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Abstract

Objective: The purpose of this study is to investigate the effects of acute myocardial infarction (AMI)
on bone metabolism in pigs and its potential mechanisms. Methods: This study used 12 8-week-old
male Yorkshire pigs as experimental animals, divided into surgical group (n = 6) and sham surgery
group (n = 6). The surgical group of pigs was subjected to a left anterior descending artery ligation
method to a myocardial infarction model, and the sham surgery group underwent the same surgery
but did not ligate the left anterior descending branch. (1) The baseline data in the two groups of
pigs were measured and compared; (2) The detection of LVEF of the two groups of pigs before and
after 30 days of surgery, white blood cell analysis, levels of serum, phosphorus and PTH, and detec-
tion of bone metabolism indicators; (3) The bone mineral density of the lum spine (L1~L4) and left
femur of the two groups of experimental pigs was measured by dual-energy X-ray absorptiometry
30 days surgery. (4) The right femur of the two groups of pigs was taken for H&E staining on post-
operative day 30, and the trabecular of the two groups of experimental pigs was observed and com-
pared under the microscope. Results: 1) There was no statistically significant difference in the base-
line data size of the two groups of (P > 0.05). 2) There was no significant difference in the LVEF value
size of the two groups before surgery (P > 0.05); the LVEF value size of the surgical group was sig-
nificantly lower than that of the sham surgery group after surgery (P < 0.05). 3) (D) Pre- and post-
operation, no statistically significant differences were observed in lymphocyte count, neutrophil
count (and percentages), or monocyte percentage between the two groups (P > 0.05). (2) Preopera-
tively, monocyte counts showed no significant difference between groups (P > 0.05); the monocyte
count of the two groups was significantly higher after 30 days of surgery and was statistically sig-
nificant (P < 0.05). 4) (1) There was no significant difference in the blood calcium and blood phosph
size of the two groups of pigs before surgery (P > 0.05); the blood calcium and blood phosphorus
size of the surgical group was significantly lower than that the sham surgery group after surgery (P
<0.05). (2) There was no significant difference in the parathyroid hormone levels between the sham
group and the surgical group before surgery (P > 0.05); the parathyroid hormone levels of the sur-
gical group were significantly higher than those of the sham surgery at 30 days after surgery (P <
0.05). 5) (1) There was no significant difference in the of 25-(OH)D and N-terminal mid-molecular
fragment of osteocalcin between the sham surgery group and the surgical group before surgery (P >
0.05); the levels of 25-(OH)D and N-terminal mid-molecular fragment of osteocalcin in the surgical
group were significantly lower than of the sham surgery group at 30 days after surgery (P < 0.05).
6) At 30 days surgery, the bone mineral density of the lumbar spine and left femur in the surgical
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group was significantly lower than that in the sham operation group (P < 0.05). 7) Under the micro-
scope, the trabecular area of the right femur in the surgical group was smaller than that in the sham
surgery group in a single field of. Conclusion: This study shows that myocardial infarction can lead
to an increase in the overall bone resorption markers in pigs, resulting in a decrease in bone mass
and bone density.
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1. 518

St LA BT (Acute Myocardial Infarction, AMI) 2 5 i UL 2k AR50 - JE4it, FREMAER
O MEBIR AT NEEE 1800 5N, T CUEEZEAE Ho i S48 1 AH 2 KRR Eel[1]. AT # IR AR, O
WUREBE 53 P 26 03 v T Lotk HLBEAE R g Kemiig K. DAREE A, 2016 4, COAUEZERIE B K
AR 10 5N 432 B, b Bt AorE s 2.4 £5[2]. AMI 2 B TR BRI SR i, S ELL
LB R . BREAFE R AL, HOw BN L B AR 28 RE S BT 40 B0 T2 56 2 Fh B2 2R i AR 2 i
FE[3]. HET, SENIGIT AR TT L EAMNELF AR IGTT S OISR R H 5%, ARTIX L7V E I AN R
FEA T BRSO VR (8 25 4 By i R ) 52 MR [4] [5] .

‘B4 (Bone Metabolism) & — AN & 24 M sh S (AR, ¥ AL MM S EY, X —id & b
ST R B A L R, dEREE B S S S MR Y T . R AUR I, B AR S o T R
AR 2 O HE L, AR AR — U7 B SR AT PT e 3 R TR S5 1R R A [6] [7] - AR R 5 PR~ R 45 AR
B, AEER D EESER. VRIMER. WIS, fEYEREE R BN IR T R B R E L E A
(8] [9]-

AR, P2 HEARM, OB 5 B AR 2 A2 7E 25 V) BAH TG R [10]-[14]. Btk ONUESE S,
BE B ACH AT REZ RIS, 530 5T FA (Osteoporosis) Al & i /b (Osteopenia),  iX — i G 7E IIfs R M 42
R GEREM . AT, SO WUBEZERT AU B AR ML AN 2 . DA I 5T E A AR 2O
JUUREZE 6T 0 I D) RE B SR, i FE ) B AR 00 s eV ik FE AR X 45D

AW TE B AESR DT O UBEFERT S8 1 AU (1 52 e S FOB AE ML o Jdd S e O U ZEREY , WLER0
JVUBEBE J5 48 R i %6 B AR AN B /NS B SRA AR BR (AR AL, DASR 735 O LR BB A 110 L Ak 5 i
[ B Ayl R Co U A6 I - { R B ER SR ARl

2. W&EEHE
2.1. SCIEENI A R 21O ALETE (AM ) ShE R AR ST

8 AR HEEL sw B A% 12 3k, RHEZ) 20 kg~30 kg, AKZ) 60 cm~70 ecm. K SEIRHEBENL 73 A F R4 (n
= 6) I FARM(n = 6). T AL IR S Mk Zc 7 4% 52 (left descending artery, LAD)H iz Bt (FF LAD it Uiy
1A~1/3 b)IEAT A5 3L, BSLBE O NUBIZERN Y, 56385 AR AT ARG OB, FAREAR S O BT WA Hi
S ST Bdfimr, BRI R A OIS . RTFARHAFATHIEFA, HAL4L LAD.

DOI: 10.12677/acm.2025.1561750 481 Il R 125 23k i


https://doi.org/10.12677/acm.2025.1561750
http://creativecommons.org/licenses/by/4.0/

ot 55

F ARG E BN 7] FEH (2 mg/kg) BRIEMES: (5 mg/sk). FTFEA:(0.25 mg/sk), M%E 2 min,
TEICE- 55k e B P (4 milSk) o B SR UM EMY B T F R &, B2 U4 T T ks B <&
B, RIS, T Ukt 2% RS NGRS K AT 2h T PO VA I R R RRIEE . e AR
TGO HL S T2 AT SR 4 INRG, 4TI OB R EE O NE . BRI AT J5E R LAD Hiz B (#E LAD iz
gt 14~1/3 b)Y NEEFLAL AT, 5L . WE 10 min 5 R EE T @EOHE, ZBERBBGE . BB
Dibrife: O i BRI ET S8 ST Beam(LE 1),

DEERE T
o e o e & o2 e e b i el T 2 BB il Sl i sl G S L MR s

B e T e S
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AR 1304
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Figure 1. Establish an animal model of acute myocardial infarction

E 1 ZI2tb OISR s RS

2.2. EMIEFR

W E PG IEATIRE ARFT ARG 30 d A 72 = 53173 B (LVER) s K90 40 it 20 B (048 bk EX 40 i
FAZAm M. TRl B B F A b)) RIS S . . HUIRSSFAR R AT BRI (25-F R 4 R
D. B-IIRFFRT A H 85 E N v o1 F BO BRI ;s RJ5 30 d @ FEME(LL~L4) R e a B (H T
HR7R); ARJ5 30 d U B 3T H&E Jett, WEE /NEH .

2.3. Gt Ak

HRAE AHE T B RE AL, BR AR T IE MG . W TR A IR A HoT 2SR PRI E B AR,
ZH P EL R FH A BEAS t A6, L TR] B 358 R B R SRR A € RG0S B AT A2 1B 285 0 AT 307 2 55 PE
B, ZH N LB R FHEC SRR A Wilcoxon 7575 BRAIRG 3G, 20 18] EL AR FH W A7 FE AR Wilcoxon FANAE I
xR E e, RAMBERE R, RN R K Fisher Mt AT A L. T
G AT SPSS 26.0 BAFIEAT, BURGRUINME £ drifEZE(X+s)2H. SR RURIMH K REES
AR 2 AT T AR AT .

3. &R
3.1. EL&ZEROH

XFPARA AP ARA N LL I T RIS 50, 2T Rversiond.3.0 T 558 LA AIEEL,
HlE T AR (P > 0.05), HZERTG R L(E 2).
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1w H HBE (n=12) FF AL (n=6) FAREH(n = 6) it s P

&£ 64.00 = 0.95 64.17 + 0.75 63.83+ 1.17 t=0.59 0.570
LWVEF 70.78 = 0.78 70.65 = 0.75 70.90 + 0.86 t=0.54 0.603
o P £ R - 2.87 % 1.51 3.08 =161 266+ 1.54 =0 46 0.655
PR B A 2.49 % 1.39 2.59+ 1.37 238+ 1.54 t=0.25 0.805
o B S S v S Le 1.31 = 0.37 1.22 +0.28 1.40+ 0.45 t=-0.85 0417
1L 5 2.44 = 0.01 244 £ 0.01 245+ 001 t=-1.93 0.083
FH LR 55 AR 25 61.70 = 0.86 61.91 x 1.05 61.48 = 0.65 t=0._85 0.416
25-Fp s 3 D 40 97 = 0.74 40 66 = 070 4128 + 0.69 t=-1.56 0.149
o 55.00 (54 00, 56.00) S5.00(54.00. 56 .00) 5500 (54.00,56.00) Z=0.00 1000
5 S N 25.60 (25.20, 25.92) 25.50(25.20, 25.95) 25.60(25.33,2587) Z=0.00 1.000
E/A 1 26 (0.79, 1 83) 1.26 (0. 84, 1. 68) 1.33(0.78, 1.88) Z=-023 0818
PP AL £ i i A 0.05(0.04,0.15) 0.05 (0.04, 0.12) 0.04 (003, 0.14) Z=-0.16 0.870
ik E s A & S Ee 42,95 (42.17. 46.10) 43.20(41.20, 45.27) 42.95(42.75.46.90) Z=—0.85 0.394
CER e ST o = 53.30 (51.20, 55.85) S54.85(52.13, 56.60) 52.55(50.25,54.47) Z=1.12 0.261
ifiL 6 3.11(3.09,3.11) 3.10(3.05,3.11) 3.11(3.11, 3.12) Z=-1.32 0.188
i1 0.88 (0.87, 0.88) 0.88 (0.87,0.89) 0.88 (0.86, 0.88) Z=-1.26 0.208
B— 1 I51 45wk e A1) 0.16(0.15,0.16) 0.16 (0.15,0.16) 0.15(0.15, 0.16) Z=0.51 0611
FHESE N 5 5 7328 (71.42, 73.84) 73.17(70.66, 73.75) T73.33(72.14,73.94) Z=048 0.629

B

t: t-test, 7 Mann-Whitney test

Figure 2. Baseline data of two groups of pigs

[ 2. FARBHELKIE

3.2. FALEES MY (LVEF)LLERER

FAR, P4l LVEF M ERE %R, P>0.05(P=0.603). FA530d, FARY LVEF (i EE KT
BFARYL, P<0.05(P=0.002), EAGH¥%E L. REOLUEME S ECOIEIh ALK, LVEF HEMEL

% 1).

Table 1. Comparison of the size of LVEF in the two groups of pigs before and after surgery (X £s)
= 1. FLRIBETERT/EMIAY LVEF K/NEEE(X £5)

G|
BFEARAM=6)
FARH(n=6)
iitE
P

AT
70.652 £ 0.747
70.902 +0.861

t=-0.537

0.603

Jeil

70.1733 (69.875, 70.535)
58.8183 (57.915, 59.8275)

Z=-2.882
0.002

3.3. B4mpasrtr

3.3.1 FENEMETBEE SRS R

XSRS T e, PR, BPARASFARANMEHMIHE T EREER, P>
0.05. FARE, FAASEFARAMMEMBIHE A L LEZEZR, P>0.05, XKW, WAFA
I A5 bk 2 A R T 08 1 7 EE R AR R G it i (L& 2).

Table 2. Comparison of lymphocyte counts and percentages in two groups of pigs before and after surgery
= 2. PLAEEARTIENEM BT BUR B SR

o N ke W ER T T 43 Ll
) (iR 5 i 00 JE
TRFARLH(n=6) 2.5933 (1.6125, 3.98) 5.245 + 2.549 42.933 +3.916 42.183 (37.85, 47.775)
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FARAN=6) 2.38 (1.27, 3.96) 5.312 £ 2.931 44.667 + 3.026 45.6 (38.675, 53.475)
GiitE Z=0.423 t=0.042 t=-0.858 Z=-0.962
P 0.485 0.967 0.411 0.394

3.3.2. FLERZAMITER B SR RER

FARAE, BFARASFARAM LALLM E 5o LR EZRP > 0.05). FAE, FAHARBETF
AL B SRAZ A0 M T 250 25 T R (P < 0.05), X 3R BHLC U BE mT REXT SRAZ 40 /K P = AR e, (ER S 5 2811
FAZAAM E 3 L e givt 22 (P > 0.05) (W4 3).

Table 3. Comparison of the number of mononuclear cells and percentages measured pre- and post-operatively in the two

groups of pigs
7 3. PLBRETERTEMNA RAZZRET A S EEEEER
HAZ AT BRMNE
vl
AT JE T Ja
BFARLH(n=16) 0.0817 (0.0375, 0.155) 0.163 + 0.066 1.217 (1, 1.475) 1.417 £0.343
FARH(n=6) 0.0817 (0.03, 0.17) 0.447 +0.242 1.4 (1,1.775) 8.533 + 13.534
Giit1H Z=-0.246 t=-2.766 Z=-0.335 t=-1.288
P 0.818 0.034 0.818 0.254

3.3.3. FAP MR B R B BER

Xt TR AN B T RO E Ay b, FRAT, BFEAREAS FARA N R g A & o R
P>0.05. FARJG, PRI TS0 Ao bt 2 25, P>0.05, XKW, P4LETRATE0
PR R0 B TR 43 EL AR G (L3 4).

Table 4. Comparison of the number and percentage of neutrophils in the two groups of pigs before and after the operation

% 4. MLAREAERTEN AP ERAEIT B B SR

EREE el RA R R4 B 4 L
Wil
i J& i R S
RFARYL(n=6) 3.077 £ 1.607 6.59 + 1.707 54.667 + 3.808 55.2 +5.111
FARHAN=6) 2.658 + 1.536 5.047 + 2.758 52.117 +3.189 42.25 +7.429
Uit t=0.461 t=0.655 t=0.461 t=0.655
P 0.655 0.271 0.655 0.271

3.4. MiESS. BMEBRZRENLLBER

3.4.1. FELAMEBAILLELER

KIS, FARA, BFERAEGFARAMMAEKTLEZEZRP >0.05). Afi, FAE, FAAS
BFARARN M KT 278, FARAEARE 30d 185K 2 EETEFRLP <0.05). XEHLOIL
REBE 5 A5 7K B (042 5).
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Table 5. Comparison of blood calcium levels in two groups of pigs before and after surgery
72 5. BB RTENAY ISR FEEEER

P! A Je il
RFARL(n=6) 2.435+0.01 2.405 +0.01
FARL(n =6) 2.448 +0.013 2.342 +0.041
GiitfE t=1.929 t=3.650
P 0.083 0.012

3.4.2. FRLAMBAIELERLER

P, FARA, BRFERASFARAMMBKTELEEZRP >0.05). i, FARE, FR4E
BFARAR B KT 27 B3P <0.05), FAAMEARSSE 30d FMBEIKF KT HRFARL. XERH, L
JURE B A i 1859 i /K 5 e B AR (LK 6).

Table 6. Comparison of blood phosphorus in pigs before and after surgery in the two groups

6. FLEIEERTEMAY M BEELAT

Par:| H Ja
BFEARY(n=16) 3.075 (3.0375, 3.1125) 3.072 +0.046
FAR4(n =6) 3.105 (2.83, 2.9225) 2.882+0.114
Ziit{H Z=-1.398 t=23.796
P 0.180 0.004

3.4.3. FEEREBRFENVLLEER

XtFHUR SRR ACE, PR, WPERAEFRAM TR R AP TR E 2R (P > 0.05). 2R,
FAJE 30d, FARALARE 30d FIHFIRFZIRZE KT EE @ T EFARLAP <0.05). XEKH, CIEFEAEE
T I P U FROIR 55 R Th e R B AR (LS 7).

Table 7. Comparison of parathyroid hormone levels in two groups of pigs before and after surgery
7. FEBEERTENE RS BREKELLR

vl A JEi
BFEAR(n =6) 61.913 + 1.052 64.3967 (63.6575, 64.915)
FARYI(n=6) 61.485 + 0.649 105.6033 (95.735, 117.305)
giita t=10.849 Z7=-2.882
P 0.416 0.002

3.5. BREHERR
35.1. L 25-F B R D fILLEGER

*FF 25-(OH)D /K%, FARHE, BFEARAESFARAN 25-(OH)D /KFTLE. 3 ZF(P = 0.149). 2R,
FARIE, FRASHET AL 25-(OH)D /K FREK HF R T BT ARLL(P = 0.002), BHG 2575 L.
FHLOAUERE ] B S8 44 R D AKCPBRR(IL 8).
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Table 8. Comparison of 25-(OH)D levels in two groups of pigs before and after surgery
7z 8. MLBIETERTEMIAY 25-(OH)D /K FELER

o ! IR Je
BFRH(n=6) 40.655 + 0.703 39.3583 (38.775, 39.955)
FAR4(n =6) 41.282 +0.685 22.73 (20.88, 24.6225)
Guita t=-1.564 Z=-2.882
P 0.149 0.002

3.5.2. MEEIEE NP FREHLERER

Zeki, FARHL BPEARASFARAMNEF R N b 70 7/ BokF e # %57 (P=0.589). FAJE,
FARAFEFZR N it 7 BOKFRZ L TR T RAP = 0.001). XEH, CAUEZEN E QS 2
AW 9).

Table 9. Comparison of N-Mid OC levels in two groups of pigs before and after surgery
= 9. PLAETERTEMAY N-Mid OC 7K FEEER

an) R JE
RFEARA(n=6) 72.3483 (69.9875, 73.835) 70.017 + 1.554
FAL(n =6) 72.7733 (71.4125, 74.0275) 64.355 + 2.524
Guita Z=-0.563 t=4.678
P 0.589 0.001

3.6. ARG 30 d BH(LI-LOREREEZENE
G, FARASBFRINEME L ARG EHBEEERLE, TR BG5S 5 ST
FAREAP =0.001), HAEG I3, R OIWEIESBUE % EFRME(LE 10).

Table 10. Comparison of the size differences of L-T and LF-T between the two groups at 30 days after the operation
= 10. R 30d MAHEE L-T. LF-T KINER

Paxil L-T LF-T
BFARA —-6.417 +0.691 —6.85 £ 0.957
FARA —7.933 £ 0.455 —8.15 + 0.409
giite t=4.091 t=3.061
P 0.001 0.019

3.7. B H&E &L AT NRERA

RJ5 30d, HUPRZHSLIOME A4 B b AT H&E Jeta, 75 R T W82 [A) 55 O A B S AL B R g 2
WA B BN KA. FARALRE H&E Yo fg RAILE g N R AN TR T R4
3).
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E: A RFARYL; B: FAR4.

Figure 3. H&E stained image of the right femur at 30 days postoperatively (100x)
& 3. K5 30d BixE H&E FEE F(100%)

3.8. XS

TESAR R0, 51 H B RGO REGHAT T T . SR EIR, EF TR E 7 H(EF| %) 528 k1)
B-CTX. iPTH. Ca #1 P A RFEMKCIE. HAKIME, LI g-CTX (r=0.354,P <0.05). LI iPTH (r
=0.843,P<0.01)5 EF | %2 & # IEAH2%, AL Ca(r=-0.778, P <0.01)#1 P (r=—0.713,P <0.01) 5 EF %
BRFEFAK. ZHPrRY, EF| %M 2 WUE ABHEAR L BIAFAEAH N, OURBESE AT R B0 D) Be Jl 2k
T E A= AR f M (W42 11).

Table 11. Pearson correlation analysis

= 11 BUREMBXRMES AT

EF|% 24k g-CTX (ng/ml) 54k iPTH (pg/ml) 484k Ca (mmol/L) 724k P (mmol/L)

EF|% 1
4L B-CTX (ng/ml)  0.354" 1
4K iPTH (pg/ml)  0.843" 0.578" 1
4k Ca (mmol/L)  —0.778™ -0.046 -0.775™ 1
5L P (mmol/L)  —0.713™ -0.319 -0.826™ 0.829™ 1
i THRIR 0.01 N CBUR) AEIGPE R . "RAR 0.05 Gl () IAE eI B3
4. Wig

4.1. BEEEIE S HREE455E

WEFCAR DL, UG 2 R A A AR B R o 1 2 SO S S5 7 A e i LA e S L S B
K, X B B RS 5 i S AR A AL . B E R BN T i, A B B
SEHUBAE S, I Y B G M I R R S X AR, T HE 1 B B 2R AL . 74
BB AT LA E B, BRI S, AEIE 5 BAE BRI . A, K HIENAR Bk = 2 5
S BUEE TR, TN T AR [15]

BECEBT L0 7B HT)E 4 RIS AR S (MUK 7 ) B — L B 5204 . A E 3 / BUBMARAT
P/ DL R A TR I R A R R PRI XA T e P A S Rk, WU S B IR TR (56 2R A5
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FNESE[16]. BRI, FATANE FIEEED B AFIRAL, & PBORGEE RRUR AR R . A0t 7T
WA, PIHSEIIEA R B TG sh A Pk, IR e, FARAE B 2 shil > B iR T AR 4
SN, O UUREBERE (K 72 JBe B S A %5 PRI H. H&E G (05 o B /N BRI AR/ o DT 5 90 45 14
A

4.2. B¥ZYApRIE%

WEFCR I, OAUEESEIG, TR AR B AL ) 3 S I 5| A ST A 22 R GE(SNS) TR a5, i i
HZRL(HSPCs) BT BEWOA T, £ e IRBI KRS 4L 5 /N B 728 T R B RO RE AN AL A1 7] BESN A%
2 MR D B AR ) AT AR I, B O A AT B A R O A, R L I g, 3 T
THBR K BRIAHT TR, A B OO USEAEJE R R b S A0 o T B hn, - 234t BE 2 R 4
FPECE BRI, E o AR AL N AR .

4.3. ZBMENT, BEMEPRSRINGETTH

B - M IR ER - R R ST (RAAS) IR 30 A O LA 098 A A i AL ) B R 3 . IR
55 B R (PTH) & — ol bl R 55 i 1 A0 M W (R B, P (3E 10L475 (Ca*) KT T e RITLB (P) /K ~F AR o AF
LR RAAS Fl PTH Z [AIfEERLR . HURSZIRDyReTCE v 3G 0 PTH ZK-F, fREErmels, Uia e g%
ik &K - BEE I R SL(RAAS) S5 H R . FI, RAAS IS @ HALNLHIS] B R Hiks . Hatton et al.
H1 Beavan et al. (7L R B, MR | (Ang 1), MR 11 (Ang 1) [E R AT A5 200010 B 2 i
B, SRR, W SECE RBIAGE[18]. B 1 5 IR 32 AR 45 BT (MRA) AT BB 5 A 4223 i
PTH s2mi NAR& B& (i FE[19] [20]. PTH )70l E 2252 MLiE Ca? WM. HifiE Ca? iR FERUKRS, H
REE I 1 4 WA I . 24 LT Ca2 R &N, PTH M0/ [21] [22]. %Rl Rt Ca? Fl LR
55 JI A 0 2 T4 SRS SZ A (CASRY) 2 18] T AH ELAE R A2 (1[23] [24] 0 15 B (P) KPR 1 PTH 43l () 55—
ANFEERIER . MU AT LA AR I R 55 A B ) 3G BER PTH FA 290, W FRAR LY Ca? ik B o Il ads ]
DUBIE G N PTH e, BB 5 UK 57 BRan it o i Th g O NUBESESS, #E 1k  RAAS R4 JEH
W FEL 24 0 BT HEEE R I S R, S Bk R M FUIRBR T RE TCE, PTH - 3% n, PTH
AT LAZ) GBS EN L, AR /N Ca Fl P IR EE WAL, (WA s st P 400 s Ll 900 v, 0 ) PR 55 i
LhRE 0. PTH R HEE IF b 25- 32 484 % D (250HD) 4L Ny 1,25 — 3 4E4 % D (1,25[0H].D3). %71
WHFR I, BRI M5 /KPP R S B4k R 1 FR S5 IR T RETURESE , I o s B B A58 2 [25] o B 70 K IR
HMIETE DEX FEFEAFHE TPl PTH AP L, i85 5 1R [26]. AP R BN, EF FRED
EE(EF | %) 532401 p-CTX. iPTH. Ca Ml P #47 E AHCIE, JUHE iPTH. Ca fl P /K, RHIATIEML
RGOS 8Lk R PE RS IR ThRe e, AT RRAEIRX — RS R R EEEAE

4.4. ILHRIH

EASEAN | BT N i AT AR (PINP) 2B T2 R 45 AR 54, T B WSO R S AR S B B- i
JERFIRFF 51 (B-CTX) o BFFTREIR, o0 I 3E (HF) B3 ML B 45 KA B-CTX KPR T, R e
[27][28]. 13— TUWTFUR Y], HF BE R E RIS RET R, 52 Q=N B2 TR [29]. HART
FR f-CTX 5 HF (7= FHAREEE DS 25 B2 (BMD) I FEIRAR OG[30] . AP IR EIR, O IUESE 5 IE
G B- I JEURF IR P SRR A5 28 N S v 23 P BRI D 170 b B A 3R A IR BE KT B-REURE R P 511 »
T ARAE AR E R T B, BT B 3 R

AHIEFE s O IUREE S A ) B AR AR AE B35 B0, O LBESE AT S BUE & 5 B8 IRIK, 5ROl
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JEIEBED B AETIRAR S H R AR A k. BRI, G SR 48 2R SR T A i 2 A A 4
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I B B SR . D IUESEIE AT 3 BUE S e X ag, ARG Ak R SF IR I B TURE A A A, B R R
HEMGERE . RN, COAUESLE O RERAR, B Shr S 2 T, BET S BRSO N, A R
K.
5. RRSTE

K FRERERD, GRATE N, JEEM A P9 KHEAR, Sa RS, DUERAHT
FERS I PR TAF 36 3 8 o SERR A iE A I A w0 A R B AOHE AR, 45 5 SRR HEAT R
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i, BT A IR

il £ 32
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