 7w ny ke 5 28, A B T Il IR
T Bsf SR BT ORI B A R AR R

SAMREREERE

SR AW SEARAFAE — e R L Z b, 158, AR BT
FEN AR REAR B A PR T RE S B ST AL AR L 5
M S5 AN EE . KRR 2 dhn REEARBESR
deilt—AE LA K KB HOR ASHIE 5T A T T A
8, M E Hey, ERa 5 5 1 UK 22 1] 14 PR 2R 56
F o ARMFFE AT R F Al B TR 4R 1 X 2 P 3 22 (]
MR R . BJa ARG R B [ B B 5T, 4
FAMEEA BR s H AR X Hey . ERa B 812548 1k 3 47 B
VIWLEE, Jo 1 W o 5 i 4 R AR I R AR Y G &R
AR TT LR A 5 & Fh R LT 4 1w oA B
Pr KR

ZE LTk, 1 Hey KFEFH5 5 ERa KPR R
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