R oR R E M F R E o4 421 B 2
Journal of Pathogen Biology Feb. 2026, Vol.21,No. 2

o 147 -

DOI.:10. 13350/j. cjpb. 260202

i

R S Al A 1 2o A M PR AL A 0 A 2 i) ) S BB 2 A

HR LR, X5
P B B 27 6 45 L 2 e 585 — B R B2 IR0 1 37 T B 4730000

BH RR I Y 2B 5 R R O B A8 (DR 22 18] 1 3G 1, I At K 56 2y Ak 38 2% 5 1 A 38 A 19 56
. Hik T 2022-2024 SFFEARBEINA DR B 82 Bl S FEXT B 50 B R 42 SAEREA IEAT V3-V4 KT IFHIT o« £
BEPE B ZREYE . 454 LEISe 2007 B 22 5 . 2 T PICRUSt T T ) it 38 5% 5 18] Ak A6 00 23 162 008 A4k 1 20 28 19 L 1 i &%
RAE N T2 RS4RI 1T Spearman #HE0H7.  £R DR £ Shannon $8 %% (4. 23 40. 38) Ml Simpson $§ %1 (0. 79 =
0. 08) YK F %} B4 (35 P<C0. 05) , Firmicutes/Bacteroidetes WAH b Ft, Faecalibacterium Roseburia % 35 £ W i £ & F
V% . Escherichia-Shigella \Enterococcus %5 4 FSUR A 22 . Dy BEE i WO S 7 . P 7 R 134t 5 08 2 88 24: 9 & )7 DR 4
3% EIE(P<C0.05), THRACHE T I ; 40 S5t v & 5 25 i i (r =-0. 351) \RJE I F (r = 0. 424) S35 FR A7 7E 2 35 M 5% .
£t DR EH W MEY Z RS D BEE M R 2B 5 B0EE SRR AR R 4 B R e RS 2 UIAR 6, S DR A9 R
T B IR TT SR W HE AL T A A L
PRI U0 100 055 725 5 o T T 0 5 2 RE 5 T B B 5 AV G
[CENADE A 1673-5234(2026)02-0147-06

[Journal of Pathogen Biology. 2026 Feb. ;21(02):147—152. ]

Association analysis between intestinal microbial diversity and diabetic retinopathy

JIANG Yin, LIU Shuang, WANG Rui  (Department 2 of Ophthalmology s First Affiliated Hospital of
Nanyang Medical College s Nanyang 473000, Henan s China)

Objective To explore the association between gut microbial diversity and diabetic retinopathy (DR) ,and to
evaluate the relationship between relevant functional pathways and clinical indicators.  Methods Eity-two DR patients
and 50 healthy controls were enrolled from this hospital during 2022-2024. Fecal samples were collected for V3-V4 region
sequencing to calculate a diversity, diversity,and microbial differences were analyzed using LE[Se. Functional pathways
were predicted based on the PICRUSt tool. Clinical indicators including fasting blood glucose.glycated hemoglobin, blood
lipids,and inflammatory factors were measured, and Spearman correlation analysis was performed. Results Shannon
index (4.23=40.38) and Simpson index (0. 792£0. 08) in the DR group were lower than those in the control group (both
P<C0. 05). The Firmicutes/Bacteroidetes ratio increased, while the abundance of beneficial bacteria genera such as
Faecalibacterium and Roseburia decreased,and opportunistic pathogens such as Escherichia-Shigella and Enterococcus
increased. Functional pathway prediction showed that pyruvate metabolism and lipopolysaccharide biosynthesis were
significantly upregulated in the DR group (P<C0. 05) ,while butyrate metabolism was downregulated. Some key bacterial
genera were significantly correlated with fasting blood glucose (r =-0. 351) and inflammatory factors (r =0. 424).

Conclusion DR patients exhibit abnormal changes in gut microbial diversity and functional pathways, which are closely
related to glucose and lipid metabolism imbalance and inflammatory status, providing new microecological insights for

early intervention and treatment strategies for DR.
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Table I Comparison of basic demographic and clinical characteristics

between the diabetic retinopathy group (DR group) and the healthy
control group (HC group)

e T DR A (n=82) HC#(n=50) ;f§/x*{§ Pl
R () 61.35+7.34  60.1846.92 0.887  0.378
T/ LD 44/38 24/26 0.264  0.792
BMI(kg/m?) 25.1243.06  24.86+2.78  0.512  0.610

23 J& 1L 4% (mmol /1) 7.640. 92 2240. 46 16.257  <<0.01

o

&J5 2 bt (mmol/L)  9.72+1.28 6.39+0. 81 17.124  <0.01
HbAlc(%) 7.98+1.26 5.63+0. 28 14.641  <€0.01
SR [ B (mmol /1) 5.1040.87 4.7240.59 2.684  <0.01
il =i (mmol/L) 2.4140.70 1.7040. 55 5.940  <€0.01
LDL-C(mmol/L) 3.07+0.71 2.61+0.54 3.784  <0.01
HDL-C(mmol/L) 1.2340. 31 1.4240. 26 3.650  <€0.01
CRP(mg/L) 5.3642.23 3.85+1.61 4,048 <0.01
PCoA(Bray-Caurtis) NMDS(Weighted UniFrac)
0.04
. b | ° . °
0.02 ° . : '..'. ol
*T . 0.01 o o e
. '.-. .. ° . d . %
g T omee e |2 et e, L
§-ooo- 2 -.:P.:.-' r EMX% ._. §*s .
- .: ’ ~001} © .-. ®
-0.02}- :
-0.021~
-0.04 JLA()Z D,ﬁ) 0}12 ().:)4 _70]0_2 4),‘0] ﬂ,(lf) n_;n ﬂ,;M
PCoAl NMDS1
Group » DR ® HC Group » DR ® HC

Bl 1 HRFAMERFIEE(DR A) R BA(HC 4)
BRI EMBEN B SHEESN
Fig. 1 P-diversity analysis of intestinal microbiota in the diabetic
retinopathy group (DR group) and the healthy control
group (HC group)
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Table 2 Comparison of relative abundance of major bacterial phyla
between diabetic retinopathy group (DR group) and healthy control
group (HC group)

Bl DR 41(n=82) HC 4l (n=50) ¢ 8 P A
Bacteroidetes  40.12+4. 36 46.08+4.92 5.253 <C0.01
Firmicutes 54, 7145.15 50.2644.79 4. 300 <0. 01
Proteobacteria  3.28+0. 87 2.52+0. 62 5.046  <C0.01
Actinobacteria 1.89+0.61 1.14+0.59 2.485 0.020
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Fig.2 Average relative abundance of the top 10 bacterial phyla
in the diabetic retinopathy group (DR group) and the healthy control
group (HC group)
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Table 3 LEfSe analysis of key differential bacteria between diabetic
retinopathy group (DR group) and healthy control group (HC group)

PS (T30 1] MR LDA 4 (B E£SD) P fH
Escherichia-Shigella DR 21 3.524+0.21 0. 004
Enterococcus DR @ 3.147+0. 16 0.009
Faecalibacterium HC % 3.28+0.24 0.010
Roseburia HC 241 3.06+0.19 0.022
Ruminococcus _gnavus_group DR 21 2.98+0.17 0.035
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Fig. 4 LEfSe analysis of key differential bacteria between the diabetic
retinopathy group (DR group) and the healthy control group
(HC group) (LDA™>2)
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Table 5 Spearman correlation analysis between intestinal
microorganisms and clinical indicators
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Fig.5 Spearman correlation between key microorganisms
and metabolic pathways and clinical indicators
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