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[BE) BN UEAREFREIBBERATFAEBEGIODEN™ERGH BN EFREDERENE
WHFEITEME . FiE RAOKEGEEERIEEGARER,160 B Wistar K RikBILETF X4 R IE
EXBOA. BHENBGA.Gn BREFRACRABERPN+GIDIAMGn BEEFRACRABHNEFR
(END+GIn), FAKRGARXASR SREMNERZFHF EN+Gn A4 T 1.0g - kg*i «d7! Gln;PN+Gln
HAETFHEAEBEIGBAFASERER. WEREGS 1.3.5.7 M 10d BERF BN Z L& ARR
BXEZXHRRETCENEWE. ER ROESHFERGEE. BEEE LMK —EAEDAOEEY
HAERFCHPH<O.0OD,MEHHFENKE.HDHEREE . RERE.REHRE LKW b 540536 5 15 00 8
B (P<<0.05 8 P<<0.01). 5 BAHAKE .PN+GIn M EN+GIn 3 FRISIRHI R EE — S35 4E
.5 PN+Gln HEE .EN+GIn ARITHENL. B8 LB EGh BEAERTFRERGEH R EZRE

E.REBHEREER.
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Effects of glutamine given through different avenues on intestine mucosal barrier function in burned rats
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[Abstract] Objective To observe the effect of glutamine given through different avenues on intestine
mucosal barrier damage induced by severe burn injury. Methods One hundred and sixty Wistar rats were
randomly divided into four groups: namely normal control (C group), burned control (B group), parenteral
nutrition with glutamine (PN-+GLN group) and enteral nutrition with glutamine (EN+GLN group). Rats
in B group, PN+GLN group, and EN4+GLN group were subjected to 30% total body surface area (TBSA)
full-thickness burn injury. In the latter three groups. nutritional intake was isonitrogenous and isocaloric. In
PN+GLN group and EN+GLN group the nutrition were supplemented with glutamine 1.0 g « kg™' «d™',
and in B group tyrosine 1.0 g + kg™' * d”'. Indexes relevant to injury to the intestine were determined on
postburn day (PBD) 1, 3, 5, 7 and 10. Results After burn injury, the index of intestinal mucosal injury,
intestine mucosal permeability and the activity of plasma diamine oxidase (DAQ) were significant increased
compared with C group (all P<C0.01). On the other hand, the intestine mucosal blood flow (IMBF).
mucosa thickness, villous height, crypt depth and intestinal epithelial proliferation index were significantly
decreased (P <C0.05 or P<C0.01). Compared with B group, the extent of changes in these indices were
lowered in PN+ GLN group and EN 4+ GLN group (P <(0.05 or P<C0.01), and the effects were more
marked in EN+GLN group than those in PN +GLN group. Conclusion GLN is beneficial in minimizing
intestinalinjury, promoting intestinal mucosal repair. Enteral supplementation of GLN is a better way of
administration.
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1.1 BRI 4 R4 4 - R R F Wistar KR
160 H, (& E (215 25)g, MEMEARH) . BV F R
Bidr B IE H X R (OO 4 B2 4 X BB (B) 4. Gln # Bk
EBFRHCRABAINE 3 (PN) +GIn) & Gln i &3
HORABHEFREN)+GIn), B C 4o HE3 4
XEHEAR B E 2R 1,3.5.7 f110d 5 M4,
B4 10 HRKR. CHRTHG . HAi 3 Ay
B12h, RESE R 1%HIKE 28 (40 mg/kg)
MEREREE, B ENE . REGHEXETF 92 C
KB 18 s, 8 300 SR X m A (TBSA) I 42
. ti/E% 50 ml/kg B8 e A ZLBRARAS BBTIR 52 .
KRR EFERAMHZS N EIFE . RAE
HAEEREE RIEAREFE ERERETH
4] &SI XN

1.2 BFRZRHFXATHERE YR E
RIRISVER, F 3 At E LA ik, L%
FYRABKER XX, A B EN+Gln HiEH
1.Ogekg™' «d'"WHEBALIEE HFLLH T GIn(L
HLEF,99. 2% L - Gln) , A B s E e B Iy@Et &
Bk i8R 3RB, PN+Gln 43 F BB EB W
BROCOVAER-TEBMK (Ala -Gln)),BHATE
BERMEAR AR ASE . SHE, BB &H
B4 55:30: 15 LLBIRLHI BB AR - AibH
180: 1,8 : fSb 1 1.83: 1. ERERE L HEME
KB BRIEE.4 CIREAWNERE 37 C.
EN+GIn i KRHG)/E 2 h FEER GIn B8 H
2. HMAKRTHE 2 h UM E R &K%
732.2 k] e kg ' +d ' (152 ml « kg™« d™") By kR HE
HEEHREZ,EER 1~2ml/h, 55 1d EARE
B 1/3,2d48A 1/2,3d BEBALE;GIn MGG
ldBRBFE2E. AdKK.

1.3 KWiEhs

1.3.1 JHEEE m 3 B AMBFE) i 1] 52 . K BUIE 381
BMEFY O 10 cm, ZEE B F I 5 cm 4 Blg E
W—21.5em/NO,ERBAREY, XRH LDF -1
RU S8 3 & 3 8 i o A 0 2 30 2 IMBF,

1.3.2 HEBEENENE 2R KEAS- 99m

FRICHI 8 W B 0 & B (CTcIDTPA - HAS), 7
H 4 1 480 kBq/kg, 30 min J5 W3k 4L 58 K R, #E B
—B 10cm MBEL, W4, iE AL FERK 2 ml,
W B VRV 1 ml WU 5E & 43P Bk oh B Ccpm) 1B, P52
)G %A com {H5 C 4 A9 B Sk Bk i 35 I8 8
BRI BT Te EEMMN 6 h, TRPHFL
Xt B8, AR IE BTl cpm {H .

1.3.3 i b K g s T 1 ORI - FEAT B R s i
B ET S LR AR 1 X 10" /L R HCh
75% M Z B E G L R A R AL E A F R
20 JE B BB G1.S.G2 B M & B4 B
AT E R

1.3.4 [t S AL B (DAO) 1% M U 5E - #& SU#ik
(7007 ¥ R A4y 6 6 BE VR I 2 DAO &,

1.3.5 FHEBES¥EE . F0HE SR Ha HiE
(BEFEE#B 10 cm) , BEERB S E R 109 F RS
BE.EAOELE UM, FAR-FHaOHE RfE,
OF #1688t 50 R A Ogura it 43 B AR HE: 0 &
FBFHEREEE; 1 S HHETRLEE T H AR
REVEE, B TAME M2 48 L T EEY
K. EBEERKMN, PRIAEEY K3 HEE
JZ A 8K B, B B R R A A M IR BE, DB E
TSk 7% 54 430 b B2 A0 A 1 3R B L BR 7% 38 4 4R
ER%E . BERZEE.  EAMEY K. LM 5 5 A5
ERE FEZHE BNRREER. LETER
KEGEFRARILIT 5 10 MHE . BOPEYE. @F
FEEE ATREAMRERENE TR ER
AU R FHE R KW 89 Tigar 2000 % {6 B 22
B RE R,

1.4 Gt . /] SPSS10. 0 4 it SR # 17
B E ., TERBIR U B EREL @) ERR
FH SPSS 10. 0 it B, £ HE LLERHARE
JES L P<0.05 HERBERITHEX.
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2.1 B KRR IMBF W& D ik 1d &,
B MEHGn 9B A3 Y IMBF ¥ 8 F KT
C 4 . {8 KRt [a] L IMBF Z#isém. 5 B H b,
PN+ GIn#l FIEN +GIn 41 IMBF X & g B 1y 8 &

%1 SAXBBEGFEMNESRIMBF TR (x+s,n=10)

Table 1 Changes of IMBF at different time points of burned rats in each group(x=+s,n=10) mV
£ 51 1d 3d 5d 7d 10d
B4 77.80+11.35%*% 82.38+12.40%% 105.83+13.50%% 112.25+12.20%*% 113.55+10.23%*
PN+GIn 88.75+£12.55%% 98.35411.54%*% 118.75+10. 45% % 135.40+13.60% % * 142.30+13.00% > *
EN-+Gln 4 85.40+13.44%% 125.36+£13.00%% >+~ 138.524+11.33%%**A 152, 774+13.21%%* & 162,37+12.00% * "2

##:C 4 IMBF %(159.88+8.32)mv; 5 C 4 H$,: * P<<0.05,% * P<{0. 01; 5 B 4 [$&.: " P<<0.05, * * P<C0. 01; 5§ PN+Gln 41l : 2 P<C0. 05
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Table 2 Changes of intestine mucosal permeability of burned rats at different time points (x+s.n=10) mg
43 1d 3d 5d 7d 10d
B#4 3.48+0.36%% 2.53+0.34%% 2.35+0.23%*% 2.2940.14%% 2.0240.13%%

1.50+0.12% %~
1.1740. 08" "84

1.6840.11%% " *
1.2140.17% " =44

PN+Gln 4 2.184+0.37%%
EN+Gln 2/ 1.79+0.23%%~ »

H:C HBRFHBLEEM R 1.0 mg; 5 C HHLE. * P<C0.05,%* P<{0.01; 5 B 4l k. * * P<C0.01; 5 PN+Gln 4 HE . A P<C0. 05,24 P<0. 01
®3 BAXBRBROGESFEAMDE DAO BHHE T (x+s.n=10)
Table 3 Changes of plasma DAO activity of burned rats at different time points

1.85+0.15%% * *
1.3240.19%% &

3.32+0.28%"%
3.214+0.45%%

in each group(x+s,n=10) kU/L
A5 1d 3d 5d 7d 10d
B#4 1.2340.33%% 1.05+0.22%# 0.98+0.11%*% 0.914+0.10%% 0.9840.11%%
PN+Gln # 1.09+0.26% % 0.9540.16% % 0.75+0.10%%** 0.70£0.09% %" * 0.67%0.12% "«
EN+Gln 4 1.1440.36% % 0.73+0.17%% "2 0.55+0.14%% 48 0, 4840.10% %« *A48 0,5140.08% * * &4

H:C 4 DAO #(0.32+0.02)kU/L; 5 C 4 HEE: * P<T0. 05, % P<C0. 01; 5 B 4. * * P<<0.01;5 PN+ Gln #H e : AP<C0. 05,248P<C0. 01
R4 RGABBEERGEYNELGEs.n=10

Table 4 Changes of injury index of intestinal mucosal in burned rats(x+s,n=10) 45
2H 5 1d 3d 5d 7d 10d
B4 3.52+0.53% % 3.0540.67%% 2.7240.42%% 2.514+0.44%% 1. 88+0.25%%

1.3340,43% %« ~
0.8940.33% " 2L

1.7840.23% %+~
1.154+0.33% %~ &L

2.30%0.38%"
1.6640.317 %~ L4

2.4540.42%*®
1.8840.30% % * *

PN+Gln 4§
EN-+Gln 4

o :C ABRBBRGIRE Y 0 23 5 C HELH: * P<C0.05,% * P<C0. 01; 5 BAHE . * * P<C0. 01; 5 PN+Gln 4 HE: 2 P<C0. 05,24P<C0. 01

3.3540.67%%
3.0740.54%%

W, WA ML, EN+GIn 4 X B IMBF )% & &
PN+GIn#i R, BAKE 18 B B3 i, A EH )G
3~10 dZERHFE B F M (P 34<0.05).

2.2 BEHABRBRERSENTRGR2) . BHG
KEBFHEEEEH BT, 5B HAM.#FHGln
HIPRA KRG REE S BRI, X+ EN+GIn
HITME X B .EN+Gln A7EHE 5~10d B &
f&F PN+Gln 41 (P<C0. 05 B, P<<0.01),

2.3 B KRIME DAO FH KL (£ 3).DAO
EHESGRE 1dABE, KEERHERKEE.H
EHFI0dHEETCHWP H<<0.01). 5B4A
#H 1, PN+Gln 48 #1 EN+Gln 41 DAO 35 ¥ K i &
TR, HF EN+Gln AR KIGEENAE.

2.4 BEOBRKRBEEDGHEBEMTELGE O R
M Ogura it ik . pEBE RAHGEE. 5B4A
M EE,PN+GIn 1 EN+GIn 415 5 B2 # 12
B B W2, 5 PN+Gln 4 i L, EN+Gln H57 %K
EHHEB . EREG 3d BB T B AR PN+GIn
#H (P<C0. 05 5%, P<C0.01), 1 PN+Gln #3 W 7E 5215
Ja 7d AHBMKTF B AP <. 0D,

2.5 BUOKBRBFHERETLRABEIERL~D.
HETRE.CHARBRBHENETE, R LAM.
Kip, BAKBBHEERGEE, BHEKXKSERE, B
FEER AERENMRETRERMK, BifhoEHK
B. SBAKE.GHGh WHAKXBRBFEERG

THOABBE, AL KM E. BFBEE LY E
HIRFEFIR % R E R R EOEE., WAML,
EN+GIn AL F PN+GIn 4,
3 3t ®
FEEGEHIESMZHR BB, B3I A B
BHELE BEESRE. 25 RIERMNSG AR
(SIRS) T3 & Z 4% 5 T RE R #4547 & iE (MODS) i &
BEREZ— HBERE2SRMERNSETZ—. 4
VLA E Z 004 IR s it HLAR M AR 0 B 28,
B E B AL B, il R bt
G ES G, ME BB R R RIE M EEIRE,
EEE,GIn £ HRBEREFVEHASIE T A
fl1%E,Gln BAGHN—FMEFEEMNEER.BF
R EEREEINEE, B R A B 40 M an
FERAMMFEEREDE. 255 LK ARER R
YRR, IR EB,.Gln X BREG SN
HEHRGAEER S HBEREN AL AT R
HAEWHBEMY A BUE, HEREDREDGHE
R, YRR R R, THF VMRS R
MESE, Ala - Gln X K#H#EZ 2 H PN MEW 56
FEDEAMHIABENRPER. BERAERIHF
BRET Gn MIFHET —H—EHFEPF W H it
TR LHIR A LR s H T L8450,
FRADIYHGEE AR AR Gn A M
[, {0 Gln b B R ARH, E L E A L, W Gln
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FREAFRZAFXER. UMK KEGHEMEH Gln
BB,

AELBERB R, BIEHMBRLLETF Gln X} 4
PR IER EEA R E X . H EN+-Gln HEFTF
BB F PN+Gln 41, EN-+Gln 4 8E{# IMBF
BKE B PN+GIn iR 2 d IKEREHHES T
PN+4-Gln . B FE 3 HiEHELF Gln, —H &
o Gln 7 WY B 4 0 3. 48 o e 26 1 i 0 A Bk
2, B —FHEGESHIEL T Gn e EHFE
20 A RE B AR PR A A0 RS M SRR N B R N, B
BB R OEER, AR HERG. R#EBE,
5250, 52 B g kBB 1 B % B 15 bR R B 2 15 AR
8 7%, EN-Gln £ fif 6 15 40 386 58305 v F18 5 i
FH BN TF PN+Gln 4, il BYLAERLS Gn E
ERE.HETH Gl MG LR ARBUIR % H
fib, B BCRIIR 2 E W9 Gln #38 R4, ¥ Gln 5
B, LB R W Gln B iE M, ¥ Xt Gln
WRAAH . TR ERHELR. . BRHERG . EHEER
MEAEFEEZE L . HHT R, £ E# K Gln Xt
BREGERHERG.REBEGENITSCERAS . H
F BRI R A Glo # Bkl 583 K KR 250
MEMBEKEAREGER MK THBEERE WNHE
FABMBERAFY . Fat, B A6 H s KB
WK E K Ala - Gln, 7E4K P9 7K 88 0 & B F1 Gln, ifif
RNEBRIFENEBERR, KEF AT EH 65
P& I8,

AR, RERE ORHAZNERIE, Fling
M. GBI REFEER . EHE SIS, Tie—RNIT T
T % B B 25 ) 42 B 2 T TR % 18, BRI % R He R
HaBE#H T Gln .
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