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lipoprotein, HDL) . K% Zli& 1 (low density lipoprotein, LDL) ] £l R %k,

AT O iz s iR . KA P £ 5> FKLogistic [ )3 73 fr MAFLD ™ 5 1% Ji 11 5 1 [A]
# . KHPearsontd /3T M AR K FIE(E A T 3R B A . R BEH. F
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1.91) kg/mz]\ LSM [ (8.07£0.93) kPalt (10.18 =1.13) kPalk (13.96 +1.61) kPa].

HDL [ (1.16 £ 0.08) mmol/LLt (1.13 £ 0.09) mmol/LEY (1.02 £ 0.09) mmol/L]. LDL
[ (3.28 £ 0.14) mmol/LLt (3.34 £ 0.17) mmol/LEt (3.51 + 0.14) mmol/L]. HH=
fig [ (1.59 £ 0.08) mmol/LE (1.62 = 0.06) mmol/LEL (1.90 £ 0.20) mmol/L]. &L AH[E
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The relationship between cardiopulmonary exercise ability and severity of hepatic
steatosis in patients with metabolic associated fatty liver disease: a cross-sectional study
Yuan Wenchun'?, Chen Jinjun', Bai Honglian®, Zhou Ling' (/. Center for Hepatology,
Department of Infectious Diseases, Nanfang Hospital, Southern Medical University,
Guangdong Guangzhou 510515, China; 2. Department of Infection, Foshan First People's
Hospital, Guangdong Foshan 528000, China)

Abstract: Objective To investigate the correlation between cardiopulmonary exercise ability
and the severity of hepatic steatosis in patients with metabolic related fatty liver disease
(MAFLD). Methods A cross-sectional study was conducted on 400 patients diagnosed as
MAFLD by ultrasound at the Fatty Liver Center of the Infectious Disease Department of the
First People’s Hospital of Foshan from March 2018 to July 2022. The patients were divided
into mild group (240 dB/m << CAP < 265 dB/m), moderate group (265 dB/m << CAP <t 295 dB/m)
and severe group (CAP > 295 dB/m) based on the controlled attenuation parameter (CAP)
value. Clinical data including body mass index (BMI), liver function [total bilirubin, direct
bilirubin, indirect bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST),
and y-glutamyl transferase (GGT)] and metabolic indicators [triglycerides, total cholesterol,
insulin, fasting blood glucose, high-density lipoprotein (HDL) and low-density lipoprotein
(LDL)] were collected, and cardiopulmonary exercise testing was performed. Ordered multi-
classification Logistic regression was used to analyze the factors influencing the severity of
MAFLD. Pearson correlation analysis was conducted to assess the relationship between lipid
levels and peak oxygen consumption. Results The differences of BMI [(20.68 + 1.50) kg/m’
vs. (21.56 £ 1.19) kg/m’ vs. (23.13 + 1.91) kg/m’], LSM [(8.07 + 0.93) kPa vs. (10.18 + 1.13) kPa
vs. (13.96 + 1.61) kPa], HDL [(1.16 + 0.08) mmol/L vs. (1.13 £ 0.09) mmol/L vs. (1.02 +
0.09) mmol/L], LDL [(3.28 = 0.14) mmol/L vs. (3.34 = 0.17) mmol/L vs. (3.51 £ 0.14) mmol/L],
triglycerides [(1.59 + 0.08) mmol/L vs. (1.62 + 0.06) mmol/L vs. (1.90 + 0.20) mmol/L], total
cholesterol [(4.43 £ 0.43) mmol/L vs. (4.74 £ 0.46) mmol/L vs. (5.06 £+ 0.21) mmol/L], body fat
[(31.79 £ 9.47) g/em’ vs. (33.83 £ 7.67) g/cm’ vs. (34.76 + 6.95) g/cm’] and body fat percentage
[(26.20 £ 3.56)% vs. (28.55 + 5.73)% vs. (31.08 = 4.46)%] of patients in mild group,
moderate group and severe group were statistically significant (all P << 0.05). Ordered multi-
classification Logistic regression showed that BMI (OR = 1.16, 95%CI: 1.05~1.27, P =
0.003), triglycerides (OR = 1.15, 95%CI: 1.00~1.32, P = 0.043), LDL (OR = 1.73, 95%CI:
1.12~2.67, P = 0.013), LSM (OR = 1.36, 95%CI: 1.19~1.54, P << 0.001), body fat (OR =
1.04, 95%CI: 0.84~1.25, P < 0.001) and body fat percentage (OR = 1.07, 95%CI: 1.03~1.12,
P =0.001) were independent factors influencing the severity of liver steatosis in patients
with MAFLD, while HDL was a protective factor (OR = 0.07, 95%CI: 0.03~0.18, P << 0.001).
Cardiopulmonary exercise results showed that peak kilogram oxygen uptake [mild group vs.
moderate group vs. severe group: (21.39 + 1.04) ml/(min-kg) vs. (20.93 £ 1.11) ml/(min-kg)
vs. (19.51 + 1.26) ml/(min-kg)], peak oxygen pulse [mild group vs. moderate group vs. severe
group: (6.18 = 0.31) ml/beat vs. (5.97 + 0.33) ml/beat vs. (5.68 £ 0.19) ml/beat] and peak
metabolic equivalent (mild group vs. moderate group vs. severe group: 6.05 £ 0.25 vs. 5.82 +
0.33 vs. 5.57 = 0.25) further decreased as the degree of hepatic steatosis increased (all P <
0.05). Conclusions The level of blood lipids and the severity of hepatic steatosis in patients
with MAFLD were closely related to their cardiopulmonary exercise ability.

Keywords: Metabolic associated fatty liver; Cardiopulmonary exercise ability; Blood lipids;
High-density lipoprotein; Total cholesterol
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295 dB/m) FIEFEH (CAP > 295 dB/m) "7,
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BRI — PR, ZRASIFENL (PH<
005) . FHMAHR, ANk, A ETUEMNCOIES
YEZERTGHHE N (PH> 005 . WE3. #oR
MAFLD™ FEF2 ¥ 5 B O e shfe 1 2V K.

2.4 MAFLD & £ ¥4 T A3 5 ffig K-F 6448
Xt PearsonfHKME TR, IEEATHRAES
HDL/KFEIEFX (r= 040, P < 0.0001) , 5
LDL. & fH [ & A H i = A8 K 2505 (il
WIN—044, —0.40. —047, P < 0.001) , WK1,
P M AR 7K ] s 2 O G I8 3l Re 7T

1 REHE. hEHEMEEE MAFLD EEM—RERIFIE ML FieHR
AT 2 (145%)) R (1354)) FE (1204]) Sit E{E PfE
— A RAFAE
F 1% (4)) 76/69 72/63 65/55 £ =0.087 0.958
F# (xts, ¥) 45.75+5.02 46.24 +2.60 46.88 +3.13 F=1.026 0.361
RI (x£5) 2.02£0.06 2.01+0.04 2.01+0.04 F=2.581 0.079
BMI ( x+s, kg/m®) 20.68 + 1.50 21.56+1.19 23.13+ 191 F=30.56 < 0.001
M4 /E (x+s, mmHg") 123.64 £ 4.79 124.04 + 4.61 123.88 + 4.44 F=0.101 0.904
AF7KE (x+s, mmHg") 81.51+2.52 81.22+2.49 81.05 +2.66 F=0415 0.661
LSM ( x+s, kPa) 8.07 +0.93 10.18 + 1.13 13.96 + 1.61 F=29.90 < 0.001
& W 44T
ZfesrE (+s, pmol/L) 14.82 +5.57 14.69 +5.27 14.57 +5.61 F=1577 0.258
H#EMasrE (x+s, pmol/L) 444+1.92 4.27+1.60 438+1.78 F=0.869 0.220
f3EfasrE (x+s, pmol/L) 10.39 +3.98 10.42 +3.96 10.41 +4.11 F=2017 0.135
MeBE (x+s, mmol/L) 537+122 5.58+1.58 5.45+1.65 F=0.307 0.736
A (x+s, mIU/L) 7.91+237 8.20 £ 6.77 8.14+5.39 F=1.184 0.308
ALT ( s, UL) 3529+4.16 35.08 +4.31 34.08 + 4.60 F=1.001 0.368
AST (x+s, U/L) 3241515 31.86+5.01 31.78 +£5.24 F=0234 0.791
GGT (x+s, UL) 37.75+4.21 38.02 +4.39 38.63 +4.16 F=0514 0.599
HDL ( x+s, mmol/L) 1.16 £0.08 1.13 +£0.09 1.02 £ 0.09 F=33.44 < 0.001
LDL ( x+s, mmol/L) 3.28+0.14 3.34+0.17 3.51+0.14 F=2931 < 0.001
Hih =Pg (x*s, mmol/L) 1.59 £0.08 1.62 £ 0.06 1.90 £ 0.20 F=8335 < 0.001
¥ eEBEE (x+s, mmol/L) 443 +£0.43 474 +0.46 5.06+0.21 F=31.74 < 0.001
AR AT A8 AT
REAK (x+s, glem®) 9.96 + 1.96 10.37 £2.51 10.39 +£2.32 F=1.067 0.345
RAEH (x+s, glem®) 31.79 +9.47 33.83 +7.67 34.76 + 6.95 F=3.404 0.035
REEHTE A (x£s, %) 26.20 £3.56 28.55+5.73 31.08 +4.46 F=6274 0.002
FH MR (x+s, mgem’) 2.82 +0.64 3.17 +£0.46 2.97 +0.65 F=2.834 0.074
MAEAERF @A (x+s, cm®) 117.84 + 47.35 120.42 +47.33 123.22 +48.26 F=0.785 0.457
BMR (x+s, cm’) 1457.55 + 206.81 1501.3 + 254.55 1507.04 + 248.82 F=1237 0.292

vE: °l mmHg = 0.133 kPa; REFHSPEAMEL: BMI =490, P < 0.001; LSM =556, P < 0.001; HDL ¢=3.60, P < 0.001;
LDL t=2.19, P=0.029; H=Mk r=250, P=0.013; SJHEE ¢+=3.40, P < 0.001; {AfEH =190, P=0.058; AR E L ¢ =
243, P=0.015; BEHSHEEHME: BMI¢=10.05, P < 0.001; LSM =940, P=0.001; HDL t=5.70, P < 0.001; LDL¢=5.68, P <
0.001; H=fgr=6.43, P <0.001; &JH[EE =500, P <0.001; {&fgHjt=2.60, P=0.010; &fgHiH st t=4.14, P <0.001;
B 5E A BMIr=5.01, P <<0.001; LSM¢=5.30, P < 0.001; HDL =426, P <0.001; LDL: r=3.50, P=0.001; H=J&
t=4.00, P<0.001; MfA[EE =345 P=0.001; #&fE =123, P=0.220; KREME 4L =214, P=0.034; RI NI A48%L,
BMI JyfhEfr 4L, LSM AFFIEMERE, ALT NNAMRELEBE, AST ARINAZMRAELBE, GGT A y- BABHE#E, HDL &%

[EHREH, LDL MREERE A, BMR IS,
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<2 %W MAFLD BERAEEIZEMBF % 52 Logistic B354

BB & B SE Wald Pt ORMA 95%CI

BMI 0.14 0.05 8.70 0.003 1.16 1.05~1.27

B e [ 55 -0.32 0.22 2.08 0.149 0.72 0.47~1.12
i = 6§ 0.14 0.07 4.08 0.043 1.15 1.00~1.32
HDL -2.69 0.49 29.63 < 0.001 0.07 0.03~0.18
LDL 0.55 0.22 6.17 0.013 1.73 1.12~2.67
LSM 0.30 0.06 22.10 < 0.001 1.36 1.19~1.54
PRRE I -0.11 0.03 13.07 < 0.001 1.04 0.84~1.25
1RAEE otk 0.07 0.02 10.25 0.001 1.07 1.03~1.12

#*3 BEH. hELEMEELL MAFLD 2H UFEFIRIEEH (x+s5)

ik ZEm (1456)) PEA (1356]) EE (1204]) Fii PiE
& (& /min) 119.4 + 20.68 122.5 +20.41 1214+ 1531 0.657 0.520
BN TR EE [ml/ (minkg) ] 21.39+1.04 20.93 +1.11 19.51 +1.26 79.75 < 0.001
M AE FARIF (ml/k ) 6.18 +0.31 5.97+0.33 5.68+0.19 20.22 < 0.001
MfE R L F 6.05 +0.25 5.82+0.33 5.57+0.25 52.47 < 0.001
AMkAE (ml) 10.51+£2.16 9.85+2.80 8.99 +2.44 1.491 0.231
AABALEE (ml) 30.59 + 4.02 28.19+ 4.14 28.44 +3.20 2.013 0.140
CO,iA. %% (ml) 29.43 +2.82 28.91 +2.86 29.55+3.19 1.285 0.284

E: BEASPEMHAMIL: LXK =063, P=0.528; WEEATIHARE =431, P <0.001; WEHAMKE =355, P=0.001; WEHEAA
WM r=424, P <0.001; %MK =153, P=0.127; ARIER Y= =160, P=0.111; CO, S H&E r=0.62, P=0.535 RHEMAS
FREAMIL: O =076, P=0448; WG(EATIHER t=7.69, P < 0.001; (%MK r=6.84, P < 0.001; &M Ll 4E =550,
P < 0.001; %FkiE r=2.73, P=0.007; GBS 45 =1.64, P=0.102; CO, M 4 r=0.13, P=0.895; HhEHSELEMAMIL: LE
t=0.20, P=0.840; WEHATIHAR =312, P=0.002; WEHANKE =275, P=0.007; WERHME=3.62, P <0.001; k=

1.71, P=0.090; /S5 Y45 =028, P=0.782; CO, @545 r=0.15, P=0.877.

A B
Lo =040 pom = —044
P < 0.001 P < 0.001
_— -
= = 3.5+
° <
£ 0.8- :
= a3 3.4
= 0.4 =
0 T T T T T 1 25 T T T 1
14 16 18 20 22 24 26 14 16 18 20 22 24 26
VEAE 24 JT PR [m1/( min-kg) ] VE(E 2 TR B [m1/( min-kg) ]
C D
7o F= —0.40 2.5 1= —047
P < 0.001 P < 0.001
= o -
° 2 2.0
E B
E s- e
B &
= 11l 1.5
£ 4+ =
s} -
3 T T T T T 1 Lo T T T T 1
14 16 18 20 22 24 26 14 16 18 22 24 26

VA8 25 Fr 8% [ml/( min-kg) ]

& 1

VA T AR (ml/( min-kg) |

MAFLD B2FIEEAFREESMARKFRIEX D HTEL=E



31

b 5 2B KT AN BT 3 =, R R P N A
B BT, BB AP MAFLD) R A 30 B T
FERERE N, BEE 5 MAFLD Y S50 200 7™ 5 F
ZYIR I AR R, A EFEEMAFLD
B FIBMIZE T A Gt 2% X, BMIZMAFLD™ &
FEBE [l b7 fa e [ 2. MAFLD S5 H il =g, LDL
KTt AHDL K BRAR A B8 A e, Pk
F 978 B8 2500 8 PR T IR /K T e, B R I iR K
AR A FF AR B A PEAG i A B O WA
FKIIMAFLD 5 fH [ g ATLDL A w5 LA K e A i ez
mAa R, KR EW, LDL. H il = 2R
MAFLD R JBINEEKRNE, 5T TERIEAR
#ﬁ[l‘z’]o

WEFUESE, MAFLDRI K fE B8t & FIMASHIY)
B R R B = 3z B P, R S R A S SR AT R
/SMAFLD B # I RF PRI S AT 221 7 %
B, MAFLD & O il 52 v i o k™, X2
—ANE B L SR R 5 R B AR T
X R4 2 A L, MAFLD B3 i/ 5 0 i 4
ok hRESZ AR, BBk i 2 R RN, nE T
O ML 0 B RV o 2R 495 [l SR 25 KK oy M S
2 W FIMAFLD -5 #5130 Jik Py S o )2 J5E 52 438 Jin A
512 Bk 585 R G A B B () & A SR in w5 ) A 9P
MAFLD 5 iy 51 S0 A O i 10785 5544 1 K 07 JRURG:
WA, ERIHM R IC IR LB B, it
— B O I R I R P Bk Ah, Tl Th A RE A
MAFLD ™ 5 f i (1% AL 0 %Ak, e H R AR £F ik
B B,

HTMAFLD & #3000 I 5 F4F 590 T &
3BT 995 00 A 3R 4 e v 200, M 0 I TR A 1 K
MAFLD G I7 AT 4L TV E I s . A5
FKUIMAFLD & #5500 M E RS 506 A T A
B W EKE A AR M B A DG P Zeks
RIBES 5 R A AR Y. MAFLD &4 1R
W hRekEAg Tk — b S EUhRE R E . AR E
B, BT () 22 R0 AR T e 55 00 il g N 4 EL A 8 72 (1) B
VERNY o 3t — 25 A0E 52 T i 7 A8 T g 50
g sh Th e H K

HDLZ e g iE = — K e & E, B
PrEALE DY, ok R, MAFLDE#
TP L S IR AR B, TN g . HAR
A ISP AR e R o S Bl 1 ) ACHIE e 3R
HDL/ZMAFLD™ S 2 R4 K 3 . HDL/KFREAIK
Al eI IIMAFLD 3 2 A= O I 05 1 U0 gk

i . 57

— P Pearsonfl K ME AT HAESL, EEA TREES
HDL/K*F R IEAHSE, TS5 LDL. H i =g Al fH [
B KT A IG . 7K T-HDL BJ a2 A ra A g 7 R
Hria e, PRSIk RERE b 1 & AP, RBFHDL
X ey it Dy RE A R B E A

ZE LTIk, MAFLD &3 [ HE AR A8 7 B R
5BMI. [ fg/KF AR & = A0z shag )%
DIMDE, IR L7 xd Bl R &R 7 DA ek, WA
FH & S [ R 254 B T-MAFELD (I T B AVE 97

£

[1]  FRANCQUE S M. Towards precision medicine in non-alcoholic fatty
liver disease[J]. Rev Endocr Metab Dis,2023,24(5):885-899.

[2] B, $hO5 05, Wk, S AT OGS T T A O i E 7Tk
JE[J/CD]. v B T HEH % 5 (LT /R),2022,14(3):14-17.

31 W2, s, AU SRR I T o3 A T4 P88 e e a3 e 11,
PR PIRHK 5,2022,39(12):793-796.

[4] COTTER T G, RINELLA M. Nonalcoholic fatty liver disease 2020:
the state of the disease[J]. Gastroenterology,2020,158(7):1851-1864.

[5] TARGHER G, DAY C P, BONORA E. Risk of cardiovascular
disease in patients with nonalcoholic fatty liver disease[J]. N Engl J
Med,2010,363(14):1341-1350.

[6] JAMALINIA M, ZARE F, LANKARANI K B. Systematic review
and meta-analysis: Association between liver fibrosis and subclinical
atherosclerosis in nonalcoholic fatty liver disease[J]. Aliment Pharm
Therap,2023,58(4):384-394.

[7] PAGANO S, BAKKER S J L, JUILLARD C, et al. Serum level of
cytokeratin 18 (M65) as a prognostic marker of high cardiovascular
disease risk in individuals with non-alcoholic fatty liver disease[J].
Biomolecules,2023,13(7):1128.

[8] JANG SY, KIM H J, CHANG J Y. Association of changes in body
mass index and waist circumference with cardiovascular risk in
non-alcoholic fatty liver disease: a nationwide study[J]. Dig Liver
Dis,2023,55(11):1509-1514.

[9] RINELLA M E, NEUSCHWANDER-TETRI B A, SIDDIQUI M
S, et al. AASLD practice guidance on the clinical assessment and
management of nonalcoholic fatty liver disease[J]. Hepatology,
2023,77(5):1797-1835.

[10] i He R 2 e JF s 2% 43 4 I 07 EF ANSERS P FF s 22 4, b [ P T £
JE TR I 2K 2= B ox. ARTEDRS PR G L R B va fi5 v (201878
D [I]. AR 2% 5,2018,26(3):195-203.

[11] RINELLA M E, LAZARUS J V, RATZIU V, et al. A multisociety
Delphi consensus statement on new fatty liver disease nomenclature[J].
J Hepatol,2023,79(6):1542-1556.

[12] E1E, THIT, 25, 5. Fibrotouch 5 5 2 Ik g i AT — 8501 4>
HT[I/CD] o BT A 44 6 (P T i),2016,8(2):19-23.

[13]  BSFHG, SRAEN), P, <5, ALat @ X s RATHE f HER DL A V/CD).
o P 2% 5 (L TRR),2022,14(4):36-41.

[14] AL-GHAMDI S, SHUBAIR M M, ALDIAB A, et al. Prevalence
of overweight and obesity based on the body mass index; a
cross-sectional study in Alkharj, Saudi Arabia[J]. Lipids Health
Dis,2018,17(1):134.

[15] AL-HUSSANIY H A, ALBURGHAIF A H, NAJI M A. Leptin



58

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

CRE

hormone and its effectiveness in reproduction, metabolism, immunity,
diabetes, hopes and ambitions[J]. ] Med Life,2021,14(5):600-605.
ZARGHAMRAVANBAKHSH P, FRENKEL M, PORETSKY L.
Metabolic causes and consequences of nonalcoholic fatty liver disease
(NAFLD)[J]. Metabol Open,2021,12:100149.

HUIVANIUK O, STUPNYTSKA H, FEDIV O, et al. The
effectiveness of short-term pulmonary rehabilitation program in
patients with comorbid asthma, chronic obstructive pulmonary disease
and obesity[J]. ] Med Life,2022,15(2):196-201.

ALTALEBI R R, AL-HUSSANIY H A, AL-TAMEEMI Z S, et al.
Non-alcoholic fatty liver disease: relation to juvenile obesity, lipid
profile, and hepatic enzymes[J]. J Med Life,2023,16(1):42-47.
HUANG H, XIE J, ZENGYY, et al. Remnant cholesterol independently
predicts the development of nonalcoholic fatty liver disease[J]. J clin
endocr metab,2023,108(11):2907-2915.

THORP A, STINE J G. Exercise as medicine: the impact of exercise
training on nonalcoholic fatty liver disease[J]. Curr Hepatol
Rep,2020,19(4):402-411.

CHARATCHAROENWITTHAYA P, KULJIRATITIKAL K,
AKSORNCHANYA O, et al. Moderate-intensity aerobic vs resistance
exercise and dietary modification in patients with nonalcoholic fatty
liver disease: a randomized clinical trial[J]. Clin Transl Gastroenterol,
2021,12(3):e00316.

YANG H J, HONG Y P, YOON TY, et al. Independent and synergistic
associations of aerobic physical activity and resistance exercise with
nonalcoholic fatty liver disease[J]. Gut liver,2023,17(4):600-609.
CROCI I, COOMBES J S, BUCHER SANDBAKK S, et al. Non-
alcoholic fatty liver disease: Prevalence and all-cause mortality
according to sedentary behaviour and cardiorespiratory fitness. The
HUNT Study([J]. Prog Cardiovasc Dis,2019,62(2):127-134.
IMBODEN M T, HARBER M P, WHALEY M H, et al.
Cardiorespiratory fitness and mortality in healthy men and women[J].
J Am Coll Cardiol,2018,72(19):2283-2292.

MARCHESINI G, MOSCATIELLO S, DI DOMIZIO S, et al. Obesity-
associated liver disease [J]. J Clin Endocrinol Metab,2008,93(11 Suppl
1):S74-S80.

TARGHER G, MARRA F, MARCHESINI G. Increased risk of
cardiovascular disease in non-alcoholic fatty liver disease: causal
effect or epiphenomenon?[J]. Diabetologia,2008,51(11):1947-1953.
MANTOVANI A, CSERMELY A, PETRACCA G, et al. Non-alcoholic

JHEHE % 22 & (B FIR), 2024,16(3): 52-58.

[28]

[29]

[30]

B1

[32]

[33]

B4]

[33]

[36]

[37]

[38]

) ) 20244F F164 3

fatty liver disease and risk of fatal and non-fatal cardiovascular
events: an updated systematic review and meta-analysis[J]. Lancet
Gastroenterol Hepatol,2021,6(11):903-913.
LEE HW, LEE D H, LEE J K, et al. Pulmonary function is associated
with fibrosis severity in patients with biopsy-proven nonalcoholic fatty
liver disease[J]. Liver int,2020,40(12):3008-3017.
HYDES T J, KENNEDY O J, BUCHANAN R, et al. The impact of non-
alcoholic fatty liver disease and liver fibrosis on adverse clinical outcomes
and mortality in patients with chronic kidney disease: a prospective cohort
study using the UK Biobank[J]. BMC Med,2023,21(1):185.
MORIO B, PANTHU B, BASSOT A, et al. Role of mitochondria in
liver metabolic health and diseases[J]. Cell Calcium,2021,94:102336.
MIAO L, YANG L, GUO L S, et al. Metabolic dysfunction-
associated fatty liver disease is associated with greater impairment of
lung function than nonalcoholic fatty liver disease[J]. J Clin Transl
Hepatol,2022,10(2):230-237.
AFOLABI P R, SCORLETTI E, CALDER P C, et al. Factors
independently associated with cardiorespiratory fitness in patients with
non-alcoholic fatty liver disease[J]. Liver int,2020,40(12):2998-3007.
KARAMI S, POUSTCHI H, SARMADI N, et al. Association of anti-
oxidative capacity of HDL with subclinical atherosclerosis in subjects
with and without non-alcoholic fatty liver disease[J]. Diabetol Metab
Syndr,2021,13(1):121.
MONSERRAT-MESQUIDA M, QUETGLAS-LLABRES M, ABBATE
M, et al. Oxidative stress and pro-inflammatory status in patients with
non-alcoholic fatty liver disease[J]. Antioxidants (Basel),2020,9(8):759.
MEMAIJ P, OUZERARA Z, JORNAYVAZ F R. Role of oxidative
stress and carcinoembryonic antigen-related cell adhesion molecule 1
in nonalcoholic fatty liver disease[J]. Int J Mol Sci,2023,24(14):11271.
SARMADI N, POUSTCHI H, ALI YARI F, et al. Anti-inflammatory
function of apolipoprotein B-depleted plasma is impaired in non-
alcoholic fatty liver disease[J]. PLoS One,2022,17(4):¢0266227.
MOCCIARO G, ALLISON M, JENKINS B, et al. Non-alcoholic fatty
liver disease is characterised by a reduced polyunsaturated fatty acid
transport via free fatty acids and high-density lipoproteins (HDL)[J].
Mol Metab,2023,73:101728.
SILVA FIGUEIREDO P, CARLA INADA A, MARCELINO G, et
al. Fatty acids consumption: the role metabolic aspects involved in
obesity and its associated disorders[J]. Nutrients,2017,9(10):1158.
ok H#: 2023-07-11

FIA, RAEE, O, & R0 KBS AT R B S ARIE S e ) B AT RERS B R AL E X R A9ARB &AL [J/CD).



