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Abstract: Objective To analyze the relationship between dietary branched-chain amino acids (BCAAs) intake and the
risk of dyslipidemia in children and adolescents aged 6 - 18 years, in order to provide new insights for the prevention and
treatment of dyslipidemia. Methods Dietary survey and blood biochemical data of 11 019 children and adolescents aged
6 - 18 years in four provinces of the China Children and Lactating Women Nutrition and Health Surveillance (CCLWNHS)
project were analyzed. Dietary BCAAs intake was calculated using food frequency questionnaires combined with the China
Food Com position Table. Differences in the prevalence of dyslipidemia subtypes across different BCAAs intake levels were
compared. Logistic regression models were used to assess the association between BCAAs and dyslipidemia, and

multiplicative interaction models were employed to evaluate the effects of interactions between BCAAs and age, sex, or
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body mass index (BMI) on dyslipidemia. ~ Results Among the participants, 9,389 were in the normal control group, while
1 630 had dyslipidemia, including 470 cases of hypercholesterolemia. The hypercholesterolemia prevalence was significantly
higher in the high total BCAAs and high BCAAs density groups compared to the low-intake groups (XZ =9.554, 18.109,
P<C0.01). Stratified analysis showed that, compared to the low-intake group, the high BCAAs intake group (OR=1. 781,
95% CI;: 1.326 - 2.391) and high BCAAs density group (OR = 2.011, 95% CI. 1.493 - 2.708) had increased
hypercholesterolemia risk in the normal-weight subgroup (P<C0. 05). Compared to the low-intake group, females in the high
BCAAs intake group (OR=1.721, 95% CI: 1.243 - 2. 384) and high BCAAs density group (OR=1.899, 95% CI. 1.361 -
2.651) also exhibited elevated hypercholesterolemia risk (P<C0.05).1In the 6 - 12 age group, high BCAAs intake was
associated with increased hypercholesterolemia risk (OR=1.447, 95% CI. 1.100 - 1. 905) compared to the low-intake
group, while high BCAAs density elevated hypercholesterolemia risk across all age groups (6 - 12 years old OR=1. 636,
95% CI: 1.242 - 2.155; 13-18 years old OR=1.881, 95% CI. 1.170 - 3. 024) (P<C0.05). A significant interaction effect
was observed between BCAAs density and BMI on hypercholesterolemia risk (P = 0.027) . Mediation analysis revealed
heterogeneous mediating effects of BMI on the relationship among total BCAAs intake, BCAAs density, and
Conclusions Increased BCAAs intake is an independent risk factor for hypercholesterolemia. Adjusting

hypercholesterolemia risk.

dietary patterns by reducing red meat and processed meat consumption to limit BCAAs intake may lower the risk of

hypercholesterolemia.
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Tab. 1 Characteristics on baseline of related variables according to the tertile distribution of BCAAs (x %)

- BCAAs /K

= K (<<12.737g) 1(12. 737~19. 054g) B (>19. 054g) ! P14
AR () 10.57£3.05 11.19£3. 26 11. 6043. 20 97. 592° <0.001
BMI(kg/m?) 18.10+3. 70 18.89+3. 94 19.43+4. 10 106. 6522 <0. 001
Ty %0 1 686 (46.00) 1763 (48.00) 2 112 (57.00) 52.935b <20. 001
Pl () 61.74411.08 64. 08+ 11. 40 66.09+11. 86 132. 873% <0.001
W 45 (mmHg) 110.344-12. 55 112.25412. 50 114.58412. 66 104. 8362 <0. 001
& 5K i (mmHg) 66.461+9.53 66.84+9.08 67.47+8. 96 11. 285% 0. 046
1fi 4 (mmol /L) 4.9440. 58 5.09+0. 57 5.16+0. 56 148. 033% <0. 001
# TG IMLAE (s Y0) 173 (4.72) 159(4. 35) 202(5.47) 5.091P 0.078
i TC ILAE (s Y0) 128 (3.49) 158(4. 32) 184(4.99) 9. 554b 0. 008
It HDL-C [ € (2, %) 299 (8.15) 268 (7.32) 268 (7.26) 2.101° 0. 350
A I A (s 26D 16€0.51) 20 (0. 63) 28 (0. 89) 3.473b 0.176
1ML fig 5 % (ns 200 539 (14.69) 530 (14.48) 561 (15.20) 0. 789" 0.674
EHF(g/dD 56. 79414. 99 97.57+12. 35 156. 95435. 61 1 696. 945° <<0. 001
R& Wi (g/d> 19.67+12.93 34.42417.79 55. 59426, 92 2 973.459° <0.001
WKW (g/d 210. 99+£77. 66 302. 5+95. 52 400. 96+114. 48 3 523. 486¢ <0. 001
fit & (kCal/d) 1 248.17£384. 37 1910.06+439. 51 2 731.96+590. 91 8 830. 764+ <0. 001
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Tab. 2 Characteristics on baseline of related variables according to the tertile distribution of BCAAs intensity (x &)

BCAAs % J¥ (mg/g protein)

R B (<C176. 528) 1 (176.528~183. 238) 5 (>>183.238) F/y* P H
SRR () 11.334+3. 14 11.00£3. 23 11.0243. 21 12.431¢ <0. 001
BMI(kg/m?) 19. 03+3. 97 18.78+4. 01 18. 6+3. 87 11.010° <0. 001
Bk, %) 1927 (52.00) 1789 (49.00) 1 845 (50.00) 4.787° 0.008
2 8] () 64.51411.51 63.81411.7 63.61411.54 6. 146 0.002
W 45 & (mmHg) 113.154+12.58 111.934+13.19 112.1412.24 10. 0762 <0. 001
#73K K (mmHg) 67.77+9.15 66. 449, 44 66.56+8. 95 23. 8422 <0. 001
1L #% (mmol /1) 5.140.54 5.0340.55 5.05+0. 63 12. 0542 0. 001
w5 TG IMLAE (s %) 187 (5.08) 179 (4.87) 168 (4.59) 0. 968" 0.616
= TC IfLAE (s %) 115 (3.12) 164 (4.47) 191 (5.21) 18. 109" <0. 001
& HDL-C IfiLfE (n» %) 318 (8.63) 278 (7.57) 239 (6.52) 10. 295° 0. 006
A B G AE (s 70) 14 (0. 45) 25 (0.79) 25 (0.79) 3.762P 0.152
LG 5% (ns %) 553 (15.01) 543 (14.79) 534 (14.57) 0. 283% 0. 868
EHRE (/D 96. 44-41. 35 103. 334+45. 41 111.954+53. 35 100. 9762 <0.001
N&hi (g/dd 33.36+22.52 37.15+24. 41 39.31427. 27 54. 0402 <0. 001
KA (g/dD 301. 91+129. 45 297.04+119. 25 316.12+123. 28 23. 4407 <0. 001
fie it (kCal/d) 1 893.514780. 60 1 935. 84754. 37 2 066.03E777.17 49. 940° <20. 001
fj‘i:;‘F{E~l)X2 {Ea
i TC IMUAE Ay %2 9w RS Tt i35 (OR=2. 011,95 % CI . 0.05), BCAAs.BCAAs %5 i V5 hy % 22 Pk 748 B 7 4%

1. 493~2.708) ., BCAAs %K F4H % TC IL4E Y &
9 KL B L FH 7 (OR = 1.781, 95% CI; 1. 326 ~
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2.651), H{RAKFALE.6~12 2 4 BCAAs FK
i TC i iE % 9 KBS T 85 (OR = 1. 447, 95 % CI ;
1.100~1. 905) . & 4E I 4 BCAAs % Ji 15 /K F- 41 &
TC IfiL FE % 9 KBS 38 F+ 85 (6 ~ 12 2 OR=1. 636,
95%CI:1.242~2.155;13~18 % OR=1.881.,95%
CI:1.170 ~3.024), Z R ¥ H H i ¥ & X (P <
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Tab. 3 Stratified analysis of the relationship between BCAAs and hypercholesterolemia by sex,age, and BMI

Iy RAS SRR
A5 LHAE . _ LHAE
= 4 p RN 1 PR AEL P
fi% i = ¥ P A WP i BRI 1 A bR 2 i P i
BCAAs JEREN 1 1.222(0.960~1.555) 1.434(1.132~1.818) 0.012 1.022(1.010~1.034)  <C0.001
s 1 1.400(1.013~1.935) 1.721(1.243~2. 384) 0. 005 0. 397 1. 029(1. 012~1. 047) 0. 001 0. 388
Ui 1 1.027(0.715~1.475) 1.143(0.810~1. 612) 0.706 ’ 1. 015€0. 998~1. 032) 0.075
6~12 % 1 1.337(1.018~1.756) 1.447(1.100~1.905) 0.026 0,314 1. 020(1. 007~1. 034) 0. 004 0. 748
13~18% 1 0.879(0.524~1.473) 1.378(0. 854~2.223) 0.110 ’ 1. 024(1. 001~1. 048) 0.044
EHKRE 1 1.401(1.040~1. 888) 1.781(1.326~2.391) 0. 001 0. 285 1.034(1.019~1.049)  <<0.001 0,091
. o) .
BEMBE 1 0.976(0.650~1.467) 0.989(0. 664~1.475) 0. 993 1.001¢0. 981~1.022) 0. 907
BCAAs % & Mk 1 1.447(1.132~1.850) 1.718(1.354~2.182) <C0.001 1.030(1. 018~1.042)  <C0.001
4 1 1.563(1.110~2.200) 1.899(1.361~2.651) 0. 001 0,373 1.037(1. 020~1.053)  <C0. 001 0. 257
. . L0
2 1 1.325(0.930~1.888) 1.533(1.088~2.161) 0. 050 1. 023(1. 007 ~1. 040) 0. 005
6~12 % 1 1.372(1.032~1.824) 1.636(1.242~2.155) 0.002 0. 700 1.028(1.015~1.042)  <<0.001 0. 794
13~18% 1 1.555(0.958~2.524) 1.881(1.170~3.024) 0.032 T 1L 031(1. 009~1. 054) 0.005
E# KRR 1 1.428(1.040~1.959) 2.011(1.493~2.708) <0.001 o 027 1. 039(1. 025~1.054)  <<0. 001 0,018
BEAME 1 1.433€0.972~2.113) 1.169(0. 777~1.757) 0. 069 ’ 1.011¢0. 991 ~1. 030) 0.232
T VR AR RS N BMIL R T & 5K I
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Fig. 1 Pathway of the mediating role of BMI in the relationship between BCAAs and hypercholesterolemia
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