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[ Abstract] Objective To investigate the impact and related mechanisms of L-carnitine
on lipid metabolism, microinflammation, and oxidative stress status in hemodialysis patients
with chronic kidney disease, and explore the potential mechanisms. Methods The data of
patients with chronic kidney disease receiving dialysis admitted to Xingtai People's Hospital
from January 2022 to January 2023 were collected, and they were divided into levocanidin group
(levocanidin+conventional treatment) and conventional treatment group. The two groups were
compared in terms of treatment safety and renal function indexes [blood creatinine (Scr) and urea
nitrogen (BUN)], lipid metabolism status [total cholesterol (TC), triglycerides (TG), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), apolipoprotein Al
(ApoAl), apolipoprotein B (ApoB), and serum free carnitine (FC)], microinflammatory markers
[interleukin-6 (IL-6), interleukin-8 (IL-8), tumor necrosis factor alpha (TNF-a), and C-reactive
protein (CRP)] and oxidative stress markers [malondialdehyde (MDA), superoxide dismutase
(SOD), and glutathione peroxidase (GSH-Px)]. Results A total of 120 patients were included in
the study, with 60 in each group. After 6 months of treatment, there was no statistically significant
difference in the incidence of adverse reactions between the two groups (P>0.05), but the Scr and
BUN of the patients in the levocanidin group were lower than those in the conventional treatment
group (P<0.05), and the therapeutic efficacy rate was higher than that in the conventional
treatment group (P<0.05). Regarding lipid metabolic status, serum TC, TG, LDL-C and ApoB
levels of patients in the levocanitine group decreased compared with those before treatment
(P<0.05), while serum ApoA1l and FC were elevated (P<0.05); and serum ApoB levels of patients
in the conventional treatment group decreased compared with those before treatment (P<0.05).
The levels of TC, TG, LDL-C and ApoB were significantly lower and the levels of ApoAl and
FC were significantly higher in the leucovorin group than in the conventional treatment group
(P<0.05), whereas there was no significant difference in the levels of serum HDL-C (P>0.05). In
terms of microinflammatory status, IL-6, IL-8, TNF-0, and CRP levels decreased in both groups
compared with those before treatment (P<0.05), but IL-6, IL-8, TNF-a, and CRP levels of patients
in the leucovorin group were significantly lower than those in the conventional treatment group
(P<0.05). As for the oxidative stress indexes, the SOD and MDA levels of patients in both groups
decreased (P<0.05), while the GSH-Px levels increased (P<0.05) compared with the pretreatment;
and compared with the conventional treatment group, patients in the levocanitine group had
higher levels of GSH-Px, and lower levels of SOD and MDA (P<0.05). Conclusion The use of
L-carnitine may further ameliorate microinflammation and oxidative stress by improving lipid

metabolism in dialysis patients with chronic kidney disease.
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AT R SPSS 26.0 # A4 Fll Graphpad prism
9.0 EATHE T4 A B ol AL A B iR A IE
OB RV fx £ ik, 4 ieg
FAA ST BEA ¢ K50, SR BT ¢ K 56 b B2 IRl 436
SFRTE 2 5. HEEE L n (%) Fm, RAE
D5 K 5 % Fisher B VIR 16 Lo g AL /] 22 5%, DA
P< 0.05 NERAGIE L,

2 #R

21 —RRER

ARSI A 120 44 CKD 5 W2 @ B
HopZeRIEIT41 60 ], FMIGI 741 60 B, IGY7HT,
PHZL A . P IREEFEE . e . BTN A]
SRR AR Rl SRR IR DR R B 1 K A
DR TG B (P> 0.05 ) HAAILKE 1,
2.2 TEMITHESINEEITM
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Table 1. Comparison of baseline data between the two groups of patients

FEIE ZERIBITA (n=60)  FHIARITA (n=60) 1y P
W (x5, %) 60.22 +7.98 59.63 + 8.22 0.399 0.691
P [n (%) ] 0.034 0.854
% 32 (53.33) 34 (56.67)
5's 28 (46.67) 26 (43.33)
RERE (X +s5, kgm®) 24.01 +0.45 23.89 +0.56 1.298 0.197
e (x s, 4F) 5.12+2.11 491 +2.52 0.496 0.621
BT (x+s, ) 18.25 + 1.75 18.35+1.95 0.296 0.768
FEIREZL (X5, kg) 1.15+0.32 1.13+0.35 0.327 0.744
R [0 (%) ]
WRZ AR 2 35 (58.33) 30 (50.00) 0.537 0.464
PRI 15 (25.00) 17 (28.33) 0.426 0.837
e LR 52 (86.67) 50 (83.33) 0.047 0.828
WEPRI 15 (25.00) 17 (28.33) 0.426 0.837
1= i I 58 (96.67) 57 (95.00) 1.000°
BFWE R [n (%) ]
T/ NER'E R 32 (53.33) 29 (48.33) 0.133 0.715
WEPRIA B 15 (25.00) 17 (28.33) 0.426 0.837
AR 2 10 (16.67) 8 (13.33) 0.065 0.798
FAth 5 (8.06) 4 (6.90) 1.000°

iE: Fisher's#i a5 ik
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R2 MABEARRNMNAEBRLE 1 (%) ]
Table 2. Comparison of adverse reaction
between the two groups of patients [ (%)]

REER LREITH  HRRITA

(n=60) (n=60)
TH AL Fn; 1(1.67) 1(1.67) 1.000°
ORI 2(3.33) 1 (1.67) 1.000"
& [ 2 (3.33) 1(1.67) 1.000"
iz 2(3.33) 1(1.67) 1.000°
RNzt 1(1.67) 1(1.67) 1.000°

iE: Fisher's#i b & ik
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BX (P>005). {BIr6 M HJE, EREITH
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0.05) , {HAEFRJETT 4 R i 2 8 T8 BA T
H(P<005) . HIKkIESI,
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2.3 BEREMREFE
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B (P>005) . (¥7 6 MHIGEARIT4Lm
1% TC. TG. LDL-C 1 ApoB /K FEAIFHT BE T
F (P <0.05) , Ifilif ApoAl fl FC & Tk (P
< 0.05) , TiMiE HDL-C K FEAEIEY 7RG 22570
it X (P> 0.05) . HWHIAITAIMTE ApoB
K-BIGIFRT F R (P < 0.05) , {H LT TC,
TG. LDL-C. ApoAl. ApoB. FC FJ/KF2 %G
HFEEY (P >005) .

WA, WBIF 6 HE, ZEREITH M
TC. TG. LDL-C FI ApoB /K14 i Z{E T % ¥4
JF4H (P < 0.05) , ApoAl Fl FC /K F B & T
HHAITHEE (P <0.05) , il HDL-C 7K
SEAEMA R ZER LG #E L (P>005) . H
(N

®3 MAREBIIBELLK
Table 3. Comparison of kidney function between the two groups of patients

LD BRI A 2 RJETT4 (n=60) HHIRITAL (n=60) thy’ P
Bojgedets (x£5)
Ser ((umol/L ) TRYTHT 618.62 = 58.85 620.19 + 62.14 -0.142 0.887
I 543.84 + 51.78" 564.37 + 53.09° -2.144 0.034
BUN ( mmol/L ) TRYTHT 36.52+4.11 36.16 +4.36 0.466 0.642
I 21.69 + 3.05° 26.95 + 3.40" -8.932 <0.001
BITITRLn (%) |
WA 22 (36.67) 8 (13.33) 9.642 0.001
PEE3'e 22 (36.67) 30 (50.00) 0.644 0.422
wv3'e 16 (26.67) 22 (36.67) 1.201 0.271
SRR 46 (76.67) 38 (63.33) 1.201 0.271

E: SR TATILE, “P<0.05,

=4 WARERITREAERKRERE (x+5)
Table 4. Comparison of lipid metabolism status between the two groups of patients (x +s)

EiEL EETRENES ZERIEITA (n=60) FHHIIGITA (n=60) t P
TC (mg/dL) TBITHI 142.62 = 32.45 139.92 + 34.77 0.440 0.661
BIT G 119.52 + 28.14" 130.25 £ 31.51 -20.250 <0.001
TG (mg/dL) TBITHI 159.26 + 23.13 152.17 +39.43 1.211 0.228
BIT G 126.43 + 17.55" 147.52 + 23.34 -5.618 <0.001
LDL-C (mg/dL.) TBITHI 66.34 +15.92 65.17 = 10.44 0.473 0.637
BIT G 57.15 + 8.78" 62.55 + 5.86 -3.935 <0.001
HDL-C (mg/dL) TBITHI 37.41 +7.02 38.62+9.11 -0.818 0.415
BIT G 36.53 +5.59 35.99 +7.65 0.444 0.658
ApoAl (mg/dL) TBITHI 75.62 + 10.68 77.92 +12.19 -1.101 0.273
BIT G 83.17 + 12.97* 75.67+11.73 3.315 0.001
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Bty Fisk ) 25 ZERIEIT4 (n=60) HRIAITAL (n=60) t P

ApoB (mg/dL) IBITHT 51.75+ 11.19 52.85+11.28 -0.536 0.593
et 36.57 +7.78" 48.82 +10.14" -7.453 <0.001

FC (pmol/L) IRITRT 38.28 + 8.28 39.85 +8.71 -1.012 0314
BT 50.56 + 7.78" 40.25+9.26 6.619 <0.001

E: HREMAEITAT AR, ‘P<0.05,
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Figure 1. Comparison of inflammation indicators between the two groups of patients before treatment
and 6 months after treatment

E: RALE TG AR, P<0.05; FIATAIAALE Er, TP <0.05,

e |
|—Ia a
: A
6007 |—|h 16 |—|d 150 2 .
2 L = £RRIT4L (n=60)
- 2 !
z — = HAITAL (n=60)
4007 = 10 1 2 100
£ H =
js} \E é
= 200 = s T a
0- o-
wor re W e wITH R

E2 &I aifniaTre A e A R E S HMIEIRILE
Figure 2. Comparison of oxidative stress indicators between the two groups of patients before
treatment and 6 months after treatment

E: FIULETRTE LR, ‘P<0.05; FIAHIAAR R, PP <0.05,
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CKD fE RIERE . Bboh, EEALRNFIRE
ZRIBITHBIEI T CKD #BEH) GSH-Px /K,
FEAR T SOD, MDA K-, $&/R7:RIETT Al A%
fift CKD SB35 1Y AR K-

e AR JETT A A K0 R m e A K B A
TR E NS HERE . XML SE LB R T
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PRI STl 32 31 T AN R R BE A s o PR B —
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H 2 EHUCE E e ts, RUIZARIETT T REMOE
TRE PR 4 S B E
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IEHIZE R JETT AT A SRR AR S RAR AR A 4
TC. TG. LDL-C 1 ApoB) , $&& a4 ¥ i fg &
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THEE NS (lipoprotein lipase, LPL) J&A
5%, LPL G MR T LAAT 24K M 3 v TG e g 17,
TESh g h kB, b e e R IETT Al LA 2%
MRIMIE H TC, AR AR A FAHE EE (very low
density lipoprotein cholesterol, VLDL-C ) FILDL-C
e e . BRI, ZERJRTT AT LU
RH [# B S ( cholesteryl ester, CE) 43, /b
CE [6] LDL-C iy 64k "o Beah, ARE 1T ApoB
1 ApoA1 43915 LDL-C 1 HDL-C B HIAH % ',
AR, B ApoB FIEKH) ApoAl /K
SERT L] CKD B 2 i g S 5. ApoB/
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ARG, SR SEGESR BT, X T CKD S T
15 ApoB K2 G I ZR, TS ApoAl ZKF- 2Lk
PRI . AFRAUESE T A -RIETT A LA R
% ApoB 7K, HJII ApoA 1 7KF-, BB LR EH]

AL R, KA ZE R iTT Al DL 2
FEAR CKD A3 RE AL R OIR S ™, 2R e
7T AT R 2ok v B B A A i AR
Wef AT 200 i P ZH LR S AE K-, AT 08 R A R
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THER A R SEFH A AR B Y, R A e 2
AU, XA B T AR AN AR A, AL
RO D AR AR s R P 2R e TT Rl fgiE
A HCEIR PR SRk CKD B35 SRS T4
FEREHCIRAS . BARAWT ST h A & 3 HDL K P 7
P AR 22 5, AR RIETTA Y, MK
HDL i) FZ AR T ApoAl PN, X ATRES
HDL De itz B OO Mo AL R 3, Hk
HDL 58 A A8 F 8 & AE T, 2R IiE
TEMREER 1 AL A ApoC-ITT M T HDL, it T
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