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Abstract

Objective: This study aims to compare the dual-energy CT (DECT) imaging manifestations and clin-
ical data of gout patients at different clinical stages, providing a reference for the accurate diagnosis
and effective treatment of gout. Materials and Methods: This study adopted a retrospective analysis,
evaluating the DECT imaging manifestations and clinical variables of 760 gout patients diagnosed
according to the 2015 ACR/EULAR gout classification criteria. Univariate and multivariate binary
logistic regression analyses were conducted to determine the risk factors for acute gout attacks, and
receiver operating characteristic curves (ROC curves) were plotted. Results: The acute stage group
had a higher age at the first gout attack, a shorter disease course, and often had soft tissue swelling.
The non-acute stage group was more likely to have larger tophi deposits and a larger range of bone
erosion. Acute gout attacks were significantly associated with lower blood urea nitrogen, blood cre-
atinine, and blood uric acid levels, higher urine creatinine and urine uric acid levels, smaller tophi
volume, and higher soft tissue swelling rate. The area under the curve for diagnosing acute gout
attacks using the above factors was 0.767, with a sensitivity of 78.5% and a specificity of 62.6%.
Conclusion: There are significant differences in DECT imaging manifestations and clinical data among
gout patients at different clinical stages. The risk factors for acute gout attacks were identified as
smaller tophi volume and significant soft tissue swelling. The combination of DECT imaging, blood
and urine biochemical tests can improve the diagnostic efficiency for acute gout attacks.
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1. 518

I S — PR BN, T2 ZURFAE R A2 R/ R A D) e R A . A 1990 4F %1 2020 4,
B IR SR T3, IF HZpow IR 2 I H R R NS [1]. e E 2RIy IE R T B0
REAR, REAE RN — Bk oG [2] . R KGE ¥ R IUN SHE KA S RIS B AT, R BN IR RS
R3] [4] BT EE A (4 S SR A R R Rk Bk e, 0T T M1 Dh RE SRS I IN . [5],  [RIINIEpE
BEA OB« B DIREAS 42 LK HA B S 25 1 45 T [6]

R X LR I A 2 —, WEFER I, (R AOASEA B T IR IR Eh 45 S T A8 T 2 R
AL B T ML AR A, 5 5 O IR e 5 B TR IR L[ 7] AL BRI KR A AR R By, S
WRAEIEEH W, H AL BRERE XUEE FEIUCR A 5 IR R Ry T HAR AT AR A [8] o 2 BRI AR
TR ARAEIR -5 HAG ST (A2 KGR ST 28« T2 R A5) I R 12 Wi 25 5t DL « PR ER A
FORBRER X AR A3RBL, X THREsi2 Wr BUR AR e, LSO 3 e MR T 7 R A
ELIR RN L

SPEIIANAE Sk SR SRR I R T E AR RUEAT BT AN o AR SR, S A P AR R AT 3 £
PP 245 AP SR P AN SO s TIAEAR SR, BRI PR IRV 7 A 2 il PR IR 7K 12 T 52 ) S
[9]. BRI, ERS X7 SESATE SO AN OO KU B2 W By EEANME, 38 A BT MALL
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BIVETT 7 5o IXLEYRTT SR 1G5 S Tt A T 050 B B R AE B 2 BB R VP A

EE Rz TR A, XRE CT(DECT)fE APl R RE A E MBI J7 3%, O 2R . 8
MFEEIRICHE AR, DECT nJ LR RBERAMAE T, LARIERA IR #iE. MEMSAG. DECT i&
RE % 16 I 58 40 /I8 1) B4 R 12 5 (monosodium urate, MSU)JBURL, 45 5l J2& 76 958 XU TSI IR 3, e B v fl
AT MO VT AN BB BRSNS B AR T B . A AU RAR R . T AR S Wb i
BME . EAE SRR ARRE, DECT i Cgigh N 2015 SERRIT R IR I B /35 [ XRI 2 28 K4 2K
FRAE[10].

JOE DMER FE TR | DECT fE 12 KR AE R I E3], (BAAAE LA BB LS H. K24
DA A i AR IR LU AN R R 0 3 2 [ 1 22 57, BUAR RIS IR PR FR A5 2 R A G o e Ah,
17 B — IR ER K DECT 28 5 R I ARG IRAR bR 45 & 15 F IV £ 12 W AN S B A [

AW ST G LEAR T AN A1 PR 23 1198 XU R 3 1) 2 B335 DECT Al MR AR 2438 B PR K Sz 86 = A8 B2 i)
Mz, DLAIE KA E B S S IR BGAR A bn Z IR A e o I IR BRI 5T, Do R HE B/ 2 I A
BIT IR TS S IR TR 5

2. M 55%
2.1. HRMR

[l PE N 2021 45 1 H & 2023 4F 10 H T 7 & K5 i 2= B i A0 112 k12 1 DR R P X B 3
760 . BT AN EBRE TR A 2015 4F 38 [ KR 2 2 RN B KGR I B 98 2 FEARHE[ 1] R 2R
FTHEAARAE Y . /DA — IRAM I 1 Bl ZER R AE (K . PR gm) s 78 70 ARy ATREIR AR OG5 1
T (R0 B8 AT P A7 A BB PR IR £h 45 T (MSU)s X AS A0 2 78 0 bRl Bk JE VA HEAT MSU K 25 11
H, WARIEIGAER . LI A ARHRHE VR T B AT, G 234, B =8 rEIi2
BT A X

T AT IR A 5T, S 1 R PR bk, HOEAE (F/R RS F) MR T. &
7T it 5 5 oK 2 b @ R B I R 7040 323 fA 25 1t i (QDFY WZLL29415) .

2.1.1. iAERE
MRS KR TR ER T T2 R AR AR, B EE D NI AR 2, Hh Sk
214 5], JEZPERAH I 546 .

2.1.2. ANRFRAE

IIANFRIEIN TR : (1) SRR BAEAT: (2) IMRFISLIS SR A HIE T8, (3) TEMiZHl/E 3 KN
473t DECT #07%; (4) DECT KGR E M FH ok K. HERRbrAEI R (1) WK WIRIH; (2) ImpREsE
K AR A 5E3; (3) DECT BG &%, KT HN: (4) BMRBILIT I B IR S5 R
AR MEIRIA[12]; (5) UrHAME TR BRI I 259 AR IR (an U SR )« G S I (U R 2R)
KR =] UTAR s (6) B THREAS 2 (fili 55 /N ERJE T % <60 mL/min/1.73m?) [13]5k AT 2h B8 55 (4 T4 4% =i
SR AR >2 3% 1E 5 1 FR) [14].

2.2. IEpRFER

JAXE T TSI B SO0 B VR 2, BRI E0e . JTRXAICROR RS . JRIRNAE . (A
TRE(BMI). FEAF L. AICHIR L AT L A TR S LA 2 75 A7 A v MR sy I A v
B B HFE -

DOI: 10.12677/acm.2025.1541024 1019 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541024

2.3 SEWEFH

FE BB 2 R 5 R AR KA BE M LR BREAS, (4 (2018 EULAR i X2 Wi d m ) HERE 1049
bR, P IR I I A YR R L I A B SR L A IR AR L I L
FE M H M =EEREE . MRER R . SRR . MV UETIRE « IRVBULETR . IRBURIRRFZ
PR pH AEAN JRFR 73 Wh 73 BUEEHR R o

2.4. DECT KER/GLIE

24.1. DECT RERZRRESZ

KT ]F X AEE CT (SOMATOM Definition Flash, Siemens Healthcare, Germany)i#t1T DECT fi . &
AR R B o R RACREUNEM . Soeil, RURRTPAT TRAR, SRR . S T:
A BREE IR 140 KV, EHI 125 mAs, B BREE K 80 kV, B HL 250 mAs, H#ZEE 1 mm, #HEE
0.6 mm, BREIEHHEE 0.5 s/rot, FOV 260 x 260 mm?,

2.4.2. DECT El& /5412

1 VE 17 fa A B T AE 55 (Syngo mmwo VE23A, Siemens Healthcare, Germany) il Dual-Energy Gout %k
f43,(Syngo Via VB 10B, Siemens Healthcare, Germany) %} X{ it CT FAZHEAT j5 AbHE, 548 )2 J5 A1 5 2 (A b5
Nimm, XFEREFERELEN 1.36, HEIGFEN 150 Hu, HHEEN 10 AR, SREENSKAE. NE
B0 2 B (Volume) A TS IR A A e HLAR R . e RIS BB BIRE AT . TIRAL. JMRAL UG AN E %2
K.

2.4.3. DECT B& i R EALE

BT §AA% e S LA B B TR R A (0 LA 7 4FE AT 20 SEILIAE B FAAR 2 00 BEAT BT I o
LR B A 12 W gl S A — 30, S iiA A — 45k . HibR T RS WO R4, W
AR &R HECE R SRS RO R RIE SN . 10 CT R RIS H
T RAT (PH 45 5 SORTE 2635 5T J BRI AL A7 AE R absic (K9 R i ik, BLZE CT P42 i nl 15
CT {H) A EE (cm®). BRIZ K. CTHGER R AT IE, LR BRI ) A0 fE A X
B, W& Hounsfield FLAL[) CT {E[15]) A JLE R0 S H B RER MR KRS . A RRAL MK, Ak
KA AT BRI 55 SR A . A IO RS o AR IR B 012 T 1 T SRR A T A2 T o o VP
SR 0 A3 (TEE AR k) 1 43 (i B s 2R T IR S AN U Sl AN B, ARG R PR, BRAR 2 R 2
I3 (B B2 J5 FP U 2 B A ) B R SR, (E R BR R ORT THT 42 R 3 40 (B B TR S AR, (R s ) R R T
H4)2), & B B0 NS XISy 2 M, JLEN 0~12 4, &N 12 4r. i DECT &
BEIP RA[L6]K VPl MSU @A (DRSBTS e, 2 BB AR 40 X P 20 26 1 BRIBESCTY . 28 2~5 B
BEOCTT . R (MR BRI SCHT . BEE T AT MSU SRR kN : 0 2, BV
14y, HPIBULE(<2 mm); 2 4, BPURAE2 mm); 3 4%, Aib—kbPiR; A8 A& s X 85 0 2
A, JEHEIRN 0~12 7.
2.5. GitESHh

i SPSS 26.0 Hffxf g VORI TSE T 24401, FIF Shapiro-Wilk 856X % T8 x4 T IE A A
K, DRBEUSB(%)ER, FEESHAIESTERRLOFE + EERR, RS IESN M
MR AP A R R . SPEURIEE S22 1R R ORI AIXUEE CT RFAE Y 22 53R F P MO AR A t 1836 (IF
A0047) . Mann-Whitney U £536 (FE IEZS 70 A J g 1 BERN) LEBOE SR &, SR R T RLIR B Fisher &AL L0
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Ao KA & SR BN 3R on@ 8 A 2 b A SR KUR ME RS R 2R, B S AT 2 IR —on i@ i
B8, AR SRR KURAE BB ST RS R 2R o Mi 32 3 TARRHE 2R (ROC ihiZk), st th 4k T i
FA(AUC) Pl I R 5 528 S AR bR B2 W7 SRR UR AR IR I . DL B3R AU A 56, A3 /K ¥ o = 0.05,
p<0.05 N NERAGI¥E L.

3. /R
3.1. B4HI4A 5E R EALE B IR PR B O X EE 9 47

ARWFFEILGIN 760 Bl AEE, RIEEE RS EEL T RIS RIERES, BEES NEHA(N
= 21424 (n = 546). H: A B 1k 745 41(98.03%), Zt 15 4)(1.97%), RGN 16 £ 80 %

%1 BoRAMENAMAE S EWIH R TES] . ERY . BMIL DB TR L RO s R L R (5
M 2 BOWE PRI A e B IURE) 2 [R]85 35 22 5 (p {38 >0.05). SE 2 EMIdM L, SvEA B H 1Y)
RN BB F (p < 0.001), SRR LEE (p < 0.001). 7EFZIENTTH, 64 & hredE 2k
W 2 3 T A (51.54% vs 12.62%, p < 0.001), MEZFERENTE S R B2 m TR 2k
(50.93% vs 34.25%, p < 0.001).

Table 1. Univariate analysis of clinical data between the acute group and the non-acute group

=1 SMHESESMAIRR NN ARRSN

S

e EIAH

(n = 214) (n = 546) P

PR, B (%)) 209 (97.66%) 536 (98.17%) 0.653
FR(D) 46 (34, 57) 41 (32, 55) 0.061
WK RAEERE () 37 (29, 48) 33 (25, 43) <0.001
JRFE(HE) 4(1,8) 6 (3, 10) <0.001
BMI (kg/m?) 27.6 (25.3, 29.8) 27.4 (25.4, 29.4) 0.664

F 2515
A w0 (%)] 27 (12.62%) 281 (51.54%) <0.001
HIMERE N (%)] 8 (3.57%) 34 (6.23%) 0.270
FBOKALBRN (%)] 130 (60.71%) 289 (52.93%) 0.018
M TRAN (%)] 109 (50.93%) 187 (34.25) <0.001
YIS, n (%) 103 (48.13%) 275 (50.37%) 0.579
WS, n (%) 48 (22.43%) 133 (24.36%) 0.574
JHAKIEE, n (%) 52 (24.30%) 163 (29.85%) 0.126

G IFRE
FILE, n (%) 118 (55.14%) 294 (53.85%) 0.747
2 BUBEIRI, n (%) 75 (35.05%) 158 (28.94%) 0.100
R AR, n (%) 154 (71.96%) 402 (73.63%) 0.642
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SVEHH S S BAZH A AR A R B DR 3R T LR 20 SR BAZE AT R S A AL A B /K (p = 0.012).
I JRZ % (p <0.001). MALEF(p =0.021). I JRER(p = 0.004). JRULEF(p =0.035). JRIRER(p = 0.004)F1JR R
HEE 5> %5 (p = 0.009) 7E P 42 [B) 1) 22 e 35 (6 3 - fE 2 K 3 i, IR 3 %(p = 0.007) « fiLYLEF (p = 0.008)
IR R (p = 0.007)« JRALET(p = 0.046) JR JRERZ(p = 0.003)fK 4R 5.2 .

Table 2. Univariate analysis of biochemical tests between the acute group and the non-acute group

F 2 SMHESESMESE URENRRRSN

SEHAA 2 HAA

(n=214) (n = 546) P
BN ALT (UIL) 29 (20, 49) 28 (20, 43) 0.375
B EEE B AST (U/L) 21 (17, 27) 21 (18, 27) 0.164
R ML AST/ALT 0.71 (0.6, 0.9) 0.76 (0.6, 1.0) 0.010"
1% GLU (mmol/l) 5.78 (5.4, 6.5) 5.68 (5.3, 6.2) 0.012*
Hih =8 TG (mmol/l) 1.86 (1.3, 2.5) 1.91 (1.4,2.7) 0.359
JE[E & TC (mmol/l) 5.08 (4.4,5.9) 5.14 (4.4,5.8) 0.718
JRZ % BUN (mmol/l) 4.70 (3.8,5.8) 5.20 (4.2,6.2) <0.001
WUEF Ser (umol/1) 83 (76, 92) 85 (78, 96) 0.021"
IfiL JR % SUA (umol/L) 481 (403, 544) 506 (418, 594) 0.004"
FRALET Ucr (umol/1) 12527 (8621, 16931) 11096 (8070, 15255) 0.035*
JRIRE UUA (umol/l) 2630 (1709, 3672) 2268 (1536, 3292) 0.004"
FK pH 5.6 (5.4,6.1) 5.6 (5.3, 6.0) 0.133
JRERHEM 53 %1 FEua (%) 3.9(3.0,4.9) 3.5 (2.9, 4.6) 0.009™

JE: *p<0.05, “p<001, FH.

3.2. RMAASIERMARBFERIM LS

TEREE CT 2854, SVEIHAL AR S AL /e Jod X (p = 0.002) . #£7R(p <0.000). CT {E(p=0.001)
Spebs DA REER. SRR, SR R A RSN, R CT ERK. fEH R
JiTH, SR RO AR AR ORI 5 /Mp = 0.008 A1 p=0.006). Ib4h, SMEHALREE S MEIAZE &) HiBL
BAH K (p < 0.001), TR 4 R B (p=0.007). ZlEd S AERmRAaEE LR ALK
DURERAL. A ICE PR IR A TE T A BRAR A PR B0 26 45 77 TH G 2. % 22 (3% p > 0.05).

BEXH IR AT DA RS B DR P RE FE AT 2 8 VP4, ARk 3 Fow, SRR S 4 R
2 E VR AFAE 5535 41 1A 2 53 (42 = 245.37, p < 0.001) . S PEHAZH LA 0 43(36.45% vs 11.90%) A1 2 43(24.30%
vs 12.27%) N E, TAESERALL 3 43 Eu BB 3 T 1(74.91% vs 34.11%). 2 4L XA 2 T4 e
AR S IAZE B2 K (p = 0.001) . thAh, TEE SR, S EHIZHAE 2 i (p=0.005) B 11 (p =0.007)
AL EVE A K T ARSI, B iR i E1F /0 A5 (p = 0.005) K. SIS IER
PEWI B DECT UGS LhnfA 1.
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Table 3. Univariate analysis of the DECT imaging manifestations between the acute group and the non-acute group

3. AMHESIERMEEAE DECT EERUMBE RS

S

eI

(n = 214) (n = 546) P
A TIAA N (%)] 113 (52.80%) 354 (64.84%) 0.002"
emZ K 162 (75.70%) 518 (94.87%) 0.064
I A A (cm3) 0.02 (0.0, 0.2) 0.05 (0.0, 1.0) 0.000"
CT {H(Hu) 192.1 (153.9, 226.1) 212.1 (167.8, 253.6) 0.001*
9 A2 8 B P4 [N (%)]
0 78 (36.45%) 65 (11.90%) 0.001*"
1 22 (10.28%) 7 (1.28%) 0.001*
2 54 (24.30%) 67 (12.27%) 0.169
3 73 (34.11%) 409 (74.91%) 0.001*
XA E RS 1.5(0, 3.3) 3(0, 6) 0.001**
I AT TR AL [N (%)]
BROCHT 85 (39.7%) 200 (36.6%) 0.364
JEHRTY 25 (11.7%) 60 (11.0%) 0.111
51 BRBESEY 190 (88.8%) 480 (87.9%) 0.885
5 2~5 Bk 10 (4.7%) 30 (5.5%) 0.089
B FAZ N (%)] 139 (64.95%) 387 (70.88%) 0.111
I KA 4% (mm) 5.2 (0, 10.3) 7.0 (0, 13.4) 0.008™
5 KR FEE (mm) 1.9 (0, 4.1) 2.6(0,5.1) 0.006™
AR S
BRICTT 0(0,3) 0(0,3) 0.005™
SRS 0(0,0) 0(0,3) 0.007*
1 BRBESETT 2(0,3) 3(0,3) 0.196
2 2~5 Bhk Ty 0 (0, 0) 0 (0, 0) 0.085
B BRI E R 2(0,5) 3(0, 6) 0.005™
WA LI K [N (%)] 167 (78.04%) 240 (43.96%) <0.001
FKATRRIN (%)] 17 (7.94%) 30 (5.49%) 0.207
T H] R 22 [n (%)) 29 (13.55%) 86 (15.75%) 0.447
FATIIE [N (%)] 0 (0.00%) 18 (3.30%) 0.007*"
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hY 1 -J ‘.
(A)~(D) 2PN EE(H, 46 %, RKIE 6 4E) DECT BlME: (A) BEHAL CT 7% XU 5 — B k5= Wy KA It
R, AR — B Sk AR B R (B) DB A BGURAAE T IBRAE A ; (C) IRAL CT 7 A Bl 4L 4
;s (D) VR BRI XARF N 2.32 cm? . (E)~(G) Bt RImRER (B, 35 %, MRAFE 9 &) DECT H
1%: (E) W& CT AR EXRT 2 k2R, HILEFRMABIR, MALTTREER; (F) WEME EIERES
HEEME R, MR ESRALHEMNK; (G) VR Bg R~ KA EF N 35.61 cm? .

Figure 1. Comparison of DECT images between acute and non-acute gout patients
E 1. S5 MEAREREE DECT Bl xftt

3.3 MABMLIERNEXREER

1E 7 logistic BT, SRA ) JE BUA Lk BB R TfE, RAMRE T 7 M EELE, P5aH
IR AE BB MR R, S5 JREEUKF(OR = 0.82, 95%Cl: 0.71~0.95) . i LT 7K “F-(OR = 1.02, 95%Cl:
1.01~1.03). I FREZ/KT-(OR = 0.99, 95%Cl: 0.99~0.99). JRALEF/K F-(OR = 99, 95%Cl: 0.99~0.99). JXJRER
7KF(OR = 1.01, 95%Cl: 1.01~1.01). %X A 1A&FI(OR = 0.93, 95%CI: 0.87~0.99) LA K A7 7E 3k 2H 4 P ik (OR =
7.69, 95%Cl: 4.97~11.91), % 4 B T 5K EMRIEMCHEE.

34. MABMLZIENIERSHEFEFRRAISEHNE

WRIE 2 R i el 17 2R F TAERHE i ZR(ROC i) 2, PURFEEUKE MmALEF K 1
PREEAKSE« PRIVEFKSE . JRIRBRAKT L i A AR AR DL S AEAE R A IR AR A &, DA R A IR
BEEE 2). T U ERRBEEGZEIIEIZ R 0.768, BUKEEH 79.4%, FrFtEl 62.5%, ik
HWE v 0.419, Cut-off {54 0.226 (W5 5).

=
H
A
&
il
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Table 4. Multivariate logistic regression analysis of risk factors for acute attack of gout

F 4. BREMLEREEZRHZEE logistic EY3 547

OR (95%Cl) p value
IR %% BUN 0.82 (0.71~0.95) 0.007
I LT Scr 1.02(1.01~1.03) 0.008
IR SUA 0.99 (0.99~0.99) 0.007
JEALEF Uer 0.99 (0.99~0.99) 0.046
JRIRER UUA 1.01 (1.01~1.01) 0.003
I AR AR 0.93 (0.87~0.99) 0.020

WA K 7.69 (4.97~11.91) <0.001**

7E: OR> 1 FRXEEIEI, OR <1 FREYHE.

0.8

0.6

BRE

0.4

0.2

FREREUA-U
— BRAHRA
RBLRAK

0.25

0.5 0.75

-8
Figure 2. ROC curve of combined diagnosis of acute gout flare-up by DECT and biochemical indicators
[E 2. DECT fn&{LigfrIX &SI X S & 1ERY ROC Hhzk

Table 5. Clinical data and DECT imaging manifestations jointly diagnose acute attack of gout
F 5. IMARZERK DECT &2 RUKSISERN M L 1E

i £& R I A (AUC) R 5

A2 Wi Y 0.767 0.785 0.626

I AR 0.418 0.000 1.000

A K 0.670 0.780 0.560

JRE %A BUN 0.422 0.023 0.985

WLEF CREA 0.446 0.023 0.989

1R UA 0.433 0.907 0.101

JRJLEF CREA-U 0.549 0.491 0.643

JRIRER UA-U 0.566 0.556 0.608
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4. W1ig

JRCRAEZ T di 4 17 R R IR K384y, JF HL5 3 ThREIRAS IR B B e 1) R e %
PIFEOR[L7]. AR SV A A KR F TR IR R T 1000 H AR A PAAE RS 2 R AR, Sk
I AR SR R B TE IR R BRI AR 2 R PR RS 2 R Ihah, S5E IR AREHE FI AR = R BT
I AR BT Ui AR A 2 W R R I R A %) I FE AR

TENGPR B se ot = BepH 7o, BATRI G IR EF ML, 2 RHEREK, RRAKER
SRR, ELR RO AR A . 7 433 i Fgrh, 201 191 (46.49%) B8 Y AR A % AEAE 40 5 2 B, AF
BEEH N 16 2, X5 Glazebrook 25 N KRN —5[18]. MAh, FRATRIUAE S A B2 v A A = A fry 4
F 2555, 1X 5 2023 4 ACR $8FE HHEH 1) “ BRI YT (UL T)RLTE Sk S RE SR AR )i 27 J I —%[19],
e M AR L [ PR IR (H B LR R <360 pmol/L) w] {2t PRI 2R 45 v i il 90 S R R s T XU 2 BRI
S AARBT 28 25 (NSAIDS) W AE 2 S I 228 =y, mT A& T NSAIDs 24ia@id #iii] COX g BH W i 41)
MREFEAR, PIPOEEMIATAI R, XL R T & ACR/EULAR 187 6 NSAIDs #il oy Stk i —
ARTT AP IHESE[20] o ABAEARB SR T RIS, ARSRMVEGHIC ;257 & ST 555 B AR
HAmrrFEdE. tbAh, SVEIRSAERMEIREE A S IR TU0E S g e A £R SR T T 22 57 B 4t
TR, —J7T, AR TSR G R U T RoE e vEsom, — BORAERVRFERAELE, ABE
A St R AEANE M OAE, ST, MERE. Rl RS AP g RS AR e ) 3 [ B
HAER, FEOXLES FERELEFTA R RS P = & [21], AT 78 & 5 i U R KU 3 1 55.14%,
£ LT S R XUER 2 LA ks 73.63%, AT A A5 XS 11 PR 23 0 22 Sl Ak 1) s SR e i 2 . R
WEIUE R, Sk i PR R KT (SUAMK TR 24, mT RS BT R BRIR B T B S EURBR 4 f A Fa
SE RNV, R T P2 RGO MR R G IS, HETTT 51 R R AR [22] . dE S R4 B3 B JRBUR
PR FE AN PR HEME 7 B T 2 4, nTRER B TR A KRR R A8 . B B ThRe i AR, DL
T A 48 PT R 380 R IR I 1 2590 [ 1] -

SRR 2 IEHE R B, DECT BRI B TG BN ME[16] o Jl I X St 2 AN IR 2 it 2H AR 2 e G
Y9I DECT fAA% 47 LLA b, BRATRBL A4 EE A S g B A 5 MU UK . X AR
SRS BT R R R R B A S i LR T RN AR E A, Rt RIEN &5
SO I I OE [ N [23] o BVPEHIAL A BRI A TEAS B B 208 0 0 F0 1 4y, ARERMAE CT Ry
RATTRN AR B TR, B <2mm, XL RER T 2k o645 i pH (H B4 % 6.2~6.5,
TS PRI 25 SR AR R T AR FR 0 IS AR [24], IR H SRR 2 DL BORASAFE . AE RN B H B S e R
GEIHRNAH, RRAESEEEIESZ RN 3 4, AEMEE CT B/l AR A Z AT, RWPIER
PR A AR EE R, SR RSP RAE IR T XA R R . BRI, B BIR, SCTg
SRR R AN, X5 Li N RI—E[10].

AW TR IAEZ R, B R AUYUET AL R R R 7K o 800N i A FIAE FE 3R 2 2R i 2 =k
JERRAERI R R 2, LR KRS S R A X OR fEENA 7.69, G REFMSLIS = fabn
LR R R AR BT LA BT IS W AL RE, ROC Ik T IEIAR )y 0.767, X — KIS T WAE CT §41%
IR A A TORME S8 VBRI 98 70

AHIFERIAE RE T ORISR S8 BAA | AT 1) S0 = A MU B DA S PR A ) DECT 28 %0 M. 4
AT RMAFEEARE, B, BT RABBET R, s Rl RefA B mer. Hix, 2EHEE
MBCEEAE S IIE A D, RRIWEFUNSS 0 P S AR S R UR 2 B, DU 4t SR
PR S, SB=, ABRFCRAE LT, TR R BT 2 O RME L BE NS 5K

BE— B IE.
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TATHIBE TG SRR, FE X B R RS RE CT AR A A A0 H 2, DLl i i X PG
T RS 85 R R AR AR B 822 R FLAE D B VA (8 — 38 20 o 6 A (R AR B B
AN AR RS, NERBCENBIREGIT Tk eAh, S5 ImRFIGE CT SR R I ZR & 2 Wi Y
i AL KRR AS rh AT IAE,  FFA W AR IR PR SCBR AR R, DA iR iR Ui U A vt XU, S8
FRIHERA L .
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