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[(WZ] BM HITHEABNGR N N E TR RIEEE (1BD ) 4y BUASIRY Ji7 26 M6 20 B o 1~ %) i 458 S AR
WHEEEAETEH . A& 80 H 4~5 JE#Y Sprague-Dawley HEME K B/ A4S FIXT IRZH . IBD BEAIL . J ik
R RR + AW (Gln) 4, 192120 Ko RA—RKIEZS HEE =SB RR 7 IBD B8, 354 3 d )5,
FLRRZH 26 7 RIK ) (100 mL/kg ), BLAK +GIn 2025 T BLARHIR (100 mL/kg) + Gln (0.5 ghkg) , T 1 &,
T AEH T WAL R — e, IR BB, 7RARER - H4L (HE) @8 R R 2L BE &L ; RT-
PCR JEAGI [ R PA T FE ] (bax, bel-2) M TAF 55 58T ( Caspase-3. Caspase-9 ) MJ3Kik; Western
blot KM 25 A Z I IGF-1 KK, £55R  IBD BEAUZ] — A B 4 4 Hofth 2l 2%, K +Gln 41— M IS B0 A T
IBD UL FIRIIRZE o BERIZH bax mRNA FKh/KF w5 T 28 FOM BRE . RIBREH ALK +GIn 2H (P<0.05) 5 bel-2,
Caspase-3. Caspase-9 mRNA /K FAEAS A L 22 TG TH# I L (P>0.05) o J K4 IGEF-1 7KW i i T+ Ak
+Gln 21 . 25 PO R IBD #5I4 (P<0.05) o 4538 Gln SAkfiA PN E FRREA 0% 1BD B4 B — B 77
RBE, AHAEIDE S5 15 R RSB 0A T ORI A A R IGF-1 A Wy AR T — N S R .
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Effect of glutamine-supplemented enteral nutrition on the apoptosis of colonic
mucosal cells in young rats with inflammatory bowl disease

ZHAO Hong-Mei, OUYANG Hong-Juan, LIU Li, DUAN Jia-Qi, YOU Jie-Yu. Department of Gastroenterology, Hunan
Children's Hospital, Changsha 410007, China (You J-Y, Email: yjy660111@sina.com)

Abstract: Objective To study the effect of glutamine-supplemented enteral nutrition in regulating the apoptosis
of intestinal mucosal cells and promoting mucosal healing in young rats with inflammatory bowl disease (IBD). Methods
A total of 80 male Sprague-Dawley rats aged 4-5 weeks were randomly divided into 4 groups: blank control, IBD model,
short peptide, and short peptide+glutamine (=20 each). The IBD model was prepared by a single colon perfusion of
3-nitrobenzene sulfonic acid. At 3 days after modeling, the rats in the short peptide group were fed with short peptide
formula (100 mL/kg), and those in the short peptide+glutamine group were fed with short peptide formula (100 mL/kg)
and glutamine (0.5 g/kg). The course of intervention was 1 week. General conditions were observed after the experiment
and their intestinal mucosal tissue was obtained. Hematoxylin-eosin staining was used to observe the pathological change
of the intestinal mucosa. RT-PCR was used to measure the expression of apoptosis-regulating genes (bax and bc1-2) and
apoptotic signal transduction factors (Caspase-3 and Caspase-9) in the intestinal mucosa. Western blot was used to measure
the expression of insulin-like growth factor-1 (IGF-1) in the colonic mucosa. Results The IBD model group had poorer
general conditions than the other three groups (blank control, short peptide and short peptide+glutamine), and the short
peptide+glutamine group had better general conditions than the IBD model and short peptide groups. The IBD model
group had significantly higher mRNA expression of bax than the other three groups (P<0.05). There was no significant
difference in the mRNA expression of bcl-2, Caspase-3 and Caspase-9 among the 4 groups (P>0.05). The short peptide
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group had a significantly higher level of IGF-1 than the short peptidetglutamine, blank control and IBD model groups

(P<0.05). Conclusions

Glutamine-supplemented enteral nutrition can effectively improve the general nutritional status

of young rats with IBD, but it is not better than exclusive enteral nutrition in inhibiting the apoptosis of colonic mucosal

cells and stimulating the synthesis of IGF-1 in the intestinal mucosa.

[Chin J Contemp Pediatr, 2019, 21(1): 89-93]
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RAETENE ( inflammatory bowl disease, IBD )
S — M R AR LA 3 R AR A 3 1 T Al
EFE R SRR , N A SRR AE, ™
Frgm LR R Y, BARIEAR, ENAME
FINNE— N EFAEILERDE IBD AT
SN GEE I, (B4R dr 22 i SR R &
(A F i AN ) Fujita 55 P HFSE AR VR N 24
ki (Gln) sS4k N TR0tz P4 T 5 sh s
BT i 16 58 52 mT R BT — € AR . I,
PRUTHS N Gln 5 AL N 5 37 22 5 BEAE #E IBD f8 L
P b R A T 5L R X R T I I SAE 1 K A=
5 1 E R A M B T ARG, HET, A
Sl B RGBT B A bel-2, bax, FTHFES
S KA Caspase-3 . 9%, HARZWREHN,
f SRR T -1 (IGF-1) 5 15 b 40 it i
RIRAMGZ ARG &, REAE E I 6 M5 20 e A A Fn g
S, DRI RIS BRI AR M ORI LE R
PR TR P TAE SR T T A IGF-1 1E4%
A kA, H—LUHH Cln Ll N E IF
X IBD &y BB S0 1) VE FHAILR
1 #HREAEZE
1.1 EFEHRSIRKA
FLRRHIR) (Al A WA, fif>) , A&t
J¥e (Gln) B0 (7 R ERIGE M R 25 FRA R )
SAHAERRER (TNBS) ()7 M GAE M EARA R
ATl , BRUBLHR. SABC (/IRL) X714 &% DAB
BEEARE () (JMBHEREARA R )
PRES[G MM & (BRI ) S Anti-IGF-1 $itik
51088 (J7 LI EMBHHEATIRAR] ) , TRIzol (]~
MR EARHCABRA R ), PCR W78 (1
M TAEY TRBORRS ARAHE ) .
1.2 HYERKRSE

80 H 4~5 Ji % Sprague-Dawley (SD ) M K
B, A 50~100 g, T H ) ARE BRI L.
MR IR BEALE 7 R IE BEL 73 A 25 0 IRZE L IBD A5

HIZH | AARZH . 4ERK +GIn 4H, %41 20 H, IBD
R £ S OGP, KBRS 24 h 54 100 mg/kg
— WML A HEE TNBS B (50% ) ¥ 0.5 mL,
24 h Je/NREDATRE R BUR & . gl IEYS . B
SRR, 2~3 d 5 L 2avESs I R B A .
PR R AL I 3, v R /NG, AR
WmlEy ok, SRBERGE, FEKM. B, A58
PRAFTRR I BT AT LB MR PR th, SE
R mRERR, ERZEMIERL, SREk s 5 A2k
o B IR, 25 116 R L 25T [R) 57 o A B3R /K
W, WEUE 3 d PG, SEIKALE: H ARG T
BRI (100 mI/kg) , T 15 &K +Gln 45
H 7 PR 25 48 Ik (100 mL/kg ) +Gln (0.5 g/kg)
RAW, TW1E, BRieRKE., KE. KMHE
TEOL B, 7d IERUCKH K AL S B8 B A
NGB BRRA, PR R L ER 465 B B A ) KA
RIZ5H R m e s, FERTA LR Y. I
ghimit . p L AARETT BB TR E L DR
TARE - e (HE) Yefa,
1.3 RT-PCR i%#&illl bcl-2, bax & Caspase-3.
9 mRNA KJFRixKFE

FRLHEC 10 HOR R 25 1% R4l 21847 RT-PCR
W 4% B8 TRIzol 72 X Wi 4 1 2H 2 ME A gE 47 L
RNA fHEH, AN OB THEARI S RNA FEA
() 2 5 RV B L 4 BB Takara S5 sk ) & 7
& RNA H) mRNA SRR cDNA, cDNA FEAHE
10 5 B S VE 2 E 7 PCR AU . bel-2 LiiF
51 %): 5-CCACCTGTGGTCCATCTGAC-3', F i 5l
Y. 5'-GGTGCAGCTGACTGGACATC-3', H B,
94 bp; Bax FIiF514): 5'-GGAGATGAACTGGACAG-
CAATATGG-3', FiF514): 5'-TAGCAAAGTAGAAG-
AGGGCAACCA-3', Bt K JE: 154 bp; Caspase-3
FI51#): 5'-GGTGGAGGCTGACTTCCTGT-3', T ijif
21#9: 5'-GCGCGTACAGCTTCAGCAT-3'", FBEK .
119 bp; Caspase-9 I {iif 5] #): 5'-ATTCAGCAGG-
CAGGATCTGG-3', Ti#5#: 5-TGGCCTGTGTCC-
TCTAAGCA-3', F B K BE: 119bp, K b e il
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10 ul. [z MR & 2x PowerUp SYBR Green 5 pl.,
RS 1445 0.3 ul, Template ¢cDNA 2 ulL, ddH,0
2.4 pL, PCR X W 25 F: 95°C 2min; 95°C 15,
55%C 15s, 72°C 40s, 35 Mg ; 72°C 5 min,
16 C hold; )5 10 °CHEMH 10 min, SRJH 2744 CT
A3 HT H SR A X 1k K
1.4 Western blot #& il Z5 B4 FEFE IGF-1 RikKF

B 10 HORBRZ5 0 B 2H 2U0E 1T Western
blot £, BUARAER B A ZERELH 2 200 mg, FEMR
RIS TR R AR, AL 24 i 2 ( &
A EEF AR ), vk EJSCE 20 min, 13000 1/min
R T B0 15 min, BB, H Bradford 357547
BEHERG L, A -80°CUKFEI-T . R FpE
ER 0 5 SR v IGF-1 &, 15% SDs-PAGE
WATEADE, FRIET (4°C) HFE] PDVF
I TR EE SRS, FH 50 o/ L 2F s P R P A4
SEPEPURAL S, PBST IS VES, bt i IGF-1
Lk (R 1:500, JbatPUEAIE YR
HIRAF ) —PREW 4CHF IR, REMAL
FPi 1eG HEL (HRP) (FBELL 1:5000, JlH
Abcam AH] ) “HUFWIEE 1~2h, M ECLAk2=%k
Yk B I E N . 4 Alphalmager 2200 43 HT%K
P43 AT, T IGF-1 A 3k K, 2551 LA
IGF-1/GADPH JKJE HAE R .
1.5 SFitFEHH

K SPSS 13.0 Gt 4 Ed it A T4 24
B, TGRS + FRiERE (32s) TR, £
ZH 0] LR 22500, 2HIB) P P LR F SNK-¢
K, P<0.05 RSG5 L,

2 #R
21 ERIYEEERRTHSH—RIER

BIRUZH T2 3 R 4 RAET1-3 H, Hap
W B G . 25 P B 2 A K
114 g, BEKESIIK 96.8 ¢, KB, BAA
B, MBI, ARG . IBD BRG]
RRIE 36 g, FIMAEIK 182 ¢, FRLLZhMIM
i, BRIOEE, MBS WA, WA wH.
FEIKRA S R 66 o, PR EIGK 304 g,
4~5 d 2PFRME, 6~7 d BHNIE, BRI TR,
WHZE A et . B K +Gln 28 Rk

72 g, FEIREIGK 37.7 g, 3 d J5 KA IBARAE,
BRKEIAICEE, R B2 B A S
Yre B, PR MU RERHE
22 T FERAEHFRNARREFZTN
25 FXF IR AL S5 I B I A i 58 5 IBD AR
AU ARAVEARMLIR T, R s IR T DL A A
AMIRTE, BRAECEBIR; K +Gln 2145
Kbl WEWYIR, BAERYEAMRE, kD
VFREA, B E. WK 1.

e i S - T e

Wk NI e

e T St T b

T SRR
gy AT

1

ARIAHNFH 1 AEBHFIRARREFZYET

A: SN RS A ZE AN M 52 % s B IBD AERYZL R 4 i i
M, BARBEIR; C: MK RYEAIENE, BRREBERIR; D
K +Gln A1ECE REANMIRE, BRADVERER, BAm &,

23 BAZBFIFEATARERRESESETF
FES7

P8 1= 8 45 3 K bax mRNA fF IBD 5 A 21 3%
KK TFas xR gL, JE k4l e Bk +Gln 41

(P<0.05) o —PT RSN bel-2 K f557 S

[Al-F Caspase-9., Caspase-3 mRNA 7£ IBD #5571 4 25
KOPFRIR, MR IR G K +Gln 41 38ER1IK,
HEFH TG FE L (P>0.05) o WE 1,
2.4 BHZEHFIR IGF-1 RIXTWK

FH Western blot 5 1460 4% 21 45 17 6 B IGF-1
AN A, Horp IBD AR 1.1+ 0.6, 25H
YRR 1.2+£0.6, FEIK +Cln 41 4 1.3+0.6, &
JRZH M 2.1 £ 0.4, 4541 IGF-1 AN} kK He i 22
SAHG X (F=5.130, P=0.014) , Hrh%fk
ZH P B = TR +GIn 41, 28 X IR A Je 1BD A
4 (P<0.05) . VLK 2,
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F1 AEAANEHEATRAEERARESHSEFRIEMNEE  (xx5)
2151 n bax mRNA Caspase-3 mRNA bel-2 mRNA Caspase-9 mRNA
25 N R 10 1.02 +0.23 1.01+0.15 1.15+0.31 1.02 £0.23
IBD A7 10 1.65 +0.19" 1.21 +0.61 1.89 +0.12 1.23 £0.28
S fkH 10 0.82+0.28" 0.71£0.39 1.36 £0.53 0.66 + 0.36
SRR +Gln 41 10 0.56 = 0.16" 0.76 £ 0.27 0.94 +0.61 0.96 +0.23
F1ii 4.649 1.909 0.220 1.894
P 0.015 0.166 0.882 0.169

T a/n Sz HARAILE, P<0.055 brb IBD BRI LA, P<0.05.

cenn DD D e

B 2 Western blot ;&4 & BB FE IGF-1 Rk
1. IBD #BiRIZH s 2. 25X IRL; 3. Mk +Gln 21 4. KA.

3 itit

Bl S 55 I 5 1) B A DR 2 AR AT I AR
ARG S TSI RS T AL, RREE T
PRSI E, R4 IBD SR S 2 1
A2t Py, 8 HEARAS 2 3AH R 1BD
SR, NFERRIAVE DT AR R ST AR
ORI B AT, AR B B T IBD 9 R 1
ZREERURIRALE 2 A4tk A E N 2= 2
Y140 TNBS 75 5 19 IBD 3l 4745 75 il 1 AH X faj 2
RCAAR, #E IBD RYSCIRmsT i &) 12, Hih
TNBS 153 45 17 R Sh B8 2802 Thi 4=
MR, 5 AT IR ARL ", ORI %
FET B AT R AR (X T &y R AR A i AR
MK, BHTD, KA 2 e, e
FIENERER, BERIEMIESER Y, W
DA RBET AL R, L, U S A A )
ST WA AR T TS B PR AR W 52 0 2 i R A g
UEFRAEARIRY (1) 4R 15

FFRIRAS B s 2 IBD 7 0T 0 T A b
Z—. Akobeng %5 "I h i N E IR T LE IBD
()2 A AT SOPE AR i, AR S B R AT Gln
s A N B 5T 10 IBD & AR AL, 5 H A g A7
He#, ZEH KRB Gln T4l 4 BB ROLF E LT,
IRE IR AR, i) e ISR i 5 Bt T e 1
KA EAYRES, R UCE T IR RN E
FERAS, AU T 1 HILh R RIS, BT

RN EE, FI, AR Gln 54k N B R TE
IBD iGY7 I REA RS S FR RS SR s, H&
AEE, 5 Fujita 55 R0E—2

Vi SAE 1 B W22 /2 1BD [ LIRYT IR 2
HAn, AWT5EE T Gln s Al N8 560 8 T8 45
FEDR B ARG IR F R IR RS20, D8R T i Y RE
L, B TR HI . IBD SEAETE S H
RN R MR P T2, Bel-2 F1 Bax &
PNSNBIR T SE A, Caspase-9., Caspase-3 J& {4
TAR SRS T M, ARBTOER Gln SRALIH N E TR
X 7 3 2R G 00 e A R R R A 5 B S PR 1R S )
RS B 3 5 AE A4 ) ROR T 5 22 fiff . il
i3 1A, IBD AR A0 E TR b S R
S R IROKE W T AR A, R
IBD HEAY2H iy 16 RE AN 8 3% shid Bk, 754 T8
FETG ST 1M Glo+ KK bax 3Rk 1 B B AL T
JEJREH | IBD BRI Je 2 0 A, S T2z 4,
TE Caspase-9, Caspase-3 R A WA —E LR,
$E7R Gln 53 A6 1 938 SR AR ) 1 18 200 B 0 1235
FRAETH SR A B EEH . SRR Y M
TE Y Gln 78 S0 HAE R R R 5 200 i 2 B 52 40 A
T REA AN Y R A A ) A T A HIBLAR AR ARL

B A& 2 IBD IRYT I H bR, AWK
B, H—PEFR Gln S0 N E TR REE T
14 IGF-1 ik B {2 #E B B A 5 9 H 9. 1GF-1
JE TS BREA RN FRIE ", REHRED,
IGF-1 5 & b 20 i i A R 2 1A 4 5, fe it
Y 66 R M A A RG34 i A 1 R EE S
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