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[ ABSTRACT ] Aim To explore the changes of non-invasive hemodynamic parameters in young and middle-aged pa-
tients with hypertension and their relationship with carotid arterial lesions. Methods A total of 689 hypertensive pa-
tients admitted to our hospital from October 2021 to April 2024 were enrolled as the research subjects.  Patients were di-
vided into hypertension grade 1 ( (systolic blood pressure (SBP): 140 ~ 159 mmHg; diastolic blood pressure (DBP):
90 ~99 mmHg) , hypertension grade 2 (SBP: 160 ~ 179 mmHg; DBP; 100 ~ 109 mmHg) and hypertension grade 3
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(SBP; =180 mmHg; DBP. =110 mmHg) according to their levels of SBP and DBP.  The severity of carotid artery le-
sions was evaluated using the Crouse score, with the grading criteria as follows: non-lesion (0 point: intima-media thick-
ness (IMT) <1 mm) , IMT thickening (1 point; IMT 1 ~1.2 mm), plaque formation (2 points; IMT 1.2 ~1.5 mm) ,
mild stenosis (3 points; IMT 1.5 ~2.0 mm) and severe stenosis (4 points; IMT>2.0 mm). In addition, patients were
divided into the carotid artery lesion group (IMT=1 mm, Crouse score=1 point) and the non-lesion group (IMT <1 mm,
Crouse score <1 point) according to IMT values. ~ Multivariate Logistic regression model was used to identify risk factors
for carotid artery lesions in hypertensive patients.  Multiplicative model and additive model were used to analyze the inter-
action between age and non-invasive hemodynamic parameters on carotid arterial lesions.  Additionally, restricted cubic
spline model was used to examine the dose-response relationship between non-invasive hemodynamic parameters and carotid
arterial lesions in hypertensive patients. Results In young and middle-aged hypertensive patients, the proportions of
severe coronary artery stenosis ( Gensini score = 50 points) and Crouse score = 2 points, as well as thoracic fluid content
(TFC), stroke volume variation (SVV), systemic vascular resistance ( SVR), systemic vascular resistance index
(SVRI), acceleration index ( ACI), mean arterial pressure (MAP) , 24-hour mean systolic blood pressure (24h-mSBP) ,
24-hour mean diastolic blood pressure (24h-mDBP) , 24-hour systolic blood pressure variability (24hSBPV) , and 24-hour
diastolic blood pressure variability (24hDBPV) all showed a gradual increase from hypertension grade 1 to grade 3 ( P<
0.05).

carotid artery lesion group (P<0.05).

Compared with the non-lesion group, age and the above-mentioned indicators were significantly increased in the
Middle-age, grade 3 hypertension, TFC>32 kQ™', SVR>1 534 dyne -
ACI>91, 24h-mSBP>167 mmHg and 24hSBPV>12.9 mmHg were independent risk factors for carotid arterial lesions.

Age exhibited multiplicative interaction (OR>1) and additive interaction ( RERI>0, AP>0, SI>1) with TFC, SVR and

5
s/cm’

ACI on carotid arterial lesions.
rotid arterial lesions in young hypertensive patients ( P

tients (P =0.003, 0.007, 0.015).

non-linearity

non-linearity

Conclusion

Levels of TFC, SVR, and ACI exhibited a non-linear dose-response relationship with ca-
=0.002, 0.016, 0. 028) and middle-aged hypertensive pa-

In young and middle-aged hypertensive patients, the levels

of TFC, SVR and ACI all increase with the elevated blood pressure grade, as well as the elevation of each indicator is an

independent risk factor for carotid arterial lesions.
[ KEY WORDS |

arterial lesions; blood pressure variability index

o I 2 A R N R BOE T R R g ) 322
JER TSI AE R, T I % R AR S B AR R L
P A R UL P K RGBT M
GECAR 37 % 1w I A AL T i e Bl IR
Ao YHT, 20 AT I R 2k TR
F &, Mg 7K (thoracic fluid content, TFC) 4k
J& M4 BH 71 ( systemic vascular resistance , SVR) | il
PEFEE (acceleration index, ACI) 55 Jz Wi Il 37 51 1 2%
REWSEER TR R h Tz 0 B 7EH 2
HR B AT AN R B 2 TG 3 Bl ) 2
W42 A AT A, T A BHATC HL I D7 7% (imped-
ance cardiogram, ICG ) VEh—FhAlUR: &A1 R (=
APET B Bk B 22 09 9 1 T PP AG 1 i 3 ) % 2
B, I 1CG W 1l Hs £8 35 10 45 B il 3 ) 2
T, T 5 R b R 1, SRS A R i A A
TE, O L0 A 250 0 A7 0 v 2 iR T A B
BT, A SCH B 58 0B i i 3 ) 2 2 8 R T b
G, B0 HAE T AR 5 35 4R R AR P i AR AL R
fiE | AR i3k $eA8 Ak 55 S50 ks 22 22 18] Y G I

non-invasive hemodynamic parameters; young and middle-aged people with hypertension;

carotid

1 #ERITE

1.1 #HRXHR

K HE2021 £ 10 H—2024 554 AT/ 2ITEK
REER DN 689 fl L5 FFEHMELENIE
KA, A FFEH M EEH (18 ~44 %)338 1],
B 155 1], 4 183 ] ; # 4F & o JE A A (45 ~59 %)
351 %1, B 173 ], & 178 ], (1) Zh NArE . H T A
JH TR 25 3697 2 B K 45 & =140 mmHg 2 47 % &
=90 mmHg; F#% 18 ~59 ¥ ;G fl F#H &, (2)#
VAT T E T O T B AR R B AE S B ik
KRN EH O ERREEE S EH %Y
B A R AR R R
1.2 FERAMSERAE

A5 E A Bioz-2011 T % 5h 7 < W 3 &
G, M R A H R ENL, R B
TE7-MAX % & %) # 7= ¥ ¥ 00, & 0 & 3 35 30 Jik,
FTFEEH IS XL 1.5 cm WAL BN f & 5
BE AL Wﬂ%#ﬂ%f—%f?g(intima—media thickness, IMT))
i & S AR I & L % KANG KC-2850 45 =, |



CN 43-1262/R 1 [E sh ik fb42ids 2026 4F5 34 555 4 1)

327

Tl A MR KRS, HEF 15 min W&
1 R, ZEHEF30min ME1 XK, BTRAHZNMEHKH
ez 5 o R P E Y E,
1.3 HZEIEHR

(1) — TR FR EHN ZBEE (FHR
JE>2 K ESHER6 ANA KU L) RIE (& H
WB>50 mL, HEHRR 6 AMA KU L) MR
wONIER B EA R[S ERE 1R
(SBP:140 ~ 159 mmHg; DBP:90 ~99 mmHg) .2 4
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Table 1. Comparison of baseline characteristics among different hypertension grade subgroups in young and middle-aged groups

HEAH rhAf

H ESNLE %% BN % EANLIE3 % BNE 1% @SMUE2 % RIJE 3 %

(n=114) (n=122) (n=102) (n=121) (n=129) (n=101)
FE s 5 29.26+6.59 29.18+6.67 30.75+6.45 0.148 51.46x4.51 50.96+4.38 51.41%3.99 0.607
B[ B(%) ] 54(47.37) 54(44.26) 47(46.08)  0.891 58(47.93) 63(48.84) 52(51.49) 0.450
MR s/ [ (% ) ] 50(43.86) 62(50.82) 55(53.92) 0.312  60(49.59) 68(52.71) 55(54.46) 0.397
P/ [ (% ) ] 52(45.61) 60(49.18) 53(51.96) 0.645 62(51.24) 70(54.26) 62(61.39) 0.167
BRI/ [B(% )]  20(17.54)  25(20.49) 26(25.49)  0.354 42(34.71) 47(36.43) 39(38.61) 0.436
DR/ [ (% ) ] 11(9.65) 15(12.30) 16(15.69)  0.405 28(23.14) 37(28.68) 34(33.66) 0.121
Gensini 7143/ [ (% ) ] <0.001 <0.001

T B 88(77.19) 67(54.92)" 19(18.63)® 90(74.38) 72(55.81)" 15(14.85)®

s 26(22.81) 55(45.08)" 83(81.37)™ 31(25.62) 57(44.19)" 86(85.15)™
Crouse B3/ [ H1(% ) ] <0.001 <0.001

<24y 89(78.07) 71(58.20)" 16(15.69)™ 93(76.86) 75(58.14)" 13(12.87)™

=2/ 25(21.93) 51(41.80)* 86(84.31)™ 28(23.14) 54(41.86)" 88(87.13)™

H:a A P<0.05, 5RIA M IME 1 & ;b o P<0.05, 5 RIS IE 2 ik,
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RN FSEILE
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PR ML 1 2% 3 ML 3 i IR 2 f bk 4%
BhRE E T (P<0.05;3£2)
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Table 2. Comparison of non-invasive hemodynamic parameters among different hypertension grade subgroups

in young and middle-aged groups

Sapi| TFC/kQ™ SVV/% SVR/ s SVRDQ s ACI MAP/mmHg
(dyne * s/ecm’)  (dyne * s+ m /cm’)

FHHEMH BWIME1IH  30.04+£3.28  4.65x1.66 1259.56+204.16 2 304.18+220.99  85.51%9.98  90.08+7.60
L2 9% 32.78+3.02° 5.19+1.71° 1 635.85+215.87% 3 144.382272.58° 90.56+8.95* 110.39+8.50°
L3 9 36.01+3.39" 10.45£1.79™ 1 992.22+249.16™ 3 281.10£265.76™ 98.40+9.15® 113.97+7.07"
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

AR TR 1 4% 29.64+2.93  4.39x1.72 1 139.64+202.55 2229.55+217.52  85.24%7.79  87.64+7.25
FILE2 90 31.63+3.18" 5.15+1.80" 1 430.03+205.35" 2 675.36+233.89* 90.46+8.86" 100.36+7.97"
LR 3 9% 33.80+3.07™ 9.63+1.83™ 1 862.05+253.54* 3 161.02+230.84™ 96.30+8.98* 112.39+7.92"
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Ha b P<0.05, 5RIIEMLE 1 G ;b oA P<0. 05, 5 R4 Sk 2 g,

mSBP ,24h-mDBP | 24hSBPV il 24hDBPV ) 7% i 7t
R, I 2 SR I 1 e Il 3 e I
2 G RS ARIRE BAE TR (P<0.05;%3) .

2.3 FEAMDEARESLESRTAMES
SRR T b
MRS ILIE 1 2231 3 2, 75 48 40 R 4241110 24h-
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Table 3. Comparison of blood pressure variability indices among different hypertension grade subgroups

in young and middle-aged groups PAAT ; mmHg
HAEH AR
MH BPE % @OE24 IR 3 % AIEL % @R % GEE3%
(n=114) (n=122) (n=102) (n=121) (n=129) (n=101)
24h-mSBP 146.22+8.91 164.35+9.38" 186.57+9.18" <0.001 151.56+8.71 170.56+8.98* 190.86+9.24® <0.001
24h-mDBP 98.06+6.88 107.47+6.71° 118.45+7.44™ <0.001 95.85+6.78 103.80+7.28" 115.66+7.22" <0.001
24hSBPV 9.15+3.02 13.05+3.03*  16.96+3.15" <0.001 9.20+2.95 13.04+2.89*  16.86+3.11" <0.001
24hDBPV  10.66+2.00 12.78+2.03*  15.74+2.20" <0.001 10.30+1.88 12.70+2.20*  15.27+2.50® <0.001

H:a N P<0.05, SR IME 1 &L ;b o P<0.05, 5 RIS IE 2 &,

2.4 HEHEBFFHIGKERILR
HARZH B AR IS W = T AR 4L (P<0.001)
WEIRIR LA KO IE 9 o He 34 i 2 8 T 4R 4L (P<
0.001) ,TFC .SVR .SVRI il MAP ) i I T 4E4H
(P<0.001),24h-mSBP i % &5 T 3 4E 41, i 24h-
mDBP i E KT HHF4 (P<0.001;5%4)
2.5 MEMREASTREANERER LR
FAR A AR RS (P =0.001) | EEREAE 5 HE
ME 3 2% i b, TFC,SVV , SVR, SVRI, ACI, MAP |
24h-mSBP 24h-mDBP ,24hSBPV  24hDBPV ¥ i &
IO AR AL, 22 5 A Gei e FE L (P<0. 001 ) , 1

RPRI2E ST W (P>0.05;3K5)
2.6 FEKREHSEREIFHH

PSSl ki 22 o RS B (TER 22 =0, W8 = 1)
PR R M A et B R Fe s (AR . B 4 =
0, 14 =1;Gensini TF43 . B A =0, HEHAE =
LR 1 S=1,2 % =23 H=3;iELF 5
BILEECR 7 5 > P8 =1, < P38 =0) A
Z R Z Logistic [AIAMEHI MR % B rR AR 25 1L 43 2%
3 2% TFC>32 kQ™' . SVR>1 534 dyne + s/cm’  ACI>
91 24h-mSBP>167 mmHg 24hSBPV>12.9 mmHg K
S e S5 ) Jios A8 Bk ST fE R PRI ZR (P<0. 05346 6)
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Table 4. Comparison of clinical characteristics between Table 5. Comparison of baseline characteristics between
the middle-aged group and the young group the carotid arterial lesion group and the non-lesion group
HAEY 4 FE RS FEAR Y
. e AL . T T N
(n=338) (n=351) (n=151) (n=538)
s % 29.68+6.59 51.26+4.31  <0.001 A % 37.89+12.22 41.46+12.01  0.001
AW [ H1(%) ] 155(45.86) 173(49.29) 0.368 P (%) ] 65(43.05) 263(48.88)  0.204
AR S/ [ (% ) 167(49.41) 183(52.14)  0.474

WA/ [ (% ) ] 73(48.34) 277(51.49)  0.495

]
{@E/Hﬂ%% 165(48. 82) 14(35.27)  0.00 R/ [ 1(% ) ] 74(49.01) 285(52.97)  0.388

R/ [ (% ) 71(21.01) 128(36.47)  <0.001 N
O [BI(%) ] 0(12.43) 92(26.21)  <0.001 BRI/ [51(% ) ] 37(24.50) 162(30.11)  0.179
Gensini ¥4/ [ 0l(% ) ] 0.7 VRS [ % ) ] 26(17.22) 108(20.07)  0.433
B 174(51.48) 177(50.43) Gensini ¥4/ [ #1(% ) ] <0.001
RS 164(48.52) 174(49.57) B R 151(100.00) 200(37.17)
Crouse FJ3/ [ $1(%) ] 0.895 R 0(0.00) 338(62.83)
4
<24y 176(52.07) 181(51.57) ERILEA Y [ (%) ] <0.001
4
*;1?;&/[% : 162(47.93) 170(48.43) 1% 127(84.11) 108(20.07)
B ILES R/ [ 161 % 0.922
" (%) 2% 17(11.26) 234(43.49)

1% 114(33.73) 121(34.47) )

24 122(36.00)  129(36.75) 3% 7(4.64) 196(36.43)

3% 102(30.18) 101(28.77) TFC/kQ™ 30.26+3.37 32.72+£3.73  <0.001
TFC/kQ™! 32.83+4.00 31.5743.47  <0.001 SVV/% 4.95+2.05 6.783.06  <0.001
SVV/% 6.59+3.07 6.18+2.85  0.064 SVR/(dyne-s/em’) 1 272.44+264.37 1 607. 19£366.22 <0.001
SVR/ (dyne-s/cm’) 1 616.48+367.80 1 454.242360.94 <0.001 SVRI/ (dyne-s-ni’/cni’) 2 395.42+393.42 2 887.38+448.99 <0.001

2

SVRY/ (dyne-sni/cnt’) 2 902.25+499. 88 2 661.42+433.63 <0.001 ACI 86,8549, 72 01.8740.99  <0.001
ACI O1.22£10.68  90.34+9.58 0253 MAP/mmHg 92.25£10.50  104.71+12.34  <0.001
MAP/mmHg 104.62+13.05  99.44£12.49  <0.001

24h-mSBP/mmHg 153.0312.74  171.49£17.72  <0.001
24h-mSBP/mmHg ~ 164.94+18.54  169.85+17.97 <0.001
24h-mDBP/mmHg ~ 107.61+10.73  104.47+10.59  <0.001 24h-mDBP/mmHg 9.50£7.97 107.84=10.74 - <0.001
24hSBPV/ mmHg 12.92:4.36  12.81x4.25 0759  24hSBPV/mmHg 9.96+3.55  13.68+4.15  <0.001
24hDBPV/mmHg 12.96+2.90 12.61+2.94  0.124 24hDBPV/mmHg 10.96+2. 31 13.29+2.88  <0.001

& 6. MEBKRENZEREFSH

Table 6. Multivariate regression analysis of carotid arterial lesions

A B SE Wald x? P OR 95% CI

LRECE 1.398 0.422 10.982 0.001 4.049 1.771 ~9.259
R 0.719 0.526 1.870 0.172 2.053 0.732 ~5.756
L 2 2% 0.749 0.544 1.896 0.169 2.115 0.728 ~6. 143
LR 3 2% 1.396 0.511 7.461 0. 006 4.038 1.483 ~10. 994
TFC>32 kO™ 1.424 0.423 11.330 0.001 4.153 1.813 ~9.515
SVV>6% 0.961 0.504 3.635 0.057 2.614 0.973 ~7.020
SVR>1 534 dyne - s/cm’ 1.434 0.465 9.512 0.002 4.196 1.687 ~10.439
SVRI>2 780 dyne - s » m*/cm’ 0.997 0.516 3.736 0.054 2.711 0.986 ~7.453
ACI>91 1.255 0.432 8.444 0.004 3.509 1.505 ~8.183
MAP>102 mmHg 0.709 0.524 1.831 0.176 2.032 0.728 ~5.675
24h-mSBP>167 mmHg 1.226 0.482 6.474 0.011 3.409 1.325 ~8.768
24h-mDBP>106 mmHg 0.783 0.552 2.010 0.157 2.187 0.741 ~6.452
24hSBPV>12.9 mmHg 1.323 0.502 6.949 0.009 3.756 1.404 ~10.047
24hDBPV>12.8 mmHg 0.862 0.516 2.791 0.095 2.368 0.861 ~6.510
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2.7 FiRSXAMREHNFSHETHAKBEETH
ZEHIERDH

AT BT R, A 5 TFC SVR ,ACI X
FSh kB HA AR HEAEH (OR>1;3%7) ,
TR AR BT A R AP AR S TP AR (=1)
4£(=0); TFC SVR F1 ACI ¥ DL HSE{H R 5t >F
IHEIC N 1, < EHEICH 0, = FHFWEKK A

32 kQ7' 1 534 dyne + s/cm’ F1 91, N 28 B A5 HI
IR AR 5 TFC  SVR  ACT X # 8l k s 725 5 B Ay
ANNAZ HAEFH (RERIS0 ,AP>0,81>1) , F4E H TFC>
32 k™' SVR>1 534 dyne - s/cm’ 1 ACI>91 %
Bk AR & A KBS & 75 4F H TFC <32 kQ ™' \SVR<
1534 dyne - s/cm’ Fl ACI <91 ) 3.889 4.216 I
4.208 15 (3£ 8)

®7. ERELUNRHNFSHA DR ENERZIEERDT

Table 7. Multiplicative interaction analysis of age and non-invasive hemodynamic parameters for carotid arterial lesions

Ak B SE Wald ¥ P OR 95% CI

AR 0. 966 0.458 4.451 0.035 2.628 1.071 ~6. 449
TFC 0.699 0.237 8.702 0.003 2.012 1.264 ~3.202
SEHEXTFC 0.237 0.114 4.309 0.038 1.267 1.013 ~1.584
AE 1.159 0.462 6.298 0.012 3.188 1.289 ~7.885
SVR 0. 665 0.260 6.537 0.011 1.944 1.168 ~3.236
AEESXSVR 0.235 0.109 4.651 0.031 1.265 1.022 ~1.566
i 1.016 0.436 5.430 0.020 2.762 1.175 ~6.492
ACI 0.633 0.245 6.673 0.010 1.883 1.165 ~3.044
AP XACT 0.221 0. 104 4.505 0.034 1.247 1.017 ~1.529

8. FRELUMRIHNFSHEDFREHEMZ BRI

Table 8. Additive interaction analysis of age and non-invasive hemodynamic parameters for carotid arterial lesions

AR ZH B SE Wald x° P OR 95% CI
HAE fi& TFC — — — — 1..000 —
& TFC 0.487 0.209 5.437 0.020 1.628 1.081 ~2.452
AR fi& TFC 0.590 0.241 5.993 0.015 1.804 1.125 ~2.893
& TFC 1.358 0.464 8.568 0.004 3.889 1.566 ~9. 656
RERI=1.457(95% CI:1.270 ~1.671) ;4P=0.375(95% CI:0.170 ~0.824) ;8/=2.017(95% CI:1.159 ~3.513)
HAE fit SVR — — — — 1.000 —
5 SVR 0.602 0.246 5.980 0.015 1.825 1.127 ~2.956
A ik SVR 0.752 0.281 7.160 0.008 2.121 1.223 ~3.679
5 SVR 1.439 0.502 8.216 0. 004 4.216 1.576 ~11.277
RERI=1.270(95% CI:1.096 ~1.471) ;AP=0.301(95% CI:0. 139 ~0.651) ;SI=1.653(95% CI:1.005 ~2.719)
HLE ik ACL — — — — 1. 000 —
& ACI 0.554 0.235 5.567 0.019 1.741 1.098 ~2.760
Hh4E ik ACI 0.701 0.257 7.442 0. 007 2.016 1.218 ~3.336
B ACI 1.437 0.484 8.815 0.003 4.208 1.630 ~ 10. 866

RERI=1.451(95% CI:1.221 ~1.724) ;AP=0.345(95% CI:0. 189 ~0.628) ;SI=1.826(95% CI:1.016 ~3.281)

T —" FR TR

2.8 ZUMRSNESHEPEMSESLER
EMBPIRTRIKFE-REX R

HAEA LI A% TFC =33 kQ™' SVR=1 623
dyne - s/em’ Fl ACI=90 MG A S 5 SHPAREAL L
PIEL TFC =32 kQ™'  SVR =1 406 dyne - s/cm’

ACI=90 Ml F-27% 15, TFC SVR Fl ACI K5
(P, = 0002, 0.016, 0.028 ) F 4
(Potineary = 0- 003 ,0.007 ,0. 015 ) & ifiL i £& 3 51 5y
Jiiop AR B AR MK - ROV (K 1)
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Figure 1. Dose-response relationship between non-invasive hemodynamic parameters and
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JR AR AHIR G — A UE S T I R AR S 1 3
Bk S 1) 25 V) OCHK - B B 5 I A3 9 1 ot
B3, HAFH M P AL B 24hSBPV 24hDBPV ¥
W E T, B ksS4l 24hSBPV 3 & T o
A TRl 22 PR 2R 01 H 43 B 3R W] 24hSBPV S 350 ik
AR B ST FE R 2R, X — &5 4R 24 24hSBPV >
12.9 mmHg I, 3 20 ik 9% 28 X B 88 24hSBPV <
12.9 mmHg AREREHN 2. 756 1%, 3 B F 45 1M I 5h
SRl 1 4 R I AR A7 L AL 7 ) 3R A O
I 1) J 520 2 2 b i A R R 52 7 37 JEL B 1 L
PBNE 7 SRR, A A T4 8 i il e A AR A R g, X A
BHASN T Gy IR A P B AR Y e B e T RN
B ARAE VL | A2 et AR Ak R 8 W A G, T R g
T IR R TR 40 BT 1%, 41 20 391 50 ik ok A s A 1)
JEHEREST

ICG & — IR BLAS  AER | JC B B AR IO JFE 1L 0
BN TR SO R O WL 0T T
Fufar 5 G far 45 I B S S50 M e g &
AR5 HE TG i 3 3h 7 2% 2% B R 6 e A
TFC J& S () SVR O WLIR 4 119 ACT #5801 =1,
T BEZR M3 8l ) 24 48 An i ifE— 25 Ak AR A TR O
MR 223800, TRC 2 i fie 28 BH 4 0 180 %5,
S AR AN OG . MISERFIE EAESE B A W TFC
(A4 RT LAFE S R PR A L A L AR5 1 X
T A 1 I B 1R 40 BT SR, TRC AN SR I 3 2%
FhE e E G, B8 kAR 4 TFC 8.3 & T8
AR, TR 22 B 2 [ 43 BT eSS TFC>32 kQ™' &
FUsh ok A8 A Ak ST FE B PR 2 A SR AR AR B R A S
55 TFC X 50 8h o AR A7 38 i A IR 58 BAR T, 32
FRHAE AR TRC T s, 251 ko 2 XUBS: ) 384 Jin
MR B 3 R TR AR A AR IR O T TRC T35 i 3%
RN AR DA AL — 25 IR S — 3 A A HAE
T3 AR HOTFC>32 kO A4 B 3% 25 30 ko 728 XU
JEHAFH TFC<32 kO™ #1Y 3.889 fi5, XfrhH4F
FE IR B Y TRC I P — DR &R BRI T
FESR AT 7R TRC 5 v 4 75 4F 5 1l A8 3 350 3
Jokgpa AR 4 S AR L MR AR - B G R L I DR T 3 P
A AR L HRE Y TRC P36 7E 32.0 kQ™ A0
33.0 kQ™" LIN, ABE 5T A 25 Hh BH Wy FEXT 350 3 fik 9
Pt XTI 3 R, T U S E R R A 2
Wy R s T A SR AT BEEARRG Z8 UR: , SVR 22
WIS S Jok A B ISE 14 e I S 2 1 B K IR
SPEAF IS T B e I S R AT 9
N R A5 | IS T LG AR S L S Bl IO
PE& A s, R 51 & Sh kAL , e 25 80 SVR Al

SVRI T ARBIFFE %o v 75 45 w8 1M S8 0 4
Brig s, SVR A B 1M e 439 T e i G 2 14 i, B
Bk ALLH SVR & & T IO 24, R 2 KR
[ 3 HHIESE SVR>1 534 dyne - s/cm’ tJ2 83 ik
AR ST e B R R, AH SRR AEAY R AR IR 5 SVR
X} 5 B0 ik AR A7 AE B 3 WA TR AS HAE T, R P AR
NHEH SVR T i % 29081 Jios 22 (4 52 e B I 2 AR
55 SVR BB RN A7 AE P [ RAE T, AR A 7Y
HE—AIESE — 3 M 22 B AR 8 3%, HAF H SVR>
1534 dyne - s/cm’ 9 53 300 8 o A48 XU 2 75 4F
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A R L R Y SVR IR A EUE— 25482, BRI
SETTRESRATHT IR /R SVR 5 riv AR R AR & 0 e AR
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SVR R I FHE T, 1 148 A A P W 4 v ]
A M A RS 5 IR A e RS i A v L B
BaAE N RS IR 5 S8l kG 1 2R R 3
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P im S, 5 RS o b s R 45 SR A
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ACI AN it 53 25 vy T S =5 164, L 35030 Jok
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UESE ACI>91 W 2Bl i 22 iy At fa e = . A
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ACT X L8 B R A8 AN B ik — 2R 52 — 3%
AHINAE AR 2, i AE H O ACI>91 1Y B 35 A8 X
W25 4F H ACI<<91 11 4. 208 15, Xt 4E I
FEBE I ACT I AEHE— B4R &, BRI 57 05 FE 4%
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ARWFFELIA , AR B I 3 P R 2 3 o
AR ST FERE P L A RFST & B, I GOk T
U 0 10 A5 3 AR B FE R R 1 R LR R N2
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L ATRERA —EEM Y, EAMFHGE , shik
SR RERE Ak 1 B B0 ik g o 5 T e i A 5
SNBSSk IMT 3622 N R ¥ 2 S 8ua
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T PR Y0 351 20y Jik o A8 46 5 I AF SE AR RO il 5
$1¢[29—30] .
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