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Abstract: Objective To investigate the effects of different levels of weight loss on body fat, blood lipids, blood
glucose, liver function, and liver morphology in obese children and adolescents with non-alcoholic fatty liver disease
(NAFLD). Methods From July to September 2023, seventy obese children and adolescents with NAFLD were recruited
from a closed weight loss camp and underwent a 4-week weight loss intervention. Various test indicators were collected
from the participants one day before the intervention and four weeks after the intervention. Based on the percentage of
weight loss (WL) and clinical guideline recommendations, the participants were divided into a low WL group (WL<5%),
a moderate WL group (5% <<WL<(7%), and a high WL group (WL=7%). The paired-sample ¢-test was used to compare
changes in indicators within groups, one-way ANOVA was used to compare differences in improvement effects between
groups, and a generalized regression model was used to analyze the relationship between weight change and blood glucose,
blood lipids. and liver enzymes. Results A total of 61 participants were included in the analysis. After the 4-week weight
loss intervention, there were significant decreases in body fat (BF) (r=6.471, 9.991, 13.351) and fat percentage (FP)
(t=6.240, 5.549, 7.616) in the three NAFLD groups (P <C0.05). Low-density lipoprotein cholesterol (LDL-C)
significantly improved in all three groups (r=3. 403, 9. 218, 7. 844, P<{0.05), and the decrease in serum total cholesterol
(TC) was statistically significant only in the 5 %< WL<7% and WL=>7% groups (¢+=7.114, 6.735,P<C0.05). Serum
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gamma-glutamyltransferase (GGT) (¢z=5.082, 4.275, 5.003) and serum cholinesterase (ChE) (z=6.708, 9.254,
10. 941) were significantly reduced (P<C0. 05). Alkaline phosphatase (ALP) (¢=3. 842, 4.584) and lactate dehydrogenase
(LDH) (t=3.065, 3.869, P<{0.05) decreased significantly in the 5% <CWL<(7% and WL=>7% groups, and aspartate

aminotransferase (AST) decreased significantly in the WL=>7% group (t=2.115, P<C0.05). Using the percentage of

weight change as the independent variable and a generalized linear regression model for trend testing, it was found that

serum TC, ALP, LDL-C, TG, and ChE exhibited a linear trend across weight change groups (P<0. 05).

Conclusion

Weight loss intervention can significantly improve glucose and lipid metabolism and liver function in obese children and

adolescents with NAFLD, and with increasing amounts of weight loss, there is a trend of increased improvement in NAFLD

liver enzymes.
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Tab. 2 Comparison of body composition, body circumference and blood biochemical related indexes before and after
intervention among the three groups of subjects(x £5)
- WL<5 04 SUSWLTS A WL=T7%41
) i S i P i J i Pl Hi Ja i Pt
BW (kg) 69.60419.65  66.57+18.60  8.318 <0.001 71.31+18.32  67.82+17.11 16.709 <0.001  80.79+18.38  73.86+16.67  16.894 <0.001
BMI (kg/m?) 28.9243. 68 27.5343.33  7.840 <0.001  28.87+4.47 27.0644.20  27.368 <0.001  31.0144.07 28.3043.78  21.783 <0.001
BF(kg) 29.3549. 68 26.1048.49 6,471 <0.001  29.11%8.57 25.70£7.63  9.991 <0.001  32.70%10. 24 27.9549.40  13.351 <0.001
SMM (kg) 21.85+6. 40 21.9246.64  0.438  0.672  23.03+6.27 22.3146.01  4.387 <0.001  26.49+5.93 25.1545.58  8.150 <0.001
FP(%) 41,8744, 44 39.0144.88  6.240 <0.001  40.54+3.69 38.1643.53  5.549 <0.001  39.95+5.27 37.3245.70  7.616 <0.001
6% [ (cm) 93.07+11. 29 85.3349.98  5.538  0.001 90.63+11.78  83.81+10.21  6.952 <C0.001  95.93+12.17  87.79+12.22  8.618 <0.001
B (cm) 101.16+11.21  97.21410.94  8.367 <0.001 100.88%10.02  96.82+9.49 13.853 <0.001  105.24%9.39 101.2448.75  13.251 <0.001
AR 1 7 (em) 21.08+2. 52 18.69+2.16  8.382 <C0.001  20.00%2.03 18.76+1.86  6.047 <0.001  21.38+2.75 19.2542.03 8,205 <0.001
Fins(;:U/mL) 9.1548. 65 8.7844.46  0.182  0.895  8.75+4.17 7.464+4.84 1,058 0.303  9.2443.92 8.8845.05  0.400  0.692
FBG(mmol/L) 4.4140.73 4.5940.92 0919 0.382  4.2340.39 4.2640.48  —0.223  0.825  4.2040.46 4.3840.73  1.257  0.219
TG(mmol/L1) 0.6740. 38 0.9340.55 2,626 0,028  0.78+0.41 0.7740.43  0.294  0.772  0.73£0.24 0.82+0.33  1.701  0.100
LDL-C(mmol/L)  2.45+0. 68 2.1340.58  3.403 0,008  2.7540.81 1.8940.81  9.218 <0.001  2.9640.89 2.0140.53  7.844 <0.001
HDL-C(mmol/L) ~ 1.15+0. 33 1.1940.30  0.689  0.508  1.3040.25 1.2440.20 1535 0.140  1.2440.17 1.1340.26  3.030  0.005
TC(mmol/L) 3.9440. 76 3.7740.68 1,301 0,226 4.3840.84 3.5040.87  7.114 <0.001  4.4940.94 3.5840.62  6.735 <0.001
GGT(U/L) 25.92412.23 19.1249.41 5,082 0.001  19.7247.83 15.0244.69 4,275 <0.001  23.47+13.18 16.94£7.24  5.003 <0.001
ALT(U/L) 59.76445.66  40.01430.08  1.967  0.081 37.81438.60  33.76%33.28  0.691  0.497 41.25+33.60  33.81420.70  1.726  0.095
AST(U/L) 63.50444.87  38.97£14.65  2.058  0.070 43.10£24.80  38.19£21.10 1.172  0.254  41.93£26.00  34.26+10.61  2.115  0.043
TBA(umol/L) 2.53+1.91 2.3943.10  0.126  0.903  1.8440.98 2.454+3.65  0.772  0.449  2.80+5.84 2.6942.73  0.095  0.925
BE/BN 1.2440. 44 1.2240. 49 0.218  0.832  1.48+0.45 1.54£0.63  0.582  0.567  1.3440.68 1.36+0.85 0.216  0.831
ALP(U/L) 194.90463.70  195.80+61.06  0.182  0.860 171.95479.26 198.45483.96 3.842  0.001 159.34%73.75  186.24489.35 4.584 <C0.001
LDH(U/L) 263.90440.15  256.50+48.39  0.472  0.648 251.59435.24 228.50435.77 3.065  0.006 255.89+52.95  226.1437.65  3.869  0.001
ChE(U/L) 1 897,‘ lo_i E) e 708 <0001 L0018 § 562'2,7% 0.050 <0001 LPOME § 6oz 93,: 10. 941 <€0. 001
1573.25 1704.91 2 130. 64 1782.35 2143, 22 1448.13
® 3 AT A E 3 bor ALt bE | i fg BT T BE 48 AR AR AR 1 L B X H (95 % CD ]
Tab. 3 Comparison of the changes of blood glucose, blood lipid and liver function indexes in different
weight change percentage groups [ X(95%CI) ]

o WL<5% 4 5U<WL<7%4l WLZ=7%4 F i gt PE
AFBG(mmol/L) 0.18(—0.23.0. 60) 0.28(—0.25,0.31) 0.17(—0.07,0.42) 0. 342 0.698
AFins(pU/mL) —0.37(—3.30,2.55) —0.74(—2.71,1.23) —0.23(—1.95,1.48) 0. 069 0. 930
ALDL-C(mmol/L) —0.32(—0.64,0.01) —0.86(—1.08,—0.64) —0.96(—1.15,—0.76) 5.334 0. 004
AHDL-C(mmol/L) 0.04(—0.08,0.16) —0.06(—0.14,0.02) —0.12(—0.19,—0.05) 2. 505 0.072
ATG(mmol/L) 0.26(0.10,0.42) —0.01(—0.12,0.09) 0.09(—0.01,0.18) 3. 694 0.021
ATC(mmol/L) —0.18(—0.56,0.21) —0.88(—1.14,—0.62) —0.91(—1.14,—0.68) 5. 390 0.003
AGGT(U/L) —6.80(—10.44,—3.16) —4.70(—7.15,—2.25) —6.53(—8.67,—4.39) 0.708 0.475
AALT(U/L) —19.75(—35.62,—3.88) —4.05(—14.75,6.65) —7.44(—16.76,1.88) 1. 255 0. 267
AAST(U/L) —24.53(—38.64,—2.60) —4.91(—14.43.,4.60) —7.68(—15.96,0.61) 2. 585 0. 066
ATBA(pmol/L) —0.14(—3.15,2.87) 0.61(—1.42,2.64) —0.11(—1.87,1.66) 0. 149 0. 855
ARE/ BT —0.02(—0.29,0.25) 0.06(—0.12,0.24) 0.02(—0.14,0.18) 0.121 0. 881
AALP(U/L) 0.90(—17.22,19.02) 26.50(14. 28,38.72) 26.90(16. 26,37. 54) 3.102 0.038
ALDH(U/L) —7.40(—32.03,17.23) —23.09(—39.70,—6.49) —29.75(—44.21,—15.29) 1.122 0. 307

. —1 367.50 —2 437.91 —2 897.21
AChECU/L) (—2131.73,—603.27)  (—2953.15,—1922.67) (—3 345.98,—2 448.44) > 161 0-003
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Tab. 4 Comparison of liver imaging changes before and

after intervention in three groups
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