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Abstract

BACKGROUND

Irritable bowel syndrome (IBS) is a functional gastrointestinal
disorder, and the pathogenetic mechanism is still not clear
at present. Recent studies have shown that low-grade
inflammation plays important roles in the occurrence
and progression of IBS. However, the exact inflammatory
markers of IBS and the relationship between the non-
specific inflammatory marker hypersensitive C-reactive
protein (hs-CRP) and the diagnosis and classification of
IBS are not clear.

AIM

To investigate the serum levels of hs-CRP, a non-specific
inflammatory marker, and tumor necrosis factor-alpha
(TNEF-q) in different subtypes of IBS and their correlation
under Rome [V criteria.

METHODS

One hundred and seventy-seven IBS patients who were
treated at the Affiliated Hospital of Yangzhou University
and Subei People’s Hospital and 174 normal controls
who received physical examinations at the same hospitals
from January 2017 to January 2019 were selected as
subjects in this study. The levels of hs-CRP and TNF-a
in serum of the subjects were detected by transmittance
turbidity method and enzyme-linked immunosorbent
assay, respectively.

RESULTS
The serum levels of TNF-o. and hs-CRP in IBS patients

2020-08-28 | Volume 28 | Issue 16 |
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were significantly higher than those in healthy controls (P
< 0.001). Among five different IBS subtypes, the levels of
TNF-o and hs-CRP in the postinfectious irritable bowel
syndrome (PI-IBS) and diarrhea-predominant irritable
bowel syndrome (IBS-D) groups were significantly
higher than those in the other three subtypes (P < 0.001).
Hs-CRP levels were positively correlated with the levels
of TNF-q in the IBS-D (P < 0.001) and PI-IBS groups (P <
0.05), and the correlation coefficients were 0.814 and 0.432,
respectively.

CONCLUSION
Hs-CRP may be used as a potential inflammatory marker
for the diagnosis and treatment of IBS-D and PI-IBS.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Irritable bowel syndrome; Subtypes; Hs-CRP;
Inflammatory cytokine
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T

W 5 847 4 4E(irritable bowel syndrome, IBS) % Fr 4t
YR ok, BRI R, BT SR AR E K
ELR ARV REEARR, K mIBSHIn X A7
EMARMF 4, EHFFREEREDRBCRAELEG
(hypersensitive C-reactive protein, hs-CRP)5IBS#J15
Wi o o R Z R AT R BRI RF A

=14

Wit ¥ BIVARAE T R4 1 SR A7 & 4hs-CRPER
Rl & AVIBS ¥ 9 F A B I B K R 09 K EK.

Ti%E

HE2017-01/2019-01HA 18] 2 47 91 K 5 P & [ e B it
T FAARE R34 69 1BS & £ 17746 R Bt A4k
Mot S 3T R TABIAE AR AT %, o AR R Sk ik
S Y6 o ik Ao B BE S, 9% PR % 3 o iFhs-CRPA= Y /%
338 B F o (tumor necrosis factor-alpha, TNFo) 9 & ik
BEATA .

ZR

5k st AR, IBS# # A TNFo. hs-CRP7K-F
H R FIFH(P<0.001); ES5FRRFEIBSEA 4, &
# JE1IBS (postinfectious irritable bowel syndrome, PI-
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IBS)#= /%75 A IBS (diarrhea-predominant irritable bowel
syndrome, IBS-D) #8 sz /& TNFofehs-CRP/K - 42 H 4
=4 A R F 3 F(P<0.001); 5 HIBS-DZE(P<0.001)
F2PI-IBSZL(P<0.05) 42 7Fhs-CRP7K-F 5 TNFa/k-F £
RHIEMK, ABK F 555 40.8147420.432.

=i
Hs-CRP T 48 7 vAME A it £ 0 K om 47 &4 A TIBS-D
FaPI-IBS#) 34 Bh 34 Wi Fa 0 7 .

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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M K JEAT E M ABALCR % 8 (hypersensitive C-reactive
protein, hs-CRP) {255 R B A B 5 4 4% -4 (irritable
bowel syndrome, IBS) ¥ &9 %A & HL 55 ¥ s I 49 K IK,
#7hs-CRP T A T AME A #h A2 69 KOEAT &40 ) TIE R
IBSHe i 4 J& IBS 4 4 B4 15 B 0 7 .

SCBRSOIR: 5i<HAl, okEE, 20, REE, EeHlf, 1A1B, RIS, =& BHCKR
NESHABNI RS AFESIENRARESKIERFoMERME. BF
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0 315

119 5 45 &1k (irritable bowel syndrome, IBS)#iA A&
— PRSI . R AN 73 15 SO R Y T R
M B B et AR T [ SR R ITB S R I %)
ok R, AR P DIV 2 Wibs e, BB SR iR
15 R F(diarrhea-predominant IBS, IBS-D), {§# A+
T (constipation-predominant IBS, IBS-C). & & 2 (mixed
IBS, IBS-M) LK AN 72 ! (unclassifiable IBS, IBS-U), it
A &L 5 IIIBS (postinfectious IBS, PI-IBS). R &£4;
WNIBSAEAE S R] RERIHLA], 1 ansif e, T I
i N il o LN 1 7bI A S N E 2 B e
VA e U e A R, AR RS AE AR DIALER AT AN
i RS UT AR, R 22 IRIE B R W, MG RRELE
IBSIHIRAE. RET#EEEEMER". HIBSHIHY) & AE
FRE AT 4, XL GEAREY) SIBSHIZ IR 7 Al 2
(A (T RERI NG 2E . AT B AE T ARIB SIILIE 4 5E bR
EW R A BE R F-(tumor necrosis factor-alpha, TNFo)
HEC M 2R H (hypersensitive C-reactive protein, hs-
CRP)F AL SIBSHE A O, LA AR L
RIBS A TFREE X IR T FIA ERFT R JLA:.
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1 #RRTSE
1.1 M4+
111 — A4 U:2017-01/2019-01 I 7E 37301 K2
B e 2= e S VL7548 I3 Ab N R R B I K = T R e st 12 (1)
IBSEH 17761 (L 12341, Fi1E5441), FiesI KT 18%,
FIT A B ) 4 PR S MRS A I 46 W i hsr 2 HF Ik 248 I
PRSI (e R R B R e () i A4S 2 1 74491 (2L
PE12441, 3RS0, 150 Al 5 U ILRAC.
1.1.2 ANAF A RBIA TS WbsdEIE B AL
WA, RINAEE “HafERIE” AR M5
— MR FRL SR ALARVLES, BAA AT R, R SR,
TG B WE R AN B s, oA s, ot vk
T~ G B, o IR 25 58, S5 i A R
TS
1.1.3 He AR A oI AR RE LI HERR DA R IR 0L %
A B FLI Lo, FREHAB RIS O T 8, & IF
PR BIIREIE . RO IIE SR . N R
T~ AP SRR 5 R A RS e R
1.2 77 i IBSHIIZ Wi 4 BUR H D 5 IV ARET: [ 5 RAE
ISR, 1 23 moWBEE KAEZE/1 d, -4 LA R I
BRI LL b () S5HHMEA K, Q)RAEHHREHMESZR KL
AR Q) RN R R B 238, FE 2 W BREAR H 3
22/16 mo, HiT3 mofEtR WA 2T 52 Wik ite.
1.2.1 A5 77 ik (DbRASKAE S B e e W 2 (enzyme-
linked immunosorbent assay, ELISA): SRAE B K 1E
OO A IEER KIS mL, B TEDTAHUAEE H, 3000 1/
ming 0015 min, 202 N1 em, YK FIER, R
DIEFSERHABRA 7] 1 ATNFa ELISAREL, R4
VLA BER FIELIS ABCARAG I LIS TNF o FZ, TS5
W IR AR A 7] [P hs-CRPAS AR &, A ey
T2 5 PG 1 5 hs-CRPAIIR FE; () OEEPEA,: SRH
HEFE H PF 3R (self-rating anxiety scale, SAS)AIFIAR E 17
T (self-rating depression scale, SDS) i {51 25 A1 % i 24,
MEEEE . ARG HEAT IEA T,

Boit SR T AT 50 R I SPSS 22,0 fFHA T A0,
TR I LRI RN 122 BRI 34T L A 56, 957 2L
XFHRZLMIETNF o hs-CRPFEIE K[ 2 57 40 it ek
5%, hs-CRP-5 TNFou ' AH A4 43t FH PearsonH 543 4.

2 BR

2.1 — A ST ABEFILAESE 7375, K IBSHE#E
191N, IEFEXTHR184N, (HH T HAMEEA 4. TNFaik
hs-CRPA I BA 245152 DA S i B H, B Ja N
FrHIBSEH L1177, IEHATIR174 N, MRS Rk
G, IBSHFIER IR 8 EIEEE K
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FORHHUCAL; IBSZH 5 1 # W R A LU, 2B FE T
(P = 0.037, RDNHEZEWANEILEP = 0.042, 3 1); idid
LIRS VA, A BUIBSA R IEH X IR A& HIAT
(P LL 38 BB s v, 22 A Siih R L(P<0.001). 7177
BIBSEH H, S ATATARL, 55 NIBS-D (@ = 77,
43.5%)+ IBS-C (1 =27, 15.3%). IBS-M (2 = 11, 6.2%).
IBS-U (1 = 30, 16.9%) LA &ZPI-IBS (2 = 32, 18.1%), W11
F7R.

2.2 IBSE FFof B3t & FTNFo. hs-CRPK-F
A AT 5 AR I, SR IR AR L, IBSHE
I3 A 7 P JEAR B W hs-CRPRIE KT KA 4 1A
TTNFalfK PR E &, ZRARERIFEXL
(P<0.001, W.A2H1E2).

23 REIBSEA & # % TNFa. hs-CRP& A K49 kb
BAFR RiE— 7 IRAERT S G IV IS Wbr e T, Fh 58
JEFRCHYILESFIARITBSIE AL A () ik 22 57, FRAT X SFif
IBSI AL B TNF oflths-CRP/K 34T T FAG S, K IIPI-
IBSFIIBS-DZH I iETNF o fihs-CRP/K -4 oAl = Ffr 7
AR, 2R A S R L (P<0.001, WLFR3IFNE3).
2.4 PI-IBS5IBS-D#8 #% % fn 7 hs-CRP. TNFok ik K-
8 AR ST RIS 2 31048, IBS-DAFIPI-IBSAH
N5 RGEE VIR, dt—20 1 AR IX PR 98 REAH
FA rh AR S AR Ehs-CRP S {2 4 A F TNFau
(FILARICHE, FRATR P AT 1 PearsonfHX 43T, K
LIBS-DA IMiFhs-CRPHI/K- 5 TNFalf) /K1 2 3% 1
AH(P<0.001), 155 R ECN0.814, PI-IBSALIfLi#hs-CRPH]
KPS TNFauffAKCF 5 53 TEHI(P<0.05), M3 RN
0.432 (JLEE4).

3 e
AWFREI, EHHEZ LIVISHFrE R, IBSEE MG
e v R EFR Ehs-CRPIRIB KT B2 T IE
AR, I HAE A FESRAMIBSTE A 1, IBS-D
FIPT-IBSIE RS 5 MIETNFo. hs-CRPIIFIAK T 5T
IBS-C. IBS-MXIBS-UWHY. EIBS-DFIPI-IBSIE A 1,
1f17Fhs-CRPIIFRAZ K 5 € R AMAL A 7 TNFa 2 1IEAH K.
RS 5 IVZWibsdE T, M X 2 Wi 17741
IBSHF, 41k 2 HUNIBS-DAIPI-IBS, 737l 1543.5%#1
18.1%, IX -5 AT ) — LA FEAH— 37 A — M BeRbk
&, IBSEE 5 IEHXHEAREL, R BUR AP & B
FEAR, 10 2R vl e AL IBS I — AN fE R H 2=, (B 7E
TRURAJE A, IBS 7 LR OE 3 0 B g, 5 B A AT
REtZIBSIH—ANMER R, SR 2 B R 2K A i)
SER, THEZL U RABE— B HRIE. AR HT S WibsdE R,
IBSHEFH ARG JARK Tz & T IR R, X5 D
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R 1 BEIRESTEESNERENBE —RERDON

IBS (7 =177) HC (7 =174) Pvalue'
RHIE
B2, 7 (%) 123 (69.5) 124 (71.4) NS
FfS(mean + SD) (25) 39.12 +15.23 40.56 +14.28 NS
A&t (mean + SD) (kg/m?) 23.24+2.15 24.16 +2.92 NS
HE-KF=D, n (%) 66 (37.35) 84 (48.3) 0.037
FEEIN\—<70008/2E, 1 (%) 82 (46.32) 62 (35.71) 0.042
JFBIRTS
£ER, n (%) 48 (27.81) 12 (6.98) 0.000
HIAL, 1 (%) 16 (8.91) 1 (0.56) 0.000

WERT S KAHNY, NIT S MK NS: TEEUES. IBS: B

LREAIE; HC: IEBYIR.

xR 2 BESAGRSERIERNRE MEMBIIER T o, BHCRNEBRIANFELVLRHAR

IBSE&& (mean + SD) RN (mean + SD) PlE
TNFa (pg/mL) 18.35+7.61 8.79+2.00 <0.001
hs—CRP (mg/L) 4.06 +2.56 1.26 +0.50 <0.001

IBS: IZZAEREIE; TNFa: fOBBIASEEHE S o, hs—CRP: IBBBICRNES.

u IBS-D
m PI-IBS
u IBS-C

1BS-M
m IBS-U

B = 177

1 BSEESIEDE(Rome VAR, IBS-D: 187517 Fh ikl
BHIE; PI-IBS: A5 SisssAIE; 1BS—C: (AU Zien G AIE;
IBS—M: RETUNG S IE; 1BS—U: NE NG S T

I 2 DRI S AH — 2

BEAh, BATHINE TR I, 1BS A ML SR &
TNFo. hs-CRPIIZFIE /K E & T IEH IR, X5
DUAE (R F 70 25 e — B ™™ it — 2B U e R A% R
St ) e RS I B 2% 0 v] REAEIBS I R A2 K R h e
HIERY. WIRANTEIRE RS SRR G, E R ASF 28R
(IIBSIE AL 1, IBS-DAIPI-IBSIF Y H 2 1fi 5 hs-CRPI) %
LK TIBS-Cy IBS-MKIBS-UMEAY. B AR AT HIHE
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R FE R BUBS-DILETNF o5 #hs-CRP!"
(235 7K T IR 3 X R4 ANIB S-CAH, Xl gl LU
POAE RN TB S-D A5 HH AR B A FH 22 1A Sfe A e ),
{ERA WYY API-IBS I A 5 Jo At 7 7L f) g, tHAR />
RGN H TR A [F AT B S 48 5 PR - Y ik
SelAl JATRWFCIESE, LA WAIBSEE , RF
IBS-DAIPI-IB S 2 e bR S HIFIA B B &, & T
TE S0 AN A =R R, 75436 BHIBS-DAIPI-IBSIE.
505 P RORR SR 1 i 1 A S S DIAR OG. A WA R
I HAh 2R R FIE R T IBS-DERPI-IBS 5 i it 18 1 4
JEMIKZ. 10, YangZEP R BIAEPI-IBS /N AR A T
&y (interferon-y, IFN-y), 41/~ 2 (interleukin, IL)
-1B, IL-17RIL- 121215 /K P 40N BR 3 S8 1 v,
TMITL-10FITL-4 7K1 5. 3 FF ;. Chen5 & BIPI-IBS
B IR IRTF N-y I K P38 = T IL- 107K P PR, X%
BB ] BERZIA Th1/Th2 V-, 1 G2 S SEIR 21 AT fig
FEIBSH— AN E R K. Hod25 "W 5t & Blhs-CRP/K -
5IBS-DEF IR HFLEEH ), HIX 7 RN T
IBS-DFIIBS-CH I 7. HsCRPA& —FhIE4F 7 ) 28 i
PrREY), BARE TR SIBSHHK, {HIEIBS-DFIPI-
IBSHFT A h H2 75 5 2 A 28 B TNF okl SRk
AR TR, FATHRT TR B, T JEREAH 6 I 5 A 0
A1, hs-CRPFITNFo 2 5235 IE AR 2%, I FERF S 1R 1 %6
FERR Ehs-CRPHEAR U 1 S5 Wi 9 S0 784 783 1) 98 0E
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xR 3 NAEZHESIETEERE MEPBIATRE T o, BHCRNEBRIZKEHLLRAR

TNFa. (pg/mL, mean + SD) F PE hs—CRP (mg/L, mean = SD) F PE
IBS-D 23.92 +2.29 5.66 + 1.62
PI-IBS 2465+ 1.52 5.92 +2.08
IBS-C 8.89+1.70 1.34+£0.58
IBS-M 9.78+2.17 1.43+0.70
IBS-U 8.98+1.61 611.9 <0.001 1.38+0.48 97.31 <0.001
TNFo: fPBIIEER S o; hs—-CRP: BBICKRAES; IBS-D: I8 SRS RERGIE; PI-IBS: BRABMEZHGRSIE; 1BS-C: MRS HERSIE IBS-M:

BRSO, 1BS-U: NERGZZAGRSILE.

A 30 - b B 8 -
~ —~ 6 A
E 20 - o)
S S
g =4
2 10 &
g 22 4
0 0

IBS

TR RRET R

IBS

TR R

2 BFSHGRSITEEETRERNBEMBEIBIATRF o, BECRNEBORIIKEIILLRFAR. A: 15 Fi4 A1 (rritable bowel syndrome,
IBS) 28 & PR I8 2 T I RT A SR - o IR /KR BB (P <0.001); B: IBSEREFAFRENT I8 5 M BEIC KN & EIFRA KR B2
E(P<0.001). 1BS: S & HE: TNFo: MVESERE T-o; hs—CRP: HBEICI W ER.

A3 , b B 10 -
b
~ ~ 84 b
E 20 - )
B E 6
o
3 i
£ 10 - L 2
== <
21 T
0 | o .
IBS-D PLIBS IBS-C IBS-M IBS-U IBS-D PLIBS IBS-C IBS-M IBS-U

3 NERSBEESIENREBE MBEIPEIITRFo. BRCRNEBRIZKTHILLEIAR. A: 18/5MBS(diarrhea—predominant irritable bowel
syndrome, IBS—D)FIELHLSIBS (postinfectious irritable bowel syndrome, PI—IBS)\I T4 A = FMITY &5 35 1075 RSP IR T a3k /KO T S
(P<0.001); B: 1BS—DAIPI-TBSNZHUFH AL =AML 35 M7 BRI C N & AR K- B S8 (P<0.001). 1BS=D: ISR Zife &1L PI-
IBS: BALEI A TE: 1BS—C: R Zhi A S AIE; 1BS-M: (BRGS0 EAEIE: 1BS-U: R B A E; TNFo: IRIATERFo;

hs—CRP: HICH I E .

L5 LR, 25T S G IVZ bR R, #/HHIXIBS
BN AR JORE Y, I BAE TR R A, PT-
IBSAHITB S-DIEAY ) AL IR A HE WG, FEos i A AR AN
IR B 25 F AR R R IR TT

LIRATI FOLAFAE— € BRI RPE, ELAnRAT A M2
T AN AR 5 RIS, A A AR I8 JORE R 8
HIZRIL, AR FC B Ui i i 2 AR A U ok =
BAORMER. Ao RIRVE AR SR EA
K, BT ARRR IR AG +LBI, FTREAE R AR
JE b Seig e o Wt U RATAE M fey. R AR — 209
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RFEA RN A
NERR

i 5 47 A Ak (irritable bowel syndrome, IBS)/& —Fli LIS
PERGSR . BEAK AN =) 158 S R I D e 1 i
PN, (LRI BRI A0 iE 2. ATk, ok
B2 HUESE R W, IR RAEAEIB SR A K e bl a5
BAEH. RIBSHIFA V) SERR SV RAT 4, XL R FEFR &
VI S51IBSHIZ TR 3 Y 2 (815 e SR ANE 48
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10 1 IBS-D r=0814
P<0.001
8 4
3 6 3
Q Q
[%)] (%}
o 4 B e
2
0 T T T 1
15 20 25 30 35
TNFo
E 4

10

7 PI-IBS r=0.432

P =0.014

20 22 24

TNFa

26 28 30

RBEOBSAGSIESEERBSRRSIHEERE BEIETTR T o, BECRNEBSRIIKIEEWEREDN. A: 1515 )55

%?E?H,%{%ml?%ﬁC&m%lﬁl(h‘/persensitive C—reactive protein, hs—CRP))FDHW@JKZjE%OL (tumor necrosis factor—alpha, TNFOL)E’\]%%?S%EJ
FEIEAISE @ = 0.814, "P<0.001); B: LGN i AU E IS hs— CRPATTNFol &5k B IEARSE (- = 0.432, *P<0.05). [BS-D: IE/5H
1 B A IE; PI-IBS: [BALS R Sh a1 TNFo: FEATER T-o; hs—CRP: HEEICK R H.

A R PR BE Rl F-(tumor necrosis factor-alpha, TNFar)
FIEREBC [ b 2 H (hypersensitive C-reactive protein, hs-
CRP)/2 75 1] LARCAIBSIZ Wi 7 R LE A= M hic .

AT EALE T FIBSIIE 2% AR EYTNFo. hs-CRPH]
FIETEW S L SIBSW R I 5CHK, LAHASHAS R AIBS &
TS VR T AN B A S Lt

L%

AHIF 5 R F B BBk G 335 T B2 AG I I TNF ok B2, 1
Yo 28375 5 HG A DU L35 hs-CRPAIR ;SR F£E 7
TR ANINAR 5 VPR I A R I fE RS FAR
ARGUEAT AL, 70 IR R A ARSI S A5
Hr B BT AL AR 7 1 2OEAR E T hs-CRPS1BS 2
W 43 70 2 T S

AHE TR B TR RO 5T B AR IR I, RIS GIVie
WibsdE ™, IBSILIE RIEAR EYTNFa. hs-CRPHI &
FiL5EIETIBS (diarrhea-predominant irritable bowel
syndrome, IBS-D)FIEZLJSIBS (postinfectious irritable
bowel syndrome, PI-IBS)I % YJ4H ¢, 7EIBS-DFIPI-
IBSW AL, [fiLiEhs-CRP1FRIEIK 502 %8 4H i (K +
TNFo &2 IEAHR.

AR GBI S EGIE S2hs-CRP A fig T LAVE P E 1 9 5E
bR AEYIH TIBS-DRIPLIBSI RIS WA TT . 1310
B IVISWRRE T, 0 H X IS 8 #1715 W] 5 (6
RAESNE, FF HAE TR R, PLIBSANIBS-DIERY ) %
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RERS S 5, S i PRARAE AN R AR 4 7 BB AT R
PLRIGTT.

REf=

AW FE RS T AMA I JRE R T KIARE, A I ASREARE
JY3l 7 SRy B IR BN, AEARKHT T R i B 2 23
ARSI R S RINER. TR UIE TR
FEAK, FECLL TR FRGIECRG A+ LB, ATRELE
FRIRERE b 23l AR Wt T 45 RAFAE A, ARACKE—
B KA RN L.
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