- 4492 . MREYESHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.23 DEC.2023

doi: 10.13241/j.cnki.pmb.2023.23.018
ML IL-18 IL-18 & NLRP3 S/ A fEspH i 50 Kebi b0 se i vl
35 ISR 5B *

HAOE ZMk F E' BER' § 4
CHEERICFE MR BERE 1 2FHEFL2 228 #7188 B-& A5 830011)

BE By 27 IL-18.IL-18 & NLRP3 £ 2 MAEH o ARG R R ELZ P ERER L L HE ARG LM, Fik k4
2020 45 A 3] 2022 4 1 A TREAER G T 69 50 Bl fe 5 HAR G AL R B H AR A S 0040, A IR B4 ikt 50 4] 4F 4 2 18
4, KERBATFZTH, —RERTHBCIEHREF LR, ol fiF IL-18 IL- 13 NLRP3, 4 pLRA 56 R AR &G i 1
(Caspase-1) &L RF, RAGLEEIRR T F B EMREALSTHAA(1gCFU/g) , 4T & B it 4k, i £ MR 3547 0 R SOBAT
LA F A (B/E M) AT, 8 (1) 55 IL-18 IL-1p A ik K -F 2 B4 H 2 5 3 (P<0.05); (2) 5 %41 NLRP3
Caspase-1 & ik /K- &5 5 B 208 2 9135 (P<0.05) 5 (3) 52320 64 SO AT I SUAF 34 B Ao B/E 1845 st BB 204%,, W3R 1 AT B 4 B %
*TRAF (P<0.05);(4) L4 Chaol F84K £F; Jafl 21 Shannon 5 4 &4 B 214K, , Simpson F5 43 BB 2L % (P<0.05);(5)
Pearson 4-#7 7% , e 5 R G Ao 2 & H BE AL IL-18.IL-18 X NLRP3 e Mh kil BARX, B fHh s HREH R
BF A f ik IL-18 IL-18 & NLRP3 ¥z Mk ik 9 B9t & B iE A % A, B IL-18 IL-18 & NLRP3 £ & MKk5 hid BAEA
BHEARRME,

K8 IL-18;IL-18; NLRP3 K & R S ol 0 4R 8 A8 5 il A B

FESHEE R541.61 XEFRIAFD:A XEHS:1673-6273(2023)23-4492-04

Expression of Serum IL-18, IL-1@ and NLRP3 Inflammasome Bodies
in Patients with Ejection Fraction Retention Heart Failure

and Their Correlation with Intestinal Flora*
DU Xiao-qin', WANG Yan-xia', LI Xia', MA Ju-xing', CAO Ting
(1 Department of General Medicine; 2 Department of Emergency, The Fifth Affiliated Hospital of Xinjiang Medical University,
Urumgqi, Xinjiang, 830011, China)

ABSTRACT Objective: To investigate the expression of serum IL-18, IL-18 and NLRP3 inflammasome in patients with ejection
fraction retention heart failure and their correlation with intestinal flora. Methods: 50 patients with preserved ejection fraction heart
failure hospitalized in our hospital from May 2020 to January 2022 were selected as the experimental group, and 50 healthy examination
patients in the same period were selected as the control group to collect the two groups of demographic data, general physical
examination data and cardiac color ultrasound results. Serum expression levels of IL-18, IL-1 B, NLRP 3, and aspartate-containing
protease 1 (Caspase-1) were measured. The log (1 g CFU / g), and the intestinal colonization resistance index was expressed as the ratio
of bifidobacterium and Enterobacterium (B /E value). Results: (1) The expression levels of IL-18 and IL-1B in the experimental group
were significantly higher than that in the control group (P<0.05). (2) The expression levels of NLRP3 and Caspase-1 in the experimental
group were significantly higher than that in the control group (P<0.05). (3) The number of bifidobacterium and Lactobacillus and B/E
value in the experimental group were significantly lower than that in the control group, while the number of enterococcus and
Enterobacter were significantly higher than that in the control group (P<0.05). (4) There is no significant difference in Chaol index
between the two groups; The Shannon index of the case group was significantly lower than that of the control group, and the Simpson
index was significantly higher than that of the control group (P<0.05). (5) Pearson analysis showed that B/E values in patients with
ejection fraction preserved heart failure were positively correlated with IL-18, IL-13 and NLRP3 inflammasome expression. Conclusion:
The expression of serum IL-18, IL-13 and NLRP3 inflammasome weresignificantly increased in patients with ejection fraction preserved
heart failure, and the intestinal flora is dysregulated, and IL-18, IL-18 and NLRP3 inflammasome were significantly correlated with
intestinal flora.
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Table 1 The expression of IL-18 and IL-1B between the two groups (x+s ,n=50)

Experimental group Control group t P
IL-18(ng/mL) 30.231+19.627 13.465+12.790 -3.541 <0.001
IL-1g(pg/mL) 2.533+1.246 1.477+0.978 -3.754 <0.001
2.2 4R NLRP3,Caspase-1 FikKFEH (P<0.05), ¥ IL3E 2,
S5 2H NLRP3  Caspase-1 38 ik 7K 75 %) R4 B 1o 7 5
% 2 W48 NLRP3, Caspase-1 Fik 7k E4 4 (v+s,n=50)
Table 2 The expression of NLRP3 and Caspase-1 between the two groups (x+s, n=50)
Experimental group Control group t P
NLRP3 0.661+0.084 0.431+0.074 -4.119 0.006
Caspase-1 0.465+0.067 0.262+0.044 -5.075 0.002
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Table 3 The comparison of the intestinal microbiota levels between the two groups (x+s, n=50)
Experimental group Control group i P
Bifidobacterium (Log CFU/g) 6.63+1.05 7.45£1.36 2.837 0.006
Lactobacillus (Log CFU/g) 7.11+£0.27 7.86+0.33 9.176 <0.001
Enterococcus (Log CFU/g) 7.45+0.98 7.02+0.83 2.038 0.025
Enterobacter (Log CFU/g) 7.29+0.89 6.73+0.95 2.876 0.005
B/E 0.90+0.12 1.10+0.07 7.534 0.000
R ARABEREBES MR (vx5,0=50)
Table 4 The comparison of the intestinal microbiota diversity between the two groups (xs, n=50)
Experimental group Control group t P
Chaol index 468.07+59.48 477.25+54.22 0.176 0.862
Shannon index 5.75+£0.62 6.09+0.75 2.245 0.017
Simpson index 0.85+0.12 0.79+0.10 2.578 0.012
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Table 5 The relevance between B/E value and IL-18, IL-1,and NLRP3 inflammasome in patients with heart failure with preserved ejection

B/E
Indexs
P
IL-18 0.735 <0.001
IL-1B8 0.512 <<0.001
NLRP3 0.473 <0.001
Caspase-1 0.526 <<0.001.

3 itig

L IR R BR YT AR EEE M —, PG AR
6400 T3 B o (DI EIRAE BERTT I B LR 2 — R4
A SIS T ERUE R (HFET- BRI . ARHE R L
WERSF S FEEDE TS, STiL54S 40 %A 8% ) HFEF,
M M3 %= 50%0 84 S HFpEF!- 2, HFpEF j2 B B0
I ¥ EE Rk = — , TS OB e . BT HFpEF R 24K
AR MR, K SHUR #3210 A B TR R AR B 77 (ACE-D) |
A5 S R 2 MRBH IR ) LB A2 AABH I 71 5 Bz B R 32 A P
ERERYNAYT, BRI AR S SN 2R A AU
LI e RS AT RETERNR 1) & e il A% O i  HFpEF & LI 2047
Jpa B 2R 2R I [ I £ 4 Ak AT JEE 35 B R AR L R AE R TG 3A
AT TREZ AR, HeAh O K B 58 R
SN PN Rz T A B fiekth B s 38 09

H 2002 FEHRMTE LK, RIE/IMET BN B R fape iy 32
FRFFENF S . NLRP3 AR e LAY SORE /IMA 2 — AR AAE -1 40
Ik, T ELAECoI A 4 A 22k, NLRP3 4 /Mg
i =% 4340 i : NLRP3 Fil pro-caspase-1, Pro-caspase-1 J2&%¢
SE/MERIRON B H, BMILREAVE, 24#4 caspase-1. Cas-

pase-1 JE L — NI BRI S DURAA, 4% IL -1B Hif4FN IL-18 RiffA
S0 BRI 200 M Rl 5 SR, ARG R IR I 434K
PREHL B IL-18 IL-18 J2 NLRP3 #JiE/IMAF KK F-HH
BIE, SEEAERFSY—3k , NLRP3 485 /M AT 815 {12 48 4 g [
T IL-18 F0 IL-18 M REBURFE SRR, IO JL A0 P D) i s
i, shEOEREMALCE N, PR P HF B3
NLRP3 48 1 /)M 3¢ i 25 1 NLRP3 | caspase-1 £ IL-1B f{) 3
TRU RGO BB AR , 1 —2DUE S T AR 45

WAE R — R A IR 8 e ol e
RIEAR 5 NIRRT . AERFPRREE I, B e v] LA g ig i
YRR B E T . 1 BRI T BEAE N NI AR B L AR
BRI e I, 38 5 A R AR ] e i i 2 ) HAth A BT
AERY, J&T HF SR R U Y iR fec i & R 7E 2015 4,
ZF R HE BFH AR F AR B AR AN
HFpEF f8 5 SUBFT I FLAT BEEE W S AR, sk T AT i 4
W BT E AAEE RS B R IR HE &1
KHEHZR, X — R T RS RRK MRS 5 O HE L 2 sk
FVARAEIEE I 4 LB A BY T 40 %028 , S8 i i (9 ) 2
FOK-, T2 7 2R, Pasini 88 A & -5 filt et R 2 AH
L, S A B AR AR 8 O R R B BOR R =, 5



PDREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.23 DEC.2023

. 4495 .

Pasini % A& BRI, ASBIE5E % B HFpEF (84 113l 3 i 4w

ToW 225, W TE w2 RV E W AR, O HFpEF A fi7i8 i i

PR T HFFAKIE . Luedde 5 AR v id 2 I e A U F 50 % 42

flmIE RE, & I HEXEF (85 I3 N =28 R U1 s i)

JRE B SRR, SO RIF 7 P BA A 30 s R 5 T TR 14 )

FAEBUE, BIRE R R R V] P, A0 A B 18 TR

B9 DR R R ARG . — Ok UL, ML

VIR A= AT BESE T HE AR R ™, 1ok, 25 7E 981 HF

S T AR UR 7 1 S A A a0, b FH O T vl g

T M SR M T R B A T i TR AE Z% HF AYE e,
AT, LS HR R 05 RH BIE {15 IL-18,

IL-1B K NLRP3 44 /IMAR IR K -5 IEAR G, $E7m 5 i 34

FA AL B i BRE G AT BB JAE VAT G 4B I iE A

HEAE LT S BETE ROARSCAITSE,  #EDN HFpEF 835 17 18 i R EY)

Fh ZREMERRE K AT R85 HFpEF % 518 N — L S5Hi R AE5EH

PR RFRICHE D BT 307, 2 ARBIFSE 43 #7 T M HEpEF J835 7 1E

A HELCRFEVE TR AU , 2RI 5 JE R AH DAY TR

SEINAIIT S8 AR S TR A4 TRHE LR , X S8 S 17 T RE et —

A5 HFpEF RO b o PRI, S R Ik i PR R |

FETH M A J7 1 4Ry HFpEF S84 117 18 T 1 A RS 5 A Sy

HFpEF /)7 A R A
5 F TR 0 5B B A0 5 S A LT TL-18 -1

e NLRP3 ¢4/ IMA AW . Thm Mg i AR08, HIL-18,

IL-1B8 2 NLRP3 JE/IMA S [l AT 5 ARG

£ % 37 ik ( References)

[1] M &4t. NT-proBNP HGF #= GDF-15 f£4F o 5 401 G A8 % B 4
W64 Rk BTG A [J]. F B E 4045, 2021, 18(30): 15-20

[2] Deng Y, Xie M, Li Q, et al. Targeting Mitochondria-Inflammation
Circuit by beta-Hydroxybutyrate Mitigates HFpEF[J]. Circ Res, 2021,
128(2): 232-245

[3] i F, RATA. H e 5 BAR G A FoALH 559677 69 ATALE [0]. 52
S g2, 2019, 28(02): 131-135+140

[4] Dhore-Patil A, Thannoun T, Samson R, et al. Diabetes Mellitus and
Heart Failure With Preserved Ejection Fraction: Role of Obesity [J].
Front Physiol, 2021, 12(3): 785879

[S] Guo L, Qin G, Cao Y, et al. Regulation of the Immune
Microenvironment by an NLRP3 Inhibitor Contributes to Attenuation
of Acute Right Ventricular Failure in Rats with Pulmonary Arterial
Hypertension [J]. J Inflamm Res, 2021, 14(5): 5699-5711

[6] Mezzaroma E, Abbate A, Toldo S. The inflammasome in heart failure
[J]. Curr Opin Physiol, 2021, 19(4): 105-112

(71 B3k, ZokH, KT L. BEMASE SRR E RABRK RO
A [T]. & A Rk K F 2 4R(A KA R), 2021, 42(4): 21-27

(8] 77, 4T, TheMaF. Ml AR LM = DI ibT e
B AT R []. W6 15 % 32 2 &, 2021, 41(7): 1679-1684

[9] AT R, B A, AL M AFHRM WA= FRRESAE
S oo BAENG s A 338 B TG T A [T]. F BARIES fe
B 54 &, 2021, 13(4): 443-446

[10] wF 4B F A0 mERmF LS N RBFA, 7 EHEIFHESH R
BELERS, PRohfRkEhRERS PEHRBY
BiAaig 75 35 % 2018 [J]. 4L % 4 &, 2018, 46(10): 760-789

[11] McDonagh TA, Metra M, Adamo M, et al. 2021 ESC Guidelines for

the diagnosis and treatment of acute and chronic heart failure [J]. Eur
Heart J, 2021, 42(36): 3599-3726

[12] Heidenreich PA, Bozkurt B, Aguilar D, et al. 2022 AHA/ACC/HFSA
Guideline for the Management of Heart Failure: A Report of the
American College of Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines[J]. Circulation, 2022, 145
(18): €895-e1032

[13] Solomon SD, McMurray JIV, Anand IS, et al. Angiotensin-
Neprilysin Inhibition in Heart Failure with Preserved Ejection
Fraction[J]. N Engl J Med, 2019, 381(17): 1609-1620

[14] Hahn VS, Yanek LR, Vaishnav J, et al. Endomyocardial Biopsy
Characterization of Heart Failure With Preserved Ejection Fraction
and Prevalence of Cardiac Amyloidosis [J]. JACC Heart Fail, 2020,8
9): 712-724

[15] Pieske B, Tschope C, de Boer RA, et al. How to diagnose heart failure
with preserved ejection fraction: the HFA-PEFF diagnostic algorithm:
a consensus recommendation from the Heart Failure Association
(HFA) of the European Society of Cardiology (ESC) [J]. Eur Heart J,
2019, 40(40): 3297-3317

[16] Zheng Y, Xu L, Dong N, et al. NLRP3 inflammasome: The rising star
in cardiovascular diseases [J]. Front Cardiovasc Med, 2022, 9 (2):
927061

[17] Guo H, Callaway JB, Ting JP. Inflammasomes: mechanism of action,
role in disease, and therapeutics[J]. Nat Med, 2015, 21(7): 677-687

[18] Dang S, Zhang ZY, Li KL, et al. Blockade of beta-adrenergic
signaling suppresses inflammasome and alleviates cardiac fibrosis[J].
Ann Transl Med, 2020, 8(4): 127

[19] Lu Y, Xiang M, Xin L, et al. Qiligiangxin Modulates the Gut
Microbiota and NLRP3 Inflammasome to Protect Against Ventricular
Remodeling in Heart Failure[J]. Front Pharmacol, 2022, 13(1): 905424

[20] Guan X, Sun Z. The Role of Intestinal Flora and Its Metabolites in
Heart Failure [J]. Infect Drug Resist, 2023, 16: 51-64

[21] Sandek A, Bauditz J, Swidsinski A, et al. Altered intestinal function
in patients with chronic heart failure [J]. J Am Coll Cardiol, 2007, 50
(16): 1561-1569

[22] Pasini E, Aquilani R, Testa C, et al. Pathogenic Gut Flora in Patients
With Chronic Heart Failure[J]. JACC Heart Fail, 2016, 4(3): 220-227

[23] Luedde M, Winkler T, Heinsen FA, et al. Heart failure is associated
with depletion of core intestinal microbiota [J]. ESC Heart Fail, 2017,
4(3): 282-290

[24] Sanna S, van Zuydam NR, Mahajan A, et al. Causal relationships
among the gut microbiome, short-chain fatty acids and metabolic
diseases[J]. Nat Genet, 2019, 51(4): 600-605

[25] Romano KA, Nemet I, Prasad Saha P, et al. Gut Microbiota-
Generated Phenylacetylglutamine and Heart Failure [J]. Circ Heart
Fail, 2023, 16(1): €009972

[26] Weng JQ, Li JB, Yuan MF, et al. Effects of Buyang Huanwu
Decoction on Intestinal Barrier, Intestinal Flora, and Trimethylamine
Oxide in Rats with Heart Failure [J]. Chin J Integr Med, 2023, 29(2):
155-161

[27] Kain V, Van Der Pol W, Mariappan N, et al. Obesogenic diet in aging
mice disrupts gut microbe composition and alters neutrophil:
lymphocyte ratio, leading to inflamed milieu in acute heart failure[J].

FASEB J, 2019, 33(5): 6456-6469



