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Study on the effect of total parenteral nutrition on intestinal
inflammatory injury in young rats*

Zheng Rui-xue', Shen Lei-lei', Sun Xiao-dong', Zhao Qing-ning’, Zhang Cheng-huan',
Chen Hai-yan', Tao Min', Tian Yang-tao', Chen Sheng'
(1. Department of Pediatric, Southwest Hospital, 2. Department of pathology, Southwest Hospital,
Army Military Medical University, Chongqing 400038, China)

Abstract: Objectives To investigate the effect and mechanism of intestinal inflammatory damage caused by
total parenteral nutrition (TPN). Methods Eighteen male 6- to 8-week-old Sprague-Dawley young rats were
randomly divided into three groups of six each: the control group, and the TPN group. The right jugular vein was
catheterized to provide TPN to rats in the TPN group, who were also placed in abrosia and given water. Rats in the
control group were catheterized through the right jugular vein and continuously infused with normal saline, while
rats in the normal group were not catheterized. Rats in normal group and control group were fed standard rat food
and water, and rats were sacrificed after 14 days to obtain intestinal tissue. The pathological changes in the intestinal
tissues of rats were observed using HE staining, the apoptosis of small intestinal epithelial cells was observed using
TUNEL staining, the mRNA and protein expression of TNF-a, IL-1p, IL-10, Occludin, ZO-1 were detected in the
intestinal tissues of each group using qRT-PCR and Western blotting, and the expression of Occludin and ZO-1 in the
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intestinal tissues of rats in each group, and both Occludin and ZO-1 expression in the intestinal tissues of each group

of young rats was detected by immunohistochemistry. Results Rats in the TPN group suffered varied degrees of

damage to their intestinal tissues. When compared to the normal group and the control group, the TPN group's

intestinal epithelial cells had a significantly higher rate of apoptosis (P < 0.05), higher levels of TNF-a and IL-1f
mRNA and protein expression (P < 0.05), and lower levels of IL-10, Occludin, and ZO-1 mRNA and protein

expression (P < 0.05). The expression of Occludin and ZO-1 dramatically decreased, according to the

immunohistochemistry findings (P < 0.05). Conclusion TPN for more than two weeks can cause rats to have

compromised intestinal function, elevated pro-inflammatory factors, and compromised intestinal mechanical barrier

function; therefore, it is crucial to restore enteral nutrition as much as possible to minimize intestinal problems.

Keywords: parenteral nutrition, total; intestinal injury; inflammation; mechanical barriers

H b E SR C ) Z B T ilE R B IRSE /N
il R Em LR A AE B il T ORAR T SR T
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(Interleukin—10, TL-10) FT A& (AL ERE A= W8 R A
B 57 4 A F] ) | Occludin $T 74 F1 ZO-1 $1 & ( 3£ H
Proteintech 2~ #] ) . RNA #2 B A1 RNA ¥ it W .
SweScript RT 1 First Strand ¢cDNA Synthesis Kit , 2X
SYBR Green qPCR Master Mix ( 21X F& 4 /R A5 W R} 47
AIRAT) o AR E.OHL(EEE Sigma 24 7)) | BEAR XL
( 2 [ Thermofisher 23 F] ) . NanoDrop 2000 i i 436
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Beacon 22 F) ) . HLNUH 18 il B 2 W) R (AR 5EE
BEIFRHCA IRA R
1.2 BB EREFRIIEH
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PEIR UGB e 5 22 °C, AN BE 40% ~ 60% . 3 ZH4)]
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AW 5T R K s 18 B E T o Bl 44 R K2 Bl
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SR BB 1 00 O T A A LA AR = B 4
B/ AR AL x 100% -
1.6 IHANXEERGEE RN (qRT-PCR)#
i % 48 %h FR A7 18 2B 4 AP Y TNF-a, IL-1B., IL-10.
Occludin#1 ZO-1 mRNA &%

J 2H R L 45 B RNA , K0 RNA ¥R B2,
H SweSeript RT 1 First Strand ¢cDNA Synthesis Kit
(Servicebio G3330) ¥ mRNA i % 5 B cDNA , JZ i 5%
4:25 °C .5 min, 42 °C .30 min, 85 °C .5 s, HKJH2x
SYBR Green qPCR Master Mix i &L AT qRT-PCR,
TNARE AR & S 2x Mix 7.5 wL, Primer 1.5 wL, cDNA
2.0 pL, Water Nuclease—Free 4.0 L, JZ i 5514 : 95 C
AE M 30 5,95 CAEPE 15 s, 60 CHB K ZEfH 30 s,
H A0 MEFR , 65 CHEMH 30 s, BT THE 2 95 °C 1A fift
Mk 40 81 o B —actin A NS FE A, H 272 3 &
TNF-a , IL-1B . IL-10 . Occludin F1 ZO-1 mRNA #{ %}

Fiki . 5IWFF): TNF-a, 1F[]5'-GACCCTCACA
CTCAGATCATCTT-3', [ 5'-CCTTGAAGAGAACC
TGGGAGTAG-3", 5I¥ K #4131 bp; 1L-1B, 1L 7]
5'-CAACTGTCCCTGAACTCAACTGT-3", X 1] 5'-GAG
ATGCTGCTGTGAGATTTGAA-3', 511 K Ji 4y 146 bp ;
IL-10, iF ] 5'-CTGCTATGTTGCCTGCTCTTACT-3',
JZ 1] 5'-GGCAACCCAAGTAACCCTTAAAG-3', 5| ¥
K 9 161 bp ; Oceludin , iF 1] 5'~ACAGACCCAGACC
ACTATGAAAC-3', JZ [i] 5'-CTCTTCGCTCTCCTCTCTG
TAGT-3', 51#¥ K J& 4 201 bp ; ZO-1, 1E [i] 5'-GCTTCT
TCTTCCTGCTCCTACAA-3", i [i] 5'-TGACGGTGGAA
GTTGATGTTCTT-3', 5| ¥ K J& iy 419 bp ; B-actin,
1E[1] 5'-AGATCAAGATCATTGCTCCTCCT-3", JZ [i1] 5'—
ACGCAGCTCAGTAACAGTCC-3", 5 ¥ JE "~ 375 bp.
1.7 Western blotting # il &% 20 4 FR B @ HE 1)
TNF-a.IL-1B.1L-10,Occludin #1Z0-1 EA K%

PR 5 o i A SV ORI AR S
AT HLIK R E R UK, T I — $T (P Syndecan-1
PO, i B 4 1: 400, $T GAPDH AR B % M 1 :
1 000) & T 4 COKFREIRM T o 7%, AR o A bW
fitf (HRP) b1 20 S =0 (PUIARHR BEEE 2 1:5 000)
FEHEGWEE 1 h, ECLIL2: LB . TNF-a 1L~
1B . IL-10. Occludin Fl ZO-1 f4 % B b 41 &y 1: 500,
K Image J A 43 B 25417 B9 K BEAHL , 3158 TNF-ar
IL-1B .IL-10 ., Occludin Fl1 ZO-1 & [ AH X Fe ik 12
1.8 REHLANZEKRNESHLRIFEHRRFH
Occludin.ZO-1 %%

AU R, RS KA PR IE R S PBS )
PEVE 3 UK, S min/IR ; iR AR I % R R 3] 30 min,
PBS W = Yk 3 W, 5 min/¥K 5 W6 BT 4 R
Syndecan—1 51 5 BT (PR BEHE N 1:100) & T
4 CYKFEIE A 1, B2 £R 2% vh 7 Wi (PBS ) B Uk 5 1%
IAE ) 2 A LA/ BRUIG B == R F 60 min,
PBS & %k ; DAB %5 ~ 8 min, 7R AAG H Yt B |
TR S R I R B B R WS . R TIAYES &
A TR AL Z S TR A P A
Occludin i % B8 FE 61 R 1: 100, ZO—1 14 Fi B L 451
1:200,

1.9 #FitEHE

BOHE 43 M7 K FH SPSS 27.0 e il 24k F o i

LR B £ ARt 25 (x = ) FoR, RS T 2200 #r
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2.3 FHHHRHEHLEN TNF-a.IL-1B8.1L-10,
Occludin#1 ZO-1 mRNA 18X} Rk 2 i

IEE 4L X IR AL 5 SR 4 B T A 2
TNF-a  IL-1B . IL-10 . Occludin i1 ZO—1 mRNA A %}

B 2
1 BEYRIFBRARELE
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PEIK I, 50 LB IRFE , 75 T 2k, BR R HE S 2L
] A )2 5 260 T )2 31 R K i, mT L v M Ok 4 B iR
. WL 1.
22 RBRAHBRHEARWMAMABATEILE

B A O RE AL 5 AR 2L 4 BR b R i i o T
RO R (241 £1.14)% | (478 £1.45)% . (16.86 +
289)% , 4T =4, EFARITFEL(F =
61.298, P =0.000) ; 5 1F #7240 Fxd BEZHAH L, MR 4]
Jr b K 20 M 0 T A B R R (P <0.05) o £ 4 4 B
g b Rz 4f a8 T G0 LI 2

..... IRl : ]
e SN

pUE -S|

(HE Y& x 100)

(TUNEL 3% % x 400)

RIXF IR, ZRARITFE X (P<0.05), 51E®
ZH RN R 2H A, WSR2 TNF-a , IL-18 mRNA A %}
Fik I E L IL-10 ., Occludin . ZO-1 mRNA #H % 2% 35
R WL

1 BAYHRHEALH TNF-a.IL-18.1L-10.Occludin #1ZO-1 mRNA FIHEM RIXELLE (x£5)
2151 TNF-a mRNA IL-18 mRNA IL-10 mRNA Occludin mRNA Z0-1 mRNA
EwA 1.07£0.25 1.44 £0.10 1.64 £0.12 1.76 +0.14 1.52+0.15
poikiil 1.20 +0.23 1.11+0.11 1.40+0.17 1.54 £0.20 1.33£0.91
MELLH 8.81+0.77 7.19£0.24 1.05£0.11 0.92£0.10 0.93£0.72
FAY 247.899 1325.270 14.676 24.531 23.041
P 0.001 0.000 0.005 0.001 0.002
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24 FHHESRIFEHALH TNF-a. lL-18.1L-10, RixmILE, ZRA%KITEEX(P<0.05); 5IE
Occludin #1 ZO-1 EB XM RIEELLE WAL A e, AR TNF-a, TL-18 25 A

R4 XRS5 MEH 4 BUp AL MREETHE, 1L-10, Occludin, ZO-1 2 H A1 X}
TNF-a, IL-18, IL-10, Occludin #1ZO-1 & FAIXF  RikFEAR. WR2MIE 3,

K2 BAHBEBHEALEK TNF-a lL-1B.IL-10.OccludinF1 ZO-1 EEMEMNRIZELE (xzs)

IEH AL 0.45 £ 0.09 0.48 +0.12 0.91 +0.21 1.07 £0.48 1.02 +0.44
X2 0.48 £0.11 0.47 £0.10 0.73 £0.02 0.85+0.18 0.86 +0.27
LA 1.01 £0.27 0.82 £0.19 0.39 +£0.07 0.23 £0.12 0.24 £0.14
Fa 9.861 5.926 12.675 6.321 5.315
PE 0.013 0.038 0.007 0.033 0.047
I 2 3 4 5 6 2.5 FHAHRFEHLR OccludinFlZO-1Fix
TNF-c. - G D Ep-w=. 26 D TEH AT B2 4 R 1 H A B R b
IL-1p w8 o=b B4 $40 0 &0 3! LD 2 HE B 2 TR A R, 1 W %6 20 4 R IE A 2 SR
IL-10 . o s — oy = 2] kD B 0 R 0 G B S 55 o IE A X IR UL
Occludin | e e s e FEALI Oceludin P12 G482 53 51 4 (0.07 £0.01) |
Z0-1 - ———— 105 kD) (0.06 £0.01) , (0.03+0.01) 4,3 4 Fe &z, 407 25>
CAPDH e s s s s s 36 | 1) Br, 225 A geit 7 8 L (F =14.233, P =0.005) ; £
VTR 25 AP 3 WBRAL; 40 TERELs SonPIRa s 6oge, AL W IRAL OWERALAY ZO-1 B4R 5 €3 4l i 53 5
3 BELHRHEALEMN TNF-a. IL-1B.IL-10. (0.03+0.011) . (0.02 £0.003) ., (0.01 +£0.003) 4>, 3 2
Occludin#1 ZO-1&AFX LA, 2807 220001, 2 A Gt 7 L (F =8.846, P =

0.016) ; 5 1F 5 41 A%} BR 2 e %, W40 1) Oceludin |
70-1 PHE 2 O an B Ak . WLl 4.5,

%ﬂzﬁﬁéﬁ
21 (5,57 34022 Occludin PP IR 41
B4 &ELHRFEHELER Occludin BARIE  (FEHLULE x 100)

EH 4 *f B 2H
21 a5 A0 20-1 BHPE A 40
B5 SHMBIHEAAFZO-1EARIE RIEHL LT x100)
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TR A, NS EWUAEA-SLAR LRGSR
M, U5 R B AR AT 4 i 20 AL T R
o N 35 ) O R O T R I G R g, TR o A i
G SRR VL G 3 24 15 W 3 e VA, IF B oW A 2
FE I R 4 i B AL 70% 18 3% 5 R T A P9 I Bt
TEFRY, MeEmoEIRer, B
BERES TR, BRI R G WA A . &
fb . PG R AR, AT EINIVA T H B Rk,
fifi i 266 L 7 40 B B S M SRR T BRI S 5 2 g i
M5, FnF, HTEZHEEROWE, W

TE UG SR D, B T8 TR A 2 BN DI RE Y AR A
AR KR 2B WmINE SR SRR EERE ]
JEREAL, SUFFRETTAASIE T EE T, RE 4
B b8 SR AR KA FF R Y TR L HB R 2% [G
TR IR A TR RGBT A AL 2 R AR i AR, o B
SR B AR A S E M A K IR, IR PRI
WA TR PIASE R . DAHLGREN 251194 A 47 4
BLLHEAT R BEYEIG R D 5T, Horh 25 252 2 B W
SVEFRIAYY, WFIE R LB LSEAE B RE Y o ZREMETE
554 JE I E A (Shannon 840 1.0 vs 1.5, P =
0.03), FUUFF BRI B Wb, MIE M T B
EHEM, JF ELFE A R R MRS, s 2s N g
. WA A S PR i 5
WHRERGELEAER, X it—4 & iz 18 o fg
i, dkmiFHR M EIFENEL . 28 WINE SR
AT DL 50U T8 B 05 o 3 B B s, W RE R HT AR
JLIRFEHE /NI 45 B 26 . BT 2B LM 85 0 45 9580 & B
(I EBEHLE], (EAH I R S AR 1) .

AW EE R LI, WA I 2L TNF-a
IL-1B i mRNA M & I # A TR, IL-10. Occludin
M Z0-1 1Y mRNA N2 38 H Rk RGN 4 8 s s
BRSEUHIE INF-o . IL-18 2R KN T T 5 Al fig 5
LN EFRW T TR A K. PR R KB
I 17 TR i 5% W) g 35 200 0 R s s T2 1) A i, o A g
ORISR ST B U N el R i S NS
KU 5y — Ty K R 4 B A AN E SRR T N
BRI I 2 P55 W B, A R R N B R
IL-10 E 2 78 B wE i ™=, i b R ke
4 B (TEL) . J2& 1L-10 /9 5 22 >k JE'™, 7F CD4" Fil
CDSIEL H 347 4 I 3] 1L-10, A< 152 55 41 1 ) 0 9% &
4 B A E SRR 4 BUK L 40 i (CD4" . CD8'T)
FT-H %, Treg(CD4" CD25" Foxp3* T) 4 Jfl & &5
K, Treg 20 M R L3 A3 300 6 T 40 8 %) 38 58 AT 4G
IL-10 f 724, BESE TL-10 R EE R K. 1L-10
Al LA AL FE TNF-ao . TL-1, 1L-6 i1 IL-8 7£ PN (1)
S T BRI, b A] s 4 8 AN E SR 4 B
ME TN, e BRIt R EEAEA .
FE 1L-10 @ bR 4 BRUrb i 4 8 i A0 8 3R sh a3
PR 5 B S RE RGN, DL Claudin-1 F1 ZO-1
FEIR RS, MTAMIE P Y TL-10 D) 58 33 55 45 iz A/
Jo Jo R DI e M 3 B BE AL A MLAR B IR L Ak R

- 58 -



4131

T, 45 2 H IANE T4 BUIE R AEHUE RIS

B SRR RUE YRR, BRI L
B 5 Y FE B 25 4, AT 4R I R 00 40 M 5% e A
Bii 1k K 4r 18 99 R s N B8, Ak
45 B 8 1 (M 4 & [ Claudins . ] 81 8 H
Occludin 3% 42 R B 737 JAM) 1 240 Jfd 57 26 11 (AT 65 /)
WEHAZ0)F, RRAMHETIHESEHEEREAN
MCAR SO A0 R T A SR A0 B 5, TNF-« il
i1 TG ERK1/2 1 SRC A5 5 7% 5 1 #2 Claudin-1 19 3
ik A AP, 1L-6 1 & g E B ] 38 3 MEK/ERK .
PI3K {5 7 i #% Ml &% 5% A + CDX2 ) & ik i &
Claudin-2 (AP, BN C RN Z B B %
PR R R, i LER B R R R —
EEREE T, HEmRAe T S8 r-Msh & A E
2H, DT B R 4 AR DA A T X B
B A B A N, A, TNF-o A1 TL-18 38 4
NF-«B il B ULk R (IR RE B L H R0k, SR
W W A R AR, I, S TNF-a i 5 1
JULER 2 1 0 B R 6 3k T AR BB O 1 5T e 1
IRE . AWFFEEE R B, Z0-1 Fl Occludin ) mRNA
KR AR BBIREAL, R E AN E IR 8
BrBEDIfEsZ 1. ZO-1 Fl Oceludin [ 32 3] 1L-10 45
A, 8% 5| TLR4 \NF-kB IL-18 %5 & 4E K 5 7 35 .
Ji T8 TR AR X 2 5 P A AL A 5 B T B U B & G TR
BLAEA, i A e o R LT
i | I3 T 5 e e R T T2 R A58 4 - P 1 ot e T B
$2& 7 Z0-1 F Occludin 1 3 35 , B AR B7 18 19 3l 5
PER, G BESE kBRI T N 3R B T s
70-1. Occludin K2, KA EH b E IR BN
RGN fE B R, U AE R DI RE AR T A
FEIL, AR L R s D g 18 B ) B 4645 4k
DA . NEERB A HATE R XL

i BT, 2 R4 E W ANE 3R T B R E
BN, FEMGRIGEBRG, WHiEf RN T
i, BUge TR, W aE bR R Az 5, R AT AR D
S H AN E MR, KR RERNESR, B
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