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Potential relationship between vascular calcification,death risk and intestinal microbiota in hemodialysis
patients with chronic kidney disease

WU Haili, WU Xiuping, ZHANG Minmin, HU Di  (Respiratory Department of Tongling Municipal
Hospital , Tongling 244000 , Anhui ,China) * ™

Objective To preliminarily analyze the potential relationship between vascular calcification, death risk and
intestinal microbiota in hemodialysis patients with chronic kidney disease (CKD). and to provide reference for the
treatment and prevention of this kind of patients. Methods Forty-five patients with chronic kidney disease who met the
inclusion criteria in our hospital were selected as the research object,of which 24 patients with hemodialysis were dialysis
group and 21 patients without hemodialysis were non-dialysis group. The intestinal flora of patients was detected by
16SrDNA sequencing technology, and the changes of intestinal flora in each group were analyzed by bioinformatics
method. Results There were 12 cases of vascular calcification and 1 case of death in the dialysis group; There were 5
cases of vascular calcification and 0 deaths in the non dialysis group; The vascular calcification rate and mortality rate in
the dialysis group were higher than those in the non dialysis group,but the difference was not statistically significant (P>
0.05). The abundance of Firmicutes.Bacteroidetes , Proteobacteria » and Actinobacteria was higher in two groups. The
abundance of Bacteroidetes in the dialysis group was lower than that in the non dialysis group (P <C0. 05), while the
abundance of Actinobacteria was higher than that in the non dialysis group (P<C0. 05) ,and the difference was statistically
significant. The two groups of gut microbiota showed a trend of dispersion,indicating differences in the composition of the
two groups of gut microbiota. There was no statistically significant difference (P >>0. 05) between the two groups of
Shannon index and Chaol index. There are 16 different bacteria compared between the two groups. The abundance of
Enterobacteriales s Actinobacteria » Escherichia coli yand Shigella increased in the dialysis group., while the abundance of
Bacteroidetes and Spirulina increased in the non dialysis group.  Conclusion The potential pathogens in intestinal flora

in dialysis group increased significantly, while the beneficial bacteria decreased significantly., and the risk of blood
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calcification and death was higher than that in non-dialysis group.

[Keywords]) chronic kidney disease;hemodialysis;vascular calcification;risk of death;intestinal microbiota
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two patient groups

4 SHEEBEFRFYMERMEST

WA 16 2%, EH 4 Shannon $§ £k
(4. 282£0. 53), Chaol $5 8 (162 £36) ; K if Hr 2H
Shannon 54~ (4. 13 40. 24), Chaol & B N (156 =
29),2 #1 Shannon #§ % fll Chaol 84 LL % . £ 7 L4t
& L (P>>0.05), LEfSe 7 #7 7w, 1% b 21 i %
AR H BCERTE T IR AT - B S S T
s AR BATAL AR ] BRI EE T (B 3.

iR

181 B IE 5 (CKD) J2& — i i J& 22 18 H AN n] 3 4%
P4 2 5 L 5 i 3 Tl 2B W 4 =2 B A A A DD G
F . WA AR R R N AR R R
T ALFRAN T CEB NS fEE BN R
i 3 A A L R A I L X R A T R
Sl 38 Bt B T Re A2 B, (8 45 1 38 9 9 A W RN AR
PR NG R G 5| R ARAE N M e 2R L. ISk,
0 3 e A 0 L1 A A T R M AR PN R 7 A ) Ak 3 AT



. 798 -

PE R OR AW F R &
Journal of Pathogen Biology

2024 4F 7T H 419 B T
Jul. 2024, Vol.19.No. 7

JRFE W= i — 25 I B A 4R TR 18
U 6L M T AR ) L 5 i Y S R O i
JRVBS B VTR 5 o B, 5 2 240 1 ) 3 22 45 /D Bk o
SR A R DR AR S T A 4 A A o
A A U550 1 A R A B AR 3R L A O
f DRI B8 A G A 0 A AR R 1Y T
AW 23 AT RE R R 25 ) 1 AR RCR . i aE AR T
DA 2o A T 114 1 P 2 24 0 0 55 1 R L AT R
R 245 490 (9 97 RORIR BRI, J T A A A 4
18P I A A T — S 5E 22 TF IR R R IR R
B ol A 0 2 LS 1 e U R A U A SR . I
1 355 38 4 2 A= A R A A T8 R D FER IR 5 il T A M 4
(18 12+ DL % SR BOCHG Al ~F 01 45 i 4 A £ 95 B M0 2 R %

%

P—_Bact
f €rojdet,
o C‘Ba%teroidia =

B oot [l grour2

M a: p_ Firmicutes M f:c__KD4-96 M k: o__Micrococcales M p: f_Micrococcaceae
M b: p__Chioroflexi Woc ¢ ia o i |_ R

M c: c__Acidimicrobiia M h: o__Bacteroidales B m: o__Frankiales M r: f__Marinilabiaceae
W dc_ ia Ml izo_/ jicrobi | IR M s g_ Enysi

Wec Wio_| Mo | Wty

6.0 4.8 3.6 2.4 1.2 0

3 4H LEfSe 7
Fig. 3 LEfSe analysis between two group

ARWFFEAE R R M 4 A 85 A 5P T O
TARIBENTAL FL0 B S8 A7 7 B R O L A DU
W F R E R T REN A, L TR R %
W T ARBNTAL . 0 Hr I DTE T, R T BE T BUl
1 J5 I ) BE 32 40 45 240 TR A AR 7 ok A B 2R

G, 51 S S SN AT N B A A A5« e 24 i A5 4 1L
B R A A e G TR R A I A A A R
JRAHDC AR R T F B T . R & 8, g
JCER VAT T 14 B 5% B 6% U G g5 A0 L A R RE R L
Jib 983 SR AE R F-o CTNF-c) F 4 A -6 (11L-6) . ixX 46
SAE P 1T LA 5 0045 1 Y UL 400 B 3 728 A i R 4 L
I R A5 R A LU T O A AT AR R T8
P B T IV 35 AT R PR FE T KRS . o R R Y S
i 75 AT RE S BB Y R T g R 4 B i R Y
XSO AR HE— A5 BN T 0 i A SR L R A O
JiE 149 RV e 26 5 B50RR A8 I B8 1 XU 38

FEARTE 5T 1 i 38 1A BE B 2 REE Y 43 BT 45 R
71N 5 P T B UG I 9 AT AR S A OB T AL = R A T 2
S o BT ALY T TR RE TR AR e DR S S L A
MAE B EW D, XMERUTREHZANHEFH
B9 TS IR BT AS B R R X G A A AR S
MR35 AT 3k R L BB B R S | AR A L 2R u gt
TP s MR AR5 I A B Y . XA R T AR
T 10 B R AL SR B RE RN A B
o A Al B O BT VA T R X M T TR RE A R
— WU R . R, 18 1 E v A B W] R
O TE R AR . B DI RE AN A S g AR N AR
YRR B W PR 28 RN LI 45 3 S AR 10 7™ 0y T 6 % i 1 T
BE AR AN, B IR A iR & 5 BOR IR 3R
LAk - 687 2 8 3 4 R 3R A, ] B T g T A A R 4
SR, 5y A 18P G I VR AT AR R R T K
258 A B B ERER 25 A 4 . X2yl fg
XF B T TR RE 7 A T B8 ) B I S L 5 B0TE B K A
T5c S o M M TS I 35 T SR T R R B o RN 3R 4
A AL TT RE X 7 1 R P AR e, 7 BT AR T R
il v Wl PR R, [ B R BB A AR AR TR AN R R
X B[R] 3% AT RE B0 G ER A 0 B AR I R ) R Y
A,

Ty A ot AL R i TR 4 SR 4 T A R B T
PR RE ) P ELAT 22 Sk . e 08 U I Y 3 AT AR
RIBNTA Z FEAE 16 D22 50, o e iE i dl 83
O E R R A W R AR S
T s MAEAR BT AL b, BOFF 1R 1T B R s 0 = T
. X RE i E R R 22 55 0T AR S i A S Ak FAE T XKL
B 2 [ W TE B R A O, —SBlFoY Kk B, 3R A TR -
WEMEES S EMm L EMmERE, Bk, 2% HE-
VTR g AT LA AR — R G0 ROE A B o i e T
FEAF A 0T, 33X S ST A TR A 5 | S P e 48 A 450 40
SEAE N T AR $AE I A RE A AR IE SN R AT A B B
B e X S B A SR i & AR . HOR IR A - E
A 0 T LAGE S A i Ak R AL = 5 A RS A .



v E B R A M F & 2024 4E 7T H 419 5 7
1 |

Journal of Pathogen Biology Jul. 2 Vol. 19.No. 7

* 799 -

A O 1 AR A SR IR RS P AR B 2 R
A AT RS . R A A B B A AR ]
A I 480 A IO 35 v i HE , S 250 A8 P9 B2 400 D 1) 2 E S
IR HE O S A R Y L A, R A -
T AT BE I 52 R I BE AR ML A D RE . BIFST R B, R A
PR - BB i T L e A RE AR R AR LA B
240 J 145 5 A% S A A AR B T o I RE 240 D 1Y
TIRE L & AE, I 4 2 5 AT #5 (L 9 1 2™,
AHIFFEUESE T X Ff S 11 g 18 R R O A AT AE S R R
JE o B
25 b 18 B I 37 BT A RN R O A 2 A 3 T
FERYF ML EAF e 22 5 . S AREN A ML, B
A0 LA AT P A BT T XU 3 G 8 U I VR
25 BT FE B LA B A B8 T KRS A M TR A ) 4L 22 1)
FAAESE V) ORI  FF AN L2 . A UWT 5 1 36 22 Jy FR A
TE TREA A BR BN REAR R 5 SRR IR 2R 2% L JF ]
RETC 14 073 S W B A S E RO RRAE . AROR I WFSE %
B2 bR, DI B AL,
(5% k]

[1] Ogata H, Fukagawa M, Hirakata HK et al. Effect of treating
hyperphosphatemia with lanthanum carbonate vs calcium
carbonate on cardiovascular events in patients with chronic
kidney disease undergoing hemodialysis: The LANDMARK
randomized clinical trial[J]. JAMA,2021,325(19):1946-1954.

[2] Yang L.Dai R, Wu H, et al. Unspliced XBP1 counteracts {-
Catenin to inhibit vascular calcification[ J]. Circ Res, 2022, 130
(2):213-229.

[3] =& ki JmAh, 5. BERRIKJEARMKINIAYT X BT8R 3 P K U i 14
RERIEMALT ] v E AR 22508, 2023, 18(6) : 643-649.

[4] Laucyte-Cibulskiene A, Ward LJ,Ebert T,et al. Role of GDF-15,
YKL-40 and MMP 9 in patients with end-stage kidney disease:
focus on sex-specific associations with vascular outcomes and all-
cause mortality[ J]. Biol Sex Differ,2021,12(1):50.

[5] Nagata N, Takeuchi T,Masuoka H,et al. Human gut microbiota
and its metabolites impact immune responses in COVID-19 and
its complications[J]. Gastroenterology.2023,164(2) ;272-288.

[6] Z=BtAk. 2019 4 [ 18 Pk B JUE T 5 4 Jo0 A0 55 6 1206 45 1 ) it
BT, W s 5 52, 2020, 19(3) :229-231.

(7] M. ok 24 DRy, 55, I 45 10 T 5% 32F JR MG K 5 R i R
S]], AR .2022,74(6) :859-884.

[8] Vemuri R,Shankar EM, Chieppa M, et al. Beyond just bacteria:
functional biomes in the gut ecosystem including virome,
mycobiome, archacome and helminths [ J ]. Microorganisms,

2020,8(4) :483.

[9] Chen H,Tong T,Lu SY,et al. Urea cycle activation triggered by
host-microbiota maladaptation driving colorectal tumorigenesis
[J]. Cell Metab,2023.35(4):651-666.

[10] Li D,Lu Y, Yuan S.et al. Gut microbiota-derived metabolite
trimethylamine-N-oxide and multiple health outcomes: an
umbrella review and updated meta-analysis[J]. Am ] Clin
Nutr,2022,116(1) :230-243.

[11] Liu X,Tong X,Zou Y,et al. Mendelian randomization analyses
support causal relationships between blood metabolites and the
gut microbiome[ J]. Nat Genet,2022,54(1):52-61.

[12] Collins SL, Patterson AD. The gut microbiome; an orchestrator of
xenobiotic metabolism[J]. Acta Pharm Sin B,2020,10(1) :19-32.

[13] Zhang YW, Cao MM, Li YJ, et al. Fecal microbiota
transplantation ameliorates bone loss in mice with ovariectomy-
induced osteoporosis via modulating gut microbiota and
metabolic function[J]. ] Orthop Translat,2022,37:46-60.

(147 BESEMG, Doy, EHG T . R IR FE R T o S0 400 00 0 2 32 - i Ol
FoBT A0 0 B A )], AR OR AR BE A 2021, 40
(4) :500-505.

[15] FrEE. X s FEE % Wil il NLRP3 3 2 M0k
B JUL 2400 J60 45 495 B 28 Ak A i /R I 52 L0 . o TR 0 E O 1 A8 2
2% #,2023,15(6) :683-688.

[16] Luo Y, Tong Y, Wu L,et al. Alteration of gut microbiota in
individuals at high-risk for rheumatoid arthritis associated with
disturbed metabolome and the initiation of arthritis through the
triggering of mucosal immunity imbalance [ ] ]. Arthritis
Rheumatol,2023,75(10) :1736-1748.

L1770 BASC2% XU i Ae T 208 35 P 1M 0528 T 14 1 5 U A8 2 i 1 1
RS sZm ()], o A & 4% 48 KL 2020, 32 (11) £ 1323+
1326.

[18] Wang X,Yang S,Li S,et al. Aberrant gut microbiota alters host
metabolome and impacts renal failure in humans and rodents
[J]. Gut,2020,69(12):2131-2142.

[19] Ampong I, Watkins A, Gutierrez-Merino J,et al. Dietary protein
insufficiency: an important consideration in fatty liver disease
(137 BrJ Nutr,2020,123(6) :601-609.

[20] ZEF& & TL, A 55, Mk B M i 48 45 Ak K BT o LA M I
BELT]. Hemh B SR, 2021, 41(2) :197-202.

[21] FuD.Wu J,Wu X,et al. The two-component system histidine
kinase EnvZ contributes to Avian pathogenic Escherichia coli
pathogenicity by regulating biofilm formation and stress
responses[ J . Poult Sci,2023,102(2):102388.

[22] Shad AA,Shad WA. Shigella sonnei ; virulence and antibiotic
resistance[J]. Arch Microbiol,2021,203(1) : 45-58.

[23] Yin L, Li X, Ghosh S, et al. Role of gut microbiota-derived
metabolites on vascular calcification in CKD[J]. J Cell Mol
Med,2021,25(3) :1332-1341.

[ E#Y 20240204 [fEEIBHHT 2024-04-29



	2024-07

