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Abstract

AIM: To investigate the changes in the secretion of
TH1/TH2 cytokines in Peyer’s patches of scalded
rats after enteral nutrition supplementation.

METHODS: Sixty-four Sprague-Dawley rats
were divided into EN group (n = 32) and EIN
group (n = 32). Rats were subjected to a 30%
TBSA III degree scald injury. The EN group was
given standard enteral nutrition (Nutrison Multi
Fibre), while the EIN group was given enteral
immunonutrition. Peyer’s patches were excised
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to isolate lymphocytes to determine the changes
in the secretion of TH1/TH2 cytokines.

RESULTS: On day 1 after scalding, the concen-
trations of IL-2 and IFN-y released from Peyer’
s patch lymphocytes were significantly higher
in the two experimental groups compared with
pre-scald values (19.7 + 7.3 vs 92.6 +21.3 and
97.6 +25.4; 63.7 £ 27.3 vs 279.4 + 89.7 and 292.7 +
97.4; all P < 0.01). On day 10, the concentrations
of IL-2 and IFN-y released from Peyer’s patch
lymphocytes were significantly lower in the EIN
group than in the EN group (41.6 +16.5 vs 55.9
14.4; 71.6 * 26.9 vs 104.3 + 31.7; both P < 0.01 or
0.05). The concentrations of IL-4 and IL-10 were
significantly higher in the EIN group than in the
EN group on days 4, 7 and 10.

CONCLUSION: The expression of Th1 cytokines
is up-regulated in Peyer’s patches of scalded
rats. Enteral immunonutrition supplementation
can promote the expression of Th2 cytokines,
help correct TH2/TH1 imbalance, and improve
mucosal barrier function.

Key Words: Immunonutrition; Scald; Peyer’s patch;
TH1/TH2 helper lymphocyte; Rat
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B EHA19.7+7.3 vs 92.6+21.3. 97.6+25.4;
63.7+£27.3 vs 279.4+89.7. 292.7+97.4; 3
P<0.01), EINZL# % 53 £10 d&4. 7. 10d
AFEA 2K TENZR(41.6+16.5 vs 55.9+14.4;
96.7+31.2 vs 182.6£52.9, 73.9+26.5 vs 129.9
+48.9, 71.6+26.9 vs 104.3+£31.7; P<0.013%
0.05); EIN28{£4. 7. 10 diIL-4. IL-10%&:ik
% FTENZH(169.3+£57.7 vs 94.9+28.6, 157.6+
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8 B4R A Peyer's4 N 4 e ta o B T
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Fh R G 5 2R G0 1K) 2 2 Ty B8 & 0 IR S T N
BRI OK 5 Rl I8 2% 1) Bt B kA7 HE A TR )
HUAE 300 TE B 1 S B, 6 A5 R B0 R
A7 1 v A5CHR A VBRI A D S e, BEAT AT A
Ho R HE 5 B HERR (immune exclusion or immune
elimination)!"™. ZELE(E) 15 5 1 ZH I i) e it ke
SRR E S RMEA JTOR A B DR ) O ORI
e A 5 | A TR AR TR ) (1 il = A5 LR AR A
A 3 M R B B 95 R B PR AR IR, A BRI N T R
A, 4kiM a8 2 45 B D) RER i3 255 1E (multiple
organ dysfunction syndrome, MODS)™. &A1+ ™
T2 A 5 DR K B SEAT AN R P92 R i A 5
A, ML Peyer's4h itk 2 41 R Th1 41 fa e 7
IL-2. IFN-y A Th24 i [K-FIL-4. IL-1077 411
AR 5.

1 #RRI5E

1.1 #H# A ESDR R 721, M5 #220-250
g, WERESHH], rhrg B oK B 2 e s 2 SE AR B )
Rp 2 AL (S A AL PR3 F021-9602). #fE
HEGY S, GNP FR T wk, H BRI &, 28K
#: KRIL-2. IL-4, IFN-y. IL-10 ELISAK

12 7
1.2.1 KR ZAGAEAR 69 H14E: SDARBEHLD A2
41, RIS FREN) AR5 5 FR(BIN) AL, 241
FT A K BRI R A AL, 32 5. S
VE BT 5 B, B AR, s B 4 4
MZHEE. KRBV 12h, 10 g/LJGE %
B4(40 mg/kg) I I R, HIHE S, FRILR AR
FH R & K2 58— Bt = B s 56 v ot L U 28V R
it ag, ¥ Ik 1140.03 mPa, 108 C, £F
48 s, I AR R A(TBS A) K 30% I
3. A3 J S B S s A P S0 mL/k g AR o
KK BRUBON BRI ZE P 1 57, S50 i o s i IR
FEPE25 “CHiti, MR REZ140% /047, AT 4
AR 2, LI R R BN . T, 4,
TR0 AR ML FR bR, 7B I ) s BE2H K B
BIh8 K.
1.2.2 EIk ey Bed) 5 A2 ALY T RS E
[ W SR8, ENZLSS T 358 A Rl 78 77711
fE4: 71(418.2 £2/100 mL); EINZ figg A 5 785 75461
T EH R 2K 2% 5 — B B e 8 7% = L) (522.75
££/100 mL), 5F100 mLZS A 20k 1.30 g K
ZANR0.89 g, 06 © o3 NRWITR LI N3.45 1 1; P4l
R G FR s TR IR S 5 7 %%, 4 CHR
17, FHIT R EI37 C. )54 hITARREEE FRI,
AR RT31.5 kIkgbrEgtas ™, &Ry
3-5YRIESE, ANROK. 224036977 R4 10 d.
1.2.3 #547%0): (1)Peyer's45 4l L5 25: Peyer's
SEAN IR 53 B4 Tanu O ik T, AR
BRI ORI, shokeh v, IR
Iy EPeyer's4i B T LW REFEIL, 0 A 3k
WitdE, 50 kU/L T BB EEIFRPMI 1640 15 mL
H137 C RRLER 5 0% 560 min, 78R B 1L
Ji, AN M EROE 1200 H i g i S I S i E
Percol BB &0, 0.4% &S Eima i H It
TN S, 1 PEWL 500 r/min 010 min, 25
i, RPMI 16403E3421K. (2)Peyer's4fi 4i Ju ¥ f4
SRR B P IR K Peyer's4h itk 4N i, BT
PR EEE E100 KU/L, BE% %100 KU/L).
100 mL/L FBSHL %t 22 (PHA 200 pg/L)i¥)
RPMI 1640, 14540 Bk & 422 X 10%/mL, CO,
W E 37 CHFAE 24 h, B0 S BT 0%
W2 A 00 ) 6 00 A M PR T2 TFN-ys
IL-4. IL-10fHKR .

Bt IR A HISPSS10.048 14K
PEBEAT 43 H, Flmean + SDEEATSE 1A, [R1Ffak
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T 1 Peyer'sSEMIAIMNETRIL-2RERVZRY (mean + SD, ng/L, 1 = 8) Nz RAEE

o {piSEtE)d)
paxi:| {hRiE =
1 4 7 10
ENZE 19.7+7.3 92.6 +21.3 74.6 +17.8" 58.7 + 18.5 55.9 + 14.4°
EINH 97.6 + 25.4° 81.7+21.3° 51.6+17.7° 41.6+16.5™

°P<0.05 vs ENZE; °P<0.01 vs £

] 2 PeyerstEHEMBIRIAINEFRIFN-REBIZMY (mean = SD, ng/L, 1 = 8)

. {faiahtiald)
x| {hRiE
1 4 7 10
ENZH 63.7+27.3 279.4£89.7° 182.6 +52.9° 129.9+48.9° 104.3+31.7°
EINZH 292.7 +97.4° 96.7 £31.2° 73.9+26.5° 71.6 +26.9°

P<0.05, °P<0.01 vs {HAI; °P<0.05, P<0.01 vs ENZH.

R 3 Peyer'siE B MIIAINEFIL-4REIZY (mean + SD, ng/L, n = 8)

" {o/ahtiEl(d)
x| {hRIE =
1 4 7 10
ENZE 92.3+31.7 117.6+37.4 165.9 + 54.2° 103.4+37.6 94.9+28.6
EINZE 196.2 + 56.4™ 289.1 +74.1" 251.3 +69.3™ 169.3+7.7°

°P<0.05, °P<0.01 vs {HE0; P<0.05, “P<0.01 vs ENZ.

AN [3] I 1) 21 18] Eb A58 % [ IR 8] A AN 7] Ak 214
[F) LG 35380 SR Y SRR 35 5 22 90T ek 45 R DAPME
KR, P<0.050 7 A7 W EMEE X, P<0.018 7%
G ETE S

2 B8

2.1 Hi M oL SR R S 2 A Bk B T
KA, BRER; 12 hfig IR RIS, I (A) R
RAAK AR TE TG Bhiob, Kz, BR
B BRI K B4 5 5 0B A B AR
BLITHE AL g

2.2 Peyer's4#h & 4a fLIK 983% 7R Th1/Th2 28 it B
FIRE A TAL

2.2.1 TL-24k 9 T AL: Bedi 5 45 I [R] 24 5 43
B LGRS W B T v, JU A 5 B8 1R B
ZE A B IR L(P<0.01); EIN4L10 di 5
EN41 LA B I8 FRIK(P<0.05, #1).

2.2.2 IFN-yk ik ed TA: Befiifhl d. 4 d 240
IFN-yf &Ik 50T b Bt wn, ZRf B
[ X (P<0.01550.05); EINZHAET7 dv 10 dif 5
P P A 2 S i M L (3P>0.05). 754 d.
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7 d. 10 dIFEINZIIFN-yik 5 S5 ENZL L oA 5 B
%(P<0.015%0.05, %2).

2.2.3 IL-4%34 69 T AL: 1 JFEINAIL-4RIA W] 2
BT, ARSI A A S AT IR 2 R A WA
B (P<0.01550.05); 7E4 dEFENZLS 5 A7 L
WY T, 22 AT W g 2 i (P<0.05),
JLAR T IR AP AL 5 15 AT LU IR 2 R B G v 2 X
(39P>0.05); 149 5 & i ] S5 ENZ LU A, EINZH
IL-49 3 525 1 Rin24H.(P<0.01550.05, £3).
2.2.4 IL-104&£ 89 T AC: TL-107E605 )51 distpy
AT, SO E R g R L3
P<0.01), ENAZ0 T, (HENZH4 dN s T
s EINZH A S50 U 52 I [a] Y 35 B 88 i T i (34
P<0.01), 1A LLECEINZLAES dv 7 dFI10 dFSf ]
IL-10/) %1k = FENZL(34P<0.01, %4).

3 e

Peyer's&i &G 421 (gut-associated
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SETIH T 40 i 3 52 C DA™ Tk T 4 B 40 J (T h)
HICD8" 1) 40 i 5 £ Tk L 40 B (Te), PI#E K H

R B 4 RAE S
T 2R R
% T Peyer's#) %
TR, FEARR
SRR E, BT
#Th22m LB T 49
o~ ik B By R
R IR, A A
T M8 S 8 B 1
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A K AR B
bR, A — R
S Aot 2

" {o/ahiEl(d)
Pavic) tomE =
1 4 7 10
ENH 53.7+37.3 146.4 £79.7° 84.6 +32.9° 81.6+43.9 65.2+32.4
EINE 171.7 £83.4° 219.3+71.3™ 161.9 + 86.5™ 157.6 + 74.3™

°P<0.05, °P<0.01 vs {HA(; *P<0.01 vs ENZE.
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FE A A S TP U NIE SETL-4 2 145 B bk B2 41 i 7
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TFN-y 55, X SE 40 PR 725 0 2 4 B J80E N, fiff
T S P A A HE— 0 400 i 3 e M AR A

www.wjgnet.com



NEz, 5. PHPARBETTINRIHAE Peyer' s Th1/Th24BiBH 5 BYFI0

AR B A 7. Zhan g5 G & 1 N w-3
JEWT R BE T 5 Th1/Th2, L #HITh K 7%
TR Th2 245 . MatsudaZC VR BT A BT 45 T
e B IR AR A IE R I Th1/Th2 15, 24 1ETh2
AR AR I, AT SO LA 1) S 2 R T
PRSI SR, EINZLAEL0 dIFTL-2. TFN=yfik
TEN4, MTH2K 1 IL-4. IL-108 % 7F e, X i
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