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[ Abstract ] Objective To explore the possibility that the intestinal flora profile in
complex anal fistula patients is different to that of healthy controls. This was assessed by sequencing
of 16S rDNA in fecal samples from cohorts representing these populations. Methods Fecal samples
were collected from 30 complex anal fistula patients and 30 matched healthy controls. Patients were
included if they met the diagnostic criteria of cryptoglandular anal fistula and had exhibited
symptoms for more than 3 months. Complex anal fistula is diagnosed under the following
circumstances: if the fistula in question spans 2/3 or more of the diameter of the anal sphincter; if
there are more than two external orifices or fistula tracks; or if recurrence is observed after
previous anal fistula surgery. Patients were excluded if there were comorbities including
inflammatory bowel disease (as assessed by colonoscopy), chronic diarrhea, chronic constipation,
diabetes, gastrointestinal malignancies, liver/ kidney dysfunction, or cognitive impairment. Patients
whose anal fistulas were caused by Crohn's disease, trauma, special infections (such as
actinomycosis and tuberculosis) were also excluded, as were those who had used antibiotics,
prebiotics, or probiotics that may affect intestinal microecology in the month prior to the study. Total
bacterial genomic DNA was extracted by PCR amplification of the V4 hypervariable region of the 16S
rRNA sequences. High-throughput sequencing and data analysis were performed on the Illumina
Miseq platform. Finally, operational taxonomic unit (OTU) clustering, alpha diversity and LEfSE data
analysis were carried out. The larger the Chao or ACE index is, the higher the species abundance of
the microflora is expected to be. Similarly, a smaller value for the Simpson index or a larger value for
the Shannon index indicates greater microflora diversity. There was no statistically significant
difference in gender, age, body mass index (BMI), drinking history, or smoking history between the
two groups (P>0.05), indicating that they were comparable. Results The o -diversity analysis
including ACE, Chao, Shannon and Simpson indexes indicated a richer diversity of intestinal
microflora in complex anal fistula patients than in healthy controls. In both patients and controls,
OUT cluster analysis demonstrated that 93.4%+32.0% and 87.4%*41.2% of sequences were from
Firmicutes and Bacteroidetes spp., respectively. On a genus level, samples from anal fistula patients
showed a greater abundance of Prevotella spp. (4.9%+7.4% vs. 0.1%+1.1%, P<0.001), Megamonas
(3.9%%8.2% vs. 0.5%+4.2%, P<0.05) and Lachnospira (2.6%+5.7% vs. 0.1%+3.4%, P<0.05), while
showing a lesser abundance of Proteobacteria spp. (0.02%+4.2% vs. 9.3%%14.4%, P<0.01),
Enterococcus (0.02%+2.3% vs. 9.3%+19.6%, P<0.05), Bacteroides (24.7%+9.9% vs. 29.8%+9.1%,
P<0.05) and Klebsiella (0.4%+4.2% vs. 3.9%+7.3%, P<0.05) compared with healthy controls. Intestinal
flora diversity in the complex anal fistula group was richer than in controls, as indicated by a
higher ACE index (293.30+44.00 vs. 218.75+33.83, t=102.069, P<0.001), a higher Chao index
(318.40+41.99vs.250.00+46.38,t=77.818, P=0.028), a higher Shannon index (3.36+0.29 vs. 2.43+0.34,
t=9.657, P=0.001), and a lower Simpson index (0.103+0.013 vs. 0.131+0.013, t=5.551, P=0.046). LDA
effect size analysis suggests that the main strains of Veillonellaceae, Selenemondales and Negativicutes,
which all belong to the phylum Firmicutes, have the greatest influence on the above difference
(LDA>4). Conclusions The diversity of intestinal flora in patients with complex anal fistula is
greater than in healthy controls, suggesting that these bacteria or their metabolites may be involved
in the occurrence and development of anal fistulas.
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AL W PRI T AL TE A Bl | T B R A 4
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LR,

= R EREANE 51T

Vg SZ IR AR BT BT TS 2 20 2 o B T30 R
FEG N, TR ROCEE S (0 Ao 7 3 o A0 B PRV TS 2 T[]
PRER M 57, 2 M 32 W AR 2R N E ) &8 T
4~5 dJiT SR MR TS YL FE Ml . IR B 1Y SR ATE
30 min AL B TR VKA (-80°C) NARTF&H -

= RN DNA 3318 fnai ik

BUR 2 50 mg ZE{HAE 5, #i FREZE(H {42 ) DNA
PEEGR ) & (Minka Gene Stool DNA kit ) ¥d BH 5 i 2
SRR BN FAERE 5 0 B A ) DNA . HEEUK
A 16S rDNA FE K Y V4 1] 728 X A7 918 . 1F i)
519 4 514F-5' GTGCCAGCMGCCGCGGTAA3 ' |, [z
] 51 ¥ & 1063R-5" ACAGCCATGCANCACCT3' .
P N RE 20 wl PCR AR £ . 36356 & Ak
CE I 2% W T REDHE R I 1R AL T 75 21 1Y PCR 77477,
B PP AS 2 ) PCR = 17 2l Ak (R AxyPrep DNA
358 15 TSt ) 8 U0 B BE S ) , FH Tris-HCL 36 i 46 1k
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UL R 2H DNA Y i

VU i 30 A v e 0
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P, I A AR W R A BRI 58 1 1 TR
DNA16S rRNA =yl 5 )7 . ZBRE S K <10 bp
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o AWE B s

1. ¥ E 2K 80 o0 (operational taxonomic unit,
OTU) R : OTU 4 ih Hbr 248 & — e &=
W, AN 16S rRNA JF 51 [R5 44 >97 % 1l v] LA L
F—AOTU, &4~ OTU KR F— AR AT 16S rRNA
JEH, AR EE 2 B OTU X — A AS [R] A4 240 B (A=
Yr) b, ik OTU 3 By o H WA it b 9 B 2R 9 2
FEPERUA RGP i) 215

R BTN S (e T BRI PRAEEER BB LR

P 1(%) ]

Al s 7 " Gt deme () )
BTN 30 12(40.0) 18(60.0) 33.48+14.64 22.38+1.96 14(46.7) 9(30.0)
f X IR 2 30 14(46.7) 16(53.3) 30.64+11.76 21.49+2.53 13(43.3) 10(33.3)
ZitHE X’=0.271 1=0.738 1=0.575 X*=0.067 X’=0.077
PAH 0.602 0.470 0.660 0.795 0.781
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Shannon 845055 . 1 o X LEFEFRAYTTHE 8T, AT T
fife BLREA T RLAE W 0 S B DL e ZFEE . ACE A
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0.1 5

T BREXT IR 2 30 48.0£20.9 39.4+20.3 10.9+17.2 0.1+1.7 1.3+4.5 0.1x1.1 0.5+4.2 0.1+3.4 9.3+14.4 9.3+19.6 29.8+9.1 3.9+7.3
ZiEN 1.305 0.252 1.826  0.694  0.704 3.514 2.021  2.063 3.389 2576 2.077 2276
Py 0.197 0.802 0.073  0.491 0.484  <0.001 0.048 0.044 0.001 0.013  0.042 0.027
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