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Abstract

AIM: To investigate the relationship between
interleukin-10 (IL-10) promoter gene polymor-
phisms and plasma levels and susceptibility to
overlap syndrome of diarrhea irritable bowel
syndrome (D-IBS) and functional dyspepsia (FD).

METHODS: Blood samples were collected from
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164 patients and 200 healthy controls and ge-
nomic DNA was extracted. Polymerase chain
reaction-restriction fragment length polymor-
phism (PCR-RFLP) was used to determine the
genotypes in the -592A / C site, and amplification
refractory mutation system polymerase chain re-
actions (ARMS-PCR) and DNA sequencing were
performed to detect the polymorphism of the
-1082G/ A site. IL-10 plasma levels were deter-
mined by enzyme-linked immunosorbent assay
(ELISA).

RESULTS: The -592A/C site in the IL-10 gene
showed no significant differences in genotypes
or allele frequency between the D-IBS-FD over-
lap syndrome group and control group, but the
frequency of -592 CC genotype was significant-
ly decreased in the D-IBS-FD overlap syndrome
group. Compared with the CC genotype, the
AA genotype and the AA+AC genotypes in-
creased the risk of D-IBS-FD overlap syndrome
1.989 and 1.808 times, respectively. There were
no significant differences in the distribution
or the allele frequency of -1082 genotypes, the
genotypes of the combination of -592 and -1082,
and the distribution of the genotypes of differ-
ent IL-10 levels between the D-IBS-FD overlap
syndrome and healthy control groups. The
average plasma IL-10 levels were significantly
lower in patients with D-IBS-FD overlap syn-
drome than in healthy controls (14.60 pg/mL *
7.14 pg/mL vs 22.86 pg/mL +10.62 pg/mL, P <
0.001). Among patients with D-IBS-FD overlap
syndrome, the average plasma IL-10 levels in
patients with -592 AA, -592 AC, -592 CC, and
-592 AA+AC genotypes were 14.50 pg/mL *
6.37 pg/mL, 14.85 pg/mL £ 7.75 pg/mL, 13.92
pg/mL £ 7.63 pg/mL, 14.68 pg/mL + 7.10 pg/
mL, respectively, which showed no significant
differences. Plasma IL-10 levels showed no
significant difference between the carriers of A
allele and non-carriers.

CONCLUSION: The -592A site in IL-10 gene
promoter and lower IL-10 plasma level may be
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associated with susceptibility to overlap syn-  14.85 pg/mL+7.75 pg/mL. 13.92 pg/mL+7.63 W& &4
KB R A I AR

drome of D-IBS and FD, but there is no associa-
tion between them.
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BE: KBRS &4 (diarrhea
irritable bowel syndrome, D-IBS) & & % 4k 14 7K
AT B (functional dyspepsia, FD)& % a/i-%
-10(interleukin-10, ZZL-/0) A B B3 F R 3% % &
PR A K5 R S R K A

Fik: 1646 D-IBSE &FD % & #22004]
B R R A i IR G W ILDNA, B
R A B B TR R R % &M (polymerase
chain reaction-restriction fragment length
polymorphism, PCR-RFLP)%5#7 7 ik VAR Y
¥ MR K Z %R A B4 RS (amplification
refractory mutation system-polymerase chain
reactions, ARMS-PCR)4 &-DNAN /5%,
IL-10A R B3 T X-5925-10824% it 4T %
AT, FFAR R B IR 9% B kT A
IL-107K-F.

LR D-IBSE ZFDmE 415 £ 3 B 4148
Vo, IL-108 30 F X 359245 & B A 4547 15 4
A RMEREHFZ57, 592CCARAMFE R
T, ABEBRERISA LT ET, AA
AR ZCCARA BRI 1.9894; AF
1A B F A (AA+ACA A A)ACCHR 4h A
F491.8084%; -10824%, 5. 3k B A oA 55 545 ik
R EH KR FEF:; -5924%.5 5-10824% %5
WAEERASAEFLEEARNMELLILE 2
5 REIL-105 3 K-F AR A S H AR E £
J+. D-IBS® &FDJ& ] 20 dn R 1L-10-F 35 KT A
14.60 pg/mL +7.14 pg/mL, %+ 1840 422.86 pg/mL
+10.62 pg/mL, FILE, /P02 ZKT
JE 2t BB 20(P<0.001). D-IBSE &FDs% %) 28
592415 AA. AC. CC. AA+tACEARA f
IL-107K-F % %] #14.50 pg/mL+6.37 pg/mL.
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pg/mL, 14.68 pg/mL+7.10 pg/mL, 5% %] 28 & 3
B A 2 8] e R IL-10K-F L 23 £ 5%, 5924 &
AA+ACECCE AR o FIL-10K-FA L B H

298 1L-10-5924% 5 AF=1L-10 8 3 /K F K
THE5 B &ED-IBSE AFD#A X, 121X =4 2
18] 3 T £ BE.
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B3R @ /-%-10(interleukin-10, 1L-10)5924%
S AFTIL-100 5 KT AR B BI85 A 5
4244k (diarrhea-irritable bowel syndrome, D-IBS)

& T R I AL R B (functional dyspepsia, FD)#)
R B %, 49 % B -FIL-1089 k4555 B W &40
W Z) /77, A3l R FmE &L L. ED-IBS
FEFDMHIAH T, IL-100 3 K F B F 4%
5IL-10-5924% &R B % &R X B, M 7T AL —
% W& egiAE, LAdE e BARALE A -592A4%
SRR S SWAET K LA AME FAD-IBS
T EFD, A& T H G — TR,

B, X2, ¥, A% M SNHE-10ERBF20M R
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5IhReEE LA R (functional dyspepsia, FD)J&
T-Thiet: B W (functional gastrointestinal dis-
orders, FGIDs) & 5 =i TP, fF 57 38
PR R A & LR AR m Y, RAEE S
JLE ] IR 50%! ", BN A A S [R] 1) Ae 2
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R TRA, 51 B W aEit La3h ),
5 RAFGIDs. AWFE S EIRFIL- 10321 X
WL R 2 25 1 S F i 3R K1 5 185 B W B B s
£ {iE(diarrhea irritable bowel syndrome, D-IBS)
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A%, % AFIL-10
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R R E, &
AE 7 AUH) T Ak A
X HFIL-10
HEBFRE M
BB RN
FEmIEAEE
K. AED-IBSE
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KRF 2 EBEKS
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m;ﬁai 44; FESFDZ 8] K% &, IL-10J3 3 F X I8592107 55: #R4EGenbank U517
1IL-102 —AF A RN NN
P, B £ FIDN Astar7.0 % 2% SCHR[14] % 11514, 1
o Ey, 5 1 NI Wal: 5-GGTGAGCACTACCTGACTAGC-3';
W K E R IR

ABXAEEW,
IL-108 %89 K &
B X Qi
K. IL-1089 %k
KFEFEHE BT
R iEE % Ak
ZFAa k. et
B 0 R A& L i
HAeE, X SHR
FAIBS & & 7
Eal A R e W)
YR FRA
IBS & & ALl o B
A—EAER, fesk
RARTA—HK, X
TR LG . A
CEN = N N
[l A P IR A1)
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1.1 AF %$82011-03/2012- 1276470 K2R
PR AR 11232 [ D-IBSE SFD & 164
BB TR R, Hrp 57561, 2896, Fi%
25-74% | FEJER49.15% +13.16% ;) IEH 4R
2 336 P47 M T 5 975 T 7 42 o) o AR {ke N T
320041, Hdr 55964, L1044, F820-72%,
TR 46.13%5 +£12.15%, TCIBSEENEIR K H
b 2% BB PRALIM MR AR AR LR E
TG L (P>0.05). FTA NHXT % ¥iE 4
MR R E R SEHE, FHEBMERE
Fi. DNATRHUAA A RIRA Al fRelaxGenelll
RN ADNARRI R4 (DP-318), PCR5| ¥
A T AR, FREENVIEERsa 1 1 ENEB,
PCR Mixly H 7K A =], TL- 1071 &8
H AL sOARHE A RN A 7] BRSO B L 2R
H A FSUNRISER 5, FtRHL AN - Ze 8 A A
hydroFlex#! 5.

1.2 7%

1.2.1 D-IBSE &FD# WiAr £ A B kAR A2 1207
FRiE: 2 WrETER =6 mo, i3 moft H £ /b
A3 d IR SR AE 0 IR BN & (18 1 PR 8
Fh g TR 0 BRI, IR BN SE H BRI AR
FRE/DN2 diwk), 3 H 2D HBLAZSRER 270 & B
FIEIR 1T, H3EA v DA R REAR (0 48 Jo 14
PR HAETE . AZSREIR: () HE JEREIR 228 (2)
RAEWFEAT FE SR AR (3) RAR I P AT 2648
PRIRGM AR, BIER: ()& G HIKAIE; (2)
B, (3) IR (4) ERERe R HERR AR v
(D) UF O B P 2o (2) F AR BRI AR RS
R, Q) mE. BHRinE, @&
S 712 FLCo I LA 555 (5) B I N 20 WA TG 5 (6) A
35 Tl S P B 1 5

1.2.2 st AL REZIRFH 2D JEFFIKIMS mLT
EDTA#HEEE 31, 3000 r/min50»15 min, B3
O35 T AR T-80 CHFMITL-10, 42 40 M5 7
U150 p LT A41 DN ASREL, H A1k
1ET1-80 ‘C#% . $REUDNA RS> 350 uL TE,
H-80 ‘CUKFHRAT & H. DNAZILRE Kk FE F L4t
I EVERT I, THITA 260050 1 ELAEE1.75-1.85
2 6], DNAZEE FF A PCRY Y 2K,

1.2.3 AR AR (1) 588 -R & A
Bt Z &M (polymerase chain reaction-restriction
fragment length polymorphism, PCR-RFLP)f& il
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U5 4: 5'-CCTAGGTCACAGTGACGTGG-3',
B EgAE TA . 93648 25920 pL, HA15 pmol
ETFUESIYAL pL, B2 uL, 2X Taq plus PCR
Mix 10 uL. RN HN94 °C 5 min, 28)595 C
30s,57°C 40's, 72 °C 30 s, 354G, 72°C 5
min, 4 CORAFE. PCRIME2% IR IR bE E KK 5.
M) R BiAR 220 uL, HHPCR™Y)S uL, 10 U
Rsa 104 pL, 10X buffer 2 uL, ddH,0 14.6 L,
37 ‘CKEEYIS h, HL15 LTI 43 %3 i
B FL vk o B8, JIBRFE R CC: 412 bp, AC:
412, 236. 176 bp, AA: 236, 176 bp; 2)¥ 5%
BHRAZ 52458 & Wi 5% [ M. (amplification refrac-
tory mutation system -polymerase chain reactions,
ARMS-PCR)KMIL-10J5 5T X 3108247 i :
A Genbank 17 F{# DN Astar7.0 & 7%
SCER[1S] ¥ TE 51, BiESI#G: 5'-CTACTA-
AGGCTTCTTTGGGAG-3', LiF5I#A: 5'-AC-
TACTAAGGCTTCTTTGGGA-3"; Fiiis|¥:
5-CAGTGCCAACTGAGAATTTGG-3'. ¥ 11k
ZM20 pL, HA5 pmol | RS %1 pL, FAR
2 pL, 2X Taq plus PCR Mix 10 pL. [N k44K
95 °C 1 min, #8595 °C 1 min, 65 °C 50 s, 72 C
50's, 10/MfE¥; 95 °C 1 min, 59 ‘C 505,72 C 50 s,
20/MiEFR; 72 °C 5 min, 4 C{R1E. PCRIZ“MI42%
BEE WS FB vk 7 B8, FIER R A AV 108247 £ |
WEBIIG K N5 9P 36 J5 7258 bpAb H B HL K
2 NN AIGG; X 5-108247 55 _F3F 51 1A K
NHE I JEAE258 bk H B HL vk A oA 3
RIBLAA; TS5 HX 59 38 J5 3 1E258 bphbth
I HL K 2R ) B R R GA.
1.2.4 Ao JETL-104m]: A A% 44 BE LTS A5
VLB PR, DUE 2R IL-103 F5%, FIARAE S
VERRUE RN 2R, R AR R S SR fh B 20K, U3
{8, IL-109& )% LA pg/mL IR,

Yiit#AbFE B FIBS SPSS Statistics21.0
X HUE AT Ge ik b, iFE B R i mean+SD
Fon, HIA)ECBCR F PIRE AR B ek Be s 55 o KR
DRI B 5k DR 2R 00 22 ok FH B ¥ 1 E i, B RE AR &
PO B 9T 0 R 5 R R 1A% P i AL (Hardy-
Weinberg T-#1) 5 & F2 B 5 R FH 4056, JELAEL
fE Lt (odds ratio, OR) & H:95% n[ {5 [X [A] (confi-
dence interval, CI)ZR/sHHX R BE. P<0.05°H

2014-08-28 | Volume 22 | Issue 24 |



&alE, & BN EH-10BREOM ARSI S SRR T2 B ARIX R 3583

xR 1-10BDFRESANIEH-WEEYSERK WAl F A E
KRR A
—#D-IBSXFD
HE® BATFR, PR
TTHAN =%
248 AA AC cc (B PE TR, WAL
MMENE HIEE WEE EE NEE BEE 5 itk — 4 e,
D-IBS&&FDE 77 76.49 70 71.02 17 16.49 0.03 0.86 NE &ER A
EawRa 82 7565 82 9471 36 2965 360 0.06 B9 THEALEIN T,

IL-10: B/T&-10; D-IBS: [2/SEYRZAEURSIE; FD: IDREMDEICTR.

xR 2 [-10BE)FXEN082M I SH-WEE S ERK

HER
43R AA GA GG B PE
MEEE HBEE NRE HEE NSE BHEE
D-IBSEE&FD/E 146 146.49 18 17.01 0 049 055 046
EENIRA 172 172.98 28 26.04 0 098 113 029

IL-10: BNZ&-10; D-IBS: [B5HSRAERSIE, FD: IR BILRR.

12 34 M5 6 7 8 9
bp bp
1000
900
800
700
o0
3% 236
200 172
100
50

1 IL-10-592fi RERF BRso | BBIEETRERE. 1,
2,8,9: AA; 3, 5: CC; 4, 6, 7: AC; M: 50 bp Marker.

1 2 3 4
/NN /N AN

A GMA G A G AG

bp
258

2 IL-10-1082{\[ SR ARMS-PCRY L R REREL. 1: GA;
2—4: AA; M: 50 bp Marker.

EZRAGIFEE X
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2 BR

2.1 Hardy-Weinbergit 1% -F# & F A B B
OB I B8 o A 56 5o 95 451 2L A0 I SR 2 3k AT
Hardy-Weinbergis & T4 & k5, 755 5] ZEL A fi
REXTHRZAIL- 105 8T X 3592 A/C, 1082G/A]
SZRFE ] 7 A S Hardy-Weinberg FATIR S T
R AR 2 R LG L(P>0.05), R
EIZPENEN, RABHARENECGR]L, 2).

22 IL-10R 3T % BALE 0/ A 5D-IBSE &
FDR &M X & IL-10)3 )+ X 48592 F7 sl
FIMERNAGAA. ACHICC(E1); 108247 £
I 2 1) B R A AAFIAG, KA RIGG(E
2), FEDA A5 AN B N A AT 45 R 13K 3. D-IBSH
BFDSIEW XTI, 72-70 59207 5. 1082
7 R 35 (R B 4y A 5 S5 A HE AR 2 R B 4R
2R L (P>0.05), H592CCIHAMIH B & T
(x° = 4.221, P = 0.04). F=[H AR XA <5
W RN, 1L-10 )3 3 X I5592 47 s A AKE K AL A
A CHER 1 73 51l i C CHE [R5 £ XU 14 1.989 i
(OR = 1.989, 95%CI: 1.033-3.829)51.808f%(OR
= 1.808, 95%CTI: 0.935-3.494); ACIEF A ZECC
B DR Y R ASE A BRI 5 7 5 (A A+A CHE R Y
NCCHRILEATF11.8086%(OR = 1.808, 95%CI:
1.023-3.522).

2.3 IL-1023F R 3%-592. -10824% % A5
o3 91 AL AR L 0o HREHL AP AES P4 &, GC/A A,
GC/AC. AC/AC. AA/AAFAA/AC, ¥JLLAC/

WIL-108 3 -F X
BWAR S EB®A
JL-104n 3 K45
SR RHATT
— TR
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iR EE
D-IBS¥ #FD#
Pk b K
;L;é 07k ; *"Z ;g i 592A/C 1082A/G
A<, XA n
g cc AC AA A AA GA GG A G
L EFR LGS D-IBS 164 17 70 77 104 224 146 18 0 310 18
ATMEL AR BEFDA (10377 (42.68) (46.95) (31.71) (6829) (89.02) (10.98) (94.51)  (5.49)
zgﬁ:’;&é%% EENEE 200 36 82 82 154 246 172 o 372 28
N - |
T AU 8 5 2 (18.00) (41.00) (41.00) (38.50) (61.50) (86.00) (14.00) (93.00)  (7.00)
B — A B AW VB 4.40 3.63 0.75 0.70
44 7 . PlE 0.111 0.057 0.387 0.403

Jaishideng®

°P<0.05 vs IEEWIBEEEEFEA. IL-10: B81&-10; D-IBS: IBSHBSHERSIE, FD: DDA B RRE.

D-IBSE&FDAAIL-10 5921 R n MRIL-107KF
AA 77 14.50 + 6.37
AC 70 14.85 + 7.75
€@ 17 14.85 + 7.75
AC+AC 147 14.68+7.10

IL-10: B8/1%&-10; D-IBS: IRSHBZAERSIE: FD: IEITHEIAR.

AC. AA/AC. AA/AATEZ, HIRNGC/ACH!
GC/AA(FKRS). WA, R oA, ESr Kk
R R 22 5 TE G it 5 L(P>0.05), IL-10 5y
W GC/AA+GC/AAER /T W AC/ACHAA/
AA+AA/ACH i E R TG ER X (y = 245,
P=0.118).

2.4 3 IL-107KF Yok D-1BSTHE S F D 5l 2H 1M
WIL-10°TF¥7KFN14.60 pg/mL +7.14 pg/mL, X}
B2 $922.86 pg/mL +10.62 pg/mL, P4 ELEL, i
P20 B B T 1E 5 X R 2 (P<0.001)(4). D-IBS
HEFDHBIA59247 55AA. AC. CC. AA+AC
BRI MIKIL-10KFZ R TR FBE P =
0.885>0.05), 59247 S AA+AC5CCH KA M
IL-107KF- 2 G i 5 8 (P = 0.683>0.05).

3 11e

TL- 102 A 4 fe oy B B0 46 IR 7, At PR kP
AR AT DA S M gy 108 286 FEE ) ot 20 SO, R TG 9 A
N RS FGIDsHIR AR, BF 70 &I A 3
RAETIL-101 /K172 5 H 5 87 X 311082
819+ 5921 s By FE K 2 A 1% UIAH G 1, BRI
EFXFGIDsSIL-10)7 )1 X R K 2 A VR0 5T
M, HH TR AR E R FGIDs
UL R HID-IBS HE S F DX — R AE AT 7T IL-101f1L
FKP Je R B X 38 2 75 M 5 0 A S Mt
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FRHATMANARE. B TFRZHAERCE
UESEIL-10)5 8T X 81947 15 59247 i B %
BT R1-592C 5 -819CIEHIAFTE, -592A
5-819TIEBAFLE, PIARE-59247 s R 2 15 1
81947 fUBE R, BT AAHIF FE 16 B 7 108247 s Al
59247 AT Z M, 45 R IR, 59247 riAE
N2 &M 5D-IBSESFD AR, AAKK A
J&C CHE [RI R R85 N2 11 1.989 1%, AZS5A JE (K1 45
HE (AATACEE ) HCCRIZE & 1 1)1.808 1%,
FEZRIL-10-59247 s CHRAZ A A N ED-IBSH S
FDII XS, 7L-10 1082G/ANE 5 K B AHIF 52 vh
R ED-IBSEBSFDILKEL, FiRgE R 58 77 H
WA & T D-1BS5IL- 103K 2 25 M HIWTF 7L 45 51
%$#§&[21—23,27,28].

59247 1155108247 20 & 43 A 7E X BB 245993 451
Hrp L% 25, AP IRATH ZI-1082A
5592 AVESH, LA ST 3L A I T Sl Ak R A
4, GC/AA. GC/AC. AC/AC. AA/AA AA/
AC, FE Py ANRIE A L7050 GC/GC Y,
XA RE S IR PRI Rk R AR ) R K.
75 F TR A0 LA 43 A A L P a0 K B —
H, IAA/AA. AA/ACIEZ, AC/AC. GC/AA.
GC/ACHD. IL-10J5 3~ X IR AN [ 1) J R Y
YA R IR AN F (I - 1053 W 7K, 21082
B S RT-592 47 £ (1 5 K B SH G C/G C oA 47 il
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s . ERH FNEEMR

& GC/AA  GC/AC  AC/AC AMAA  AA/AC GC AC AA
D-IBSE&FD/A 164 13(7.93) 5(3.04) 12(7.32) 77(46.95) 57(34.76) 18(5.49)  86(26.22) 224(68.29)
FEWRA 200 13(6.50) 15(7.50) 21(10.50) 82(41.00) 69(34.50) 28(7.0)  126(31.50) 246(61.5)
V1B 5.25 3.67

PE 0.263 0.160

IL-10: B/T%&-10; D-IBS: RS ZRERSIE: FD: DEITEIAR.

A, GC/ACHIGC/AANH 43R, AC/AC, AC/
AA. ANAARARS WAL, T A DU 3 5
GC/GCHY, ¥R 2 G 5 R 53 b B R 43 Wk
TP AT Bl de, 9 1) 2EL AR et FE 2t o H B B
W ZES, AL ILIL-1048 [ 73 W /K P 2L R Y 43 A 5
D-IBSEEFDJL K.

D-I1BSH & F DY I 4 1f FZIL-10-T- 37K T &
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