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Abstract
AlM
To investigate whether maternal methyl

2791

donor deficiency promotes the pathogenesis
and development of ulcerative colitis (UC) by
affecting DNA methylation.

METHODS

Maternal BALB/c mice were fed either a
normal diet (C) or a methyl donor deficiency
diet (D) from one month before pregnancy
until the offspring weaned. Young mice were
given dextran sulfate sodium (DSS) or purified
water as drink water for five days. The young
mice were randomly divided into four groups:
C/DSs-, D/DSS-, C/DSS+, and D/DSS+. The
degree of colonic inflammation was evaluated;
serum folate, vitamin B12, and homocysteine
(Hecy) were determined; the expression of
interferon-y (IFN-y) in the colonic mucosa was
detected; and the methylation level of CpG
islands in the IFNG promoter was determined.

RESULTS

The disease activity index (DAI) was
significantly higher in the D/DSS+ group than
in the C/DSS+ group (3.22 + 0.55 vs 2.22 + 0.50,
P < 0.01). Compared to the normal diet group,
the methyl donor deficient diet group had
significantly lower serum levels of folic acid (8.87
nmol/L + 1.11 nmol/L vs 11.34 nmol/L + 0.31
nmol/L, P < 0.01) and vitamin B12 (409.2 ng/L
+56.27 ng/Lvs 676.1 ng/L £1.66 ng/L, P <0.01)
and significantly higher Hcy (8.45 umol/L + 0.35
umol/L vs 6.77 pmol/L £ 0.36 umol/L, P < 0.01).
The IFN-y expression in the colonic mucosa
was significantly higher in the C/DSS+ and D/
DSS+ groups than in the C/DSS- and D/DSS-
groups (5.3 + 1.2 vs 10.6 + 10.8, x* = 14.517, P
< 0.01). The expression level of IFN-y in the
colonic mucosa of DSS+ groups was positively
related to the degree of inflammation (r = 0.853,

2017-11-08 | Volume 25 | Issue 31 |



0.840; P = 0.031, 0.036; P < 0.05). There were no
significant differences in the methylation level
of all CpG sites or same CpG sites among the
four samples.

CONCLUSION

Methyl donor deficient diet may cause
aggravated experimental colitis by increasing
the expression of IFN-y. The abnormal
expression of IFN-y in the colonic mucosa has
no relationship with hypo-methylation of CpG
islands in the IFNG promoter.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

Key Words: Ulcerative colitis; Methyl donor; DNA
methylation; Interferon-y
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TR

BH7
WHERKREFPFRERREZTHHRZAT
7T ftid it F e T y(interferon vy, IFN-y)
AHAGFELLS FRATHELE W X
(ulcerative colitis, UC)#9 & £ & % J&.

Ti%E

MAEERFA] moZ A =T RHILBALE R, &
# 4 F 5 K (Balb/c) £ 4 A Fo T A AR
("R, YA FBI12)ERZ AR E. MG AT
PR R 5 46T R RAEALER AN (dextran
sulfate sodium, DSS)¥% ik Fr 445 K AE H 4% A
K. ERIF KA H A AR ERE L
DSSA#28(C/DSS-). P AR EZ S T
DSS4# 20(D/DSS-). ARERADSSAL 41
(C/DSS+). VAR EZ M2 DSS4 24
(D/DSS+). &35 dJg, 9T KL M EEE X
JEAZE, ol et BR . A ABI2Aw R A
FBRRER, FFA B 2L R IFN-y Ak AR F
7% yA K (interferon y gene, IFNG) & 5 -F X
CpG & A& B ¥ AR ALKF.

ZR

D/DSS+40s R AR C/D S S+41 84 45 ) R 1 K
W& 15 (disease activity index, DAI)Z
E 0 5(3.2240.55 vs 2.22+0.50, P<0.01).
D/DSS+#2D/DSS-285 C/DSS+#=C/DSS-41
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KR, F. SRPEIAR N NS SRR EZ TR

AAYE, et E2(8.87 nmol/L £ 1.11 nmol/L vs
11.34 nmol/L£0.31 nmol/L, P<0.01). %4 &
B12(409.2 ng/L+56.27 ng/L vs 676.1 ng/L+
51.66 ng/L, P<0.01) 2 F KAK, F A F A
B . 2% 4% % (8.45 pmol/L£0.35 umol/L vs
6.77 umol/L£0.36 pmol/L, P<0.01). C/DSS+
#2D/DSS+2LIFN-y £ ik 8 C/DSS-#D/DSS-
R EH(53E1.2 vs 10.6110.8, y° =
14.517, P = 0.001, P<0.01), DSS+#8#)1FN-y
FERF 5 4 KR AZE EAR R (r = 0.853,
0.840; P = 0.031, 0.036; P<0.05). ¥ R4 i 56
B G9IFNG & 31 X BAR T ALK -F AR
B — A &0 ALK R, 4282 B AR R4
it £ F(P>0.05).

-7

FAR S AR LR R T R B R B 2 T
il AT 45 I I P IFN-y KA 38 3 587 R
LR REIE KR AR I . T RS EEIE
PIFN-y#) £ A F % 5IFNG & 3T R 64 F A&
TR AR KM, VT AR ik 12550

© The Author(s) 2017. Published by Baishideng
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REER: BBEEEH R, FEMEE; ERPEL;
FHHRy

BDIRE: H R 50 2l LI R T ARk
B2 Tk At 45 W F5 R P T A y(interferon v,
IFN-) ARG FHTRAEMBEIES TR
F¥ghm, FTREMEBBPIFN-.yW LA F TS
IFN-y B B 5hF K 8§ F IR A8 XM, T
AR A thir 2 SR A.

K, BET, WK SEBEHERZN FHNES
R REZIDNAR. BFRENEKHRE 2017; 25(31):
2791-2797 URL: http://www.wjgnet.com/1009-3079/full/
v25/i31/2791.htm DOI: http://dx.doi.org/10.11569/wcjd.
v25.i31.2791

053

WAL Gy Ve . B, B S AH HAEH, 3k
[ 2 55 45 7 % (ulcerative colitis, UC)
R L R, (R R AL AN ] DNAF 5
o —Fh H R R AL B 07 2, A
DN A 7 FIAL T B2 A1) B3R AT R 1 =
5. ASHIT FUHE R A% 27 5 4R U C R
BU). HETA N, B 7R AR & R 3R ) DO
PRI 1) ) 2 DR AR AL (1) AR S - i
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W47 B 08

B A BF % & 9 et
B2 T mE
UCX s, #h 7wt
BRI VAE T A
fEUC. DNAY &
1Al & 6 RS
IR 4ot R UC
EBH IR ADNAY
K ALK, @i
4 38 R AR
£ H5UCK A
AFHIF T 1AL

2017-11-08 | Volume 25 | Issue 31 |



K. F. SARPEHARZNY ) SEDRRLERINHR

Wi £RE

s+ FDSS#H 544
AR KRR
1% ) HE AL 37 )
L EROY kY]
XEARE, KM
AMF et ER S,
R0 40 £ R
BRI KR E. {2
IR AR IE
ErriR5U0CH
M id 3k s K 6
PR
g% M, 4 IFNG
9 7 A4,

J3aishideng®

WCJD | www.wjgnet.com

i & #R(S-adenosylmethionine, SAM) & &;
Q)8 H AL S FE DN A F B B B (DN A
methyltransferases, DNMTS )y 4. i &5 H A
PR BE 65 TR T REAR R A AL AL, 3R R
TSR, 7= A R BRI 0  Jebk 1) 2 2,
AN CL/N BB AL I F R B, REAADN A
FeAb e g a1 A2 )8 IR W Rh 78 HHER) 1T 25
AR, M AR AR R A,
FEUCEIREAL R I, 8 Fy(interferon
v, IEN-y)X TR SAE R A2 R MR #S
R EEAER. 5 IEE AL, 2REN
(inflammatory bowel disease, IBD) &34 145 17 %
JiEE T Zy 2L (interferon y gene, IFNG) 3
IR REARY, H 2 5 30 A BT F N GG R 6
AR JE R T ANTE 2. DALk, HHE T BRI |
YEA: ZB 1240 I At 2 R 55 HY LA F ik = W]
BUAESAMIN & &, BT BUFNERCH L
oA, FEIFN-y R RiE, B2 5 T UCHIRIR.

1 #RRT5E

1.1 A4 EFESPFRAERE 2 (0 = 16) 5% & TRIWE
(@ = 8)Balb/c/Ii, TFR T2 zh bl BT
BN LI T S R R B R SE R B M e
R oA G . TR TR IR i A R, PR
FE24 C+1°C, MXREES5% 5%, (%
HIFEBAIE %12 h, RE/KEREHAR. F2#
TR AACES: FH A 5 = bR A /) B 1 R
At B RAYFECA R A R, # KRR
54(35 EMP BiomedicalsAl); /N ER . 4
AR B2 (R P O S R T B S 2 A 0 4K 5
AL TR E A R A F]); HZDNAHKE
WA S CRIRAAL A 7)) F7 34 51 V0B T
IR A FR A F]); EZ DNA Methylation-
Gold Kit(ZYMO); it F Y SP A e 2H Uk, 5 ety
RA AL PR S EMHE ARG RAF); &
PLERIFN-y 2 5 FE Pk (b nt i B AR ZE R
AIRAF]); PCRmix#A %K. T7 RNA and DNA
Polymerase. RNaseA. MassARRAY R %;
(SequenomA )V 2E B EE(H AROlympusAy
), KR Sk 2O AL(HE E Eppendor A w); i
PR (8 A A BR A A]); Fe e Fak A (I
WA ), 2B SER A RS (i
RAEFHEA R A D).

12 Fik

1.2.1 #48E: & RTFZ2811 mos B RFRAREIR
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B (C, n = Q)FNH EALAH = 1R & (D, LR
JERE . 44 RZBI2FIHRZARR, n = 8), 1| moJi
5 & RAZHD, F B I e M B R 2, K
PR R B S R RF SRR 2 AT AR B 2
Firre B, A AU T JE21 diTL.
B J PR 2H 7 B 20 B ATLE 6 R, DA SR B iR
#l(dextran sulfate sodium, DSS)¥& W AE MK H
K5 d, BTN R SIS 28, HAR TR
VBRI 45 T 4l K. R SE56 /N B L 4
N4, B46 R (1) (DARAER & A& HDSSH
(C/DSS-); (2) AR EL = P K FIDSS4L(D/
DSS-); Q)ARAETR & H: FHDSSZ(C/DSS+); (4)H
ARG Z & FHDSSZH(D/DSSH).

1.2.2 AR BARA: — WG, WESLY T
R/NRIBROGEE, REHUIRES, &GO, K&
TH 00 DA S KA AVA R 284k, BT T BRUZE PRI
RS FHREREL M, 4b & i /E = 35 T # E4-6 h,
FEBEE JF 1500 r/min 0210 min, 75 L% T
-80 CAIELUKFA A7, HREREUM 5 AbFET 8, o7
B 52 i M s B L T A &5 T 4L 21, P B ST IR 26
MRS, B T40 g LHESHW, —F
BT WA, BA-80 CIKFEIRTE.

1.2.3 S WA RAR: MEHR. 44K
B12. [F] B - ik S A e SR FH T K 92 e Bt
VAR = TR R, A A FH AR G 25 s il )
e, B IRZ IR S U .

1.2.4 FRAD R FERE K e A2 B Ao 20 0538
#r: TAVNRAEDS SALBREE 1 RIT UG, &R %2
Fids /N RAATE . FEEMER WEAE R
HLJE M FR T SECEFE AR R o 38
G IR VP20 AV AR BE P4y, d i DL B S 4ot
25 W R 58 VRS 2h$6 B (disease activity index,
DAY, DAL = 138345, 7 #0EFI0-457. 421
SPP0y = % RIUE X (AL 0 FATr+ 1
YU IEFE B Vo), e o 8.

1.2.5 fp A6 4L LR IFN-y & ik K s 44Uk
2 SPTIEA MITF N-y 75 7 35 FE 2H 2 rp [ 3Rk
BT SR 23 1 e 4 A i 1], et
SRR ORI (A1 J57 2 14 240 Fi A B 2 200 .
K V) R BEA LG BES A R B ALY, SLit-40500
AN, AR 5001 24 FE o BH 1 20 1R o 2
(40T 43 LU RIS P 0 P 4 €8, 550 B R B TR ATV 4
1.2.6 DNAFEBE R Em 52 2 A 2L R 21
DNA $ 57 & vt i AT 44, I B i
{5 1l T B LA A B VA, SRR AR A A
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24A C/DSS- D/DSS- C/DSS+ D/DSS+
It&&(nmol/L) 11.33+0.29 8.47 +1.32° 11.34+0.35 9.27+0.77°
#EHEZ=B12(ng/L) 678.90 +62.17 401.70 + 38.80° 673.20 + 44.56 416.70 £ 72.22°
BABERER(umol/L) 6.77 +0.40 8.35+0.37° 6.77 £0.36 8.55 +0.33"
°P<0.01 vs C/DSS—. C/DSS+.
40 -« D/DSS+ 8
3.5 - C/DSS+ van
i = D/DSS- Al P<0.001
) = C/DSS- %
2.5 3 5r v
2 T P =0.028 v v
<2.0 g’ 4 et . v
1.5 m3r nl,
1.0 a 2r ", A
0.5 1 o LI Il
0.0 —F—8 oL *® ew“ ! ! !
C/DSS- D/DSS- C/DSS+  D/DSS+

t/d

1 EPEHARSIREXDABYEIN. P<0.05 vs C/DSS—
YH; "P<0.01 vs C/DSS+2H. DAT: Z57AE S HEE AT EEL.

JEUTVEDNA, L3V 5 FIDN AVA i 0 .
DNAFBMRE1001E, FH e i/ HTDNA
(R4

1.2.7 Sequenom MassArray ¥ J A : {5 F
B B 545 BEAS DN A K H AL 1) s e (C) 42
AL PR E (U), {8 FH —XTREER 51 IPCR
PIREAR, BRI A TIRNAR GBS ST F
PRI HG 7=, FEARSNE Sk R, HITTRNA
KA =% NRNAFBL. B TRNaseA
RERE e MR IR B DI EIRN AH U3 U, B RNA
R BIEI B A CpGAL s/ B, B TE
MassArray AT B 1S3 R 40 FA =4 i H
FAFRRE.

Bt hbPR R HISPSS18.040 i # ik 4T
Gt B T, B IR B VR DL
mean £ SDERIRIHFHATAGIE, THETORI R E
BER K6, M5 4T R A Spearmantf 5%
SR, P<0.05 2 HA G R XL

2 BR

2.1 i WA RN SERMERCA(C/DSS-
FIC/DSS+A )M L, H RS = & 4H(D/
DSS-FID/DSS+EH) (1)) B L7 IR (8.87
nmol/L%1.11 nmol/L vs 11.34 nmol/L£0.31
nmol/L, P<0.01)F14E4 2 B12(409.2 ng/L+
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4

2 FEMFRZRRIMARF NI,

56.27 ng/L vs 676.1 ng/L+51.66 ng/L, P<0.01)
2 AR, R R (8.45£0.35 vs 6,77+
0.36 umol/L, P<0.01)&.E s, DL B2 R4
Gt (R,

2.2 LM RERE K AL AR IR ARG
ZREH DR R RRE R A, 2
FIAED/DSS+HEC/DSSHAHIDALR & 5
(3.2240.55 vs 2.2240.50, P<0.01); C/DSS+41
B C/DSS-A DAL (0.97£0.25 vs 0.01£0.01,
P<0.05); C/DSS-4LF1D/DSS-4 [{IDAIE St 112
e w (B, HET 5 kI, D/DSS-2HiF4r &
FC/DSS-4H(1.19 vs 0.43, P<0.05), D/DSS+
5 = T C/DSS+4H(4.30 vs 2.67, P<0.05, K2,
K13).

2.3 %M ABIR L SRIFN-y#9 Rk KT /NS
FE A 4P IFN-yfEC/DSS+MID/DS S+ K ik
#C/DSS-FID/DSS-A I .3 v, HA W E M
Z5(5.3+12 vs 10.6£10.8, y*= 14.517, P =
0.001, P<0.01), D/DSS+415C/DSS+4H Eb#%,
ERARITHE (43105 vs 11.7£9.6, %’
= 6.791, P = 0.034, P<0.05, Kl4). HC/DSS+41
AID/DSSHAHMIFN-yR 1A 5DAIE IEAH K@ =
0.853, 0.840; 7 =0.031, 0.036; P<0.05).

2.4 L LIFNG W AL 45 R CpGhz A
499, <180, -269. -283. -303. -423.
431, -442., -4923L9M7 i, HiHr-180. -423

2794

KR EFTHAF

Wel % 4 5

AX¥p 2 Pk
AR T AR R
2k KAEAR B
R, ESET
R B R 6 B
2 B4 F Rk
P IFN-y & ik 3%
%, mBlFRA
BIFN-yF % 5
IFNG# W 25T
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3 MA/NBREBEBEHERELER(40 x ). A: C/DSS—4H; B: D/DSS—4; C: C/DSS+4H; D: D/DSS+4H.

4 MRNBESIFEIRIFN - R GRR LUV S REIER(A0 x ). A: C/DSS—41; B: D/DSS—41; C: C/DSS+; D: D/DSS+41.

IEN-y: Ty

PRI 5 R BEAS BRI 45 5, TFNG H &b K
T B R AE H BLAED/D S S- 4L Cp G-442£7 A1,
90.06([E15). 441 B [ 25 B P IFN G2
IR 3l X R AR 6L KA L, TEH B 48
222 R (P>0.05, E6). VU4 T 45 i 2 ik
IFNGHE K 5 31 X [ — Cp Gz s F B4k K
RO, TR TG W TR 2 7 (P>0.05, E7).

3 i¥ie

W VES I R — P AR R R SAE VRN, A
T AR R EAR R A RORIT TR, R

2795

TIBDAIAHUHIIRT FE R M % . raER, W2
MR TR L i ¢ (K A N LA S P55 ]
FIAEIER, Hod, B E RN R LK
JErb AR B AR . DA AT U3 B R A 4
AEFERBLR2RZ S5 AR AR E., Ok
JRE R HERLCOUUIE AR, IR A o R sk =
FREARE FEUCKIR R IG m B B, (HI IR AE
Z 5N R A B, AT 51 45 R A LE
FIFEDSSTE T T, BEURZ] L fL i
SR ERZ R DUAE 7/ BRUILIR H IR AN e 3R
BI2ZKCFBRAK, [P HEEET . fEIBDEH
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(Ve T & R B AN DU SR, DR R A
Ye: ZB126k = 1] DL S 2R B 2 = R T .
IFN-y/21BDEE8 1 2 AE Hh 8 ZE {2 2%
TN H T4 5L R A BRI 7T M R B 12q15
B HIIFNGRE R 5UCK IR A %K R, 78
IEET b, AR SO S5 I R RIFN-y I D AL
177 MR #, 45 3 RIFN-y 5 DATIE A,
RITFN-yA] DA — e F2 5 b s /s B sz e v 45 i
R R, R4 1 R LA R
PEpRS W REE 4 B B TR IFN-y Rk 3 15
&R FECT W45 M B I5E JOE ™ 552 38 .
YEZ M A, DNA B REAL & N 285 26tk
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FRZ AR, DNA AL (i Fi 2 3
RS AMIH) F 3L [F138 i DNMTSHEAL L 45 &
B Cp G A% 1 R M g 34 e S 5% 1S -
FEfEmEnE. A0 FRIE, SER E EPCRAIIIIBD

Beishideng®  WCJD | www.wjgnet.com

L5r mm C/DSS- =3 D/DSS-
== C/DSS+ 1 D/DSS+
L1100
=
X
o
14 0.5+
=
0.0
99 -269 -283 -303 -431 -442 -492
IFNGHERICpGHLA

7 AAHFRRCPGRIRPEMNIFLLR.

L LP-TYNM R B, IFN-y 3£ ADNA 5 51 X
(1) F LA 7K ST PRI S % 1T DL S BUFN-y 1k 7K
M3 A5 T g B = A i
SRS i R N, ACSEEGAS I 1 45 iz R R
HIFN-y JE 311 X CpG ¥ FEEAG KT, il 45 51
HAR RS I SUFNG Ak KT 1 B 2
Ft, XA RESE H R &5 7 SDNA R AL 2 A 47
FERH SRS R e 1, R sl i R £ 1 4 )
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