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[ E] BW HiITRAMSREDRF S IRAIE S (ambulatory arterial stiffness index, AASI) 5 # & & &
& J ( microalbuminuria, MAU) & fn JEB- R ¥ 2 AR XM, Fik WBUA S 167 4588 515 B A R A & e R 69 &
F A R ¥ 34T 24 h 3h & o R B B IR | e Sk RUEIUEF MAU 420, AR 3% 5 /L MDRD 2 X 4% 55 2k ok
it & (glomerular filtration rate, GFR) , AASI & LA 1 ME4 K EFR S E6G =02 23, GRERAITIREG R G ZMN
B 2 | k& % 8 5 Sk WUET FE (albumin-creatinineratio, ACR) % 1 ACR =22 mg/g %M ACR=31 mg/g £ XA
MAU, AR FHHRE TS E=10% A EFHBERE, <10% N A EERTEFF FEHD o E, ARE
AASI w9 Az B B F o 4 40, AASI<<O. 34 41 43 4 0. 34 < AASI<<O. 46 41 44 ] 0. 46 < AASI<0. 56 #1 40 ¥ &
AASI>0.56 40 40 ¥, 452 F & 5F MAU, ¥ & % 5 4 MAU 41 68 %1, 3F # ¥ & % & /& ( non-microalbuminuria ,
NMAU) 28 99 4] ; 4R35 7 18] -39 Sh Bk B F FE 2 o A A9 A e JE 20 63 4] AEA A o JE 20 104 41, 7 & fo & B 5% AASI
5 MAU B EB-R Y AZZA X, R (DK AASI 33, &40k ACR & 24 h ¥ % B ATKE FREH A S
AH(P<0.05),GFR ZAG A do JE sl t5) W [ AASI F+ Z 328 T, 2 F A %3 F &L (P <0.05), (2)%F fo /EA 5
MAU 28 AASI(0. 58 £0. 11) 4% NMAU 28 AASI(0.28 0. 12) A R H &, £ F A %t &L (P <0.05), vA AASI 4 B
TF 5 AEEEEHESH BT AASL 5585 (B =0.369, P <0.001) log /& ACR(B =0.566, P <0.001) #48 %Pt
ARG FEL, (3) AR ZHRIESEH AASI(0.54 +0. 13) B 50k EH AASI(0.33 0. 14) A RFAFH, £
FA % ENL(P<0.05), % HAFE Logistic 53 27,5 AASI MAU. S8 2 BB A B EFFH ML ARR £ (L
OR A% 1% 1.491,1.278,1.246) ., &8 AASI A& 5 RA & k& H MAU e BB RN HFFH K,
[FEHES] RS [XEkARIEAE] A
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[ ABSTRACT ] Aim  To investigate the relationship between ambulatory arterial stiffness index ( AASI) and mi-
croalbuminuria (MAU) and circadian rhythm in patients with primary hypertension. Methods A total of 120 patients
with primary hypertension were enrolled . Ambulatory blood pressure monitoring( ABPM) was performed for AASI.  Ser-
um lipids profile , Serum creatinine and blood urea nitrogen were detected.  Glomerular filtration rate (GFR) was esti-
mated by simplified MDRD equation.  Urinary albumin and creatinine concentrations were determined on a morning spot-

urine sample.  AASI was defined as one minus the regression slope of diastolic on systolic blood pressure. ~MAU was de-
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fined as urinary albumin-creatinine ratio (ACR) of at least 22 mg/g in males or of 31 mg/g in females. Nocturnal non
dip ping referred to a 10% or lesser magnitude reduction in mean artery pressure( MAP) at nighttime compared to daytime
MAP average values,the remainder was defined as dipper.  The subjects were divided into four groups according to AASI

in quartile: AASI<O0.34(n=43), 0.34 < AASI<0.46(n =44) , 0.46 < AASI<0.56(n =40) and AASI >0.56(n =

40) group. The differences between the four groups were compared. According to ACR, patients were divided into

MAU group(n =68) and non-microalbuminuria (NMAU) group(n=99). The subjects were divided into dipper group(n
=63) and non-dipper group (n =104)according to nocturnal MAP fall rate .  The association between AASI , MAU and
circadian rthythm of blood preasure were analysed. Results (1)With the AASI increased ,the patients had higher urina-
ry ACR and 24hSBP 24hDBP and 24hPP( P <0.05) ,and lower GFR level and dipper hypertension ratio( P <0.05).

(2) AASI in hypertension patients with Microalbuminuria(0. 58 +0. 11) was significantly higher than those of the non-mi-
croalbuminuria (0.28 £0. 12) group, (P <0.05). Significant independent correlations were revealed between AASI and
age(B=0.369, P<0.001) and logACR(B =0.566, P <0.001 ) according to multivariate regression analysis.  (3) AA-
SI in hypertension patients with non-Dipper type (0. 54 £0. 13) was significant higher than those of Dipper type (0. 33 =
0.14) (P <0.05) ,Multiple Logistic regression analysis showed AASI,MAU, age,are the independ risk factors for abnor-

ISSN 1007-3949 Chin J Arterioscler, Vol 21 ,No 12,2013

mal circadian blood preasure ,the odds ratios were 1. 491,1.278,1. 246 .

Conclusion The increase of AASI is associ-

ated with MAU and Non-dipper rhythm in patients with primary hypertension.
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2% B,AASI =1 — B, HRAE AASI T 4 fr 306 & # 4
H 4 4. AASI<0.34 #4143 15 0.34 < AASI<0.46 41
44 15 0.46 < AASI<0.56 %1 40 7] % AASI >0.56 41
40 ], 2T A F MAU, ¥ B4 4 MAU 41 68 1],
EHEE & AR (NMAU) 41 99 1] ; AR 48 7 18] F 3 )
JRETRERZE=10% 2 H A8 k4 63 4,3+
A i & 41104 4,
1.3 MmAEHKE MAU %l

Brf %k 3 B 12 h DL k0% B th BUR ik
1, {# F| % E BECKMAN DXC 800 4 B #h 4 1h 4 1
UM 2 ¥ o = B (TG) | % BE [E B (TC) | it AL BF
(SCr) B Jx % & (BUN) % 45 41, R 4 & 1t & MDRD
ARTHEE N IELE(GFR) ; B E F 5 mL,
| % [E] BECKMANDXC 800 4 H 3 4 1k 4 #7 {0 L &
A B N E R AVEF KR, R A Rtk ML £
BECKMAN IMMAGES00 % # & & Ll & Kt & &
EAKFE, kaxa 5 &k ILE b (albumin-creatinin-
eratio, ACR) , B £ ACR=22 mg/g # & % ACR=31
mg/g % X A MAU,
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1.4 SitZEH*E

BLJE SPSS16.0 4t 1t #k 4 #AT it A7, IH E R
BEAS Ux 25 T, A 0 DL AL 8 (9
BRE R T, AN K MR ¢ 3, £ AWK
Pk S H R =007, 7 2 5B KR LSD 7 %
HATH P HL B, 7 2= F 57 i 2k | Tamhane’ s T2 % ;11
BRUE2BER, FURXA XCRE; AL T4
M BT )T AT BF 55 AASL 5 log & ACR 481 55 46 47 th %
R X R B TR E W LG H R P AT Logistic %
TEAST, P<0.05 k7% FHATFENL,

& 1. L AASI W53 53 40 B4 2B 3 e PR 4 AE

2 &R

2.1 L AASI B 5y L5 4B B B3 I R4FAE

- ZHPE R EE ), BMI & TG TC .24 h F-34 30 bk
JELAR T 22 5 AAST B R4 O AR IR K
b AASL B, ACR K2 24 h IO JE KR #5A  5
Ha% (P <0.05) , 1 24 h &F 3Kk GFR KA ifi [k
ECOIIEG AAST T 2 T, 22 54 Wk (P <
0.05;% 1),

Table 1. Characteristics of all the patients according to quartiles of AASI

. AASI<0. 34 0.34 <AASI<0.46  0.46 < AASI<0. 56 AASI >0. 56
- = (n=43) (n=44) (n=40) (n=40)
SRR () 57.2 +11.1 60.7 £12.3 63.8 £10.9" 64.5£12.1°
B2 (Hl) 20/23 20/24 22/18 23/17
BMI(kg/m®) 25.8+3.5 25.2+3.7 26.5+3.8 25.8 3.7
=5 (mmol/L) (1. oé.fi. 35) (1. 3;.?2. 76) (1. 353 65) (1. 3;~8§ 54)
S ( mmol /L) 4,82 +0.92 4,68 +0. 94 4.83+1.17 4.50 +0.98
AEFIRL MM (61) 16(37.2%) 26(59.1% )* 30(75.0% )™ 32(80.0% )™

: 7. 34 28. 31 34.21
ACR(mg/g) (3.03 ~OZ. 88) (3.56 ~27.90)* (10.69 ~39.41)  (23.52~39.71)"
eGFR[ mL/(min + 1.73 m?) ] 101.4 £28.9 95.5+19.9 89.8 +20.5* 86.8 +18.9"
24 h 45 % (mmHg) 126.8 £10.2 126.8 9.1 132.0 +13.3" 132.7 +14. 0"
24 h 79 & (mmHg) 77.2 £8.1 77.1+8.0 72.9 +10.9* 68.1+9. 8"
24 h JjkJE (mmHg) 49.6 +6.4 49.8 +6.8 54.1+6.7" 57.6 +11.2"
24 h ¥ Bk (mmHg) 93.6 +8.9 93.2+7.6 95.7+11.3 93.4+9.9

a N P<0.05,5 AASI<O0.34 ZH%H ;b P <0.05,5 0. 34 < AASI<O. 46 4% ;¢ 9 P <0.05,5 0. 46 < AASI<0. 56 41 H 55,

2.2 BmMESH MAU BE ST MAU E#& AASI
747

i L A JF MAU H 3% AAST 1 0.58 +0.11,
NMAU ZH AASI 24 0.28 +0. 12, MAU ZH% NMAU 44
W, WA S A SIEE (P <0.05;81)
2.3 AASI 5K ACRERZEM S TE&MEIAMEX
a3

PLAASI S & B TR ACR NmAS oA, %
P O BUR B IE 5347, LA log FR ACR A #% . BMI
24 h SE SRR K i TG\ TC y B AR sk T 2 otk
PEWNE S8, g A 8, 458 Bos AASI 54F
(B =0.369, P <0.001) & log /R ACR (B =
0.566, P <0.001;32) MHCHEREA G IHAE L,

0.8
a
0.6
@
< 04 -
0.2-]
0.0 : |
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B 1. MAU 5 NMAU 4 AASI bt &
NMAU 41 Hb#5 .

Figure 1. Comparison of the AASI between MAU and
NMAU group

a i P<0.05,5
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IR & AAST R 0.33 +0. 14, JEF A 1l
JEEE AAST M 0. 54 +0. 13, AEFI BRI ZH AAST 45
PR EH A B, WEEZ R A SR (P <
0.05;&2),
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Figure 2. Comparison of the AASI between Dipper and
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3R 2. AASI #1 ACR EHXEEM S TL R S O D

Table 2. The stepwise multiple regression analysis of the
AASI,ACR and other factors

H AR FHRS PRfERIIRE fE P1{H
A 0. 005 0. 369 —-0.481 <0.001
log JR ACR  0.174 0. 566 8.971  <0.001

2.5 MEBEFEATHNHEXEZST

DAL S 3 A Sy R 728 o (TG S BRI 28 o
=1, 5% AAEF MR =2) , PIM4EIY ( <60 % =1,
=60 % =2) BMI( <25 kg/m’ =1, =25 kg/m’ =
2) .GFR[ (=60 mL/(min - 1.73 m*) =1, <60 mL/
(min - 1.73 m?) =2] ,AASI(0. 56 <AASI =1, AASI
>0.56 =2) ACR(BPE <22 mg/g &M <31 mg/
g=1,8M=22 mg/g i tE=31 mg/g=2) TC( <
5.7 mmol/L =1, =5.7 mmol/L =2) TG ( < 1.7
mmol/L=1,=1.7 mmol/L =2) BUN( <6.1 mmol/
L=1,=26.1 mmol/L =2) .SCr( <106 pmol/L =1,
=106 pmol/L =2) SFS4Ch H AL & , 17T Logistic 18
ST, S5 R s AAST MAU |32 1l 5
AT ESE R ST S B8 P 2R (OR {E 43514 1. 491,
1.278,1.246;%3) .

x 3. MEEBRTEZMEZNE EE Logistic @354
Table 3. Impact factors in the multivariate Logistic analysis

of the blood pressure circadian rhythm

HmEE FIHARZK(B) Wald OR{H 95% CI P
AFR 0.248 3.806 1.246 1.005~2.089 0.048
GFR -0.023  2.029 0.977 0.947~1.009 0.154
AASI 4.325 8.999 1.491 1.189~2.277 0.003
BMI 0.075 2.095 1.078 0.974 ~1.194 0.148
ACR 0.012 2.037 1.278 1.123~2.128 0.025
TC -0.078  0.166 0.925 0.634 ~1.348 0.984
TG -0.057  0.086 0.945 0.646 ~1.381 0.769
BUN -0.149  0.727 0.861 0.611~1.214 0.394
SCr -0.014  0.767 0.986 0.955~1.018 0.381
3% it

)1 S TR AN 1= - o <% 1 B o Y L
TR F- T S0t T v T A | A st bk ot
7P AR I R AR A 34, R ot AT R A 7 O 3 %
o LR £ T R A Sl RO A A H AT IA
B PTAT 3 ok B A 2 B2 1) 4 48 br— E sl bk k4 R
T 358 PRI R PR T RG2S 1 2 B 4%, B A
B, B K HB R T I AN

2006 4F LA, Li S5 5 M 028 i He e 454l |
85 24 h ShASWE RS EF Tk HE 22 18] (4 [mTA Ak R AT
WS kAL AR | 1 I 25z BRI RIS AAST, Bhfik
T Ak AR BBk ™ i AAST BT 1, BFSEIEIT AAST
e gl kA AL )RR, LR 1 T 5 3 o Bk kot %
BRI DS , HOCHRE B L 24 /Nt ke 45 4%
SGRESKAE L ER E © JFH AAST X i
o IR B AR R A i S8t B I 5 A RS e
S e P £ RO B DL B A AR PR R
H IR R SR DA A (e, £ & nT LAl ST
Ry RS SE R RS PN S SN K= T A A
AFFETT K 7 BRIt 188 KA TT
VLR AR ORI ST 2B, AAST 09— MR 2% | iR
A e R R S sh kBB al Py rp B R A2 0 E
FEJE g f ks 2 A 1

T I 98 8 2 T MAU 19 & 2 R ] 35 20% ~
30% ., MAU AT F 0 -5 300 B oy 45 95 B v o e
S A B A A, T R 4 B AR PN B D R A7 8 Y
— AT ERRE S T Sh ks A A Ak 7 2 ST A R R
2,5 E TR A A O I A S 0 1 B 5 LA
301 WFSRIESE S IR ACR > 3.9 mg/g (B HE) Fl
7.5 mg/g( M) B, O LA S SO A TR TR
R ACR AL KR 1, KRR S MAU (&
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A B 2R G AAST FIE 4 35 22 0] 1) 56 Rk ST TAE 40
FRO I A A B R 25, AL G 24 h SEX B kR Y
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R I B 2% B AR R, TR ABESE AASL 5
MAU P AH AT BRI I PR S,

WS B R R 2 AAST 195 JR ACR B
KA ERBAGIES  FILES I MAU 5
NMAU /&7 AASI B T, W95 22 A it
ZICEANE R ASE7R AAST 5 log JR ACR fRAHE
PERA G2 S, SR lRE AAST ARy o 1
B O FI PRT-, AAST AT LLTRIN MAU B9 & 24
AAST 55 3 1 e B 18 B Bt A 28 REUi IR 8 3 A
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BT, WEERA SRR X, U R B Tk ik
FREEMINEE | I A B 8T A 58 1 e B, 5
NEEE RS X T AAST 5 IR E R T )
FHOCHE ) N Sk 8 55 b AR DAl R ST
R AR T Z N E Logistic B4 I3, 45 5
7R AASI MAU | 5 #8217 79 3 58 1
SEAE B R E, O OR B 43 01 1,491, 1.278 Fi
1.246, H:rf AAST >0. 56 B, AER AL I & A A IR
F & AASI<0.56 AY 1.491 5, #78 AASI JhiJ&
BRI I A T R 2 22— ASBIF 5T Ay [ JB A
TR, A 7 FAES 5 W TAE T BRI
B, BE— LRI AAST 5 Il RS HEI R L AA-
ST FUIN A 5 i 8 AR

SZ, AAST B TCR A, PR A b B i
U B BEAR 4T 1) S e 2 ik s AL AR, T
0 g 1 LT 8 R R R A R, R —
U500 I8 0 1 A 6 R 28 % 10U 4% VDA G 1 45
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PR ATEEAN AT LA 3O 48 4 1) v s B, TR
FIW T K R RIG T B MG K& X,
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