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[ ABSTRACT | Aim To investigate the effects of atorvastatin on matrix metalloproteinase-9 (MMP-9) and tissue in-
hibitor of metalloproteinase-1 (TIMP-1) , and relationship between MMP-9, TIMP-1 and microalbuminuria (MAU) in es-
sential hypertension patients with early renal damage. Methods A total of 120 essential hypertension patients with
early renal damage in our hospital were selected from January 2012 to September 2013, and then were randomly divided in-
to the observation group and the control group. The observation group was given atorvastatin 10 mg, qn and metoprolol
25 ~100 mg/d. The control group was given metoprolol 25 ~ 100 mg/d.  After continuous treatment for 12 weeks, the
following indexes were detected at the beginning and end of the study: MAU, MMP-9 and TIMP-1.  The microalbuminuria
was calculated by urinary albumin and creatinine ratio. Results There was a significant difference in systolic pres-

sure, diastolic pressure, MAU, MMP-9, TIMP-1, triglyceride (TG) , total cholesterol (TC) , low density lipoprotein cho-
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lesterol (LDLC) and heart rate in the observation group before and after treatment (P <0.05).

There was a significant

difference in MAU, MMP-9, TIMP-1, TG, TC, LDLC between the observation group and the control group (P <0.05).

There was a significant difference in systolic pressure, diastolic pressure and heart rate in the control group before and af-

ter treatment (P <0.05).
essential hypertension.
pendent factors of the MAU.

ment of the glomerular extracellular matrix degradation.
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The MMP-9 was positively related and the TIMP-1 was negatively related to the MAU in the
Multiple stepwise regression showed that systolic pressure, MMP-9, and TIMP-1 were three inde-

Conclusion The mechanism of renoprotection of atorvastatin may be related to improve-
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25.4% ) , K IWRERTHRITFEX(P>0.05),
2.2 BABZEREER
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Table 1. Comparison of baseline data in each group

TR RG22 L (P >0.05) , EFLIBER +
BT FEARA T T 20 1 56 FE 3% /R AL B MR 46 R 5K R L H
T =5 (triglyceride, TG ) | & JIH [& B ( total cholester-
ol ,TC) % B g8 I IH[E B (low density lipoprotein
cholesterol,LDLC) MMP-9 FI MAU 475 T 1E % i Ig
ZH, TIMP-1 UMK FIEH X HRAH (3 P <0.05; % 1),
FFCIEIR + BATFCAR AL 7T 20 A0 96 T3 AR A7 A7 % 1
VI S SY S NG 2 G W (DR I A T
MLKE TG .\ TC .LDLC HDLC 4% N %% 2 il . if {JLAT | ifi
B _MMP-9 TIMP-1 1 MAU J5 1 Fb 85 22 S L4 2%
B (HP>0.05;3% 1), LA HM,

moH IEH ST (n =57) FAEIEIR + PIFERAITH (n =58) LICEIRA (n =59)
(%) 53.25 +7.54 53.15 +£10. 21 52.43 +10. 02
B/ () 27/30 28/32 30/30

W S (3] 15 18 17

R (4F) - 8.29 +2.36 8.14 +2.57
TR (kg/m*) 26.00 +2. 54 24.58 +2.09 25.81 +2.85
e (mmHg) 114.00 +5. 89 159.32 +9.55° 156.22 +10. 09*
#F5KE (mmHg) 75.35 6. 65 94.21 +7.62° 93.52 +8.43"
(/5T 75.7 +8.2 71.9+£10.5 73.2£9.4
14 ( mmol/L) 4.69 +0. 56 4.95 +0. 54 5.01 £0.51
TG ( mmol/L) 1.09 +0. 13 1.77 +0. 28" 1.81 +0. 19*
TC( mmol/L) 4.66 +0.38 5.65 +0. 44" 5.56 +0. 56"
LDLC ( mmol/L) 2.41 £0.47 3.45 +0.48° 3.44 +0. 45
HDLC ( mmol/L) 1.22 +0.21 1.19 £0. 12 1.16 £0.23
BN (U/L) 22.30 +10.99 22.67 +£7.05 21.98 +8.32
IMJYUET ( wmol/L) 83.61 +14. 18 88.26 +20. 88 87.82 +16.05
I (mmol/ L) 3.5+0.4 3.6+0.5 3.5+0.5

MMP-9 ( wmol/L) 95.67 +15.69

TIMP-1 ( mol/L) 160. 12 £ 11. 65

MAU (mg/gCr) 20.31 +£7.94

917.50 £98. 62° 926. 37 £90. 75°

70.37 +13. 05* 69.52 +15. 36"

110. 64 £52.39* 112.02 £65. 36°

a i P<0.05, 51E% X R4 i,
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R (P <0.05) 1697 5 RATIE IR + BTk

f7T4H TG, TC . LDLC ,MMP-9 1 MAU B @Ak F €
FEIKIR AL, 1M TIMP-1 W0 BH 4 &5 S5 FE9% /R4, 25 57
HGE X (B P <0.05) , 16975 EFEIR R4k
i BT AL R B R, 5IRYT T R 2 R
HEAT#E X (P <0.05), 1697 12 B, EATIHE R
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+ BT FT AR M 7T 2 U 4 L T Bk R L O R IR,
HDLC 2% PN % & 1 | i JULIF A0 I 49 -5 96 97 A He 3,
ERIGIHEX(HP>0.05), AT 12 FiE, %
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Table 2. Comparison of indexes before and after treatment

FEI AR AL TR AT 3k TR 0 IR HDLC A3 N
e ity ot UL R I 5 96 )7 R A, 22 5 0 SE T
FERXL(BP>0.05)(%K2),

& FFCIEIR + BTFE T4 FFEI KA

JRITHI BITIE IRITHT NEvigE)
W45 [ (mmHg) 159.32 £9. 55 120. 56 9. 30° 156. 22 +10. 09 117.97 £11. 35*
& 9K E (mmHg) 94.21 £7.62 81.09 +4. 35° 93.52 +8.43 80.35 +5.11*
DFR(K/GT) 71.90 +10. 53 52.46 9. 57" 73.25 9. 47 53.58 +9. 33"
M4 ( mmol /1) 4.95 +0. 54 4.88 +0.57 5.01 +0.51 4.98 +0. 51
TG ( mmol/L) 1.77 £0. 28 1.44 £0.18* 1.81 0. 19 1.83 0. 11
TC( mmol/L) 5.65 +0. 44 3.86 +0. 43" 5.56 £0.56 5.47 +0.54
LDLC( mmol/L) 3.45+0.48 2.34 +0. 43" 3.44 +0.45 3.45+0.56
HDLC ( mmol/L) 1.19 +0. 12 1.17 £0. 17 1.16 £0.23 1.15 +0. 19
B (U/L) 22.67 £7.05 22.43 £6.91 21.98 +8.32 22.52+7.32
I ALEF ( umol/L) 88. 26 =20. 88 89. 62 +20. 12 87.82 =16. 05 87.49 £15. 10
M4 (mmol/L) 3.63 +0.51 3.55+0. 60 3.56 £0. 51 3.52 £0.54
MMP-9 ( wmol/L) 917.50 £98. 62 423.61 +32. 85" 926. 37 +90. 75 925.74 +101. 36
TIMP-1 ( umol/L) 70.37 £13.05 116.26 £17.91" 69.52 +15.36 70.21 +13.93

MAU( mg/gCr)

110. 64 £52. 39

63.41 £40. 13"

112. 02 +65. 36

107. 17 £58. 24

a A P<0.05, 5FAARIFATHEL ;b A P <0.05, 5€40H/RABITIR LK,
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1. EH BHISHREEE MMP-9. TIMP-1 § MAU B E#&SE (n=117)
Figure 1. Correlation scatter diagram of MMP-9, TIMP-1 and MAU in EH patients with early renal damage(n =117)
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B DIREMI ), il LARESE B AR, %) EH AR+
A, LAERFIE R T 2R MR 2R T
A IR AR AR A1, B AT B R B IR DL & BH
1B 28 P9 43 6 1 3o B S80S |, BT 4R Ak, SE 2% B ik o R
BEHeik e AR E BEE vk b0 il A SR, X e v
I T RE = AL R R LA G 25 4, T L R 4 IR AR 1
FILHZ1 45 T 3 11 ity 100 0 400 4 ) Jok o A0 B £ BiE e Py
20 4/ T P - B AR

FE T 4 I AR 1 T — 2 B IO P K
T R A B I, W TS MIMIP-O 2 441 it &7 B fie 1)
CHERG R b i G EEAEH, & BBV
AV AL VI X Y 5t L K B, 7 B /N BRI i
1) B 90 bR 25 EEEE D, MMP-9 [ AT A S 8UR
FEHM 4, TIMP-1 & MMP-9 #1197, = B 40 i
TG AL 9 MMP-O | MMP-3, &5 Ifil JE B & 17 78 1L 3%
MMP-9 F1 TIMP-1 G 5% . MMP-9 (1% P 3 5 n]
SRR R AEIG N, FEAFRE WA BES R L #)
I 20 184 22 ) 0 Wb MIMIP-9 , il 5 Jot ¥ e 434 o8 |
TIMP-1 X} MMP-9 = A= [ fife , &2 2048 3= 209 7 i 1
FH 25208 (9 S5 4 i 55 5 A 80T MMP-9 5 TIMP-
1M, LA FE X8 PR 9% ' 995 ( diabetic nephropa-
thy, DN) B9BF5E" 1 7% DN B 5 7770 [ A8 3 10
MMP/TIMP ik K 76 M 2L, RN MMP 53Rk,
TIMP 5 £ 52 061, MMP/TIMP HC AR T, DA T fin s
DN I A8 48 1 A A, S BB00E PR 86 100 P 5 (] e 40 i

AR B /NER K B T) JoT 2 i ME AR, 5 R B /N ER A
b, PR A B R 3 0, AR SRR g R,
EH B34 1 MMP-9 F &5, 1 TIMP-1 B&AIK, &5 09
SRR | A0 % H i A I I S
SEPRIFAR G

AHETE Y R BTFC A AT AT AR AR e 0
FERAE I MMP-9 [R5 14 | 4E 2% 5y ik o3 Ao B e i e | il
BEPARE O A A, AW R, EH R0
B 45 BE W &7 5K TG TC | LDLC , MMP-9
A MAU #4978 F 1E 3 X R 20, TIMP-1 DK F 15 % %t
W2, Ul B EH F0 3 R A MMP9 A
TIMP-1 58, W97 12 FJa, B4R R + FIHEHft
TTEHICHR & 5K R 0% TG\ TC .LDLC \MMP-9 F1
MAU B A% TAY7 0, TIMP-1 B & & TaI7 T, 2
SEGHHE L (B P <0.05)  1AYT G EALIBIR +
FIFEHA 7T 41 TG . TC . LDLC . MMP-9 HI MAU H &
KT 24698 /R 41, T TIMP-1 W B & 55 T 5488 /K%
W, EZFHGIHE L (P <0.05) , Ui L&Al
TTBE B NG 41, i fE B A% MAU , MMP-9 /K °F, Tt 5
TIMP-1 7KF, i 5 E N AMRIE—3

LA L W, EH B0 E 3 E B h
MMP-9 5 MAU 2 IEM(r =0.608,P <0.001) , T
TIMP-1 5§ MAU 2 %MK (r= -0.717,P <0.001) ,
ZIRNZEZ A BE 587 BoR, EH F 305 3 3 R
MAU Y520 P 22 K B /MK IR R W 4 . TIMP-1
MMP-9, EH R B4 3 83— 5 T i T I T
FECE /NERE AN 0 FE K R T, 5 4
Y = S e R AN B T S - = PS4 Y
FIE FH T 200 6 PR s B0 7 25 1) 0 45 45 1 45 Y
B AN, BCRAL A Ak GEAS R 43I MMP-9 B,
il /INERSEIEE Ca®* POifEIE N, 5 808 M AR ™=
Han IR IV AR I 22 BREE 4544 5 5 /N ek Rz 4 ik
FER S AR B B 20 A0 R S5 R 43 3 A BG n EE
ANERFERR I | RAYUE TR T HER B

25 Lk, BTFE AR AT ¥R 97 12 J8 AT BE & AR
EH S 541 2 8 % MAU A1 MMP-9, F+ & TIMP-1,
VTR 259 % EH FAI01 5450 3 83 1 B e O 4 VR
A g5 A0 B /N BR A0 B A/ D RS T ) B A O
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