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Combination of perindopril and levocarnitine improves exercise tolerance in
patients with heart failure

XU Han-Bo ", HUANG Yan-Hong
( Department of Pharmacy, People’s Hospital of Puning City, Puning 515300, Guangdong Province, China)

[ Abstract] Objective To investigate the effect of perindopril combined with L-carnitine on exercise tolerance in patients with heart
failure. Methods A total of 96 patients with heart failure admitted in our hospital from January 2018 to October 2019 were subjected
in this study. They were divided into control group (perindopril) and observation group ( perindopril and L-carnitine) , with 48 cases
in each group. In 3 d after the end of medication, the efficacy related indicators, including cardiac function, oxidative stress index,
inflammatory index, and the results of 6-minute walking distance and cardiopulmonary exercise test were compared between two groups
before and after treatment. SPSS statistics 19. 0 was used for statistical analysis. Data comparison between two groups was perfomed
using X” test or ¢ test depending on date types. Results On the 3rd day after medication, the observation group had significantly lower
left ventricular end-diastolic diameter, brain natriuretic peptide, mean arterial pressure, heart rate, blood lactate level and serum uric
acid level, but higher urine 24-hour volume and tissue blood oxygen staturation when compared with the control group (all P<0.05).
Higher levels of superoxide dismutase and glutathione peroxidase but lower malondialdehyde were seen in the observation group than
the control group at 3 d after medication (all P<0.05). The levels of IL-6 and IL-10 were obviously decreased in both groups after
treatment, and those in the observation group were remarkably lower than those in the control group (all P<0.05). On the 3rd day
% pred) ,

and 6-minute

after treatment, the peak metabolic equivalent ( MET peak metabolic equivalent percentage of predicted value ( MET

peak) 2 peak

peak oxygen consumption percentage of predicted value (VO,,,, %pred) , and MET at the anaerobic threshold, VO, ,
walking distance were significantly higher, while ventilation and carbon dioxide output were obviously lower in the observation group
than the control group (all P<0.05). Conclusion Perindopril combined with L-carnitine has a good efficacy in the treatment of heart
failure. It can improve heart function and exercise tolerance in the patients, which might be associated with oxidative stress and
inflammation response.
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1.1 HRIFFH

1B 2B 2018 4F 1 H 2 2019 4F 10 H FJ
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TEVR FRAE I R, e HR 232 245 W06 97 AS TRHg FR
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Xof PR 2 37 15 et ) [ it e o ( R ) #hi 25 F PR
3] [ 25 ET H20034053 13097, &5 H RS 1H ik,
2 mg/ K, AT AR 4l B A SE PR IS BL S N 2 4 mg/ WK,
FRELIRIT 74,

WL 4] A X FRZH BEih 125 T A2 R JETT [ SIGMA-
TAU 23 \), BRH], H 251 H20130766 ] 1697, 10~
20 mg/ke , iFF 5~10ml FEFHAKF,2~3 min 1K
FRIKHETE , B R 1 IR FRELIRYT 7 d,

F1 2HBEELZARER

Table 1 Comparison of baseline data between two groups (n=48)
Ttem Control group Observation group % P value

Age(years, xts) 55.54£10.25 55.29+9.73 0.123 0.903
Male[ n(%) ] 26(54.2) 27(56.3) 0.042 0.837
Body mass index ( kg/m2 , Xxs) 25.33+3.06 25.86+3. 18 -0. 832 0.407
Smoking[ n(%) ] 18(37.5) 19(39.6) 0.044 0.834
Basic diseases[ n( %) ]
Hypertension 21(43.8) 20(41.7) 0.043 0.837
Diabetes mellitus 13(27.1) 15(31.3) 0.202 0. 653
Coronary heart disease 22(45.8) 21(43.8) 0.042 0. 837
Dilated cardiomyopathy 8(16.7) 9(18.8) 0.071 0.789
Hypertrophic cardiomyopathy 6(12.5) 5(10.4) 0.103 0.749
Course of heart failure[ n( %) ]

5 months to 5 years 26(54.2) 27(56.3) 0.042 0.837

5 years 22(45.8) 21(43.7) 0.042 0.837
Medication[ n( %) |

B-blockers 48(100.0) 48(100.0) 0. 000 1. 000

Calcium antagonists 5(10.4) 6(12.5) 0. 103 0.749
NYHA[n(%) ]

Grade | 5(10.4) 6(12.5) 0.103 0.749

Grade 1T 17(35.4) 15(31.3) 0. 188 0. 655

Grade Il 26(54.2) 27(56.2) 0.042 0. 837

NYHA . New York Heart Association.
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1.3.1 JHEZGHT HASTRIAH 3 K 2 HEE 10 )
REFE IR AL RATE A L3l 300 2 4B H 25T S
1 e 02 B L4382 (left ventricular ejection fraction,
LVEF) Fil 2.0 7 5k K W N 42 (left ventricular end
diastolic dimension, LVEDD) #8473 #E47 kil 5 Lh AL,
FF4th EC R Ok I A 00 1L 2R G £ K ( B-type natriuretic
peptide, BNP) 7K ifil LB {1 i PR B2 LA, i s
W 2H 28 111 4048 AT (tissue blood oxygen saturation,
St0,) ~FH4 B K (mean arterial pressnre, MAP) (>
& (heart rate, HR) X 4E & (systolic blood pressure,
SBP) %75k % ( diastolic blood pressure, DBP)
1.3.2 HZ5HT HAS AR 3 K2 HEE A
TEREEAR PR L 2 2H R 4 52 JH 2 11 ) il i s
JE DK I 5 ml, 73 B AL 3 i A 2 M e S AL Pl
Tit EEX 92 WA B A 2 T 22 1R L 6 ik R AT 1
A W) AL B ( superoxide dismutase, SOD) | 4%
e H BK i 401k W) I ( glutathione peroxidase, GSH-
Px) FIITN % ( malondialdehyde, MDA ) ¥8 #5174
55 e

1.3.3 FHZGHT AR 3 K 2 IR E R
SEFRbR S iz sh S 2 HEE 2
5 R 2S B8 bk L 5 ml, 28 00 20 Ak B Al
il 5K 92 W B0 95 o 2 2 RR A I N I A L A% B
Ml B F ( human macrophage migration inhibitory
factor, MIF) . 4% -6 (interleukin 6, 1L-6) 1
/% -10 (interleukin 10, IL-10) #5 bR #1746 00 5
AL,
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KM SPSS 19. 0 Ge it 22 8F 47 5088 7 A
THECHOR I BIR (A 403 2o RITX K g5 11
TR (xxs) Fom , A1) BRS¢ K256,
IS OB BT ¢ ki3, P<0.05 A 2E %A S8

eS8
2 &% R

2.1 2 HBEIGRTHEER

2 B HZGET 4555 3 K LVEF SBP
1 DBP Fe#5, 22 G208 X (34 P>0.05) ;2 4
BE 25451545 3 K LVEDD .BNP MAP HR I
FRAE S i DR R P4 T I 25 1, 24 h R & Sto, & T
FHZGRT, 2 A G4 (3 P<0. 05) ; 2424
JG5 3 K, WEE4] LVEDD .BNP \MAP HR . Ifi. FL AR i
FIML PR BRI T-XF BEZH | 24 h PRI S0, = T e
4, ZFHH IR (F) P<0.05;322)
2.2 2 HABRENENBIEIRLER

2 B 2545 1A 55 3 K SOD GSH-Px 4 5
THIZiw, MDA K FH 250, 2 5 A &%=
() P<0.05) s WA HA IG5 3 K SOD,
GSH-Px 2115 X R4, MDA il TX R4, 2% 5394
GiiteEaE (¥ P<0.05; %£3)
2.3 2HBERNRERIRILE

2 B E LS R E5E 3 K IL-6 Al 1L-10 7KF
T 2570, WLELLH MIF 7K PR FH 245 i 5 Ho R
4 MIF \IL-6 Fil IL-10 /KPR TR RELL, 22 A 48
TR (¥ P<0.05; % 4)
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Table 2 Comparison of efficacy indexes between two groups

(n=48, x+s)

Observation group

Control group

ltem Before medication 3 d after the end Before medication 3 d after the end
of medication of medication

LVEF(%) 36.8+3.5 37.2+3.8 37.7+£3.6 38.4+4.1
LVEDD(mm) 62.1+£2. 4 57.2+2.2%* 62.4+2.8 60.5+2.7"
BNP(ng/L) 1 502.7+333.8 1 056.4+348.9 “* 1 532.9+367.7 1244.2+356.8"
24 h urine output(ml) 926.5+126.4 2 506.8+315.7 “* 931.7+132.4 2 295.6+305.9"
MAP (mmHg) 107.6+9.5 80.9+2.7%* 108.1+9.2 97.5+3.1"
S10,(%) 70.6+1.5 73.9.1£1.7"* 70.9+1. 5 71.3+1.8"
HR ( beats/min) 99.6+4.5 71.5+4.4** 99.3+4.3 79.2+4.1"
SBP (mmHg) 139.5+10.7 112.3+5.2 137.6+5.4 125.7+5.8
DBP(mmHg) 91.6+5.5 73.6+3.4 91.9+5.8 81.1+6.2
Blood lactate value( mmol/L) 2.7+0.6 0.8+0.2%*% 2.6+0.5 1.7+0.3"
Serum uric acid( pwmol/L.) 532.6+61.5 361.4+47.6*" 531.1+62.7 407.9+49. 1"

LVEF: left ventricular ejection fraction; LVEDD: left ventricular end diastolic dimension; StO, : blood oxygen saturation; MAP: mean arterial pressnre.

Compared with before treatment, * P<0. 05; compared with control group,”P<0. 05. 1 mmHg=0. 133 kPa.
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Table 3 Comparison of oxidative stress indexes between two

groups before and after treatment (x+s)
SOD GSH-Px MDA
Group
(hl)  (Umg  (pmol/L)
Observation
Before medication 68.5+8.9 92.0+10.6 6.3+1.2

3 d after the end of 91.6+9.1"% 133.5+16.5"% 3.8+0.9**

medication
Control
Before medication 69.6+9. 1 91.9+10. 8 6.6x1.1
3 d after the end of 78.3+£7.9" 106.5+11.4"  5.9+0.8"

medication

SOD: superoxide dismutase; GSH-Px: glutathione peroxidase; MDA
malondialdehyde. Compared with before medication, “P<0. 05 ; compared

with control group,”P<0. 05.

R4 2ABRFRTEIEMIF MIF IL-6 30 IL-10 K F EL i
Table 4 Comparison of serum MIF, IL-6 and IL-10 levels

between two groups before and after treatment

(n=48, x+s)
Group MIF IL-6 IL-10
(ng/’L) (ng/L) (ng/L)
Observation
Before medication 24.3+5.7 9.7+1.8 45.8+4. 1
3 d after the end of 21.4+7.4*%  7.420.6"% 34.6x3.3"%
medication
Control
Before medication 24.8+6.3 9.6x1.5 45.1+3.9
3 d after the end of 23.9+8.0 8.4+0.8" 40.7+4.1"

medication

MIF: human macrophage migration inhibitory factor; IL-6: interleukin 6;
IL-10:; interleukin 10. Compared with before medication, * P < 0.05;

compared with control group,* P<0. 05.
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Table 5 Comparison of cardiopulmonary parameters and 6-minute walking distance between two groups before and after medication

(n=48,x+s)
Group MET,,.\ MET,. % AT MET VOspear VOspai % VE/VCO, 6-minute walking
(mets) pred( %) (mets) [ml/(min - kg) ] pred( %) test distance(m)
Observation
Before medication 5.4%1.9 70.5+12.8  4.4x1.8 14.945.2 60.4+15.6 45.8+4.6 267.2+68. 8
3 d after the end of 6.9+1.7%  85.4x14.6° 6.4x2.2° 22.4+4.7" 75.6+14.9%  37.4+4.4" 375.8+63.9*
medication
Control
Before medication 5.5+1.7 70.4+13.9  4.5x1.3 14.744.2 59.8+14.7 45.4+4.2 268.4+69. 4
3 d after the end of 6.2+1.5%%  77.2412.3*% 5.4x1.4**% 18.3+4.0** 68.8+14.0°%  41.5+3.7°%  322.7+67.6""
medication
MET,, : peak metabolic equivalent; MET,,, %pred; peak metabolic equivalent percentage of predicted value; AT anaerobic threshold; VO, %pred

peak

peak oxygen consumption percentage of predicted value. Compared with before medication,

* P<0. 05 ; compared with control group, *P<0. 05.
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0y G 5 R R 5 e S AT LA A T v R R P A
RAEIKT BAAAR R KT i 22 R e T R g
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I3, (500 B A L AL 2 388, AT A 3] e 300 )
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BRIb =2 A1, 26 JETT 30 0] LA 35 1 85 LA it 2%
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