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Impact of type 2 diabetes on ocular surface microbiota diversity and function in patients with cataract
MENG Keqing' , XU Yanhui', LIU Xiaojing” s DONG Wei' (1. Hebei Eye Hospital s Hebei Key Laboratory
of Ophthalmology ,Cataract Department of Hebei Clinical Medical Research Center for Eye Diseases s Xingtai 054001,
Hebei ,China ;2. Hebei Medical University ,Ophthalmology Teaching and Research Office) ™™

Objective  To investigate the effects of type 2 diabetes mellitus on the diversity, composition, and
functional genes of the ocular surface microbiome in patients with cataract,and to further evaluate the correlation between
glycated hemoglobin levels and inflammatory factors in tears and the characteristics of the ocular surface microbiome.

Methods A prospective case-control study was conducted, involving 30 patients with type 2 diabetes and cataract
(diabetes group) and 30 patients with non-diabetic cataract (control group). Tear samples were collected preoperatively.,
and metagenomic sequencing was used to analyze the characteristics of the ocular surface microbiome. The microbial
diversity, species composition,and functional genes were compared between the two groups.  Results The ocular surface
microbial diversity was significantly reduced in the diabetic group, with significantly lower Shannon index[ 2. 35 (2. 05-
2.63) vs 3.17 (2.91-3.44),P<C0. 01], Simpson index,and Chaol index compared with the control group. The relative
abundance of Staphylococcus [30.85% (26.42%-35.17%) vs 23.76% (20.14%-27.39%),P<C0. 01] and Streptococcus
significantly increased in the diabetic group, while the abundance of Corynebacterium [ 9. 14% (7. 32%-10. 96%) vs
15.84% (12, 67%-19. 01%), P <C0. 01] and Propionibacterium significantly decreased. Functional genomic analysis
revealed upregulation of glucose metabolism pathways,including an increase in genes related to LPS synthesis [1. 82%
(1.56%-2.08%) vs 1.21% (1. 03%-1.39%), P <_0. 01], and biofilm formation, and decreased antioxidant system
function in the diabetic group. A strong positive correlation was observed between glycated hemoglobin levels and the
abundance of opportunistic pathogens (r = 0. 756). Tear inflammatory cytokines IL-18 and TNF-a levels were
significantly positively correlated with the abundance of Staphylococcus (r=20.672,0.685,both P<C0.01) and negatively
correlated with the abundance of Corynebacterium (r =-0. 634,-0. 651, both P < 0. 01), suggesting that the local
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inflammatory environment promotes the proliferation of pathogenic bacteria and inhibits the growth of beneficial bacteria.

Conclusion Type 2 diabetes significantly alters the structure and function of the ocular surface microbiome in cataract

patients,leading to a decrease in beneficial bacteria and an increase in opportunistic pathogens, increasing the risk of

postoperative infection. Glycated hemoglobin levels can be used as a biomarker for assessing ocular surface

microecological risk.
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Table 1 Comparison of baseline characteristics of patients
between the two groups
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Fig. 1 Comparison of e-diversity of ocular surface microorganisms
between the two groups of patients
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Table 2 Comparison of ocular surface microbial phylum composition
between the two groups of patients
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Table 4 Analysis of functional genomic differences in ocular surface
microorganisms between the two groups of patients
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5 MEXMESH

Spearman A 5& 73 B & WIBE b 1 21 28 oK 5 IR
FAR A W RE VR FRAE 22 0] 08 47 A 55 VI G (1 5) . Mk
M£L# H 5 Shannon 8805 W3 7 C (- =-0. 742,

P<C0.01),5 Simpson %4 (r=-0. 689, P <C0. 01) Fl
Chaol #5845 (r=-0. 634, P<<0. 0D E W ER L.

— 2

&

3
« & .m .m
8 L]
H awR 0523 ‘ 00 00
€ L | .‘05 .—05
AEREE 10 10

FETER |
BRHERE |

HIREE

WERFW

o .

MRS IL-18 TNF-a
A B

BeRER

A PEEMAEASREMEYIRFMMAEE B HBKRER
R R R P
5 Spearman HHX ST &R

Fig. 5 Spearman correlation analysis results
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