Hans Journal of Food and Nutrition Science B 5E 7R}, 2020, 9(4), 276-287 Hans )0
Published Online November 2020 in Hans. http://www.hanspub.org/journal/hjfns
https://doi.org/10.12677/hjfns.2020.94037

ZRAmEA I RBE SR A R MBS K R
Mo I Meta5y 47

FRE, ITHR, Rk, K A BRE
BUMITE KBS B BT R, HTIT BN

Email: ‘xuxianrong@hznu.edu.cn

Weks H . 2020410 16 A EB: 202041030 &AiHH: 20204F11H6H

H E

HE: P4 22 R A R 700 i 5 RE R A B ML AR AP IOPER . 7 1Bid RGuRE P B 50 M (CNKI).
T BARENRIRSFE . XM, PubMed. ScienceDirectZ# B, KWEMAMEEE20204E6H .
TR¥E Cochrane RGN 7745, e SR P Z2 i PIBR (R E 4 ) o EE 2RI (o R L)V T B . IERE BB RIPE
PLXFHEREG (RCT), BEATHASCERI BERHRBURI B &1F4r, KA Rev Man 5.3 T Metadrr. HBHR
B8y 40 5550 HR 26 5 REL B 9% (T C) » H I =8 (TG) - % B2 i & F1 RE B B% (HDL-C) - X% B2 5 & 51 E B B¥ (LDL-C) .
B HRZE (BF%). A H. EFRIEL(BMI). EELL(WHR)EEIR. £R: EHPASHERFEHrHE R BEHLN R
% . Meta M & R B, REATCKTF(SMD = 0.23, 95%CI[0.03,0.43], P = 0.02) TGZKF(SMD = 0.21,
95%CI[0.01,0.41], P = 0.04). LDL/KF(SMD = 0.32,95%CI[0.08, 0.56], P = 0.008). BMIK*(MD =
1.01, 95%CI[0.27,1.74], P = 0.007). WHR/K(MD = 0.02,95%CI[0.00, 0.04], P = 0.02)[HKEE KT
Xt HR4H ; P4 AEHDLAK TR F28 (SMD = 0.20, 95%CI[-0.04, 0.43], P = 0.10). & EFBF% KRR (1
H: MD =1.26,95%CI[-1.36, 3.87], P = 0.35; BF%: MD = 2.51, 95%CI[-0.16, 5.17], P = 0.07) I Z &
AT ER . ik ARABH AT EESSHE. EEABKTC. TG. LDLKF.

xR
LN, HME, LR, IMmAE, MetaZ i

The Effects of L-Carnitine Supplementation
on the Lipid Profiles in Overweight or
Obesity Population: A Meta-Analysis

Yanying Lu, Jingxian Wang, Bingchan Zhu, Yue Qiu, Xianrong Xu*

Department of Preventive Medicine, School of Medicine, Hangzhou Normal University, Hangzhou Zhejiang
Email: xuxianrong@hznu.edu.cn

DEREE

XEFIF: A, TEE, JUKME, SRBE, ARGS9 RIIRRN 78 57 2R S A R N B I AR K T RS I ) Meta 43T )],
B 553 RE, 2020, 9(4): 276-287. DOI: 10.12677/hjfns.2020.94037


http://www.hanspub.org/journal/hjfns
https://doi.org/10.12677/hjfns.2020.94037
https://doi.org/10.12677/hjfns.2020.94037
http://www.hanspub.org

Received: Oct. 16™, 2020; accepted: Oct. 30", 2020; published: Nov. 6", 2020

Abstract

Objective: To evaluate the effects of L-carnitine supplementation on lipid profile in overweight
and obesity population. Methods: A comprehensive systematic literature search in the electronic
databases, including CNKI, Wanfang, VIP, Pub Med, Science Direct, were carried out upto June,
2020. According to the standard procedures of The Cochrane Collaboration, randomized control
trials that use L-carnitine supplementation (experiment group) and placebo in overweight and
obesity population were selected. Data were extracted and quality was assessed, and the me-
ta-analysis was conducted using Rev Man 5.3 software. The parameters, including total cholesterol
(TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cho-
lesterol (LDL-C), body fat rate (BF%), body weight, body mass index (BMI), and waist-hip ratio
(WHR), were analyzed and compared between experiment and control group. Results: 8 RCTs of
adequate methodological quality were included in the study. Results from meta-analysis of eligible
trials revealed that subjects in experiment group had significant greater declines in TC (SMD =
0.23, 95%CI: 0.03, 0.43, P = 0.02), TG (SMD = 0.21, 95%CI: 0.01, 0.41, P = 0.04), LDL-C (SMD = 0.32,
95%(CI: 0.08, 0.56, P = 0.008), BMI (MD = 1.01, 95%CI: 0.27, 1.74, P = 0.007) and WHR (MD = 0.02,
95%CI: 0.00, 0.04, P = 0.02) than those of the subjects in control group. There were no significant
differences in the changes of HDL-C, body weight (MD = 1.26, 95%CI: -1.36, 3.87, P = 0.35) and
BF% (MD = 2.51, 95%ClI: -0.16, 5.17, P = 0.07) among the subjects in these two groups. Conclusion:
L-carnitine supplement could result in significant improvement inTC, TG and LDL-C level in over-
weigh and obesity populations.
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lipidemias| Title/Abstract])) OR (Hyperlipidemias[Title])).

2.3. FIRHEEL

MRAE BT RA,  2 AP EASIHEAT, A ARAE S SOUIE I 5 =0 R R 1R ok . JEI R
B, R BT BT BTRHEBCR MR S ARG R, Bt /8. KERHM. AR, TR
BFRA, BEFN REEARME. BARTREE. 7R IR Ess L4, 5k, 0 AR,
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Figure 1. Literature screening flowchart
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Table 1. Basic characteristics of the included studies

= 1. AANREIE RS

Bl T T it
H1EH BREREE) I8 17 15 18] (J&) ESEL A
RIG 4 pagicEaEl R X HE 2,
2¢d, 4t 2gd, 4H
o 2014 10 10 10 - - LREDBEED®
. 2¢d, 4t 2gd, %H
[ 2008 8 8 12 22 - L2EDBEED®
. 6 PICHEGR 6 RIREEGH)
o 2007 51 54 5 R R ) LReO®
E=P)] 2014 43 41 12 2g/d - OB®@
- 15g/d, & 15gd, 4
WA IiEF 2018 10 10 6 P i L@E@®BEED®
s 2gd, BE 2gd, e
LT3 2004 8 8 12 e 22 LREDEED®
Mahdavi 2015 33 36 8 0.75 g/d 0.75 g/d D@E@®E®
Samimi 2016 30 30 12 0.25 g/d 0.25 g/d O2E@DB®

W @ AEE; @ AEBIEEBMI), BMI Bk kg/m®: @ A EMHEE(TC): @ NHM=E(TG): ® N5 E/I5HE HEHDL);
® NKZEREEALDL):; @ AAHGR(BF%); N HE L (WHR)
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BAR K AR 7 1H, 8 BN CER I e B e, HAR WA 2. & 3.
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Figure 2. Assessment of the bias risk of included studies
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Figure 3. The bias risk of each included studies
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95%CI[0.03, 0.43], P=0.02, W[4 4).

Experimental Control Std. Mean Difference Std. Mean Difference
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FFR2014 025 054 10 0.07 063 10 52% 0.29 [-0.59,1.18] B
Bk 2008 1.04 052 8 099 133 8  42% 0.05[-0.93,1.03] S S
BEIK2007 01 115 51 0 1.1 54 27.4% 0.09 [-0.29, 0.47] B il
Total (95% Cl) 193 197 100.0% 0.23[0.03, 0.43] >
Heterogeneity: Chi*= 8.99, df = 7 (P = 0.25); F= 22% Y
Test for overall effect: = 2.28 (P = 0.02) Favours [experimental] Favours [control]

Figure 4. Forest plot of the changes in total cholesterol (TC)
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A (SMD =0.21, 95%CI[0.01, 0.41], P=0.04, ULF 5).

Experimental Control Std. Mean Difference Std. Mean Difference
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HIEF2018 04 082 10 -0.04 065 10 50% 0.57 [-0.33,1.47) =N.z
FBHh2014 035 042 43 018 036 41 21.4% 0.43 [-0.00, 0.86] Eal
FR2014 0.49 047 10 031 054 10 51% 0.34 [[0.54,1.22) -1
BAX®E2008 049 033 8 024 035 8  39% 069 [0.32,1.71] —
EEE2007 -0.2 083 51 -03 1.04 54 27.3% 0.11 [-0.28, 0.49] S
Total (95% CI) 193 197 100.0% 0.21[0.01,0.41] L
Heterogeneity: Chi*= 5.95, df= 7 (P = 0.55); F= 0% t t t t

2 a4 0 1 2

Testfor overall effect: Z= 2.02 (P = 0.04) Favours [experimental] Favours [control]

triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C).

Figure 5. Forest plot of the changes in triglyceride (TG)
5. TG K F L BRI AR AR [E

3.3.3. EEXEEZEBMHDL)
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1HIEF2018 014 028 10 003 0.3 10 7.0% 0.36 [-0.53,1.24) I
Fgh2014 0.29 039 43 004 043 41 287% 0.60[0.17,1.04] —
FFp2014 036 032 10 029 027 10 71% 0.23[-0.65,1.11) B B
BAK®E2008 0.05 012 8 0.04 014 8 57% 0.07 [-0.91,1.05) S SR

Total (95% CI) 142 143 100.0% 0.20 [-0.04, 0.43]
Heterogeneity: Chi*= 8.26, df= 6 (P = 0.22); F= 27% t t

e N 2 A 1 2
Testfor overall effect Z=1.65 (P = 0.10) Favours [experimental] Favours [control]

e

Figure 6. Forest plot of the changes in high-density lipoprotein cholesterol (HDL-C)
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7 FESCHR[14] [15] [16] [18] [19] [20] [214R3E T V77 A G A 70 SARE FE IR R A iR 4k, S AT IRIAS
FAEG2E S ITEP = 0.13, P = 40%), KA & RNAAL . Meta /04745 7R, K364 LDL /K R
TEEETREA, 25465155 L(SMD = 0.32, 95%CI[0.08, 0.56], P = 0.008, W[4 7).

3.3.5 RERMERIEHBMI)

7 RESCHR[14] [16]-[21 1308 T 3697 70 J5 B 7O SARE (04810, &t 7S R ARG 24 57 (P = 0.99,
P =0%), KFHE 5w N RL . Meta 73 HT 45 B S, XI5 X AR B KT BRAEFE I E 7 EgH =
X (MD = 1.26, 95%CI[-1.36, 3.87], P=0.35, W[4 8).
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Mahdavi2015 019 0.88 33 -006 085 36 247% 0.29[-0.19,0.76] N
samimi2016 0.07 0.86 30 024 078 30 21.6% -0.20 [-0.71, 0.30] i
[E48i2004 01 088 8 009 096 8 58% 0.01 [-0.97, 0.99] 1
1HiEF2018 062 07 10 016 082 10 6.9% 0.58 [-0.32,1.48] T
FBHh2014 085 055 43 041 052 41 28.0% 0.81[0.37,1.26] -
HF#2014 028 05 10 0.08 059 10 71% 0.35[-0.53,1.24] -1
$A%3 k2008 01 088 8 009 096 8 58% 0.01 [-0.97, 0.99] O i
Total (95% Cl) 142 143 100.0% 0.32[0.08, 0.56] *
Heterogeneity: Chi*=9.92, df=6 (P=0.13); F= 40% t

'
ot

- 0 2 4

Testfor overall effect: Z= 2.66 (P = 0.008) Favours [experimental] Favours [control]

Figure 7. Forest plot of the changes in low-density lipoprotein cholesterol (LDL-C)
7. LDL-C 7K 20 2 EE BT R AR A (B

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD _Total Mean SD _Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Mahdavi2015 056 1073 33 011 115 36 249% 0.45[-4.80,5.70] —
samimi2016 2.7 11.07 30 -01 1251 30 19.2% 2.80[-3.18,8.78] T
J384852004 11.6 1068 8 84 1315 8 50% 3.20[854, 1494 —
HILF2018 421 1422 10 1.34 1657 10  3.7% 2.87[-10.66, 16.40] —
HFp2014 1.72 1417 10 214 675 10 7.3% -042[10.15,9.31] I
#E %2008 11.6 1068 g 84 1315 8 50% 3.20[854, 1494 —

82007 0.7 11.34 51 01 11.84 54 34.9% 0.60 [-3.83,5.03]

Total (95% CI) 150 156 100.0%  1.26 [-1.36, 3.87] 1

Heterogeneity: Chi*= 0.81, df=6 (P = 0.99); F=0%

Test for overall effect: Z= 0.94 (P = 0.35) 40 10 0 0. 20

Favours [experimental] Favours [control)

Figure 8. Forest plot of the changes in body weight
8. IRET LB E

6 s SCHR[14] [16] [18] [19] [20] [211¥RIE T I6IT B S5 WF A0 GAR R Fe 0281k, S R IIAAEEES
SR FMEP =0.88, F = 0%), K E MR, Meta 23 M 45 B 2or, RIS BMI /K P FEARFE R s T4
M, ZRHYT%E LMD =1.01, 95%CI[0.27, 1.74], P=0.007, .14 9).

Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _ SD_Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% Cl
Mahdavi2015 023 345 33 006 355 36 197% 017 [-1.48,1.82] =
samimi2016 11 367 30 -01 444 30 126% 1.20[-0.86, 3.26] T
82004 46 073 8 33 136 8 47.0% 1.30[0.23,2.37] el
HEFE2018 256 468 10 081 1.7 10 56% 1.75[-1.34, 4.84] T
2014 203 337 10 155 151 10 10.3% 0.48[-1.81,2.77] i
BA L2008 46 315 8 33 364 8 48% 1.30 [-2.04, 4.64] i L
Total (95% CI) 99 102 100.0% 1.01[0.27, 1.74] *
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Figure 9. Forest plot of the changes in body mass index (BMI)
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Figure 10. Forest plot of the changes in body fat rate (BF%)
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Figure 11. Forest plot of the changes in waist-hip ratio (WHR)
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Figure 12. Funnel plot assessment of publication bias in TG
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Figure 13. Funnel plot assessment of publication bias in TC
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Figure 14. Funnel plot assessment of publication bias in HDL-C
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Figure 15. Funnel plot assessment of publication bias in LDL-C
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