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Abstract

AIM: To explore the effect of micro-ecological
enteral nutrition (EN) with prebiotics on the
intestinal barrier dysfunction and endotoxin
translocation in rats with severe acute
pancreatitis (SAP).

METHODS: SAP specific enteral nutrition for-
mula (EN-S) was prepared based on the nutri-
tional and metabolic characteristic of SAP, and
the micro-ecological EN formula was prepared
with EN-S plus prebiotics (PRE-EN). Sixty-four
Spraugue Dawley rats were divided randomly

and averagely into 8 groups: sham operation
control 4-day group, sham operation control
7-day group, SAP with EN-S 4-day group, SAP
with EN-S 7-day group, SAP with PRE-EN 4-day
group, SAP with PRE-EN 7-day group, SAP
with PN 4-day group, and SAP with PN 7-day
group, named as group A, B, C, D, E, F, G and
H, respectively. The rat model of SAP was estab-
lished by injection of 38 g/L sodium taurocho-
late (1 mL) beneath the pancreatic capsule. The
nutritional therapy began after SAP model was
established. The rats were killed on day 4 and
7, respectively. The serum levels of endotoxin
and diamine oxidase (DAO) were detected. The
apoptosis of intestinal mucosal epithelial cells
were analyzed with terminal deoxynucleotidyl-
transferase mediated dUTP-biotin nick and
labeling (TUNEL) method, and the apoptosis
index (Al) was calculated.

RESULTS: At each time point, the levels of
plasma endotoxin and DAO, and the value of Al
were significantly higher in group C (158.7 £ 23.9
EU/L, 517 £0.62 kU/L, 50.5% + 9.7%), D (140.5
+209 EU/L, 4.09 £ 0.49 kU/L, 41.6% + 7.8%),
E (1104 + 14.4 EU/L, 3.44 + 059 KU/L, 48.9% +
8.5%), F (88.16 + 30.4 EU/L, 2.83 + 0.96 kU/L,
33.8% + 5.1%), G (202.0 £ 30.3 EU/L, 7.29 + 0.68
kU/L, 63.5% * 6.7%) and H (210.2 £ 30.3 EU/L,
7.57 £ 1.01 kU/L, 64.7% + 10.4%) than those in
group A (39.6 + 13.1 EU/L, 2.01 + 0.34 kU/L,
22.6% £3.3%)and B (40.7 £+ 124 kU/L, 2.12 + 0.42
kU/L, 23.1% + 5.4%) (P < 0.01), and the above
indexes were also markedly lower in group C, D,
E and F than those in group G and H (P < 0.01).
The levels of endotoxin and DAO in group E
and F were markedly lower than those in group
C and D, and Al value was significantly lower
in group F than that in group D (P < 0.05). As
compared with those on day 4, the level of DAO
and the value of Al in EN-S and PRE-EN groups
were significantly decreased on day 7 (P < 0.01),
and there was a decreasing trend without sig-
nificance for plasma endotoxin level.

CONCLUSION: Micro-ecological EN with pre-
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barrier function, decreasing the apoptosis of
intestinal epithelial cells and the occurrence of
endotoxin translocation. EN is superior to PN in
maintaining intestinal barrier function.

Key Words: Severe acute pancreatitis; Enteral nu-
trition; Prebiotics; Intestinal barrier dysfunction;
Endotoxin translocation
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HH: #F7% T 2 MM £ (SAP) K R -TH4
Tl m i A TR B R A B G X I BT
RE Fo N FFE B ALV A B AR

Tk HAESAPE A4 S BH £ HEN
Bt 77 (EN-S), Ff ik e F SU4E 5 4 70 &,
WA XN B (RPE-EN). 64 ASDX
KA AL R 82 (n = 8): 1BF R84 da,
BF K2t B7 d2, SAP+EN-Si& 574 d4a.
SAP+EN-S74 777 d48. SAP+PRE-EN/& 774 d
20, SAP+PRE-ENV4 577 d48. SAP+PN4 /74
dZi. SAP+PN 77 d4. RABAMIETH 4
ES38 g/LA AR ARBR ANk S SAP K RAEA,
B IG T AR I SR )G B . R S
ARFH TR LKA, AR ABRAREE
Ao AR B A B A o R K e — R
FAEFHDAO)K-F, KRATUNELEA&M N5
Lk sm R A T, SF AR 3R A(AD.

ZH: EN-S. PRE-ENAPNZL# fo ¢ M &
F(4 d4n: 158.7+23.9, 110.4+14.4, 202.0+
30.3 EU/L vs 39.6+13.1 EU/L; 7 d48: 140.5+
20.9, 88.16130.4, 210.24+30.3 EU/L vs 40.7+
12.4 EU/L). DAO (4 dZa: 5.17£0.62, 3.44+
0.59, 7.29+0.68 KU/L vs 2.010.34 kU/L; 7 d
20: 4.0940.49, 2.83+0.96, 7.57+1.01 KU/L vs
2.1240.42 kKU/L)A=AT (4 dZ8: 50.5%+9.7%,
48.9%+8.5%, 63.5%16.7% vs 22.6%+3.3%;
7 dZ8: 41.6%+7.8%, 33.8%+5.1%, 64.7%+
10.4% vs 23.1%+5.4%) % % 3 TR F K+
M8 20(P<0.01), mEN-S#/PRE-ENZ8&) 1 7
% . DAOAALR EAK T A8 R B 18] % 69 PN 22
(P<0.01); PRE-EN#4L#9 A &% . DAOKF 2
FAK T AR B ] B A EN-SZ1(P<0.01), MmALR
#1&TEN-S 7 d21(P<0.05); EN-S#=PRE-EN 7
dZi 54 dZaAart, DAOK-FAALR F AR, A
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HOE SUME IR 4% (severe acute pancreatitis, SAP)
BHE A EHMANFRSM UL ZHEE D)
RETE Je PEUEFH LT R RN, ok A4
5l bt A % U1K, HhE FE(parenteral
nutrition, PN)F T SAPIA YT 1) 32 BL iy & To ik gy
o e B A Ak R A (R DR AP, 2 5 3 BUR T ROAE
B, DR BL IS T SAP H 8 7 N 9% (enteral
nutrition, ENYITAE 4 5752 2 . Sk
ENJ& 755 3l ENFRSE Al E 5 0 S8 3 2 25 75
AFE R AEW . A TTHA A R), LUE R
BB DhRe AR EH. — B LR AT Z AT
X] fi A TR R RIF 2T 1 2 T a AR e SR AR IR
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XBAR, ESAE
R A
IR TF SUAE 5 A
T AR
Wi kg e e
=, A3 Bk i A
FHlEA g
FERR R
B AR

Il A 1 RE M (Sigma A /), S S S
(SigmaZ~#l), TUNEL AT 5 (Roche 22
), N IR (flocate 800%Y iz Py it 42, i 2%
NutriciaZA 7)), #k#fEiE % (Flo-Gard 6201, Baxter
), & s EAER & Ol (Beckman A #H]),
UV75453 Y606 BE V(R AR = Hr XA ).

1.2 Jjik

1.2.1 S A BRAEAR # 5 64 SDK R BEFEHL
SR8 (n = 8H): RTFAXS 4 d4H, T A%
187 d41, SAP+EN-S¥fi¥74 d41. SAP+EN-SifJ7
7 d4l. SAP+PRE-ENiAJr4 d4l. SAP+PRE-EN
1BIT7 d4l. SAP+PNIfiIT4 d4l. SAP+PNIRYT
7 d4l. SEEETR AR 12 hel b, Aok, R
FH25 g/Lum M 240 I s S ORI, TR 45 R &8
EIEIET D) R, BRER R, FH1 mLy g ds A
JBE & T A M T 2 )2 18 38 A3 E N38 g/LA:
REIHER AN 1 mL, AN RIS S Rk, it Z 2R
AL AR )Py BTt A, 4k DU AT D i
TIBEIRAZ AR ECN R L, 292 minfFEE
IR AT, oy R4 G DI O, X RALD) T IE
Jis i, A R 4 G D) 1 TR B 2 A A
SRR A R AR IR BE.

122 R4f@AEEs H I mpEE ik &8
Wy X, BN AR K AREMAMELS mm
e RIS, i 123 I Jit B LA R S em A2
A7, 10 B A A [ e, 25 IR
B, B T e T Rk,
TN E IR AR, SRR ik BT A
B BANER Tk, 2030 AN ITKCE N O AR EE R K
S IIME N2 mmE R RERCE, 244540
] 52, B KA R 2001 3 N R S, S
o s, FH B e TR Rk, I
T H bk R 2.

1.2.3 BT X HENRARJG sh i 5
6 h&hy /bR K IEIA R, 12 hibimw
FAEENGHIF, M Ec971.0 mL/hf1 355 32 590 1,
2 ARJF36 hifgidis 2.0 mL/h, 50 mL/d, 2 J&4k
FF UL E ; PRE-ENZL DA K78 J5 00N s n
1.0 g GOSzi 2EJt; PN e 770 i 14 B 4
AR J536 hH 1.0 mL/hHG 1 %22.0 mL/h, 50 mL/d.
1.2.4 ARAMERZCM . J3 ARG 54 RN ER
TRATE W), W5 S IKEUL, K MCE TPkt
B, 2500 /mE00 15 min, [FEEL cmlPl A
21, 40 g/LrpPEAE R SypRIE . A BE FE AR
R G, PR AU T 2RI il 2R AR

AFRA. 0.2 mol/L pH7. 2[R EM . BRAR
TSl A0 TR i TP R ) i SR,
TE37°CKM P E 30 minf, JHEEAM66EE
16436 nmAbMDAOTEYE. Wy b K 41 Ha 7 T A,
W A R S AR i AR A A S D) e,
ZR i N JK, XWFEKPE, 0.01 mol/L PBSIE3IX,
FERS min, BARICEBCE AR H IR IFTR AU
SR 100 WA 3k B 0] U, 5 iR 4 v
W(TAT)50 pL5ARILH 450 pLiR+, H37Cil
i1 h; 0.01 mol/L PBSPESR3IK, K5 min, N
converter-AP, 37°C il #8430 min, 0.01 mol/L PBS
ZEPPIRVER3IK, BEHKS min, BCIP/NBT {4, *{
KPS, GVAE . THEURE 1004 B Rz 41 ffa
P T4 A2, BYH 1248 4 (apoptotic index, Al),
R U) S AT L3 ALET, SRILF (AL

it bR K HISPSSI1L AT S8
BT, S8 45 5 lmean = SDE R, i85 20148
i, P<0.018P<0.05 8 A Giil#E X.

2 #R

2.1 fe R R FEF LR EHEARFBT RG]
L ST AN A M L, S AP I I N 75
U BT (P<0.01), PN K- fx
EN-SHIPRE-ENZH/K-F- i K PN (P<0.01),
EN-SZ1 /K- 18 3 5 160 B I 1] 2 () PRE-ENZ
(P<0.01); EN-SHIPRE-EN 7 d#H 5%} W (14 dZHAH
be, KPS BB AR TG B35 1 22 5, 1PN 7d
54 A LK S T #5(P>0.05) (K ).
2.2 R R RACEELE R EEARRE TR
I ) 2, - SAPALIIKD AOWKSE W 2% & T
FARRI HA (P<0.01), FLAFPNAK V- feir; EN-S
HMIPRE-ENZ/K- i K T PN (P<0.01), EN-S
2038 3 T NI ] S PR E-ENZH (P<0.01);
EN-SFIPRE-EN 7 dZH 5% W {14 dZiAH LG, 7K T
W EBHIKP<0.01), MPNA T ZE R (R 1).

2.3 D R e A T BAET N WER AL T
Ko g R Bow, SEFARN AL, %SAP
YR AT WL Z I PE T b A o A, PNAL
(V8 T 40 i %5 e fc %2, PREZH (%5 /> FEN-S
HE). #SAPAH AT Z T T A
41(P<0.01), EN-SHIPRE-EN4 & %k TPN4L
(P<0.01); EN-SFIPRE-EN 7 d4 i %1% T4 d4H
(P<0.05), PN 4 dfi17 dZAMIELTE &M%
ETRES, PRE-ENZIATE E (K TEN-S4
(P<0.05)(#1).
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1 TUNELMZ/NGR E R AT B 2RIRE( x 400). A: T AXSIH7 d4; B: SAP+EN-S 7 d4i; C: SAP+PRE-EN 7 d41; D:

SAP+PN 7 d%H.

& 1 [MERASFKE, DAOREFNAIOR ERMIEAILSRmean + 5D, 7 = 8)

4348 AREBZXKI(EU/L) DAORE(KU/L) Al(%)

44 7d 7d 44 7d
BFANR 39.6+13.1 40.7 £12.4 2.01+0.34 2.12+0.42 226+33 23.1+54
SAP+EN-S 158.7 +23.9°%"  1405+20.9°% 517+0.62°%" 4.09+0.49**" 505+97°" 41.6+7.8""
SAP+PRE-EN 110.4+14.4°" 88.16 +30.4"" 3.44 +0.59° 2.83+£0.96"""  48.9+85"" 33.8+5.1°"
SAP+PN 202.0+£30.3° 210.2+30.3° 7.29 £0.68" 7.57£1.01° 63.5+£6.7° 64.7+10.4°

°P<0.01 vs BFARWIBA; P<0.01 vs SAP+PRE-ENZE; 'P<0.01 vs SAP+PNZH; "P<0.01 7 d vs 4 dZH.

3 ihie

¥ 5 240 2 A AT A P e T s 7 A B, L
A R i N A S A ) RN A B0 R AN
JAREAR IOAE . 2 R RS 20 SAP I 11 b
B Ty BE AN IR 2 4 B 4k R B G XM O DS R AE 1) =
FRJGR, HHE S EUR TR A It ey
Y 5 W e B D RE I SE B ME — B IR B —
ANEH B HTE 0 ) L BEAE ENAE 4
BN, 2T CAIESE RIS IBEN L %411,
M HAYT4ERESAPE A bt e, Jb W
B Z AN R AL R A, AR IS APE
e BRI AL, WHEDE T SAPIIEN-SHI
U, B WIWE ST COF S A S SAP K Bl AR
1A SR AR BS80S S FRAT T4
TZENWC 5 s Il — 2 F B AR A 1 7
GOS#iA= e, BT W gL SAP K I 3% Py 75 25
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N K, 11 HPRE-ENZL KK F KT
EN-S41, UiHH/EENTR NGO S#i A= 7t il B 2%
MGESAPII N R IMUAE. 5 — 5 A S FR9677
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— B R g5 K
e A, B
it bR OB A
R ATH F A i
RAR Rz TN
WA K
RSB, T
AR B AT,
I A AR
AL, KR
F $L ¥ (galacto-
oligosaccharides,
GOS). &R R
B AR AAE
IR FAR T 5. K
RAEFHESF, @it
it & AR EK,
WHAER, T
CEEE P
ey EFZAE R, &
EIRLE S A
A-PHreg R e,

YRR M P 2 L

DAOsE N AW FLA YR =28
B 20 1 A 5T 5L A v R 1 40 AR P T,
HAb 2N A ) D RE AR, B AN i A2
By RBC I 1% BB O AL, B8 il 3K 56 B % ()
R LA 2 N o Ji A, BUMLR A IR D A O
PER 5. DAOTESR & i A e As e, BRI AT AR
7Ry A A et O R Y )i A L RN
PIDAOYE It & AL U I A 2 m] BB AL HERY: ()5
BIRIRIEA K BRI T WK C A e
WESFEWMFES, 2XDAOIG TS (2)
W @i DAOWEVEAL 5 bk A ok, 4t
KB R AR K2 14160 min/im D A OFF M FA
66%, 1M Il 2Z D A O W) 1 5 3 . AHF 50 45
# W, EN-SHIPRE-ENSPNZIAH LK, DAOK T
W FRIC, PRE-EN4L/K WK TFEN-S4, Ui
HHENJUIL 250 23 28 TG I PRE-ENAT B T /b
SAPI 1] [ R 52 4 75 R

SR IR, SAPH ARG b 40 v 1
5B RO e 2 G O, HXTRAIAHLL, SAP
) PH TR U N, U RS T
LS n, w0 A H s, 4 ) S
By, TN ER. MEERD TR
Rk, KA RN S A AT RS
IS APR BRI eI T8 B (— PP 2 5 40 i 1
{1 G B Il ) A B RT DAk 25 0D W b R A R
SR A, > N EE R S AL R AR, JT RS
BT SESAPH LTI g
JE PRI AR D, T A T i A
JY i B, T bR S, Al R B G I O
ik bz, 51 S B Y A B 4 i ERT 1 A
0 B ARG B 237 AR AR 1 S, SO b R A i
it s JOT T S A I DA RS B R A A AR
WL R ER, S SAPAMIATE 3 & 16 R4,
EN-SHIPRE-ENZ 1 # Ik T-PN41, PRE-EN 7 d4l
WEALTEN-S 7 d4, #E/RENTESGE G2 I
B AN 17 o AR AL TPN, iy HA NG OS
an AR IO B T RE— DA S ENTE R R T 5 TH 1)
YRR, HRTAT 9% 28 45 0 TR 5 20 Mo 98 T A8 i g B
LI BE 7 101 PR A F i A DA T, L L6 0F 45 fig i
(1SI0SR B, 2 A2 04 TE Bk iR Y 5 i B
B AN MR T, B R TS e S A .

AHFFLE RIRRI NGO S i A= T i A 2
EN ] DL G E N2 1 6 Bt it 56 3k 0 /E
LA ML AT BE AR (1)GOSHI T Py WUk:

BEAH, AEFEI A B AT Q)R E A DG E
LR DL S B I A 8, 8 i i e 5
Thae; GG amse AR AN M AR L, S bLAARES
SEPERARRE S PUR G RE 5 (DI i N 2
PERIE TR, R Ja 7 A P BN TR,
@l bR A st Rem AE IR, A A T
R AL, et BRI BB K.

Bt NATDR e BTl 7E A8 IR SCRFAE I IR
7R E R R, DR RRORT B A T0 ™ dh
MITFA, 7K TCAE 4E RS APAE HURE M Bk e
T3 P A ) S LR A A2 2B IR AR,
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