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Participants Adults

Intervention -hydroxy-p-methylbutyrate
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Outcomes Possible improvements in cortisol, testosterone,

insulin-like growth factor-1, and growth hormone

Study design Clinical trial
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haracteristics Crude model Model 1 Model 2

95%Cl 95%Cl 95%Cl

DI-GM 0.90 (0.85,0.95) <0.001 0.89 (0.84,0.94) <0.001 091 (0.85,0.98) 002
Character

0-3 Ref Ref Ref

4 0.89 (0.69, 1.14) 0336 089 (0.67,1.17) 0384 095 (0.72,1.26) 0728

5 0.75 (0.61,093) 0012 077 (0.61,0.98) 0038 088 (0.67, 1.17) 036

26 0.61 (0.48,0.77) <0.001 057 (0.45,0.72) <0.0001 062 (0.45, 0.86) 001
Trend test <0.0001 <0.0001 0.005

Cruel model: DI_GMA. Model 1: Adjusted for age, gender, race, education, PIR. Model 2: adjusted, age, gender, race, education, Alt, Ast, Hypertension, hs-CR. Ref,reference. p value in bold
indicates statistical significance. MASLD, Metabolic Dysfunction-Associated Steatotic Liver Disease; DI-GM, dietary index for gut microbiota; PIR, Poverty Income Ratios hs-CR, high-
sensitivity C-reactive protein, Body Mass Index.
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Model
Characteristics P value
OR (95%CI)

Gender
Female 0.87(0.80,0.93) —— <0.001
Male 0.94(0.89,1.00) 0.069
Race
Other 0.96(0.78,1.18) —_——— 0.696
Mexican 0.87(0.79,0.96) —— 0.009
White 0.88(0.82,0.94) e <0.001
Black 0.91(0.80,1.04) —o—t 0.159
Education
High School 0.98(0.87,1.10) —a— 0.703
Less than High 1.09(0.93,1.29) ——— 0281
Above high shcool  0.87(0.80,0.94) 0.001
PIR
Poor 0.93(0.84,1.02) 0.122
Moderate 0.94(0.85,1.03) 0.188
High 0.86(0.79,0.95) 0.003
Hypertension
No 0.87(0.81,0.94) <0.001
Yes 0.93(0.88,0.99) 0.021
Diabetes
No 0.89(0.83,0.96) 0.003
Yes 0.96(0.85,1.08) 0.494
BMI
>=25 0.94(0.89,0.99) 0.017
18.5-25 0.80(0.66,0.98) 0.033
<185 0.62(0.26,1.51) - 0262
0.2 0.4 0.6 0.8 1 12 1.4 1.6

Cl, Confidence interval; DI-GM, dietary index for gut microbiota; NHANES, National Health and Nutrition Examination Survey; OR, Odd Ratio; PIR, poverty income ratios BMI, body mass
index
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Mediator Direct effect Indirect effect Total effect Proportion mediated (%)

(Mediated)
Estimate ~0019 ~0.003 -0022
15.68%
hs-CRP 95% CI (~0.029, -0.010) (~0.006,0) (~0.033, -0.010)
Palue <0.001 <0.001 <0.001 <0.001
Estimate ~0.009 ~0013 -0.021
59.47%
BMI 95% CI (-0.018,0) (<0.018,-0.010) (-0.032,-0.010)
Palue 0.060 <0.001 <0.001 <0.001

Models were adjusted for age, sex, race/ethnicity, education level, PIR, Al, Ast, and hypertension. Abbreviations: MASLD: Metabolic Dysfunction-Associated Steatotic Liver Disease; Cl,
Confidence Interval; DI-GM, dietary index for gut microbiota, PIR, poverty income ratio; BMI, body mass index; hs-CRP, high-sensitivity C-reactive protein.
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Variables Total (n 473) Non-MASLD (n 226) MASLD (n 47) P
Age, M (Qu Q) 53.00 (39.00, 67.00) 50,00 (35.00, 65.00) 58.00 (45.00, 70.00) <0.001
PIR, M (Qi, Q) 220(1.17,4.29) 240 (1.25, 4.44) 199 (1.09,3.92) <0.001
BMI, M (Q1, Q) 27.99 (24,36, 32.30) 25,87 (23.01,29.20) 32.18 (28.80, 36.39) <0001
DIGM, M (Qu, Q) 5.00 (4.00, 6.00) 5.00 (4.00, 6.00) 4,00 (3.00, 6.00) <0.001
AlLM Q1 Q) 21,00 (16.00, 28.00) 19.00 (15.00, 24.00) 25.00 (20,00, 34.00) <0001
Ast, M (Qu, Q) 2300 (20.00, 27.00) 23.00 (19.00, 26.00) 25,00 (21.00, 30.00) <0.001
hs-CRR M (Q1, Q) 0.19 (008, 0.45) 0.14 (006, 0.33) 031 (0.15,0.67) <0.001
HOMA IR, M (Q1, Q) 264(1.59,4.62) 1.83(1.28,265) 545(3.95,7.79) <0.001
Gender, n (%) <0001
Female 1867 (53.76) 1,291 (58.00) 576 (46.19)
Male 1,606 (46.24) 935 (42.00) 671(5381)
Race, n (%) <0001
Black 644 (18.54) 508 (22.82) 136 (1091)
Mexican 553 (15.92) 254 (11.41) 299 (23.98)
Other 506 (14.57) 336 (15.09) 170 (13.63)
White 1770 (50.96) 1,128 (50.67) 642 (51.48)
Education, n (%) <0.001
High school 1,273 (36.65) 789 (35.44) 484 (38.81)
Less than high school 432 (12.44) 204(9.16) 228(18.28)
Some college or AA degree 1768 (50.91) 1,233 (55.39) 535 (42.90)
Diabetes Mellitus, n (%) <0.001
No 2,685(77.31) 1926 (86.52) 759 (60.87)
Yes 788 (22.69) 300 (13.48) 488 (39.13)
Hypertension, n (%) <0.001
No 1912 (55.05) 1,415 (63.57) 497 (39.86)
Yes. 1,561 (44.95) 811 (36.43) 750 (60.14)
Smoke, n (%) <0.001
Former 926 (26.6) 505 (22.69) 421 (33.76)
Never 1998 (57.53) 1,338 (60.11) 660 (52.93)
Now 549 (1581) 383 (17.21) 166 (1331)

The DI-GM ranges from 010 14 and grouped according o 0-3, 4, 5, and 26. DI-GM, dietary index for gut microbiota; NHANES, National Health and Nutrition Examination Survey; PIR,
Poverty Income Ratio; BMI, Body Mass Index; hs-CRP, high-sensitivity C-reactive protein.
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Peptide NGGGDMSA PVDFAGFY DGKAGIMT KAAAGKD KAAAGKDGKAG GTTTMAPSAKQ TMAPSAKQ GSGGEEAA

sequence

Mass (Da) 707.82 91511 79202 659.82 97324 109238 833.07 67674
Matched sequence in VNGGGDMSA.Q DPVDFAGFY.T KDGKAGIMTK GKAAAGKDG GKAAAGKDGKAGI G.GTTTMAPSAKQK TTMAPSAKQG G.GSGGEEAAR
semen armeniacac*

VMSS' ~0.86 051 -098 -021 -028 -0.70 -133 -0.16
Antihypertension Non-AHT AHT Non-AHT Non-AHT Non-AHT Non-AHT Non-AHT Non-AHT
prediction

ACE-inhibitory ND 105,61 ND ND ND ND ND ND

activity (ICy;: pmol/L)

Probability © 026 085 035 0.13 032 0.08 0.11 0.11
Ferrous chelating ND 11.76 £ 0.27 ND ND ND ND ND ND
capacity (mg/g)
Hydrophobic amino 25.00% 62.50% 37.50% 42.86% 36.36% 36.36% 50.00% 25.00%
acid content (%)
Hydrophobicity ~0.08 018 ~0.06 -029 —0.23 ~0.16 -0.19 —0.07
Amphiphilicity 0.00 063 0.46 1.05 1.00 0.45 0.61 032
Hydrophilicity 021 =079 025 107 091 0.00 0.10 0.66
Isoelectric point 3.80 3.80 6.19 894 972 9.11 9.11 3.80
Safety’
Toxicity* =05 =05 =05 =05 -05 =05 =05 =05
Allergenicity No No No No No No No No

From the National Center for Biotechnology Information (NCBI); "VMSS (vector machine software score) and physicochemical properties were in silco predicted using the AHTPDB database, AHT: antihypertension; the predict probability for antioxidant activity
using the database Peptide Ranker server; ‘the safety data, including potential toxicity and allergenicity, were predicted using the database ToxinPred and AlgPred, respectively. ~0.5” means non-toxic peptides. ND, not measured.
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Samples ABTS* scavenging activity (%) OH scavenging activity (%) Superoxide radical scavenging Ferric reducing ability
ability (%)

Before After Before After Before After Before After
gastrointestinal ESUCINESE gastrointestinal gastrointestinal [ES G ESET gastrointestinal  gastrointestinal gastrointestinal

BAG-2H-C 60.05% £ 2.15%b ND 43.07% £ 0.25%¢ ND 4141% £ 4.29%¢ ND 0293 £0012¢ ND
PVDEAGFY 72.78% + 467% 75.37% £ 3.18% 96.58% £ 3.77% 92.00% £ 4.82%a 72.31% £ 047%b 69.08% £ 2.75% 0.401+0.009b 03850015
PVDEAGEY-

i 35.18% £ 116%¢ ND 79.37% £ 421%b ND 69.55% £ 3.41%b ND 0225400124 ND

e
Glutathione 7925+ 1.67% ND 95.56% £ 1.38%a ND 90.52% + 497%a ND 0,675+ 0019 ND

ifferent lowercase letters (a-d) in the same column mean significant difference (p < 0.05); ND, not measured.
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Targets
ACE (PDB-108A)

Keapl (ID:2FLU)

core

1065

1100

C-score
500

4.00

Re

Tyr523: 2.91 A; Tyr520: 1.97 A; Glu376: 2.88 A; GIn281: 2.42 A,
276 A; Ala354: 1.9 A; His353: 2.89 A; Lys511:3.12 A

the length of hydrogen bonds

Val608: 3.14 A; Gly367: 2.85 A; Val606: 2.02 A; Val512: 3.02 A;
Val512:2.98 A; 11e559: 2.76 A

Hydrophobic interactiol

Ser3s5, GIn281, Glu376, Lysd54, Aspds3,
Thr282, Val379, Val380, His383, His353,
Ala354, Val518, Asn277, Phe391

Glu79, Val420, Gly367, Vald18, Val514,
Val606, Val418
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Items ND HFD IF

Inital body
21.02 £ 0.68 21.60 + 1.09 21.70 £ 0.94
weight (¢)
Final body weight (g) 2843+ 0.88° 3513082 3105 0.85"
Weight gain (g) 7.41£0.88° 13.53+0.82" 935+ 0.85
Food intake (g/da
w/day 291+0.16" 27040.16" 28140.12%
per mouse)
Energy intake (keal/
11.18 £ 0.60° 14.75 £ 0.64° 1412+ 0.83"
day per mouse)
Food efficiency ratio
0.53+0.03" 0.73 £ 0.03" 0.53+0.03"
(%)
Lee’s index 311.48 £7.56" 331.44£7.62" 32398+6.22"

"HPSIDE, high-purity insoluble dietary iber from okara; I, intermitent asting; HED, high-fat diet.
"Food efficiency ratio (FER) = body weight gain (g)/energy intake (keal/day per mouse).

ifferent letters in the same line (a, b, ¢, and d) are significantly different (p < 0.05). Results are expressed as mean + SD (1 = 10).

SIDF

21654073

29,65+ 131°

800+ 131°

232014

1239£080°

0514003

314.36 £ 6.66"

HPSIDF + IF

21674053

27524097

585097

2364 0.15°

12,00 £ 0.68"

0.39+0.02°

30877 +5.29"
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Item: ND HFD IF SIDF HPSIDF + IF
Liver index (%) 342+0.10° 368009 351011 345£0.12" 3.41+0.06"
Epididymal fat (%) 0.74:£0.09 1.87 £ 0.30" 152£0.31" 130+ 0.26% 1.09 0,14
Subcutaneous fat (%) 2.10£0.18° 4.99:+ 1.07* 3.49+028 279£031% 2424023
Groin fat (%) 022005 075 £ 0.08" 055 +0.04" 047 £0.02° 0.37:£0.03¢
Scapular fat (%) 021:£0.01° 0.18:£ 0.02° 0224002 0.27£0.02" 032+0.05

"HPSIDE, high-purity insoluble dietary fiber from okara; I, intermittent fasting; HED, high-fat diet
Liver index (%) = liver weight (g)/body weight (g).

The reative adipose tissue weight was calculated as a percentage of body weight [e.g., reative epididymal fat weight (%) = epididymal fat weight (g)/final body weight ()] Different leters in
the same line (a, b, ¢, d, and ¢) are significantly different (p < 0.05). Results are expressed as mean + SD (1 = 10).
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Parameters ND

Serum TC (mmol/L) 5.624020°
Serum TG (mmol/L) 0934005
Serum LDL-C (mmol/L) 0.41£008°
Serum HDL-C (mmol/L) 4584057
Serum FFA (umol/L) 7961 £ 7.11°
Liver TC (mmol/g prot) 119.+0.08°
Liver TG (mmol/g prot) 158+0.29°

‘HPSIDE, high-purity insoluble dietary iber from okara; I, intermittent asting; HED, high-fat diet.
ifferent letters in the same line (a,b,c, and d) are significantly different (p < 0.05). Results are expressed as mean £ SD (1 = 10).
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7.40 £ 034
117 £0.16"
151+042"
286+0.53

124925971
185+0.24

278+030°
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5.98:+048"
083£0.11%
0.94:£0.19"
415£072%
11581 £ 10.88"
155:£0.12°

2374011°
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5.40£047"
075%0.11¢
057 £0.11°
4360.55
9541434
134 £0.06

180 £0.12°

HPSIDF + IF
534£051°
0.61£008°
0.45 £ 0.08°
438075

8351 £6.71%
126£0.11°

150 £0.15°
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