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Applying ultrasonic detection for effects of rosuvastatin on left ventricular function and
vascular endothelium dependent diastolic function of elderly patients with coronary heart
disease
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Abstract: Objective To study on the effect of atorvastatin on left ventricular function and endothelium dependent diastolic
function of elderly patients with coronary atherosclerotic heart disease (CAHD) by using ultrasonic detection, and measure
the changes of blood lipids. Methods Admitted from Jan. 2014 to Dec. 2014, 102 elderly CAHD patients were randomly
divided into group A and group B, each group of 56 patients. At the same period, 25 healthy persons were selected as
control group. Group A was treated by routine treatment, while group B was treated with routine treatment and oral
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administration of rosuvastatin (20 mg/d) for 8 weeks. Left ventricular ejection fraction (LVEF), left ventricular peak filling
rate (LVPFR), endothelium dependent diastolic function (EDD) and non endothelium dependent diastolic function (NEDD)
of patients and healthy persons were measured by ultrasonic detection in 0, 1, 2, 4 and 8 weeks after treatment. The total
cholesterol (TC), triglyceride (TG) and high density lipoprotein cholesterol (HDLC) were measured by enzymatic way in 0,
4 and 8 weeks after treatment. The measured results were statistically analyzed, and the changes of indexes before and after
treatment were compared. Results Before treatment, compared with the normal control group, left ventricular function
(LVEF and LVEF) and endothelium dependent diastolic function (EDD and NEDD) were significantly decreased in the
group A and group B (P<0.05), while the blood lipid levels were significantly increased (P<0.01), but no statistical
differences were found between group A and group B (P>0.05). After 2, 4 and 8 weeks of treatment, L\VPFR and LVEF in
group A and group B were significantly higher than those before treatment (P<0.05), but the increase of group B was more
significant than that of group A (P<0.05). After 2, 4 and 8 weeks of treatment, EDD and NEDD in group A and group B
were significantly higher than those before treatment, but the increase of group B was more significant (P<0.05). EDD,
NEDD of elderly CAHD patients were positively correlated with LVEF (r=0.764, 0.782; P<0.05). No significant differences
were found in blood lipid between group A and group B before treatment (P>0.05); after 4 and 8 weeks of treatment, the
blood lipids of group A and group B were decreased (P<0.05), but the decrease of group B was more significant (P<0.01).
The increase of EDD was negatively correlated with the decrease of TC, TG and HDLC (r =-0.376, -0.412, -0.398; P<0.05).
Conclusion The blood lipid level of elderly CAHD patients increases, with the changes of left ventricular function and
vascular endothelium dependent diastolic function. Oral administration of rosuvastatin (20 mg/d) can improve these
functions and lower blood lipids. The effect of rosuvastatin on improving left ventricular function and lowering blood lipids
are effective and safe for elderly CAHD patients.

Key words: cardiac colour ultrasonic detection; coronary atherosclerotic heart disease; rosuvastatin; left ventricular
function; endothelium diastolic function; reduce blood lipid
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Tab.1 General situation of patients and healthy persons (Mean+SD)

Age (Year) Weight(kg)

Group n (M/F)
A 25/26
B 27/24
Control 13/12

62-84(68.58+8.76)
61-87(69.48+9.96)

60-82(67.28+9.14)

38-74(51.58+9.42)
39-77(52.66+9.55)

41-73(51.17+9.02)

Group A: Rouitine treatment; Group B: Rouitine treatment trosuvastatin.

LRI B L, 1IR3 &7 Hfth 7T (Rosuvastatin Calci-
um, BT BRI 24 B2 W, 4tk i S5 : H20110563 )
T 20 mg, L 8 A o BFFE X T 5L 0 AR i 2
S AT TS 259 167 0 [a) ™ 25 W42 R 5 1Y)
FERABE AN RO FIf R AR DL o
1.3 B ZD D EINREFN M E A R EFK ThRE

KB E#E M Philips HD15 S & GE R AR , R AR
32 S8-3 Cardiac Probe, Jii %) 5~10 MHz, A 2 il
BALEA T ALK H IR HTFNGYT 1.2.4 F18 &
Jo AT 220 2 D RE A4S A B2 &7 5K D REAG I, Xof AR
LHAAEAR K BRI o AR 58 % G2 A0 == D ek I A0 45
MR FEFR : (1) 20 % 5t il 4352 (Left Ventricular Ejec-
tion Fraction, LVEF) 1 420> % 51 U6 78 %4 % (Left Ven-
tricular Peak Filling Rate, LVPFR) . ¥ H4 & T Ep
A7, K ATR Ry 25 MHz, 105 4G 50 nm/s, 431l K6
DX G0 55 340 gl JRl I F SR H AR (2) B3l ik o,
&N B M 5T 5K B fiE (Endothelium Dependent Di-
lation, EDD) . Jil: gl ik AR AR 1K AT s Wit I ik 9 Kz g
REZTE AL . 7.0 MHz 2k PRk, IR A TR 4 om, [F]
Al s LR, BRI R b, RSk A T [
FEANLE IS N AR I R R U] — BB AL, A2 iR
RN, R AT LR RS BTN 2 em, TEFPIR R
oI R EVIRES R BRIk N AR (Do) , 285 75 FiTRE H 1L
F -t % 2= 280 mmHg (1 mmHg=0.133 kPa), 3
224 min J5 2R , 7E 30~60 s PN A8 e 0 % 7 5k
R B BE 30 ik N A2 (D), BIVEE 148 67 5K A3 ([A] 25
ECG /s R ) I 0 5 JE 2 K i Js PR B2 ) A 55
B 340 A D 5 U, BUHF- (R .
EDD > Jit; 8 ik N AR FE I s (5 1 P 5 i) i Js A2 Ak
K Bl EDD=(D;-D0)/Dsx100% ., (3) L3 ik P Kz AR 4
i 1k &7 5K 21 i (Non Endothelium Dependent Dilata-
tion, NEDD) . EDD Wi/ , 32 1ol & 1A W] Hif , #5 5
10 min, W WA R T I i 55 55 (7% 5 500 pg) L 5
min J& I %€ Bk sh Bk N AE (D2) L e 5 U, BOHSE 241

NEDD & il 3l bk N A2 7 FH A H T e A2 4k, B
NEDD=(D;-D,)/Ds*x100%.

L ARG 7 88 FE A8 o) R 2 S A AR ARG B 25 i ) =8
MR 1K o (1) FH U R BB AS DU AT 52 6 52 F-iRT7 FH 24
HI 697 4 18 J5 5 23 12 12 h IR , 35 /= 7:00 Fi HX
FK I 4 mL FEASCI 2 IR AR AS o (2) AR AR 2% 55 5050
FET3IhNERTEL, B MBI RS
TN YRR E ALY B T-20°CH DL
JH T <2 5 I8 [ 5 (Total Cholesterol, TC) B¢ & T -
70°CH LA FH T — e H i (Triglyceride, TG) L5
% 1 5 25 11 JIH [ /%5 (High Density Lipoprotein Choles-
terol, HDLC) , N AJ [z &2 ¥l A e s il s 4528 . (3)
IS 5 5% 22 6 Beckman 23 5] 4L 77 1 LX20 42 [
I LEAR A HTGI 5 , TC . TG F HDLC i 77 g [ Wi VL
PRIRAEY ARG R AR B RL N5t E
NAZXT, R FH B E TC . TG \HDLC, MR FENG
% 1 JH [# ®% (Low- Density Lipoprotein Cholesterol,
LDLC) J& F| H Friedewald /2 =015 fr #5455, BT .
LDLC (mmol/L)=TC-(HDLC)-(TG/2.22) , it A Sk
AT Mo FH Landox ot 42 il 1 o & , 152 25 45 il 26 41t
[#]<9.8%, L N<7.2%.

1.4 Git=5%E

Bl LS R b 25 4R, H SPSS13.0 Ge i 4
PEAT O 2200 M QR[] 20 % 2 9697 AT e He sk
B XS t K56 o AH PR 43>k H Pearson ki 35, P<0.05
hzESHAGIEE L,

2 & R
2.1 JRITRTZ O ETRE  ME A K EF KT REFN M A 7K T

Tl

SRR IR LR, 1T R AL B ZC 0% )
fie (LVEF #I LVPFR) 1 ¥ B2 &F 5K ) fig (EDD Fil
NEDD ) 5 b5 44 it 2 4% (P<0.05) , 11 IfiL i 7K SF- U] i
FTHE(P<0.01) , {H A ZH I B 20 2 [l &% {4 L Ge 127
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Tab.2 Measured results of left ventricular function, endothelial diastolic function (%) and blood lipid (mmol/L) in group A,

group B and control group before therapy (Mean+SD)

Group n LVEF LVPFR EDD NEDD TC TG HDLC
Control group 25 63.06+8.95 2.98+0.25 9.82+2.63 24.35+6.52 4.46+1.66 1.96+0.88 1.89+0.89
Group A 56 47.58+9.66" 1.94+0.45° 4.77£1.73° 18.82+4.81°  8.76+2.97" 4.26+1.76" 0.79£0.28°
Group B 56 48.27+9.85° 1.95+0.52° 4.66+1.91° 18.96+5.67° 8.89+2.81° 4.16+1.42° 0.87+0.32°
F value 4.824 5.278 5.018 4.612 8.816 7.618 6.264
P value <0.05 <0.05 <0.05 <0.05 <0.01 <0.01 <0.01

Compared with control group, *P<0.05, "P<0.01.LVEF: Left ventricular ejection fraction; LVPFR: Left ventricular peak filling rate;
EDD: Endothelium dependent dilation; NEDD: Non endothelium dependent dilatation; TC: Total cholesterol; TG: Triglyceride; HDLC:

High density lipoprotein cholesterol

25 BUEE N 2 2(P>0.05) . CAHD H & IAYT AT,
T KA AT DL S S, DL LR 2,
2.2 AZBFN BRiATT IR/ ETHEEFN R R 473K TheE Tk

1GI7 2.4 M8 )G , A B4 LVEF FI LVPFR 13
VAT RTI i FHE (P<0.05) , {H B 4148 A 4 FH s 3 1]
i (P<0.05), W55 3. ihyr2.4 M8 JH )5, A B
EDD 1 NEDD ¥ #iA 97 /i W] i 42 & , {H B 41 83R
7 R B i (P<0.05) , L3¢ 3. Pearson AH G
Mk W], i &4 CAHD i % EDD I NEDD 4%
W R & Tk D RETE A iy i, L LVEFR IR Tt iy, B4R
CAHD # # EDD . NEDD F1 LVEF ¥ & 1F A 3¢ (r=
0.764,0.782;P<0.05)
2.3 IMAEHMIZER

I T v T A 2 R 1 BRI B 57 % B
THTREEPRUE  IRYT R ALEE G KE T Ge 2 2%
5 (P>0.05), 7797 4 )8 )5 , AL BEH4A T %, H B4
TRES NI L, W2 4(P<0.01) . &4 CAHD B4 1l
JE %518 ik Pearson AH R 2B 2 B LA 9 B2 &7 5K 2
AE+E 4% EDD F} 5 5 IfiLfig TC . TG Ml HDLC [ Ik 2 1
HH(r=-0.376, -0.412, -0.398;P<0.05) .
2.4 NRRR

HIT IR T D Re ek Ar . A R A2
5] B2 BE R R R K 4 ) (A 3491 5 B 41 % A Sk w2 341
B kA B 15 B e T K 5 81 T AN R 3
Bilo LRRER AT AL B T LR TS O KSR
IR IR U

AT AR A BN A R B AW L THS N1

a: Normal left ventricle b: CHAD left ventricle

1 BLEREEEERE

Fig.1 Color Kkinesis image of left ventricle

2 CAHD SRIVIRZS Y= BB w93 45 (K77 1)

Fig.2 Ventricular wall motion velocity distribution (long axis) of

CAHD patients at ischemic state

Left: Ischemic area sampling; Right: Myocardium tissue velocity

index of corresponding sample

B AL AR 15 T SR SO OG . S B AR O L
s B UL 2 CAHD, A iy ELR LR e , 7™ Lk
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Tab.3 Change of left ventricular function and vascular endothelial function before and after therapy (n=56, %, Mean+SD)

After therapy
Group Before therapy
1 week 2 weeks 4 weeks 8 weeks

Group A 47.58+9.66 49.76+8.57 50.75+9.65° 52.21+8.14° 53.49+4.58°
LVEF Group B 48.27+9.85 53.55+8.75 59.26+8.72° 62.45+2.21° 63.92+2.42°

t/P value 0.378/>0.05 1.912/>0.05 3.087/<0.05 3.226/<0.05 3.434/<0.05

Group A 1.94+0.45 1.98 0.48 2.91+0.48° 2.94+0.38° 2.96+0.42°
LVPFR Group B 1.95+0.52 1.99+0.55 3.98+0.53° 3.99+0.56° 4.17+0.76°

t/P value 0.412/>0.05 0.524/>0.05 2.845/<0.05 3.127/<0.05 3.624/<0.05

Group A 4.77£1.73 4.98+1.22 5.26+2.81° 6.52+2.85° 6.78+3.35°
EDD Group B 4.66x1.91 4.97x1.47 6.94+2.92*° 7.94+3.17° 8.82+4.92°

t/P value 0.408/>0.05 1.897/>0.05 3.842/<0.05 4.659/<0.05 4,981/<0.05

Group A 18.82+4.81 19.61+3.78 19.65+4.62° 19.79+4.88° 19.82+5.38°
NEDD Group B 18.96+5.67 19.68+3.86 21.88+5.22*° 21.96+5.68° 22.64+5.88°

t/P value 0.225/>0.05 1.326/>0.05 3.762/<0.05 3.894/<0.05 4.652/<0.05

Compared with the same group before therapy, *P<0.05.

4 AHFIBEETTRIEMASE K (n=56, mmol/L, % +5)
Tab.4 Changes of blood lipids in group A and group B before and after therapy (n=56, mmol/L,

Mean+SD)

Group TC TG HDLC
Before therapy 8.76+2.97 4.26+1.76 0.79+0.28
Group A 4 weeks after therapy 7.1242.07* 3.28+1.62° 0.9840.32
8 weeks after therapy 6.82+2.87% 2.92+1.02* 1.28+0.52°
Before therapy 8.89+2.81 4.16+1.42 0.87+0.32
Group B 4 weeks after therapy 6.1242.17° 2.64+0.92° 1.18+0.42°
8 weeks after therapy 5.42+2.72° 2.22+0.93° 1.38+0.54°

Compared with the data before therapy, group A: t=2.278~2.286, *P<0.05; group B: t=7.698~9.233, "P<0.01.

WA AR5 A e 42 ™ CAHD KA 5 % e i
FLAZ S DR e AR Sl ik i A8 R 946 e A A T A R AR PRk
B O UL SRS 2, sl a/F 2 v s P LA e 2R 5 O L
BRI EE B IRSEER o X I BFE AL R T e
(i RAER , A1 AT BE HH B O MERT SR D RE S 3, 4417 1
ARMSF 1 RBN A B IIRERE o A4 R
RO EET 5K DI BE MRS PN B D BEAR DL AT T A g
RS TR T T 26 P RCR N

A CAHD A e S A R 2 M N R ER G 1R
OGS R BIFTE R WIRE AR S 1, O LA B 1

e A PRV ARE 3 T dl 398 3t A2 B R JBER AT AR
BOHERR FCH ZE RO O H = R T
Y BT AABTT 0 7 RS AR 08 G B
YT, R B e LA L A3 o 25 D) 8RR 1 10 A8 PN B
Dise ¥ BA RAFEH

B TT 25 2 PR PR 8 Y R I3 — It Al Tl A (Hy-
droxymethylglutaryl Coenzyme A, HMG-CoA ) if J5 fif}
PR, A HNE N SE S PE I ] HMG-CoA ik [ il
i 5 HMG-CoA , Ui /b A YU DB [ 7t £ 8, f i 20
I 78R A 2B 7 AR AR AR T [RD Bt % 4t
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Bk RERE AL /R A CAHD (1) 51 5[ R %
MALTT 225 ) B s T T 2Bt s Mk ok e R A0 i A 2
259, B R R PR, HL LA B ) A S
LA 2 =7, Badt b T T 8 i f
FIESRTIIN; =7 N o A )1 € Y = A Al e s 1
BN A Ak DI RE RN A2 0 = DD RE 2 0F BB YRR
52100 OKHFSY R AR CAHD BB fETE AL O E D)
REFIILAE PN R &7 sk D RE ek Ar , %30 LVEF LVPFR
EDD I NEDD 48 brf#AK . BadF b iTifyT 2 i G
KR X SR AR 15 2 B B4R R B 2 TR Y7 IR R] 1
K, R X ST BB bR B A i, 2R R AT At
VTN el 522 4T CAHD R 10 260 E D REFIINLAS P9 52
EPok DI REA RAF IRCR , T B A R R . BFFESs
TRIE I B 200 E D REFE BRI 5 9 AT I 45 P B2
EPIRDIREAN T, IS N B2 B K DI RE T RE 5 H A O
EIIHEMC, N EDD NEDD I LVEF £ IEAH¢,
NI IA hy I 7 PR B 6 5K T RE 4R b i A8 A L 7T LAAE —
SERREE TN 220 D RRAR I

AHIFSE 3 WA 4 CAHD 8 2 I T 14 [l st 22
L IIfETE R LVEF FI LVPFR, 4 M K &7 ik Dh g T
5 EDD I NEDD 2[4k, B@F AR T T7EFEAK AR 1)
IR AT 8 A A D B RN 2 BF ik ThRE . BH AN
ZAE CAHD SB35 ML /K- Fh i A 220 2 RN A
B ARAG & Sk I RERL AR , T AR ER AT R AL TT (20 mg/d)
A LA X ST e AR AR MR =, P S &7 AR Ath 7T i
A CAHD B 00 178 D) RE AR AR LG A2 22 4
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