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1. R SR =4k Sl S O AR, PR 4k & P FUIR 55 IR Dh A Tk 3% (Secondary hyperparathyroidism,
SHPT) Jr.L» % AR FE B[R

2. RPN HHLA L EHHE AR (TDD MR S Teifa 505 & MK BRAAIRIK (BNP) PR = 2RI 48 s
¥ (TAPSE) X4k P HUIR 5% IR h R Tk £ 38 28 SRR PG IR = 223897 W RVR YT J5 128 R AR A O D BE AN 2 1 Tl
R

Fik:

1. SR 3R B I Y037 AT 25 4T 4 5 1 I VG BT FE A A SHPT 2 T (1) 58 35 15049, AR 3% AR 55 IR R
(Parathyroid hormone, PTH) ¥({fi¥ H o =AW 4, HEIAT 4 (300-600pg/mL) . B4l (601-
900pg/mL) . CWEZH (901pg/mL LA b, 5 Hfid e A 501 4 it R 2H o Jd o = 4 B 008 BR AR
( Three-dimensional speckle tracking image, 3D-STI) 3R#5BAR[F B A (GCS) . BEARLR [m] B AR
(GRS) , B MA (GLS) . BAKMINA (GAS) ; LSy =—4EE A 03K (Real-time
three-dimensional echocardiography, RT-3DE) A 7 3k 153K 15 16715 Bt 72 o0 %5 1A 25 AR B /)N B 6] 22 Tmsv
16-SD (ms) . fz KB [A]ZTmsv 16-Dif (ms) , PARIHLfGHEZETmsv 16-SD/RR (%) FITmsv 16-
Dif/RR (%) , SZIGHTHIHHTEE AL,

2. S ER I 191l ZHL 167451 K5 o Bt R A 150491 3 2 2R 2 B A8 R (TDD W& I iH 554 = Teifi L
(RV-Tei) , N FMARE I & = MR RE (TAPSE) o R BI2H 83 A Bc24/ Nk Py 3 B
fRMTE R AE BV R IE (BNP)  PTHRIMIE o 975 (91 20 £ 3 b o AR I3 MY D IR AR R 283897, T
BITL2JE JGATTDI R MBI 3Rk 13 LIRS 4, AL =M ARG BNPHIPTH, &R ZEIGIT T
PR B R g vadl, ZRTT G TG BUEg NbAH . av b ST BAME, &SR ESR, #
FLogistic/r #r73Jilla b4 P B R A4 O I REA MO G 2, #@idROCHIZ&iTa. b4l %S
Hooh BE KA OLIIREA R BINE, FIRE S ST P EE MR
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1 5xtRHAM L, RBIAMTE = 4N TS5 B FK, HEFREASIEE L (P#<005 , &
WA Z AT EORR, BN PTHK T, & NS R HGASEIEMES (P<0.05) , HAhN A
S R G I ER . ROCHIZS TR, GLS, GCS, GRSHIGASH) L FHIAR 4> 5 40.671.
0.573. 0.533f10.585. GLSHI £ ~-19.5, BLIFZ KA O UL 4E Dh kR ks HABU M NT77.5%, 45521k
7983.2%, 95% A[{Z[X[A]240.537-0.815, JLE IR 0.383; HXHAHAHEL, AW, BIAHKCIEAH
e ETeifa Bk kIR, LVERKIKIFRHE Z R A&t ¥E X (P<0.05) . 5AT4MHE, CIFA
A ETeifg K (P<0.05) , BIAMCIAMLVERKIKFEL, ZRWESIT¥E X (BP<
0.05)

2. R A I 5 SRAH LG, I ZH i Tmsv16-SD (ms) , Tmsv 16-Dif (ms) , Tmsv 16-SD/RR (%)
FTmsv 16-DifiRR (%) WAHLEK (P<0.05) . FEWHZEFIELEF, FMEoHMPTHA &, Fr
A RS HESHI B B K 1A

3. PearsonflIfH R AT R o, PUANNAASEH RFGASEPTHE fiAHX (r=0.503, P<<0.01) HR
ZHSPTHACT- o BAH G, B A 45 R B R3D-STISH AL IAIAH X 525 (Rho) /rT0.737%
0.8442 |], RT-3DEZ#[{IRhojiE/T0.754%0.8932 ], Alpha #%1#>0.9, ICC¥1>0.75, *H
PL B HI5 8 EA R4 () o] B 5 1

A4 ZPEIR-RERITANG 4R R, add 50 R4, RV-Tei. BNPH#5E, TAPSER#{K (P<<0.05) ,



bZHRV-Teilfi = (P<<0.05) , HAR&IHIMZERARESIFE L (BFP>0.05) ;

5. ROCHii 2k B /RaZl TAPSE. BNP. RV-Tei&PTHJAUC})>0.600 (P¥)<<0.05) , TAPSERJAUCH
0.873, FAETIMIE #8.25. b4 RV-TeifiZk A 50.817, & H:TI{E #~0.29, TAPSE. BNPXPTH
il 28 T TH #5145 >0.500 (P <<0.05) Logisticrl )443 45 R & 7~: aZ4iBNP (OR=4.992, P=0.019)}%
PTH (OR=5.404 , P=0.015), NKELCLITEEARRILER K. b4 RV-Tei (OR=6.495,
P=0.013), NKRAELCIIREA SIS GRS 2R
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Abstract

Objective:

1. Application of Three-dimensional Quantitative Ultrasound to evaluate left ventricular myocardial strain
and movement synchronization in patients with secondary hyperparathyroidism;

2. To explore the predictive value of the right ventricular Tei index combined with plasma B-type natriuretic
peptide (BNP) and tricuspid annulus systolic displacement (TAPSE) in patients with secondary
hyperparathyroidism of right heart insufficiency before and after treatment with cinacalcet.

Methods:

1. Collected 150 patients whom underwent maintenance dialysis in the hemodialysis room with the
diagnosion of SHPT, divided them into three subgroups, subgroup A (300-600pg/mL), subgroup B (601-
900pg/mL), subgroup C (above 901pg/mL), and 50 healthy volunteers were selected for the control group.
All participants underwent conventional echocardiography, three-dimensional speckle tracking image (3D-
STI), and real-time three-dimensional echocardiography (RT-3DE). The globa longitudinal strain (GLS),
globa area strain (GAS), globa circumferential strain (GCS) and global radial strain (GRS) were obtained by
3D-STI; The minimum volume point time Tmsv 16-SD (ms), Tmsv 16-Dif (ms), Tmsv 16-SD/RR (%) and
Tmsv 16-Dif/RR (%)were obtained by RT-3DE. The ultrasound parameters were all tested for repeatability;
2. 167 patients in the case group and 150 patients in the control group were measured and calculated by
tissue Doppler imaging (TDI) and calculated the right ventricular Tei index (RV-Tei), and the M-mode mode
was used to measure the tricuspid annulus systolic displacement (TAPSE) ). In the case group, the early
morning blood was drawn within 24 hours of admission to complete the determination of plasma B-type
natriuretic peptide (BNP) and PTH. Patients in the case group were only treated with cinacalcet. TDI and
two-dimensional M-mode ultrasound were performed 12 weeks later to obtain the above parameters, and the
above indicators were obtained through laboratory examinations. The data obtained before the treatment with
cinacalcet was grouped into group a, and all the data after the treatment were grouped into group b. Groups a
and b were compared with the control group to find the differences of each parameter. Logistic analysis was
used to analyze the independent risk factors of right heart insufficiency in patients in groups a and b. The
effects of each parameter in groups a and b on patients were evaluated by ROC curve. Repeatability test of
the above ultrasound parameters.

Results:

1. Compared with the control group, all the three-dimensional strain parameters of the case group were
significantly reduced (P<0.05). Comparing the subgroups, as the PTH level in the group increased, each
strain parameter was only GAS It showed a decreasing trend (P<0.05), and there was no statistical difference
among other strain parameters.The ROC curve shows that the area under the curve (AUC) of GLS, GCS,
GRS and GAS are 0.671, 0.573, 0.533 and 0.585, GLS=-19.5 is the cut-off value for diagnosing left
ventricular systolic dysfunction.,the sensitivity is 77.5%, the specificity is 83.2%, the 95% confidence
interval is 0.537-0.815, and the Youden index is 0.383; Compared with the control group, the left ventricular
Tei index of the A subgroup, the B subgroup and the C subgroup increased in sequence, and the LVEF
decreased in sequence, and the difference was statistically significant (P<0.05). Compared with the A
subgroup, the left ventricular Tei index of the C subgroup increased (P<<0.05), and the LVEF of the B
subgroup and the C subgroup decreased successively, and the difference was statistically significant (all P<<
0.05);

2. Compared with the control group, Tmsv16-SD (ms), Tmsv 16-Dif (ms), Tmsv 16-SD/RR (%) and Tmsv
16-Dif/RR (%) of the case group were significantly prolonged (P<0.05) ). In the comparison between
subgroups, as the PTH level of the group increased, all synchronization parameters showed a prolonged;
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3. Pearson's correlation analysis showed that only GAS was significantly negatively correlated with PTH
among the four strain parameters (r=0.503, P <<0.01) and the remaining parameters had no significant
correlation with PTH levels; The repeatability test results show that the correlation coefficient (Rho) of 3D-
STI parameters is between 0.737 and 0.844, and the Rho range of RT-3DE parameters is between 0.754 and
0.893, indicating that the above parameters have good repeatability. The repeatability test of TAPSE and RV-
Tei within and between observers, Alpha coefficients are both>0.9, and ICC are both>0.75, showed high
repeatability and reliability;

4. The results before and after treatment with cinacalcet showed that compared with the control group, RV-
Tei and BNP of group a increased, TAPSE decreased (P<0.05), and the RV-Tei of group b increased
(P<0.05), there was no statistically significant difference in TAPSE, BNP and PTH (all P>0.05);

5. ROC curve showed that the AUC of TAPSE, BNP, RV-Tei and PTH of group a were all> 0.600 (all P
<0.05), the AUC of TAPSE was 0.873, and the best predictive value was 8.25mm. The area under the RV-
Tei curve in group b was 0.817, and the best predictive value was 0.29. The area under the curve of TAPSE,
BNP and PTH were all> 0.500 (all P <0.05).Logistic regression analysis results showed: BNP (OR=4.992,
P=0.019) and PTH (OR=5.404, P=0.015) in group a, independent risk factor of RVD. RV-Tei in group b
(OR=6.495, P=0.013) was an independent risk factor for RVD;

Conclusions:

1. Three-dimensional quantitative echocardiography (3D-STI and RT-3DE) shows good value in the
evaluation of the left ventricular strain and synchronization of SHPT patients. The change of 3D-STI
parameters compared with the control group indicates that the deformability of the left ventricle of SHPT
patients is lower than that of normal people, and the overall area strain (GAS) is more sensitive and specific
than other strain parameters; The time parameters measured by RT-3DE reflects the asynchrony of left
ventricular movement in SHPT patients;

2. RV-Tei, TAPSE, BNP and PTH have certain reference value for SHPT patients with right heart
insufficiency. According to experiments, the indicators that SHPT patients should pay attention to before and
after treatment with cinacalcet are different. The TAPSE before treatment is of good value for evaluating the
right heart function of the patient. After treatment, attention should be paid to the patient's RV-Tei to
evaluate the right heart function of the patient.

Key words: Secondary hyperparathyroidism; Three-dimensional echocardiography; Myocardial strains;
Synchronization; Right heart dysfunction
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R YEME IR)R

EE s PEILAFR HSC AR
3D-STI Three - dimensional speckle tracking image =BT R R A A
RT-3DE Real-time three-dimensional echocardiography S = Y 0B

SHPT Secondary hyperparathyroidism Ak R FUAR 55 IR Dy R Utk
TDI Tissue Doppler imaging MR 2B 8RR
EDV Left ventricular end-diastolic volume Jr 0 B R R ARIAAAA
ESV Left ventricular end-systolic volume Fr Uy Z AR AR HA AR

LVIDd Left ventricular end-diastolic diameter, Fe B FF AR N4

LVIDs Left ventricular end-systolic diameter, Je U WA ARIA N A2
PTH Parathyroid hormone HUR 55 IR IR
BNP B-type natriuretic peptide I 2% B R K

TAPSE Tricuspid annulus systolic displacement RIS A WA
GLS Global longitudinal strain AR 7] B3
GCS Global circumferential strain B [R JH A
GAS Global area strain BAKTAR N AR
GRS Global radial strain HEARAZ ) DA

RVD Right ventricular dysfunction HEAREAS
CRF Chronic renal failure &1L E D35
ROC Receiver operating characteristic curve AR TAERHIE Hh 22
AUC Area under the curve ROC £k T i
ROI Region of Interest SR X 15,
LVEF Left ventricular ejection fraction JrCr 2 I 53 4
RVEF Right ventricular ejection fraction ERINE=E 1754

Scr Serum creatinineconcentratio M YLEFR FE
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(Introduction)

BEE R E A AT AR A R IR SRS T APk, g AR
PN 53 WA SR JER DR R R o I8 M B D e SR ) B fER R 22, B B AIEIR T BRI K
&, MBEENTEETE AR FIRE, (HR2H T 5 S o K ERA, V2 B A R
BT, BEENREARSZIENT T, 2N AR RAERITGIT « VENIRIE S R4t
FEVE LB AT B8 L LA ™ B IR RRE, 4R R MR HAR 55 IR D B T U i A 22 H i T
5y, FLEEUE TR HAN AR R 2 DL 4 A DR, IR IR 55 R R AR 73w e it
HUARA KB BR324 2% (Parathyroid hormone, PTH) , — &R EJla 1B
TR SR L (R XU SR FE T 3  B AR i A RO I8 R G0 A /& SHP T & 3
T B WHIRIN 2 — . B FEREPTHS O ML RS0 AR 1 kA B — e e R
3, = FR PR i SR PTHIE I R 2 A TR I8 42 PR O AT M AR B R 7, 15 RO
WUALEAL, o VLR A e 1E o AU T A A AR ARG R, & GO UIEE, 51RO
WEDIRERERG . BT FIRJE, KAV SHPT B O IfRe, SR KO DyRedi &
FEPE HAR BN SHPT 835 1 A A7 S TS B 173 BB

AR M BRANE SRR E TR, BAE2iy, B8R0kt
BN T VS R O IE D REE R FB. R M 4B A LB A T, O ORerI vl
RS (BF) AvEiEls, HIEREAR, HEWMZEEAR, HHE—1
BEIPIRAS TR, ANRE SRR AR B O D REIRAS . B ATIRIR BN R 2 1) H
F B P OB B B O DR 7V B A . BT < AR MBS 5 =
XL &7 BRI U RS T RO & T U A B AT, R E AR
AR BRRTC T IO 2 55 153 H5 s AR AR s, AR PR ERLC ML RS
LRGSR O ZEIhRER, BRI 7 e R RHERYE T, B R
TOMALEREAER, RIS RS, ORIt AR R A R, i
T LR 75 O ) B A0 S T I VR 4T B PPN B B O DI RE RN I R B #4
I TR

OFEAERNNEOEIEA TR IERA, Hdar BRI, 22, ik
e, fEpR “drEm” gz, EHEFKE FFREEDY IR AT R s E
M MR R 0% T O L 2 S TS SR, 00T 5 22 1 225 4 ) T
FOBENHERE R 7 W LM SE3), S mammirh o= Thee, EIit R
ERGETTA T 2O MUE A OAEIEOR,  Horh =4k g 8 A O3l ROk )2 1
MHTZME. ZE0 SRS PO O NEE ShRHIE .

—YEBE BRSNS (three-dimensional speckle tracking image, 3D-STI) 1F A=
Yrre BHAE R — M, B —REH A BUREOR, 1T RN B 1 s L AW b S
BRI AE D REFEAT AE X HERA P VA o 3D-STIF R B 70 A Ol I AR S N, A
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PSR 2 A2 kA EEROGE L ERSTR (B0 BUEMS, XL
HERHE SRR R G TR “BE5 7 [BIAE, OIS s Bl g ey
FUEERFAE, TR R BE s B 2 7 A 3 50 HAE nr WA, FIREH T 0 LuE shint &4
O AR A A T RIS, JB R e gh n] LAWK B AN 0o 30 S B AH 22 30 () T s A
BHAE, I RRGRAE AR T DUSREURAE OB B SRR, AR 4R G R I
HOWAHZE, FahEkE3hA O PO AME S, IBWUE RO IS B 55 A
Riashik, it e B rRBLLILINIEENE S, AT SEi shasth B LIRS shRE,
TR B SR Rl = BN E SR BT =B O A TR AN A
Blyhse T OB NIEB SN R DUR: AR (CS) , KMIAEEs); HhiH N A
(LS) , JeMuK#l Bigs, RrmEs (RS) cEih Ligsh, LIS T Kbdy A
[ JE 12 sh TR RAE (AS) o DN AR 1 LB NPT A 7 7] EEBGRHT T R ETE
A%, AL OIS D4 E e,  LSEUE NG B NARER T E L
WIFERERDI T b AKM4ERE%R, CSEUE W N IUE; A2 N AR R O s IR D) -
FEREEER, WRSHIE(E; ASIZFIRIZH)N 0N BRI AR, fEllETEE,
ARG SRIF NS TTBIINAEE, BaEROIITITE “FIRE” , SRS ER
OV BN AR HIEEL, 12 B R e it g 1 B € PR VAT B R BB, AT EDUL S B
WURER T EE B, 758 M 4k 75 o2 B b R AT AR R M AR A ok 22 117 2 2 F AN
WA, BABLER R AT

SEIN =403 (Real-time three-dimensional echocardiography, RT-3DE) &—
TUBCH A =4 AR, IO Ak T U g Rk AT =4k 8] Eie &4, RT-3DE
W SCA—MEA B sl &R AP BOR, ZEAREAG BUGTE . B
EME RS . R ZERRE, (ESLi = 4B F.Os) R a2k R B &M A
BRI TR, AN RN 2 2 P 4E e % 2580w & 504 1A (four-dimensional left
ventricular volume quantitative, 4D LVQ), 4D LVQ/rirafkf-#lEfai s, HaBmh. 41)
M3RAF 0= Z4ESS M EURJS, AE AR S0 AT IR e 228 i T B S, 1
ESE MG, B B THOL N IERLOAMEL S, T O = 8 T EEE,
Wi HA R e NESE, PR 2 D Eissh IR T F A O B =R EE i, BERT DA
PAF O BN AE X AT LRI O AUS ) [FP e bs. Kk, Shas RGP T )
SARTESA WIS, FERI AR RO 2 S50 R AR OIS OL T, I ReHER
PR CHUERD I, RIS 2 (R A OB AR,

ML L) (TDD A2 TS 4 ML 2 #h AR R A T AR AR Ak T %
BV BN H A AR . TOIR] & OV B8l BE, W IEsh i, thed
eI R A A A T SC L, R SIS DS ET . 5 S AR g2, A
UERT DLSERU SRS O VA A e P4, SE AR SRR O LR S SR L PR A543 1)
FEEER, TDIFTRE A H LS 5 & —Fimai e, REENCIHS 5]
FHEH, A P PR AE LR 2l i s, Tt 2 UG S A ) R A A 4
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BEATVPAY, R HIVEAE O Ih RS Ot RUda s, B BLL = IREIAELL, NImR F
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(Introduction)

T KIEEFIE R ERER, 1B EFIhaEEE (CRF) [FRFRFAS 2 H IR
FhEi ke, CREMH WG AYEREE MEENT, PN LB MR YT, Rk
WA T AR TR T 2 RCRFEE A R 2 I e,  Hop 4k R YRR S5 IR ThRE Ut (SHPT)
SRR E I, MU R BB ARG MAREITEZEL, T 28 R O i 1)
RIS AU T3 . SHPT S35 1R N = K BUIR S8 IRias (PTHD X0 LRI w5 2 # ik
TER, TERSE R EA SRR . LA FRAF4El . O I RO SRS 10 S5 0o I &5
PaPE AR, SRR R, T OB REEIER, S Ihae F R R A 0H B R .
H ATIRPR s A2 O ThRe 2 o il — 4k = Oal S EU 4 (FB) , 13300
FIRASIEE N AR, TR S AR A TSR 1O F Y e A — € B s BRE R A E
ffE . MOT R A ARG 20 O 2 LTS AR PPAN SHPT &35 1) 2 o DI RE AR AR SCER — 47
PRI AR o

3D-STI AIRT-3DEH AR A SEm =4k S O A, WE B R0 I &
AN T, AR OUVAZ R B R b, BB E: . 3D-STIA] LA 47 H 5 51
O B HAR K SR EB O LI N AR S L, RT-3DE AT LAS 22 0 5 O LIS Bh s B ) 1R] - AR F8 A
TEOLREAT 2T, BN BB O = ONEIZ SN RS . AR 238 (TDD KH
TGS Bon O NIE SR 5 75 ), A5 A U O P I 572 75 77 AT B s i
T EGRERE, OEFAR A E R B RN A, AcgE Al b
SR AR RN SHPT S (1 A2 O IhREMUH YRR, BRIT SR AR [ N ANME -

ZES ISP A

(Materials and Methods)
1.1 ARIIR

1.1.1 LW REESE

W AERTA]: 20194F9 H %220204F5 H HIIAT . USCEEXT G FRIE B B ILOE A & 3k 4T
L% 455 SHPTS Wi i) & 15011 (53881, 624D i yfifild, Fié (49.5743.3)
%, WIRPTHACTE R B4 N =4, RIPTH K F-7£300-600pg/mi[X 7] & 58
(B30, @28f)) i ANATL, F# (51.3847.31) %; PTH/KF601-900 pg/ml[X [d]



4 E BBE A M RS RIS R O E AT
BEAME (552341, 216 Yw B, FEE (55.9145.61) %5 PTH/K K T901

py/mlEH48Y] (2161, 427) HigNCIAL, FIFR (54.6643.25) . 5T i
HATE R BT AR BHARS K25 7 R4 DL R X R LGN\ SRR bR v IR SR #5041 (F325
], 2256, GwxTIEZE, SPIAERE (51.9811.22) %

1.1.2 fRBILEPANIRE

(1) SEie sk & LS HOR S5 IR (PTHD =300 pg/ml.

(2) FEAT MBENT BB N >3 .

() ATHEM e OB AN E o0 =S %0 (LVEF) >50.

1.1. 3 FRGILBHEBRFRAE

(1) BAE™EOIERER . SIE. PR, Ml s,

(2) B NiE R E AR RO S BUR R, M Ba ™ E R R

(3) HA R I 1 s RO D REAN 42 6

1.1. 4 STRREPNIRE

(1) F#g: 25-65%

(2) FMAZFHOLHEL B IEMIA X . 0 A O3B s R A
R FEIOREMIE . B Dy ReI i SR A A U0 e R

(3) fAHEIEEBMI<30

1.1.5 XTERLAHEBRIRAE

(D BAEM™EOMERE. R, HIMmE. mERs . RS HEER & E
I S5 1 s

(2) MBS NiF 5 A Z A Re IR B0 = UG, i ™ e T A

(3) T HoAth S5 A it B O D REAN 42

1.2 —ARERAIIREN

S G IS 3 IR BT Xt RIGEERS, A4 (SBP) ., &F3kIE (DBP)
PREIRE (BMD o JEBCEI SR AR 20, SREUITA X RIS B TR E (Ca)
MBERIE (P, MALEFARE (SCr) , MRKEIKIE (BUND BT 4 B H 2 4%
GMEES L

1.3 BEEXENELRY
1.3.1 3R133D - STIHX S EZE(NE
RFHEPIC 7TCHEEA LB, BLE&X5-1=4E8k, #RIMZ:1.7-3.7TMHZ, BAREIH



=t e BBA A M RS IR A AL L R TR RO
fE0if =2 =i G DRe, IERE RO R BN, AXESEC S Echo PACHLHLEE /4T )5 ik
PRERAE
1.3.2 3R1SRT-3DEFHXR S KL TDI-Tei I EZE(LIF

L CRE EPIC 7CHE A OB, ML R =1 g, BEREXS-13R L, Rk
Wi 1.5-37MHZ. BB FREERZ OB, A OHEBIESEL LR, B
P B Q-lab % & & 4 M ik A He A5 4D-LVQREE .

1.4 BERLNERESE

1.4.1 3D-STHZAR T & NTESHHIIRE

I FIPHILIPS EPIC 7CHEFZWi{l, #EX5-1IR3k, D EROH Em I, U828
HRC A T OR R ER300 B, WA HHATATATRIZE 3, B R A 0, R HBRE
skiGdE, KA BFIAMEM, 7o BT EE, AR R R, R
OB, 2450 B EOR 2k PR 5 X5-1 = 4E iR L B T B A2 B i 42 S5 St ) iy
0.5-Tem X K AT BE, RSk, SRAG AR a0 I fiss O ) T IR BE sh AR b g FE 4 2
MR, FahR TR EABNREIEANME, ffAOoEEBE (FERALE LR
FUAMNED SEA BRTE R A N ISR Ja, sl AR 4D FeEd, i3\ =4k UG
X, RELEOLE=LERUE, FahRBWA CEZORML0%) , % TR,
R0 L B 2R B 7R bR 1L 61 QRS U U I P % T A7 i B 4 R B A7 6, B 7146
NN G . K603 IR shE G SN EBUE T B AE, IR RE EH T
Oo PRI ST, R TS T ER, BRI T FahiR %, X RG0S
O WL AW E AT T — 2 b8, [EE =S a% (LVEF) , ZEO=EEFKK
WA (EDV) , EOEEFRKIAER (ESV) , H3RA950 i 5 N AT KR Ak
I AS (GLS) . BRI A (GAS) . BKE R A (GCS) FlEEARLE M) N A%
(GRS) , B MEEH G B BR A S A DRSS TBOL N A RUE . AN A HE
F 24 BR PR e o0 25 R S AR - I (AT 1 2 0 AR 5 R B A B AR 228003 1R 47 300 2 FF BT 3445
WA
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ED E ED

B RfI4E R =4 N T Eh Lk K AR [E]
AT B A SR THTRR 2 AR ) = 2 AR 28 K A= BRI B 9 19 2L B AR 2 1) I AR 10y = o 4% ot 2k e /-
MR &

Figure 1.Bull's eye diagram and strain-time curve of case group. A: bull's eye diagram and strain-time
curve of Area strain in case group. B: Bull's eye diagram and strain-time curve of longitudinal strain in case

group

1.4.2 RT-3DEEI LM S H AN E

ffFIPHILIPS EPIC 7TCHEF 2 WX, HEHX5-1483k, B ER OB EE T, ElA
W T g M BE . A DU MBS, Y8 B OR R 2 5 R AT P 300 e, 4R
LB T EF MG LS BE S AU E 2658 s A N0.5-1emE [l X 3, EoRbrifE ook
V.o Ui, BB EREW . OBEEIME PR, %N g, ORI B
AR E 1L 61 QRSUK I FE I 4% T A7 i B 45 R B A7 4, B A7 i 6100 30 A B IR 145
R AR TR 3DQAYR A HE AL N B EUR 70 B 3 A4 Q-lab T A% sl ik N\ B 5 b BBy
Bt. 3 A\3DQARE R I B NI A f- 4k 16N E 208 F B S MR, RIE R4 n T3
) 1 A0 B O AR e AR JE IR A I = AN, O T O I S0 AP IR I T
MZEA A, &Y TR G Ee ™ — 2%, Fh I AR AR S S aR
EONbRL AL B BN O ERKM T W, s, Sos O U B TR - AR O B
ERh 2R, DLIRAR O F ) B /DA A AU ] Tmsv 16-SD (ms) « Fe K [A] 2 Tmsv 16-Dif
(ms) HIbrHEARZE L& Tmsv 16-SD/RR (%) A1 Tmsv 16-Dif/RR (%) , F/~"Tmsv 16-
SDFITmsv 16-Dif i — A0 A HA (RRIAIRE) HIHE 40, BATHBRAS AN 2 [0].00 36 22
S BT id B 5

1.4. 3 TDI-TeigdN &
fEFH CFVHEPIC 7CHEF 2N, M&IERSS-1RkL, FPEZROHE. BEEE
AT PR 22 g, HUAEMIENMY, 7840 %% 55 B BE 10 J2 i, W B8 3 R 35r 22 B 9 134T 1 B Rl



SR EARR X & M R B AR I AE AL L R T AR

304 %f, 43l TARMEYITH I & 22 O AP IR R AN A (LVIDD) , o O = IRE R BN 2
(LVIDs) ; AR “TDIFFE%4HL, R TDIWR R, K 518 b AR A A U
A TCEBRERR, RIS, A EGIEWT S, APE B AR S e B A
e By [MaBt=Aaili K 2 F —EBal F4h, FwbB=Sayk MFrE: X A, R#EA X Tei=
(IRT+ICT) /ET= (a-b) /biHfrits, WES3.

[]
E3 AL ZLEIIARNEL ETei IR REE

a: AalAiRE N —EalI TR TE],  b: Salik FIHFEE (]

Fig 3 Schematic diagram of measuring left ventricular Tei index by tissue Doppler technique

a: the time from the end of the Aa wave to the beginning of the next Ea wave, b: the duration of the Sa
wave

1.5 Git=ESH

KHISPSS 22.0 Zeit i ft. THETIRI LA HhrnEZE, PR EUBCR ) A 58
Bt fass, ZAE BRI Z 08, PILILECRA LSD %, SHCZEAHR
PR HPearsonfHIC 04T, SEIREE =3 Ik, P<0.05NZERA G L.

R
(Results)
2.1 IImARZERIBIELER

AW R 20 5 BB ZH AR RS . I E (BP) . AREIEEL (BMI) . 4SBTk
B (Ca) MERLEG =X (P>0.05) , MBEKRE (P) . MALEKE (SCr) , I



=i E BB E M BRE IR AE T E O R I BEAITEN
JRERMRE (BUN) FHiE (PH<<0.05) . W31,

TN —RRAERIAILLEL

Table 1 Comparison of clinical data

S X4 AA B4 CIE4A PlE
R () 51.98+11.22  51.38+7.31 55.9145.61 54.66+3.25 0.18

SBP (mm/Hg)  121.55+5.11 137.1549.26  139.22+8.47 136.78+6.50 0.25
DBP (mm/Hg)  81.78+6.13  92.49+8.88 105.13+7.37 98.77+6.71 0.08
BMI (kg/m?)  2335+1.78  25.91£2.52 25.55+1.33 27.2842.58 0.12
SCr (pmol/L)  89.74+1.84  652.12+1.52*  675.34+1.13*  839.89+2.53* 0.023
BUN 0.015
CnmolLy 528+1.49  20.54+2.43*  18.26+1.82* 16.34+2.63*

P (mmol/L) 1.23+0.44 2.64+0.25 1.99+0.28 2.25+0.41 <0.001
Ca (mmol/L)  1.82+0.12 2.57+0.19 2.21+0.59 2.74+0.14 0.12

i 5XIRALLE, *P<<0.05; SBP=W4ilt; DBP=#7ikJE; BMI=AEIEE; SCr=MMLEFKE; BUN=ILJR R &K
B Ca=I4S 5 FIRE; P=IBERE

2.2 BB AETeitg®. LVIDs . LVIDdXELVEFEIZE{L

5yt ArEEL, A4, B KCIAHK A E Teifa BUK kI K, LVEFIK K FEAK,
HERAKGITYE N (P<005) . 5SATAMEL, CIWAHMAL ETeifgHug Lk (P<
0.05) , BUWAHAMCIAKILVEFKIKIEL, ZRBA i %= (HP<<0.05) , W#E2,

#x2 BIBEAE=ETeidsH. LVIDs . LVIDdKLVEFEIZE{L
Table 2 Changes of left ventricular Tei index, LVIDs, LVIDd and LVEF in each subgroup

1 1%k = Tei 651 LVIDs(mm) LVIDd(mm) LVEF(%)
A WA 58 0.38+0.1%* 30.52+1.51 46.85+2.24 61.85+6.15%
B W4 44 0.40+0. 1% 37.85+1.12 56.19+1.81 58.71+3.32%"
C W4 48 0.43+0.24%# 39.3342.53 58.73+2.56 54.19+2 584%"
X HE2H 50 0.32+0.1 30.11+1.13 45.45+2.36 65.85+3.14
F 3.64 4.44 5.29 7.35
P <0.001 0.013 0.011 <0.001

E: SRR, *P<0.05; SAWAELE, #P<0.05; 5BIHELH, A P<0.05

2.3 J&{512B3D-ST 5% K RT-3DES £ Fnxt BB 4H {1y EE 43¢
BERHELE, R FIGLS. TAIGAS. |8 EGCS. 42 A3 AF GRSHUH B &5 (&1,
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HERAEGIFHE N (PY<0.05) ; FWAHZEBHTHE, RAEGASKIKIEK (P<
0.05) , HABID-STIZH Z AEA G %7+ . ROCHIZEE/RGLS, GCS, GRS. GAS
2 R A CAUC) 43 %11250.671. 0.573. 0.533410.585. LAGLS=-19.5 N2 Wi/ r =
W D RE RS I 1T A, BUBPET7.5%, i s1E83.2%, 95% nI15F X [ 4[0.537-0.815], Jt
#15%=0.383, W.IK4.

S5XEAMLE, JHEFIHK Tmsv16-SD (ms) , Tmsv 16-Dif (ms) MK HE: IF &%

Tmsv 16-SD/RR (%) FTmsv 16-Dif/RR (%) ¥ EEIEK (PH#<<0.05) W.#3,

=3 &LA[8)3D-STI S HFNRT-3DES AT EL IR

Table 3 Comparison of 3D-STI parameters and RT-3DE parameters between groups

4H 5 GLS GCS GAS GRS
AW -22.35+11.52% -21.2245.45% -25.13+5.72* 61.90+8.94*
B 4H -20.61x11.8 ** -21.95+6.89*" -24.34+478*" 59.75+8.77**
C 4 -17.35+2 . 470%H -13.5543.782%  .2().33+5.774%H 55.34+9.834%#
XTHRAH -23.35+5.47 -24.05+6.86 -27.32+5.81 65.65+7.39
F1& 3.64 4.44 5.29 7.35
P& <0.001 0.013 0.011 <0.001
2H 5] Tmsv 16-SD (ms) Tmsv 16-Dif (ms) Tmsv16- Tmsv16-Dif/RR(%)
SD/RR(%)

N 32.02+6.12* 68.03+£14.45% 6.43+14.01%* 9.24+13.4%
B4 36.15+5.45%" 70.65+10.21%* 5.92+0.92*" 8.41£1.23%"
CIP 4 37.76+5.908%" 72.34412.730%H 421+ .250%# 7.2141 41 0%
papicEEh 30.2543.58 63.94+8.77 8.21+1.87 9.98+1.28
F1& 7.16 5.38 6.54 3.25
P& <0.001 <0.001 <0.001 0.015
VE o ok GXBALER , P<0.05 ; # :5A4LE , P<0. 05 ; A:5BAME , P <0. 05

10
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1.0
= GAS
_| a==GCS
08 e
m—GLS
2067
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1-sensitivity
&4 3D-STIBHHSHISHPTE & 1L IhEEA £ HIROCHZE

Figure 4 Receiver operating characteristic (ROC) curves of the three-dimensional speckle tracking
strain parameters.

2.4 3D-STI NS SPTHKFE 2 [BHIHE < M AIEEER
AW FRERTIR,  PearsonffIAH & 7 M KA L6 N AR S50 S5 PTHZ [R] R AH M (&
5ATR) , fNGASSPTH/KFE /A% (r=0.503, P<<0.01)

o
o o o
2004 g . ° o ° oo & of
oo ;foooo o © 3 o oo
o % © o O
40,0 ] @
v
<
) 600
oo n=150,
r=0.503,
P <0.01
-100.0 el
T T T T T
0 500.0 1000.0 1500.0 2000.0
PTH(pg/ml)

5 EEFERNET (GAS) SRRZRME (PTH) Z[EHEXMAESE
Figure 5 Scatterplot of correlation between global area strain (GAS) and parathyroid hormone(PTH)
levels

2.5 3D-STISHFRT-IDES N EE HHALE
AT A FE 00 2% 2 1) A5 S5 1 AR B 507 328 2 [113D-STIS B HIRT-3DES ¥, 17

11
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ESMIE S €/ Pl TT

H2fr SO A TR A (B BARBRIMZ & PAE,  MOolkin &) >

104F) X504 AH [Fl 1 B & it 4T 17— 8 0 dlr, 45 SR B, 3D-STIZE R A A AH ¢ R
(Rho) 41rF0.737%0.8442 8], RT-3DEZ#(*JRhoyE [El/T0.75440.893 2 7], KAHFT
HEZHHEA RIFEEE (RIFTR)

4 ID-STISHFRT-IDESHMEE 41
Table 4 Repeatability test of 3D-STI parameters and RT-3DE parameters

GLS

GCS

GAS

GRS

Tmsv 16-SD (ms)
Tmsv 16-Dif (ms)
Tmsv16-SD/RR(%)
Tmsv16-Dif/RR(%)

0.737
0.799
0.884
0.786
0.893
0.795
0.754

(0.602-0.933)
(0.623-0.911)
(0.792-0.987)
(0.601-0.913)
(0.637-0.968)
(0.712-0.923)
(0.675-0.978)

I

’

’

I

I

’

’

P <.0001
P <.0001
P <.0001
P <.0001
P <.0001
P <.0001
P <.0001

12
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(Disussion)

BB DhRERE M (CRF) B3 K AT Iy 52 v B0 77 ol S 45 B8 TR Pl 3L, &
LI S RS AR BB MR 07U LS, TG B FR S IR Th e, S 80 AR 55 e i A
heescit, JEMSHPTIRZ . 18VEE 3w BH W RAEPTHER, (FIIEARNARE K,
SEPTHIEAN B, TEBTHUARIRSEAER, 1EHT2A52%, HEHEMNTOME R
LIRS EROR R 57 B RS e . DA FE R B0, RS i 2 O = W4 )
FEMEHA: (O BdRre BOEs s 2 MEans, S0 AR & B A s
FIEOUARAER; (20 PTHSIRAUAKER 55, 520 O VL4058 & 14 AR,
O ILTE IS AR 2 B BE SRR R A, O VLA MR B AR, 51RO IR e Th RE RS . T
LTS RO SHPT B3 1O =B THRE BN AR ) 2 ST A 1] 7L

3D-STIZHL R iR, SXTIAMIL, HpIHmNAESE (GLS, GCS, GASFIGRS)
PR, RFRESHPT 3 1 2 O F O LN AR S8 B 1B O LI FE AR B 0 B R %
[F] B 2 BSHPT S B AR OO LI RS BEAIG, 7R B sl s ol O & LR A A&
[T 28 ST o7 BN ) B A7 e, A P X B P T SCRTIRPTHXS UL B A A
IR = YRR S H G PTHK T Z (A& S AFAERER,  AHI 5T B FH Pearson o< 43 AT s R &
AR S GPTHZ [ AH G, 45 R EIR %S P ILGAS 5PTH 2 1] &2 . & 71 AH K
(r=0503, P<<0.01) . GASARFEK.LrEEELHBEREAMAILE, RHARBA (GLS) Fl
[ JE RiAE (GCS) WL LIEsh ) _E B LR A REL, ek 7O = WL EAS A 2 1
BT AR R, FERRATIBF TSR, B FHROCHI 287 T 25 AR S 06 SHPT 235 4 0
HEEAN 2, SR BLGLS=-19.5% A1 &, WA 0= IhEE R R BTN
775%, ¥patEN83.2%, 4k R (AUC) A 0.67, iXEWEAEGLSHSHPT i 1A O
HIZHThREMEAS A RIFHE W, 3 — 45 R AL _FIRGLSAIGAS K R I UL .
W RIERS, O M B A R R EAA T, GLSATRE B OV ThEE R w, 5
GASHHLL, BB —EruErtEEa B IR . B T5%E L% 7 i E I =K KIPTHS:
ST AR 7 22 el R B K I I, RIS AE SR AT S b, BT AR S H50HR e B AR S 40
(Global) . XWIE/REAT, FERRMIBEFF, BT LOESBEAN R LA AT B b 1 e
OIS GR, L Z T DS H— R 4 B O AT 204, RVEASHPT B 0 DR
FIRTAR $E AL T IN4HE 225 15

RT-3DEZ#i 45 R TR, SxIRAALL, BB MIUAR RISE3 BEEK, XEk
FIR BB OB OILES) S IEH OVUAE R I BRI . 75 FIAPTH
SO EIREAER T, 70O IR IS A2 A — 35 S22 MR B UK AR TE AR R e 77858
7, MR R AR HUE I B e, O LR BE B 1E O LA fr 43 R AR TR B

13
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O, B e i MR IR . BRI 18 B A8 A X 208 1 S5 A0 I 4 1), IX i
FE T AHIE T P S W0 2 JIUIZ B [F) 20 1 (R i) T S E 3 NS, SR 3RATT, SHPT
BE L OELBIIN R T — & POV S, XSRS PTHX O ILIEH
FEEARY)—, A AMERCRAABIR—8, BB T 1IEH OS5 L 8 P,
AR T B O B R, 6T N I RT-3DER RIS (A S a1 S5, AREFR
BT T EEWIR, SRPERHETHTERE. AU R RRE, MSHPTES
PTH/KF-KF300pg/mLisy, 34 K iHATE A O ARG 2, TS B OIEE, FHRIL
IHREZ R, WERRENS I TTIRTT, IEZOThRERAL.

H A =35 58 H i Teids BORONUBENTE 2, #A N 2 — RS AR 2 T PEA 0 2 )
REMSHGENR. Teifa UM | IR R R BN, EREINHER. 2. AmEPFA O
WEhRE. ARFFREE SR, SOBRAME, A4, BIVZH K CIFLH 1 /e % Teits Bk I8
Ky LVEFIKIKFHK, X —EFEE _E Ui bl S MEPTHACE I &, 72O = MEh a4
SR Iy B, AH A2 D E S E WA AL, RS B LU ELRE 1A 5%
S5AWHMEL, CWAHK A ETeifadt Ak (P<<0.05) , BILAAICIEZHHILVEFIK KA,
BEH R 2 AR, X REH T FR S5 IR S ECO LA AE R HEZ =5 S LTE] 5
NS w3 A, A2 O A A S BT Tk B ARS8 K, 4k 51O L3 Bl ot S
I8, O AT TR IR R K, AR A N Teife BB TR, X FERIA T yE F R
R E K P AE900pg/mL & LA _E i, PTHXH oL SEIA R B8 S N o8 tH A3 A, BIGER HA o UL
IERAREEKT, R ODINAEAR A HPRAE . S236 1 () Pearsonl 2 /0 4T &7, LVEF 5 Tei
BREAAIE, LVIDs . LVIDdSTeifg$ i 1E/He, tdk—BENE T Teifg 30 S /AL O
FEINRERIBF AT -

&g

(Conclusions)
=BT SIEEEFIR  (three-dimensional speckle tracking image, 3D-STI) . SEZHf =4k
DEIE (real-time three-dimensional echocardiography, RT-3DE) M #1ZRZ M AR (TDD
X SHPT 3 1 /e O D REFEAG HA B 2 Wil , P 3RAH G BT UG ILNAR | O
WLIR] 25 ) [R] 45 22 75 T BEA T SHPT 88 3 Ze D THRE VR4, AT LN SHPT &8 3 1 A2 Lo Th R
Rt —E RS,

14
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BBy AASEMRREEBRLZERRZSRIETERES
BA-FERTAEALERNNAME

515

(Introduction)

BE 5 TR E LT R R IR IR AR Pk, Sk BRI A
I3 U R RS OIS M B ThRE v (W B B ARG R R, Bl ko R R 22 (1 R R L&A
REMEIRTTRUEAN R FIET, B 'S BN A AR Z I RIEY, SO L2k
RAERUIRSE IR ThRE TUEEAE (Secondary hyperparathyroidism, SHPT) , FE& BT EH %,
Ak R MEFR S IR Re TOBE I A0 23 H 28 e, WL B T AR IR SR AN 4 A XD P &%
AL I S A5 FR R 55 AR - ot & 14 FFOHR 55 i 3R (Parathyroid hormone, PTH), H.EHT
BEEREAS, HEMFIRFZ IR E A GRS RS, s bR AR AR
BB A K P THXT O I R B R 3EIN, X — 2P0 T B O A IR R AR R 22
H AT A4k 2 1 FR 55 BR DD RETCHEE 51 A A R o I S 2 0 R 2k 5 v 4 e 12 I
WENT BHF R EIRH 2 —, PTHXLLIUE RGMEHZ 20, 28 mp), HApaem
T2 A PO e 0K (W PTH AT LI ik 45 7 10 A Y 308 B Y 25 800 o JUL T 0 8 1 5 5 F D TR
ot E A R O AER, W B R LR IR S R R, %
ER R R AEE OAEEFR A OE. BAEPFREHE 2, RASSAY:n] H o[
PRV B S A R R, I R KO B [ PG T O LRE R A e R, 51 kO LA
REEVEREE,  PTHIE VT3 CNLAH M AR 85 B F4%08, 2 O LA H 2% A - e 48 - R ML
KA, BUEONET RS2, WE A, A R O & AR B BT K D RE T %,
FEHAETEASARHN, (8] AL — A DS MR . SRR EH MEPTH,
BT 55 A ELHE _FIRAE AR Y B Az, G R b, T RUATTSHPT 2 5% H 11k 3 R vE 711
R % (IR R ) 6972, PR S — R SR i AR N AL 45 U2 AR sl 7], w]
PABFARIMIEPTHACY: . IMyE S5 8 FIREE . BRIREE, EHJEF RIGITSHPTHIUIRR 2,
LRI PR b an ] PEAY 28 101 IR 3R 78 A8 - 23697 AT AVA T 5 2 10O D e T I& A 5 2 11
ferte T, WTUUEZIME Bl K2 =& MR 2P TP SHPT B3 .0 Thae, Xt
SHPT 38 41 L LA K ThRE AR FIWT 7 i/« B BF L R B, SHPT &2 = /K ~F HIR
55 R R AR AR -0 S LA M 2 1) S 4, 3¢5 ol 10 Jo &40 D e o R P B, 350 2o UL
T, OAUR G, BT A0 E A ORI R T EiE s, 0= ER
ONZ MRy, — e E L aiE U8 S A O R RS £ T ULHULK . ik, Ao
FEWRASBINREEATE IR 2IRIT 5 AT AR IR UL AR B e, wl LS5 1)t
FED, X AR T SHPT 3 LA ZE O AR K DR ci s 22 LT 45 A U i A 00 42
BB AR B B O T, B I R R SRR AR M S ), T AR T A
O INRERIARIN . SO 7T B R TTBNP. TAPSE I £ E Teid5 3% SHPT & % & 78 K 2€3R
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=4 BB R M PRSI BT E D BTN AEROTFAN
JTHIE R AR DI REA 4 (RVD) KITRIIOE, LY HRSHPT B H 2 Uik -R iR
I LB 7 Ia US55 [dats, ST A AL ThRE,  KIERIA IR s, NiF
DrSHPT & LIS RERITEIRE AN o

ZES ISP

(Materials and Methods)

1.1 BRI R RANHBRIRE

1.1.1 LR REESEFE

#20194F8 H 22202043 H BATH], 3R B Iy 32 Mt 3547 4+ 1 1M 00 A i 35 200431
BERE QOLREMEE R i &d R HEeITE%) (MARFEE) FHSHPTH
W, AT SIS T R A A DS B R ER R & S E R AR O R s . RIA R
HBRAT B I LBE T IR T A, AN O IR ERER P IR ZE iR yT (ORI BRI b [ i) 245
B2 " 25mgl A, FHk25mg/H AR , a7 B N2, HATA AR DY A 2 & —IRPTH
KAV o AT TR A ) R B 7 R A T A O IR AR 2R A A D IR HAL 254, BE VS
I & B0 A 7 B I T R e Ak AR LT A A R K R A, R A TS T v I
& 77 T B 1 24 4% i) s i 35 169, R AR At & 77 D IR 53R 97 & 441, DL B
Vi R A R g R U0 R 2240, X s B E Gk, AN EZ 1674 (5588
B, L7960 GRBIA, TR (48.43#11.2) %, IR CH AR I B E G T
AP AT B 75 O Bl PR AR e SRS S A B 8, I 2 X 167401 B B V8 97 R A EdE 2w ha
H, WBITaAbH . TN R R B iR B R R % P e B asofy B R (577
B, 736 A4, FHER (51.9348.4)

1.1. 2 FRBILBEANIRE

(D s = A s FIRSE IR (PTHD =300 pg/ml.

(2) AT IMEAT HETi=>3H .

(3) AT 4 5 O B R A U e 2 O YT 5y 80 (LVEF) =50,

1.1. 3 FRBIBHRR RE

(D) BAEMEOMERS. Sk PR, B Es;

(2) EmMHFM, MAEH (Hb) <90g/L#;

(3) NG A R EARRIUR R G S, W™ =L

(4) T oAt Ji A3 G I 3R S i B B S e s 55 B 2500 T e PRI

1.1. 4 IFEBLEHNFRE
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(1) 4F#: 25-65%

(2) &FI+—FELOBEEL REIEMAXZE . FIEAO3E. g KAEN
Rl FEDIREME . B DhRE I A T R I

(3) RHEFEHBMI<30

1.1.5 STRRLAHERRRE

(1) BEmEOMAERE, HPUE. RS2

(2) HFE NG S FEARRBOGE B EE, e ™ =R

(3) F T FHoAth Ji o3 G I 38 e 2 9 B ) B 23 55 B B30 0 D e I

1.2 FENEBRKEFE

1.2.1 BEUEESHHNE

i I CRHEPIC 7CHEAHL, HLESACAE S5-1#R:k, #iR. 1.7-35MHZ, [FIBiE#EL
. AT TR0 B, 2 UG T & A N e M B, 78 0 5 R A B
FeUITH EUGTE WS, JEshTDIES, 1S s 0 [ =R, KRR A EE T,
PRAGHR 2 B EhE, fFOoREBEIEREE, FIRAD T IR =4 R 2 %
SIS T 2 I B R I (R S 40, M E I (Rl a=Aaik oK FEaik T 4h B[] ]
b, FERSElb =Sa PFFEEN A, KM C(IRT+ICT) /ET = (a-b) /b #H4T71HE, KEH
ETeifefh (RV-Tei) o B 4@ AMBIK, T0 S VU s O U T VO K Bl 7 1] 36
=R MIIR NS5 i, B X AR, & = I MR AET 7k R 1 2 0 4 oK I AL 7%
EITAPSE.

1.2.2 —fRAN SRR TS HAIIREL

AR NBE R R B REE, R A OB R T 2 L, & =R
A . NBE24/NE RS EE KM 3mI, S 2 IR ZRyiEE T, KOl
W A3000r/min, MLRAEAS B.010min, B3, eR i R AR I E R AR, R
2RGIEN E BNP /K, 1E% S EHA(0-125)pg/ml, 43 &G, RAMZEEIEE
MHE BRI ER (PTH) K, MEZSHHEIEEN (0-65) pg/ml. FHAT'E IIEE
WE AR T I S A2 4 i 40 PR v 50 e, SREAS BRI BT . VLRI T . IfL R 3R AR
FM AR AR . 697128 5 s s B L 22, 47 LR K S s A,
FEAG AR B I R 4% VR YT J5 Sl — IR ILBRZE AT 5 247N Y

1.3 GitESHh

K HISPSS 2204 1T %8/ tHEFR IS BHrEER R, ZARHBCRHREE
J5 25701 SR H Logistic sl 19 0 #T 38 A7 O DhgE A s fa G N &, B2l T
FAE (ROC) HIZRIEUNIAIT BTG & 48450 SHPT 3 & AL RVD I TRINAN G, LARNZE T 1
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S FESEAE A A M RRE BRI e TUH B L EINBERIITM
B (AUC) F£on; BENLIAELSH] 85 M EG s, m2al s TEm YR FAEE
Jifi, TAEMERR¥I>104E) XITAPSE(E KRV-Teift#t47 ERME; FHREEHLA 156 &
HHHHEEG, HEREVIL—ZBFERIMEZNE 2 X, XHANMELRE
(intraclasscorrelation coefficient, ICC>0. 75 AR EE 45 MAlphaR$ (>0.9 N
G B ED PPN IR AT EE . P<0.05AZERARITFE L.

HR

(Results)

2.1 IERERIAIEEER

a. b SR AR L, MAaFEEAWE. Mk, WEFRE. M FIRERZE
BTG E N (P>0.05) , IMEEWE. SCr « BUNBX AT S (P<0.05) . WL#E
1.

F1 EEMEEATFIE (a. b)) SHEBEZ E—RERILLE (xts)
Table 1 Comparison of clinical data between before and after treatment with cinacalcet (groups a and b)
and the control group

] pugiceil affl bIE4H PE
Hb (g/L) 109.11+8.43 93.65+3.28 105.91+5.61 0.15
SBP (mm/Hg) 122.23+3.88 136.61+9.85 139.22+8.47 0.28
DBP (mm/Hg) 89.154+2.25 99.25+8.32 95.13+7.37 0.31
BMI (kg/m?) 20.21+1.58 23.9142.52 25.55+1.33 0.12
SCr (pmol/L) 73.23+1.32 605.23+1.37* 175.34+1.13* <0.001
BUN <0.001
Cnmol/L> 5.33+1.87 23.16+2.52* 7.26+1.82*
P (mmol/L) 1.88+0.47 2.98+0.21 1.97+0.38 0.03
Ca (mmol/L) 2.78+0.11 1.99+0.15 2.02+0.55 0.21

VE: SxTERALRE, *P<0.05; Hb=IM4L 4 [1;SDP=U4i & DBP=#7ik)E; BMI={REE 540, SCr=Im ULEF K E .
BUN=IfLJR 2 S BE s P=IMB 3 FIR B Ca=If 45 & FIk

2.2 2EABREIRITAIE (a\ b)) SxREZEZESHALLE

SxIEEAAMLEL, aZlRV-Tei. PTHABNPY &, TAPSER&K (P<<0.05) , bzl

RV-Teilfim (P<<0.05) , TAPSE. BNPXPTHHIZ R LS it X (P>0.05) L%
20
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® 2 ZBEPBFEFARFTATG (av b)) ZFESHTK
Table 2 Changes of parameters before and after treatment with cinacalcet (groups a and b)

H il RV-Tei TAPSE (mm) BNP (pg/ ml) PTH (pg/ ml)

adi 0.39+0.1* 6.21+0.2% 805.52+1.51* 754.85+2.85%

b4 0.35+0.2% 8.40+0.3 337.85+1.12 369.19+1.34
X} 2 0.32+0.1 19.2120.1 78.65+1.81 8.23+2.58

F 8.25 3.64 4.44 5.29

P 0.021 <0.001 0.015 0.03

e o*: 5XAHE, P<0.05; RV-Tei: A0 ETeifé#, TAPSE: =ARMBFFULLEHIN A (EAAI: mm),
PTH: I3 ARSI (AN : pg/ml), BNP: IMHMisHIL (BA4z: pg/ mD)

2.3 ZFSHHIROCHIZLER

aZATAPSE. BNP. RV-Tei ZPTHHJAUCH)>0.600 (P}J<0.05) , TAPSE/K T
MSHPT B KAEL OIIREA S (RVD) 4 Nt 40.873, Al {E ¥8.25mm.
bZHRV-Teillli £ T A2 40.817, HAETIMIE ~0.29, TAPSE. BNP&PTHMIZ T R34
>0.500 (P¥J<0.05) . WFR3INKE1IFTR

#=3 ZEBEEETHIG (a. bE) ZBSHHIROCHIZLHE

Table 3 ROC curve value of each parameter before and after treatment with cinacalcet (group a, b)

. aztl bZH

- Cutoff ACU #HUHE «» HBHHEE w 2B e E Cutoff AUC #HUEXE « HBHRE o A8
RV-Tei 0.37 0.784 80. 00 76. 67 0.76 0.29 0.817 90. 15 81.17 0.73
TAPSE 8.25 0.873 81.00 71.61 0. 66 11.3  0.659 71.13 65. 22 0. 61
PTH 558. 3 0.775 85. 00 77.58 0.65 369 0.691 65. 21 70. 14 0. 60
BNP 511.5 0.662 82.67 85. 65 0. 64 385.9 0.651 73.85 63. 48 0.77

VE: RV-Tei: fiDZETeith%l, TAPSE: =RIMINLLH ML (RALL: mm), PTH: IiE HOR 35 IRIE (SR A7 :
pg/ml), BNP: IfiMmigaMk (Ehz: pg/ mD
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1.0 1.0 —
0.8 0.84 /
/1 =
r’r/l
0.61 o6{
B & f
¥ | ¥ a‘
0.4 il 047 /|
0.24 ( BNP - 0.21 BNP —
r TAPSE —— TAPSE ———
= RV-Tei RV-Tei
PTH PTH
0.0 T T T T 0.0 T T T T
0.0 0.2 0.4 0.6 0.8 A 1.0 0.0 0.2 0.4 0.6 0.8 1.0
14551 145 B

Bl £mA-FERITHIG &S HFUNSHPTE & & ERVDAJROCHT 2%

A SVI-RERITII S S B. SVHI-REERIT12/ 5 &S84k
Fig 1 The ROC curve of each parameter predicting the occurrence of RVD in SHPT patients before

and after treatment with cinacalcet

A. Curves of various parameters before treatment with cinacalcet B. Curves of various parameters

after treatment with cinacalcet for 12 weeks

2.4 LogisticElINIER

Logisticla JF /3 #r 45 R E7R: aZ4lBNP (OR=4.992, P=0.019),

TAPSE (OR=2.041 ,

P=0.015), PTH (OR=5.404 ,

NRVDI AT fE K A & . b4 RV-Tei (OR=6.495,
TAPSE (OR=2.581 ,

P=0.004),
Tei ARVD M ST GG R 25

P=0.015), RV-Tei (OR=2.457,
P=0.013),
P=0.012), PTH (OR=3.332

2.5 TAPSEKRV-Tei IR ESAIEE 4

W84 A 56, TAPSE KX RV-Teil) n] 8 & 4 45

P=0.011), BNPX PTH
BNP (OR=5.479 ,
, 95% P=0.008), RV-

7~: Alpha £2%>0.9. WMEH A

%, Alpha R#(#>09, ICC¥J>0.75, HAKEIITTEHEEHELA(EE, WR4EKS.
x4 MBREANESHNTTEERTES Y
Table 4 The reliability and repeatability of the measured parameters in the observer
24 BIRE SE20E Alpha £%  ICCIHH  FfE P{E
TAPSE 13.5840.19 12.9740.29 0.968 0.922 110.032 <0.001
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RV-Tei  0.3520.05 0.3240.08 0.948 0.893 19.871 <0.001

*5 VURFENESHWTEERTESMY

Table 5 Reliability and repeatability of measurement parameters between observers

ZH ALK B2k Alpha 2% ICCH  F@ Pl
TAPSE 14.2140.13 12.4840.20 0.971 0.795 49.45 <<0.001
RV-Tei 0.2940.04 0.3740.12 0.919 0.849 130.58 <0.001
A ~
1ig

(Discussion)

SHPTZCDK&EZE R AN E NI RIEL —, XTI RGH — w30, Hx
BURHIE 2 HUR 55 MR D RE TCE BUR /KT HUIR S IR isR (PTH) BRI AT R 2
LR AESHPT B Ao O = NS5 S Thfe, B3 A O IhREMIBE 7>, wFRF B, PTH
PO LA 1 32 A A R O WA &R Al & Rk, 51RO UL K, 16 A
WCHE T REFRAS ;s & R 45 el Bk AE Y I A5 4, B int 3h J 5o, 5 kg O LSk i 5k
Ho AESRIHT R B, T O K BB, Bl d R R T
SECONEK T, AT PRI WL A . B proBNP, fH 1 iEBNPAKF &, R
3 [E 75 O s B B2 N O B S 0 3 B mE B AR I S 8 TAPSE W] H
TAFERVINAE . SO R B2 BNP . I3 PTH & TAPSEAE A T GE RS ) T 48 Fx o
Teifa B RN O IUEIHFEE, ZFREECN B E R LR IR, FF B A SZ 0 E R
JEhr B O 7T. R-RIGIHAN B 2SR R MR, @517, BRERMERSS, MR
MRPETei B HOPM S AT, WA 57 H TEALE R —F i A O = hEe.

AR LR SR, B BAME, aiRV-Tei. TAPSE. BNP¥M &, Z R AHS
THEE N (P<0.05) , ZABHETREHT EIRASBUKMME, R K IE R
FHOEFT A AOEIEK, A0 WUER IR B A 230E B BNP I 747 817K
T, BUEREARABNPTE, ST, FREET ERER, S0 O N AR,
TAPSE N P&, XTFANEELENTITFRLE RPN, ZLogistisr B4k AR, T R H
FABNP R AIPTH, HOMAENNIR TAEH 7 03 EEBNP LPTHRIKE:, A& TEH
FEVRIT T AR X IR AR B B AR U E, A AT ROCHIZ& VEAY, 45 Wonadd
TAPSE. BNP. RV-Tei &PTHHAUCHI>0.600 (P}J<<0.05) , TAPSE]#iZL T A
K, #/RTAPSEX! T-RVDII KR RIFI T M. BNPHIBIB &2 — O EREZ 3|
B AR AR, HUREC U B RO LA BB AR 0 R, 1Z SRR S mPTHIK
PO LA RV F A — e o BeBe 390, mrr ke BO A FPTHERELLHLIE R, K=
PR, BERENA, ZEEMI IR, OEVULER OILZE KT R, X5 BN e
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=4 B BA R M RS AR D AE AL D TN AR TR
FBNP RIS I 26 2 —

b 5% AT LERV-Teilli 5y, ZREABGH2#2 L, TAPSE. BNPXPTHIK 2
TGt #E L. £ Logistic[al )40 #T o, HERV-Tei AbZH & 3% & A RVDI AL
B . b NS HIREN SR T RAINRERT 12 EEE, THI-RER—Fb
ARG, I R AR e RS IR R ) A W, BE IS ES . BEISRR AR, 1A
Bk S FOR 55 BB AR R BE TR B B2, T 5 B R W PTHK B T R, TAPSE X
BNPE XA L ZE 7. T A OEILEAMN, FHAE SR HEALER—FH,
WSCAE 08 55 T G 7 1k 35 i 143481, SHPT /3% th T 2 I R D IE S AR, SECLAL
A HES R, [ R AR, RO LRI Bl H A s RTRA A BB e S w146 47, AR P
JETH_ERICAERET KRR, RIEAX, HHEETefs BET& . #—P1T7ROCH
LiPAh, 45 R ERRV-TeifIAUCH0.817, UEE N90.15%, 455 % N81.17%, KW
RV-TeifE P 2 ¥ K AERVDI BA R U FBURERIR: 7 B, R/RSHPTEE LV~ %
WHEIT G, WK B R AR T IR B IR N OCERV-Tei, KBS PEAN B 4O DhRe,
X B G R A O Dh e Sz IR S RO TR AL

&g

(Conclusions)

RV-Tei. TAPSE. BNP&PTHXSHPT 3 K ARVDIIH —EMSEME, A5
KW, SHPTEH A VG ZERIT AT G RS I R BB O IR I FEAR AR, V697 AT
TAPSEXS T3P B A DI e A RIEFUME, &iayT 128 K UL Mok B8 RV-Tei,
S VPN BB E AL DIRE .
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SCHRERIE

(Review)

BROSEREITERRNSTEFH S L EFRERIETHS
HFLEMEHHFENRRHER

WE: MEEEEEENEEREMIM, 4RMERRFZIRBETTHE (secondary
hyperparathy-roidism , SHPT) [1] /& 4 J¢ 50 52 21 8k K 8k 22 A 78 . 0 LS 2R 48 6 I
(CVD) A& 5| e gk A& P4 FR 55 I Dh e Uik i 3 A T e o LI [ o v = FROIR 55 iR R
(PTH) 30 1 55350 I8 503 () A0 AU I BT 36 . ThiAE s 2R A FB o, HEER
BEME TSR SO EARIL, R 2 B AR PR AR = F B TERR A

LS O DR CAIME R B T BONE A OB, HO AR BRAERE TR
IRERIWT 2 A . 24k, AR ORI K R, 7808 A & FloE 1 g B8 15 21
RIE, RO MRS H . AH I HH2 B DL G I Re VPN 77 T K 35 T EEL AR
BEE VPN T BBy, 6 SHPT 28 20 I 465 1) B R e A0 AL G Dl B OR 47 7 T B AN AL B 97
BRI EE 2 Jm. A OGS . TR R DR S, EIRNSHPT &
HL Z WS R PE T TH AR B2 B A 2 23 I bk, SR B A 0 Bl B R AT AR HR T
W EF OIRER K RN, WEO NSRRI A AN, nASHPT B AT
J R W B TS Se it 2 Fh AR 225, @i O ILIZ Bl I 0 i 0 P TEE T ) = 4 7 AR 1)
R, WEHNEOILEEE AR J, BINAS, DL O LS S % 2 O LA 4E
BN EE T PR R T, BB AR S RO ILE S RHIE, AP O DhRe At
B AT AR -

KA A OB R MERIRFE IR IR OIS SR

AR AE RS BRI RETCRE (SHPT) 2R HBERZIFRIEZ —, K2
OIME KRG FVELER, JCLLL ENEIEE R R ERM,  “C0BEGEaE” ki@
PEENT IR HR Y, FORsE IR IR B0 RS B IED e A 2 LR pIR S, ISR e 2
(B PR AR AR NN IKEEAL L IO SO S A A o B 5 B IE PR B A B2 B AT
FERMIW, i3 v oy ibat 2 1) FOR 55 IR R W S BO0 UL S, B 37 i B 88 7R AT
SHEO MBS, OFGERAEA, FmoUgii, 51 LIIRERRE. b T 2 5
REOR R T K= H BB, IR R VPN SHPT &35 1O Th RS 77 TH I Aok e %, W]
A i (3L 1R B 5 R TF B 8 O D e B — 2 IR BR A D181, i RE AR R BT
BORVEO 83 0o Zh RE LG 2 MRS HETR T IR K, AU N — R EOR PP A,
18 22 B AR AN [ )2 TR A B2 4 T VPAN SHPT &35 1) D R PR VR SRR B 2 . AR S
AL A 7 L Bl BB S AT AE SR VR SHPT 8858 1Y . FH A B B 2% AR 22 18] ) S IR
PEREITER1E
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1. B M O3 B ETRYr SHPT B & L Ih e M A WA

W 4 R 0 Bh B SORR YD T B 7 0 3 B (cross-sectional echocardiography),  fiii FR
TYERE, RIEKR ENRABONTZRE A TR, A AR T, MK
B, ERAEWIE, KRR, RINRISTT AR A 0 H D4, w7 ]
PLEA B RO . MR R, M EREC R LS B, Fd2
HAb S MR E O E, MEEERES (TEE) ABEFERSEEARNERM, |28
8 Fhuo A 5w iz W S iz, BRTIRIR b, @ 0shE 2 BT 52T,
X TP B AR R A L Dh e B — @ M RBR 1, FEERIH I 4L 0 38)
B T BN S B T AR O I 45 4 TR 0 JUT B s B b AT I, TEil 2 B MAY RS
OB LR AR, HREE T — N IER IO RS g ISR, 6 OO I = B R
BUAE L i EE R/NECRR RO I R, B BE 8 SR Al U 0 Js 5 8 e BAT PO
S IhREm st A — e ke, HOCVRIE IR T B v, R 1R 5 i 43 B0AS BE S
(1 s ol S5 5 0 U ST I DAY 8 S ZE BE T AR e T, S AN BE AR B L R U 1) B Ak T AR5 58
e RAREE AT, S F S PP A IR R A4 O S RE R IAR T T TR A BRI AR IR 1,
ANFEAE B T HE A D A 4 BRI K VP

1.2=438 FUB BB B ARTE P B O Dh BRI LA B

=YERE B EE S (three - dimensional speckle tracking image, 3D-STI) J&—FhfE
TR 0 Bl B B R R R R B O IR R, B A AR AL O LR AR B
SRR HCHLIIRE . 3D-STIHI UG LAl /e — M B AR Fhn & “BE 7 , B —MsE
PEAEC WL ZRTR] K AR B BB I T e ml b s, AL L4 —FE R A HE A B
S AN R A R A, FEE AT B E ORI S A2 2, 3t B I e 5 A
ZEFhT LR e Az 2, $RE0E 315 B I8200 A0 0 S A s v W BB o 3 1)
OWUAHZ, I H T2 OEIAE 7RCORE 5 B L Re,  #0m Ac = O WLEE il 2 b3k
WAZZR. ZME.. Z2H B, (E15 74 Z 183N RIS F 25 8] 2 1 K AT AL,
PSR TR 58 B 0o 55 L% B i lie . 3% FH3D-STE 345 B DU ZH 2 %00 3 ALS, CS, ASAl
RS, 25l W HVEN 5 ) Ra iy ). TR 3 A ) ) BB, B AR
Z RN, SHPT &3 IR RS A IR N TR, SRR s BE R A TR R I g
TF, PFORICEOIhREH LR REES, 4o KRN OLINREAERPRE . T REY
RS R I, GASCEERTHIAR AR )2 B i I IR B OB 240 T GASE LR S
T RKH R JE 7 F) BRI, W T 27, PR A S BESHPT 3 0
DIREA R B . iR bR 22 0 70 2 AR B AR R AR SRV O WLRLAR, XS 3 — e e
BRI TR D, AR RO PR P B PTHS 51 RS TR, 5 I RAE I P
T 1R SRR, RIFE 2/ TRz ik, BUE AR KA L, (5%
ek ok A I ) O LR LR 4R, H T RE R (R AN R B OB AR T B, 7 A i 4 BT 5K 1)
REPERG, XHIERIAT, FEARREI TP AT SR AR I8 E N RO LN A S5, T
MR CHLFEZ 3 D) RE, TR R0 L) BE AT 5 R e SO K SSBE, Nk IR EvFH)
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O Dy RE S At B A T AR

1.3 SERy =48 55 030 BRI FETRO B F O DI RE I M A MME

SEIF = 4E 0 E I (real-time three-dimensional echocardiography, RT-3DE) &
R P 0 ) B A AT AR R — FhoR B R, R DL S R T O JUE ST AR S ) e R AT
&, AMEEFERORESEMRME T D=4 A, v UL ENLIE st T e
BIPMEEEL, TR R FA I MR, AT 2B TN T, e
R 2 B4y Hr T H. (four-dimensional left ventricular volume quantitative, 4D LVQ)&
RT-3DEM— N A&z LR, Hu KA EashEEek. Harigk EX2 it
FEEF TN HAD LVQEA VAN O MEFI T B WA, I8 IO P IR T 9 SEAR S 7R KT
HAETTBREOHIIERE, FPAEMNSERIET3D-STISH e X P42, Hik, RT-3DE
Al E R B R, KRR RS H AN AT DLSPA R A LR D BE AR 4k, TR AT R
PO WLEIA S — B AW R 2 5, @It T g &, LR A0 S ok i 280
e 2612720, RT-3DEW [H] 240 Tmsvi& 48 O IF 25 BUA B i /N Fe I 18], — f B p oy
28 (ms) , TEEEANH A T A A T AR O LT AR = B BRI BSEBT BL, AR
BET B R S 8. AR LU S N T 50130 34, SR H (] 48 b5 9 Tmsv16-SD (ms)
Tmsv 16-Dif (ms) MHKIEZH, ZREREIEFE N, EENRIZSHIERHZEL,
s BE OISR RIA TS, JE3cdh o, 24 Rw E A B AR T RE 2 TR
ORI ARG ST R RO, BUEO = B FERI—EL P RE S B A
W BEBERNIES) . XRRBAERRAF TR, LA F T B 18 S HOR T Fr
B U T AN B O NLE S LA BRI L.

1. 4R E R BB EARE M B E O DR S A ME

T B RS LR (Velocity vector image, VVID & —Fl 3% 00 IF 4544 122 B8
REAE LA ERTAERAR, KGR R T A E 2R SR, MHBRELTHEAR
FAIBEREIA, AT DLBER O HUEE S 2 AR, o] I 2 O LR I2 3
KA mE AR 2L, WA Z BN T E VR O NE LR IE 22, A
T O WEFE [R5 VA T R0 T S5 PN o s R A R B 7 1) b O LA SR O
WA FEDPE R G, W90 RoR Ao & 1277 BUBs IR A SDIAUC >0.8, #2/RTs-SDI 1EA:
WO WUAS [F28 1 b B B AN B . 55 535 R B[R] o ML 5 52 05 1) A 25 AE AN (A
B R O RS R bR A A — 8, PLRAEBSCO LIREB A TG T /T S O LA
[F) 25 P 48 bR A AS R 8] B3 ] SRk BOAS B O LA RS MR An A . IR BF
WFRINABY, SHPT B E A B RIAFKIPTHEERH T4 e O WAL, Blinfst S R48,
1R B RAEORRE, HRABEOCERRENLES TIEEAN, SO EE 0L
AN TR 1 R — e 3 AR Gy (R 1), ERAR H A o JCET X SHPT 3 b A7 160 Uk 1R
VAT, AR 2R AR ™ B AL S BE Y BCRR 2 e AR AR IS AN PR R O LA [F] 25
(R ) 5 ), DA R 2 25 A 8 S VRN B A T IR A A A DR E | VPN A R DR R
RN T — AT B, IR IRATT, AR SR B 78 mT DA 2 A [R] 2R 3 i
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e RN R T oo i = P O W e o T S e < D) o R Gt = 1 R £
AT A2 AR HETR TP I 7 3K o

gi bR, BEE A LAl L AT AEBOR T BN ANBOA &, BRI 1 R HoR
TEA RV B H O ThRE. SHPT R KL DhREH BUEH N TR, EdE IR,
i RN A, JULTED o e R ML A A 58 2 P R A, 51 R BB L T e
BEAG, WR4iThne. SFoKIDREX A R, DA N A A s B PP J O Th RERN 1k
K A B TFURI R W g AE La 2 T BERE 2T, T4
P 2 T R 5 2 €8 ML AL 22 M 3 BOR AN ML 7 0 Bl B AR AR B8 IR = A AR L S I
TheE. OB DAL BREE RS, Z56 2 MEORIISE RN B8 O Thag. =48
FUBEABORE L P AR AR S W LB SPIR L, 3 AR B R R R BE AR (g
2L U AE I (IEASRE T T RIS, NASEUE R ERHE R LT R, SR LI E]
B AFRZEEEEIRE, AT DVBHER 1€ AR A o LI DU 4k /e = A AE o)
B BRI = 4 R L AR Je o e 0 58 25 B) 45 R R S R e D IS R AR, L 82 [ sk
LR ESE, R ollissh it B o8E, 2B 2 8ALE B — Ebr i 7
Rt AN 8], g I ] b 22 S HAR IE S AU e ILE B R Rl A0 P . R 1) B AR
BRI A0 LIS B I RE 5 i ] Bl ) bR £, RO LA S Sl T 1),
TR, ML =455 G € ER, EEZ N UL R R R
WY, B REFINAAE. 2810 H AT R AR 0 e L S5 RAVR AR, SRR 34l
AR BB T R] LR & A A FISOR T B, WAFE T s LB SRk, 9 nERA o1
I B LI RER AL R YE . B4 R 29 KA R, I KE L ot
FER VAR BRI RN HEA S R T, Ay BOVSHPT 8 AN RS HEVR T 32 (1S
%o
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