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[Abstract] Objective: This paper aims to conduct the feature analysis and correlation analysis on the ocular collateral

features and differential metabolites in patients with chronic hepatitis B (CHB) complicated by glucose metabolism disorder
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(GMD) , particularly those with the damp-heat syndrome type, by integrating shadowless scleral imaging and metabolomics
technologies. Methods: A total of 313 patients were recruited from the Hepatology and Endocrinology Outpatient Departments of
Public Health Clinical Center of Chengdu according to the inclusion/exclusion criteria, and they were divided into a CHB group and
a CHB complicated by GMD groups (damp-heat syndrome group and non-damp-heat syndrome group). All patients underwent
high-definition ocular image acquisition and feature extraction using an intelligent analysis system for shadowless scleral imaging to
analyze the differences in the counting of morphological feature scores of ocular collaterals among groups. By using a digital
sampling method, 24 patients from each group were randomly selected, along with 20 healthy volunteers, for untargeted
metabolomic analysis of peripheral serum. Differential metabolites were identified, statistically analyzed, and subjected to potential
biomarker analysis and pathway enrichment. Spearman method was performed to conduct the correlation analysis on the differential
ocular collateral features and differential metabolites, followed by correlation network construction. Results: Compared with those
in the CHB group, patients with CHB complicated by GMD showed significant changes in ocular collateral feature scores such as
"hillock", "blood vessels", and "pale dusky coloration" (P<0.05). In comparison with those in the healthy group, metabolites
including N-acetylglucosamine, acetylhomoserine, and myo-inositol (AUC>0.7) were identified as potential biomarkers for the
disease. Compared with those in the CHB complicated by GMD group with non-damp-heat syndrome, patients with damp-heat
syndrome exhibited significant changes in feature scores of "plaques", "yellow coloration", "spleen", and "gallbladder" (P<0.05). In
comparison with those in the healthy group, metabolites such as O*’-4a-cyclic tetrahydrobiopterin, theobromine, xanthurenic acid,
and L-glutamic acid 5-phosphate (AUC>0.7) were identified as potential biomarkers for the damp-heat syndrome type. The
Spearman correlation analysis reveals weak to moderate linear correlations between the differential scleral collateral features and
metabolites. By constructing a "disease-syndrome" network of ocular diagnosis and metabolites, "xanthurenic acid-gallbladder" and
"theobromine-plaque/yellow coloration" were identified as specific molecular-phenotypic correlated biomarker clusters for CHB
complicated by GMD with dampness-heat syndrome. Conclusion: Patients with CHB complicated by GMD demonstrate
differential ocular diagnostic features and serum metabolites corresponding to disease states and dampness-heat syndrome. These
objective biomarkers can guide both clinical syndrome differentiation and medication. The macro-micro integration based on ocular
feature clusters and potential metabolic biomarkers offers an innovative approach to a combined traditional Chinese and Western
medicine diagnosis and treatment model for this disease.

[Keywords] chronic hepatitis B complicated by glucose metabolism disorder; damp-heat syndrome; shadowless scleral
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Fig. 1 Traditional Chinese medicine(TCM ) "macro-micro" research system for hepatitis B complicated with glucose metabolism disorder
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Table 1 General data of CHB combined with GMD group compared with CHB group

50 /451 (% )
415 1915 AR [M(P, P11 BMI(i+s)/kg* m™
e kS
CHB 4] 147 52.00(49.00,57.00) 106(72.1) 41(27.9) 23.98+3.14
CHB 4 7 GMD 41 166 55.00(49.50,60.00) 123(74.1) 43(25.9) 25.08+3.18
T/ZIx -1.929 0.157 -2.822
P 0.054 0.692 0.005
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Table 2 General data of CHB combined with GMD group damp-heat group compared with non-damp-heat group

P/ (% )
bl %k R M(P,,, P 1% ” BMI(5+s)/kg* m™
CHB & f: GMD {44 79 54.00(50.00,60.00) 63(79.7) 25.27+3.28
CHB 4 Jf GMD FE {2 #441 87 55.00(49.00,60.00) 60(69.0) 24.90+3.10
T/ZIx -0.377 2.507 0.700
P 0.706 0.113 0.484
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AR FERASRIT*HEES . B H
MetaboAnalyst % 3 Xf I & 2= 5 Q15 9 15 47 38 1
LE BT, 0 5 P<0.05 1) AR 15 38 [ A hy v 7 0 AR AR 1
ST

3 &R

3.0 —REORL S AL RS AR LA 2E R 8
LG8, A . 5 CHB B #F i,
CHB 4 Jf GMD # # BMI,GGT . TP .Urea .GLU .|}
K AR R R MR KA \LSM 5 CAP ¥ i
T+ & (P<0.05,P<0.01), 5 CHB & I GMD JE i #4
B, CHB A JF GMD i #4 #2 #% TP 5 GLO B
W ER(P<0.05), WE 1. F3IMK4,

3.2 HEFLXEMGREAR S BHi2EERERL
B it R BT R

3.21  HHIBEFAES A LB X IR QAR $E1T
ik (B A4 43 M, 5 CHB 41 b %8, CHB & 3+ GMD 4
M B B 2 S 2 BB T s (P<0.05) , i ik ”
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#3 CHBAS5E CHBHIH GMDA—BHAMILEK
Table 3 Comparison of general data between CHB group and CHB combined with GMD group
4151 %% ALTY/U-L"! ASTY/U-L! ALPY/U-L! GGTY/U-L" TPY/g-L"!
CHB 41 147 23.00(20.00,34.25) 23.00(20.00,32.00) 80.00(67.75,99.25) 21.00(15.00,31.00) 73.85(71.70,76.45)
CHB & GMD 41 166 26.00(20.00,37.50) 24.00(20.00,31.50) 76.00(65.50,102.00) 29.00(18.50,47.50)% 75.00(72.10,77.55)"
il 151 %5 ALBY/g-L"! GLOY/g-L"! TBilY/pmol-L"! DBILY/pmol-L"  IBILY/wmol-L"
CHB 41 147 45.75(44.38,47.40) 27.90(26.00,30.30) 14.00(9.75,14.13) 4.40(3.30,5.83) 9.10(6.55,13.93)
CHB & GMD 41 166 46.50(44.25,47.65) 28.50(26.35,30.90) 13.00(9.10,20.00) 4.50(3.30,6.35) 8.40(5.85,12.95)
il 151 % Urea”/mmol-L"' CRY/umol-L"! UA%/pumol-L"! GLUY/pmol-L"! LDH?/U-L"
CHB# 147 5.40(4.50,6.40)  77.00(68.75,87.00) 354.50(297.75,409.00) 5.22(4.90,5.54) 174.10+29.94
CHB &7 GMD 4 166 5.70(4.84,6.90)"  74.00(66.00,84.50) 345.00(292.00,385.00) 6.99(6.30,8.33)% 169.21433.53
i ks HBDH?/U-L" AFP?/pg L P 1# Bk P92V em i JE 8 V/em oK 4% C/em
CHB 4] 147 139.14+21.07 2.40(1.95,3.24) 1.10(1.00,1.20) 3.30(2.90,3.60) 9.30(8.55,10.35)
CHB & Jf GMD 41 166 134.81+24.89 2.55(1.53,3.60) 1.20(1.10,1.20)” 3.50(3.20,3.90)” 10.00(8.90,11.25)?
41 51 R LSMY/kPa CAP?/dB-m’ CHOL®/mmol-L" TGY/mmol-L"  HDL-C®/mmol-L"
CHB# 147 6.50(5.65,7.65) 244.72428.84 4.78+0.91 1.67(1.07,2.14) 1.22+0.32
CHB & Jf GMD 41 166 8.50(6.33,12.70)”  257.03+27.93% 4.76+1.62 1.53(1.10,2.42) 1.78+0.31
45 1511 % LDL-C%/mmol-L"
CHB#H 147 2.95+0.86
CHB & f: GMD 4 166 2.73+1.18

L HIREMOM P, P, PRxs(£ A1) ; 5 CHB 41 LA VP<0.05,2P<0.01

&4 CHBEHGMDERASIERMA-—MAMLER
Table 4 Comparison of general data between damp-heat group and non-damp-heat group in patients with CHB complicated with GMD

415 R ALT/U-L! AsTY/U-L! ALPY/U-L! GGTY/U-L" TPY/g-L"!
CHB %5 Jf GMD ¥ #4 41 79 27.00(19.75,38.25) 23.50(19.00,29.5)  76.00(65.75,96.75)  30.00(18.00,58.25) 74.05(71.50,76.23)"
CHB &+ GMDAER I 87 25.00(20.00,36.00) 25.00(22.00,32.00) 77.00(65.00,102.00) 29.00(19.00,40.00) 75.80(72.90,78.40)
25 11 %% ALB"/g-L" GLOV/g-L"! TBil”/wmol-L" DBILY/umol-L"  IBIL®/umol-L"
CHB % Jf GMD ¥ #4 41 79 46.15(44.65,47.50) 27.75(25.90,30.30) 12.70(8.98,18.88) 4.50(3.30,6.05)  8.40(5.60,12.83)
CHB &) GMDAERIMH 87 46.70(44.20,47.80) 29.20(26.70,31.40) 13.00(9.50,20.20) 4.40(3.30,6.70)  8.50(6.00,13.00)
2H 531 151 % Urea?/mmol-L" CR?/pumol-L" UAY/pumol-L"! GLUY/pmol-L"! LDH?/U-L"
CHB % Jf GMD ¥ #4441 79 5.86+1.55" 77.50£14.15  346.50(292.75,390.25) 6.98(6.22,8.09) 174.80+39.54
CHB & GMD AEiE#4l 87 5.92+1.80 73.43£16.80  342.00(281.00,380.00) 7.06(6.34,8.40) 163.88+25.95
4151 1% HBDH®/U-L" AFP?/pg-L" Ik A2 Y em T 1 fem i 45 Jem
CHB %5 Jf GMD ¥ #4441 79 138.85+28.84 2.57(1.46,3.65) 1.20(1.10,1.20) 3.50(3.20,3.80)  9.90(8.90,11.50)
CHB & GMD AR #4l 87 130.95+20.00 2.53(1.56,3.59) 1.20(1.10,1.25) 3.60(3.20,4.20)  10.00(9.00,11.60)
24 51 1 %1 LSMY/kPa CAP?/dB-m™ CHOL?/mmol-L" TGY/mmol-L"  HDL-C®mmol-L"
CHB %5 Jf GMD ¥ #4 41 79 8.95(6.20,10.85) 261.71+24.72 4.78+1.91 1.38(0.83,2.64)  1.16+0.37
CHB & GMD ARiE#4l 87 8.25(6.50,14.13) 253.22429.93 4.74+1.43 1.65(1.29,2.37)  1.19+0.26
2 51 %1%  LDL-C®/mmol-L"
CHB %5 7 GMD ¥ #4441 79 2.47(2.63,3.54)
CHB &+ GMDAERIM4H 87 2.55(2.10,3.8)

¥ : 5 CHB 4 JF GMD i #4455V P<0.05

B H %08 & U4 B 8 B R (P<0.05) ;5 CHB & JF
GMD JETR 4 [ 4%, CHB & Jf GMD i H 41 AY “ Bt ™

HHKIESR BT &, Z25 BEA 51 FE L (P<
0.05), WLFRS5SFZER6,
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®5 CHB&EH GMDA.CHBHEBEREEAERFMELLE [M(P,,P,)]

Table 5 Comparison of morphological characteristics of eye collaterals between patients with CHB combined with GMD and those with

simple CHB [ M(P,,,P,,)] o
F 45 A 1% I3 BE % . H% i Bk
CHB 4 147 1.00(0.00,2.00) 3.00(1.00,4.00) 3.00(2.00,4.00) 1.00(0.00,3.00)  0.00(0.00,0.00) 8.00(5.00,12.00)

CHB#JEGMD4 166  0.00(0.00,1.00) 3.00(1.00,5.25) 3.00(2.00,4.00) 2.00(1.00,3.25)"  0.00(0.00,0.00) 7.00(3.00,11.00)"

1. 5 CHB 4 L4 " P<0.05(F 7/ 9[A))

®6 CHBEHFGMDAERHMAE FEHNHBERKMERFMELR [M(P,,P,)]

Table 6 Comparison of morphological characteristics of eye collaterals between damp-heat syndrome group and non-damp-heat syndrome

group in patients with CHB complicated with GMD [ M(P,.,P,,) ] Vax
EEEER0R 5154 py BE %8 I H# I ik
CHB 4 7 GMD 1 #44H 79 0.50(0.00,2.00) 3.00(2.00,6.00)" 3.00(2.00,4.00) 2.00(1.00,4.00) 0.00(0.00,0.00) 7.00(4.00,12.75)

CHB &+ GMDAER 4L 87 0.00(0.00,1.00) 3.00(1.00,4.00) 3.00(2.00,4.00) 2.00(1.00,3.00) 0.00(0.00,0.00) 7.00(2.00,11.00)

¥ : 5 CHB £33 GMD 41 @ A 4H H % VP<0.05(F 8 K 10 17])

322 HEBEFRIESNT R 5 CHB4 i,
CHB 4 1 GMD 41 /9 “ ¥y 25 607 1) 360 B 4 BH I %
&, 25 B8 %1% % X (P<0.05) ;1M 5 CHB & JF

*7 CHB&FH GMDZA.CHBHEHHEMBIFMELLE [M(P,,.P,)]

Table 7 Comparison of color characteristics of eye collaterals between patients with CHB combined with GMD and those with simple CHB

GMD 518 21 1L 8, CHB 4 Jf: GMD 15 4 1 « %
BB aR SRR, ZR BRI E L (P<
0.05). WERITHMES.

[M(Py. P,)] ar
S8 1% T 85 e o) L o e
CHB 41 147 5.00(3.00,8.00)  0.00(0.00,1.00) 0.00(0.00,1.00) 1.00(1.00,1.00) 2.00(1.00,5.00) 0.00(0.00,1.50)
CHB 43 GMD #1 166 4.00(2.00,7.00)"  0.50(0.00,1.00) 0.00(0.00,1.00) 1.00(1.00,2.00) 3.00(1.00,5.00) 1.00(0.00,2.00)
H 2% 43 1E 1% I EANER B AR o) PR H
CHB 4l 147 1.00(0.00,2.00)  1.00(0.00,2.00) 0.00(0.00,0.50) 0.00(0.00,0.00) 0.00(0.00,0.00) 0.00(0.00,0.00)
CHB A ) GMD 4 166 1.00(0.00,2.00)  1.00(0.00,2.00) 0.00(0.00,1.00) 0.00(0.00,0.00) 0.00(0.00,0.00) 0.00(0.00,0.00)

®8 CHBAJ GMDEMAM JRAMBEHEMEHELR [ M(P,,P)]

Table 8 Comparison of color characteristics of eye collaterals collaterals between damp-heat syndrome group and non-damp-heat

syndrome group in patients with CHB complicated with GMD [ M(P,,,P,,) ] 73
H 45 RRAIE 1%k T LB Bk (0 B W wE

CHB £ Jf GMD i 441 79 4.00(3.00,7.00) 0.00(0.00,1.75) 0.00(0.00,1.00) 1.00(0.00,2.00) 4.00(2.00,5.00)" 1.00(0.00,2.00)

CHB % Jf GMD JE i #44 87 4.00(2.00,7.00) 1.00(0.00,1.00) 0.00(0.00,1.00) 1.00(0.00,1.25) 2.00(0.00,4.25) 0.00(0.00,1.00)
F 45 4R 1IE %% b EAN A BheTfn, af B K R

CHB £ Jf GMD i 441 79 1.00(0.00,2.00) 1.00(0.00,2.00) 0.00(0.00,1.00) 0.00(0.00,0.00) 0.00(0.00,0.00) 0.00(0.00,0.00)

CHB 4 JF GMD JE i #4.41 87 1.00(0.00,2.00) 1.00(0.00,2.00) 0.00(0.00,1.00) 0.00(0.00,0.00) 0.00(0.00,0.00) 0.00(0.00,0.00)

GMD i 4] 5 R 78 4] 45 41 2 18] AR e a9 A
—E X4y ; PLS-DA 45 5 5 7R , 4 %F L 25 [A] REAS 23 A7
BRI, B A R, 45 4 8 RE AR 4 A 5 P

323 HEAXERESHT L 5 CHB 4 4,
CHB &I GMD A £ R L4l E X ;M5 CHB &
3 GMD JE B #4185, CHB & 3F GMD 7 #4241 /Y

CHET R g XL B A B T (P<0.05) . L

FOME 10,

3.3 CHB A I GMD HY“ o5 -UE " E #0 m) £ 355 2 2 20 Br

331 HHAZGit ok PCAZRE/R, K545

{dt ) 41 .CHB & JF GMD 41 5 CHB 41 .CHB & Jf
- 278 -

8P TR A e B, U A S [ £ 53 i) 4 £ R AE A
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®9 CHBEH GMDZA.CHBHEEBEXMFFMELLE [M(P,,P,)]

Table 9 Comparison of eye collateral location characteristics between patients with CHB combined with GMD and those with simple CHB

[M(P,,,P,)] 4
H 46 BT 1% = it N N o i
CHB 41 147 0.00(0.00,1.00) 1.00(0.00,2.00) 2.00(1.00,3.00) 0.00(0.00,1.00) 4.00(3.00,5.50) 2.00(1.00,3.00)

CHB A I GMD 4] 166 0.00(0.00,1.00) 1.00(0.00,2.00)

2.00(1.00,3.00) 0.00(0.00,1.00) 4.00(2.00,5.25) 1.00(0.00,3.00)

F 26 431K %% (1 55 1

=k il /i

CHB4 147 1.00(0.00,2.00) 0.00(0.00,0.00)

CHB #JF GMD 4 166 1.00(0.00,2.00) 0.00(0.00,0.00)

1.00(0.00,1.00) 1.00(0.00,3.00) 3.00(1.00,4.00)
0.00(0.00,1.00) 1.00(1.00,3.00) 3.00(2.00,5.00)

®10 CHBAHFGMDERA JFERBEEEHERMUBMELR [M(P,,P,)]

Table 10 Comparison of eye collateral location characteristics between damp-heat syndrome group and non-damp-heat syndrome group in

patients with CHB complicated with GMD [ M(P,,,P,,) ] ix
EETEE0R 1%k A gt K /N N Jiti
CHB & 1 GMD i #4441 79 0.00(0.00,1.00) 1.00(0.00,2.00)" 2.00(1.00,3.75) 0.00(0.00,1.00) 4.00(2.00,5.50) 1.00(0.00,4.00)

CHB 4 Jf GMD JE iR #4420 87

0.00(0.00,1.00) 0.50(0.00,2.00) 2.00(1.00,3.00) 0.00(0.00,1.00) 4.00(2.75,6.00) 1.00(0.00,2.00)

F 26 5 1iE 11 % 'n'=’i‘ Ji% 1

=4k il JE!

CHB 4 Jf GMD i #4441 79

CHB % 71 GMD JE iR #4420 87

0.00(0.00,1.00) 0.00(0.00,0.75) 0.00(0.00,1.00) 1.00(0.00,2.75) 4.00(2.00,5.00)"
0.00(0.00,1.00) 0.00(0.00,0.00) 0.00(0.00,1.00) 1.00(0.00,3.00) 3.00(1.00,4.00)

i 3 4 |) 22 S AR P A B9 R 2 R g T R
5, Ll OPLS-DA & 5 ) VIP {H>1 #1 Student's-test
i P<0.05, % f@ B 4 . CHB 41 #l CHB & Jf GMD 4
o AR BN 20 HE A58 40 0 P PR LA Ay B . WD 4y
Bra R E A 7R, CHB 4 5l FE 4 1t
A0k 507 S 22 F AR (B 441 4 R
66 1~) ; CHB 4145 3 GMD 41 5 fdt e 21 b 45, %0 4 B
e 489 = AW ( LI 4124, R 774 ) 5
CHB & Jf GMD {2 # 41 5 fd Bl 41 tb 42, O %
497 2SR (4174, T8 804 ) ;CHB &
I GMD JE TR AL 5 R4 L 5%, 0 ik 478 2 5
R (B 3994, F 8 794 ) ; CHB A 7 GMD 4
5 CHB 41 b &, i ik i 125 4> 22 A0 9 ( 1A
63>, T 624 );CHB & Jf GMD {441 5 CHB &
JF GMD HE WA LA, 0 BE 113 4 22 K AR
( W 704>, F 18434 ) . DL OPLS-DA #& A rfn
VIP {f>1, FC>1.5 8 <0.667 & P<0.05 J b #E , [ i}
XF Lt HMDB 5 41 2 HE B P9 08 7E A 385 9 2 i 4% .
QUL 1

SR, % T 22 7 P PN Eb T A8 1 A8 BH 1
WS, hy A T AR il A AR R 2 AR AL IR
R — 25 % BT A A 4T T R 2 ANOVA 43
Bro L P<0.05 Sk i 25 1 A, 1 56 07 1 1 7 {gt
21 .CHB 4 .CHB 4 I GMD 21 3 41 i) 77 15 Bk i 3%
PE2E R AR Y . XZES A BT H S

K, I BUfE CHB 4 Jf GMD 5 CHB 6] L #¢ B AT
EVER Y, AW E T TR S B A% L 22
SEARE Y UE BT L AT T R H A, X &
B, T 22 A L T 25 O AR A K0T 5 R R 4 R
WA B A S A0 [ B 2 b AR LB 8 T 1AV e Y
AW, I HERR T 69 A4 7E W T HL A T B
P Z2 A 0 1T et o 1 A 22 i AR 5 A T B L AR A
B 16 S TEAR WY, HEBR 58 AR PR A 22 AR
Y, WP T T A R A AT SRR L ks 22 R AR
FE RN KNG AN A ST EY .
A W R AT AR ) R R IR SR A
W) BRI Z MBI EY -

3.3.3 CHB & Jf GMD W “Ji -k " e bn & R
PRI Al PRAR ST A AU AR AiE 22 5, $41 CHB
Ji&l CHB & Jf GMD bR &%) # & 1 2 .CHB
215 CHB 5 GMD 4 2 [] 5 95 X} 1o 25 S AR i 9
& BE L HEG AT fE T CHB A B S 80 R 25 110
R, 45 A B R 7 22 0 M 45 5% B A 41 AR
WIVE R b ik o Ry T DA I S AR i 9 7 Sl T
TR W A ) br S W AN A, 17 T ROC i 453 #r
FH5 AUC E AL B AR ) 12 Wi 2 BE . ROC 45
HWIR , N- £ BE A A E e L 2B 22 R LI A
94~ bR AR B AT 548 112 W X 40 T (AUC>
0.7) T UL 5 11 R RN I A4 B . AUC 1 HE 45 1 5 A
Yy U 358 5 R BRI R R o N- 2 T R N 2 R R
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S 2 B-N- £ Tk i W5 e (O-GleNAc) Bl 5& 16 A& i 1)
JEW, H O-GIeNAc# # il (OGT) /- 5 19 O-GIeNAc
W I Ak A 1 55 1 27 dEAb L R E RN R N T 2
Foft 40 it 1k B2 AH SE1T T O-GleN Ac 18 1 /K SF- 5 18 1%
FHCP(IR) R 2 E A DG, e 1 98 v il iz e AL 4
AR I T3 5 AT 1 530 B VT O 4 A A2 i
TR B B T R O o I AR R R AR A DO A R AR
FEY, RE I H P R 40 B Y B A R IOTE |, SE R
B 04 98 T AR T T R R RS R R TR R
ZUBREAER . 3-SR P R (3-HAA) & (4
IR -K IR AR E 7Y . YU S0 58 BoR
3-HAA 1Y 148 5 fin & 5 JiE & R #5145 L (HOMA-
IR) [ 38 i S 35 1E A ¢ , MATSUOKA 252 % #i
DM & # 1) 3-HAA & L . UL 3G 5 R B
L

R R 580 FAUE XA R AR (95 e, $R 11 CHB
A GMD B #GIE AR &Y, W3 T4 .CHB &
Jf GMD 1 FAE 4 5 R 18 Bk 20 2% SR Y 5 B
B HEBR T 0 AR B S 300 4 S A 22 A AR
Y, 454 L 2 ANOVA 25 3L ) 4% 47 SR 9 1
Jobr B . FAEUEAT T ROC R Hr , HF 1T 5%
AUCH A AR 2 Wi sk fig . ROCE5 R IR,
02'-4a- R VU S AE Wy NS n] vl Bl B R R \L-15 A R
S-WEIR 5 114 bR B B 912 I X 5 T
71 (AUC>0.7, P<0.05, P<0.01) UL 34 55 4 R BE b 44
o AUCEHE 4 w5 159 UL 3G 5 s R B 4 et
o BR R 2 (O MR- R IR A RIBE W =), &
RATERNE S, 2 5%& % 0 & 2R E [ 1DO h £
R A i 2 [ a0y TH R (IFN-y) 40 ML/ R
(IL)-2 45 ], H 5% B0 5 RAE VR AL N3 % YA
Ko LR IE T A Bk R W R (OCFA) , 2k
5T Jo 38 4 B8 A i AR fb 2 B R IR IR SR
55 fig T B RE AR AL AR G, [R5 i 7 18R K SF- T s AT RE R
7 R 107 43 ik 1 e mX R P B A o 8 2R I AN (MetO)
e AR A AL =Y 8 E AR R O R
b i
3.3.4 CHB & GMD“ % -1iE " 25 55 X 1 97 3 % &
£ KBS AER R EEZES MR YE S
Metaboanalyst 6.0 4% 7 #F 17 i % & £ , LA P<0.05 &
e S F o 45 B W, CHB 4145 {dt e 21 (1% 22 S AR it
Y, FEEEFENAR KLAMRMA ARG K
WA EARMEARNEYH K. T]RARE .2
1% IV T A B A2 WA T AR RS R A A
AN TR R 7 R 0 AR W R L A AR AR

- 280 -

4558 B% ; CHB & % GMD 41 5 18 4 1 2 SRt
TR R OR TN AR RN R
P& R K4 & R A4 &R AR T R AR 4 &
PR e TR R S 5 R 9 A ) A B R R A B
AR AR s R AT A A DU IR AR A 1 A g
T2 (4 A ) 6 I RS TR A ) A . iE— 2B X
W4 25 53 i B 22 4B )5 & B, CHB 4 JF GMD 41 4§
A WE T E A 4%, 0 00 S R AR 5
BRI AW A R, R R R R AR, B A R AR
W, A6 A O RS . CHB &) GMD 41 5 CHB 41
14 22 S A ) 32 B A A A R FAIC AR R AR
e LB A 5 30 B

CHB £ Jf GMD 12 A 41 5 filt 5 41 (1% 22 5 10
Y, FEEEERNEAR AR AR EY
B AR K& DR AR A T A,
A6 2E D00 R AR T R A A AR L R N
SRR W AW A B R T A TR A A 6 R AL A
i 2 A I8F L vz TR A At i 2 TR A A a5
CHB 4 Jf GMD 3E 1 4 41 5 i B 41 19 25 AR 4
IR AR OR TN AR A RN 0 R A
PR KA e Ay & e AR T e AR L 46
FiR 5o S TR RN S 58 R 0 A 0 A ARG 4R A A 4
i AR A R A W G T SR A R R DU R
AR R TR R T | 2 i R R I 2 e 1 £ i 45 3
H o TR S — 2 X 4 22 S0 US4 R R B
CHB £ Jf GMD 411 #4145 A7 15 5 B A 1 5% -
12 T A A 2SR A= ) & . CHB & 9 GMD 1 #4
415 R W R AL 22 S AR 32 AR R R
i
34 “HE-REY Mty Harc @k
PG M S AT 3L SEE0 T H 48 HRAE (1) 7 W0 Ak 32 B
S kb o TRGEN B S RIEERR X NG
S ARG 2 ST 5% B T ORG o 11 26 A R S A
BT B WA H 4R, 85 AR AL A R O 1k
S E %R E A 2 SR . X R A
I RE % [ R H 265 T8 0 4 7 IR AR ML, 38 0] A v
“H g8 R AR AR IR AR W 2 R S 0 H
28 REAE 55 IOW AR A B L b R R AR 2 G
BRI 2%, 48 m H 2 5HUERRETERE WS B R N
CHB & Jf GMD ¥ 1 1 10 3005 iF fi 43 78 S A~ 44
Ak T T B HLORG M AL Y S RE | Bl ) P BEORE HE 12T IR
RIS A1 .

AW 5T K FH Spearman AH 5 %4 43 i G A F
B EA A TE iR ) L R FH AR X A G R A (r) il
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743 9%:0.1~0.3 EFHI 5, 0.3~0.5 N ZE 4 56 ,>0.5
RS . FI ] Cytoscape B F 44 7 i R 42 -4 8 56
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Fig. 4 Macro-micro combination hypothesis and further verification based on metabolic diseases
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