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Intestines mucous membrane nutrition and intestinal damage and reparation in piglet
Wang Tian, Zhong Xiang
Abstract Intestine plays an important role in digesting, absorbing, metabolizing nutrient and immunity
function. This review will focused on the mophological structure, physiological function, mucosal nutri-
tion and regeneration of the intestinal tissue in piglets. It will contribute to a better understanding of de-

velopment and production in piglets.
Key words piglet; mucosal nutrition; intestinal regeneration

Paneth

) 20 ( , 2000)

«( 1 ) , :

3~4d ,
7 10d,

1.1
(Ramsay, 1994)

210095, ) (

:2007- 11- 27 )



15 % 440 L ““x‘
T ok 4n i
& 44 IR A |-
N € ' 1 | i 40
RE
] L A4 fk Al i
— 47 44 5y
e 8 40 — B4R 41 L
1 X el 453 3 40
1 L % I 40 i
BIE  —SS i
- e
NN IO S R )
pH ; '
S IgA
: FC ;
2
( ) 1
1.2 S-1gA
, , 2.1
—M M 20% (Jim Groom
, 1997) ,
, IL-4 IL-5 IL-6 CO,, ,
S IgA IgA , S IgA , ATP
(Fleming ,1997);
, IL-2 IL-3 IL-5 CO, ,



GIn

Gln
Fleming
75%( Batytezzati , 1995)
(Reeds , 1996)
(
2.2
221 (NEAA)
66% 98% 99%,
Reeds (1997)
Wu  (1997) , 0~58
, 38%
222 (EAA)
Stoll  (1998) 50%
45% 60%
PDV 20%
, 113
40% ,
60%
(29~58 d),

65%

2.3

2.4

(Wu ,1996)
-5-
, GIn
Stoll(1998) , PDV
40% 30% 40%,
20%
(Uni ,1995)
A
A
A .
(Warden ,1996) Zehava (1998)
A
A
Zn2+
Zn2+

3.1



(2003)
(SDPP)
: 190G ,
(2002)
(Meisel,1990)
3.2
(GF)
3.2.1
(IGF-1)
; DNA ,
, IGF- 1
(Houle ,1997)
(2005) , CH
, IGF-
1
IGF-1
IGF-1
(Parkd , 1999)
2mg/ll IGF-1, 24h DNA
(10~20 mg/kg)
IGF- 1 DNA
(0.5 mg/kg)
14 d
(Barrin , 1996)
3.2.2

(EGF)

53
' DNA
RNA )
(John-
son ,1980;Rao ,1997) EGF
' EGF

5 EGF
3 EGF
(Charlotte , 1993)
EGF
3.2.3 (TGF)
TGF-a ,

TGF- a

1997) TGF-B B IgA,
IgG  IgM TGF- 3
) |
(Creighton , 1997)

3.3

(defensins),
Defensins
a pB (Porter
HD-5 HD-6
[3- defensins  HBD-1
,1999) HBD-1
HBD- 2 IL- la

HBD- 2

, 1997) a-
defensins ;
HBD- 2

(O'Neil

IL- la
- KB (NF- kB)

( , 2002)
3.4

341 (Gln)



, ,1997)  Velazquez  (1996)
(Foitzik  ,1999)

3.4.4
(Thompson , 1991) VLDL
, GIn :
(Mccormack ,1991), S-I1gA
Gln
(ITF), ITF , Mu
, , (2007) ,
) , 0
, 38d 46% 18%,
34.2 -2 , 0 38d
-2(GLP-2) 345
Drucker  (1996) GLP-2 ,
GLP-2 ,
(Housley ,1994) Brubaker , (Roth,
(1997) , GLP-2 RNA  1997)
Chance (1997) , GLP-2 (2002)
TPN DNA ,
) (CCRP) (Ll
, , 35.8% 69.2%(P<0.05) Carlson (2007) ,
GLP-2 -B(TGF-B) 5-
Forskolin( FSK) ,
3.4.3
(SCFAs)
, , 4
SCFAs, SCFAs ,
SCFAs )
TPN , SCFAs 3d 7d )
1(SGU1) 2(GLUT2) mRNA , :

)

(Buneo , 1994; Tappenden



[

[

(3]

[“

(5]

[6]

[]

8]

9]

[10]

1]

[2]

[13]

[14]
(15]
[16]
(17

[18]

Batytezzati ABrillon D J and Matthew D E.Oxidation of glutamic
acid by the splanchnic bed in humans [J]. Am,Physiol, 1995, 269:
269- 276.
Barrin DG, Wester T J et al.Orally administered IGF- | increases
intestinal mucosal gronth in frmulafed neonatal pigs[J]. Am,Physi-
ol., 1996, 270:1 085- 1 091.
Brubaker PL,1zzo AHill Met al .Intestinal function in mice with
small bowel growth induced by glucagons- like peptide - 2 [J].1bid,
1997,272:1 050- 1 058.
Buneo J, Torres A Almendros Aet al. Effect of dietary nuclectide on
small intestinal repair afer diarrhea. Histological and ultrastructural
change[J]. Gut, 1994,35(8):926- 933.
Charlotte F J,Garand J C,Edouard N E et al.Epidermal growth fac-
tor and the maturation of intestinal sucrase in suckling rats[J] Am J
Physiol., 1993, 265:459- 466.
Creighton WM, Taylor AJ,Dichek DA.et al.Regional variability in
the time course of TGF- beta expresson, cellular proliferation and
extracellular matrix expansion following arterial injury [J]. Growth
Factors, 1997,14:297- 306.
Chance WT,Foley- Nelson T,Thomas I,et al.Prevention of parenteral
nutrition - induced gut hypoplasia by coinfusion of glucagons- like
peptide- 2 [J]. 1bid,1997, 273:559- 63.
Drucker DJ,Ehrlich P,Asa SL,et al.Induction of intestinal epithelial
proliferation by glucagons- like peptide 2 [J]. Proc Natl Acad Sci,
USA, 1996,93:7 911- 7 916.
Fleming SE,Zambell KL,Fitch MD.Glucose and glutamine provide
similar proportions of energy to mucosal cells of rat small intestine
[J]. Am Physiol, 1997,273: 968- 978.
Foitzik T,Knuschewaki M,Kroesen A J.et al. Does glutamine re-
duce bacterial translocation .A study in two animal models with
impaired gut barrier [J]. Int J Colorectal Dis,1999,14(3):143- 490.
Houle VM, Schroeder EA, Odle J, Donovan SM.Small intestinal
disaccharidase activity and ileal villus height are increased in
piglets consuming formula containing recombinant human in-
sulin- like growth factor- I [J]. Pediatr Res, 1997, 42:78- 86.
[3]. , 2005, 28(3):129- 132.
Housley RM, Morris CF, Boyle W, et al.Keratinocyte growth factor
induces proliferation of hepatocytes and epithelial cells through-
out the rat gastrointestinal tract [J]. J Clin Invest, 1994, 94 5) :
1764-1777.
Johnson CR,Guthrie PD.Stimulation fo rat oxyntic gland mucosal
growth by epidermal growth factor [J]. Am Physiol,1980, 238:445
Jim Groom , . [9].
, 1997, 24(1):9- 11.
Mccormack S AJojnson L R. Role of polyamines in gastrointesti-
nal mucosal growth [J]. Am Physio, 1991, 260(7):795- 806.
Meisel H, Schlime, E. Milk proteins precursors of bioactive pep-
tides[J]. Trends in Food Sci., 1990,1:41- 43.
O'Neil D A, Porter EM, Elewaut D, et al.Expression and regulation
of the human (3- defensins hBD- 1 and HBD- 2 in intestinal ep-
ithelium [J] Immunology,1999, 163: 6 718- 6 724.

[19]

[20]

[21]

[22]

(23]

[24]

(28]

[26]
[27]

[28]

[29]

[30]

[B1]
B2

[33]
[34]

(3]
[36]

[B7]

(38]

[39]

Park YK,Monaco MH,Dorovan SM.Enteral insuline growth factor 1
augments intestinal disaccaridase activity in piglets receiving total
parenteral nutrition [J]. Pediatr Gastroenteral Nutr,1999,29 (2):
198- 206.
Porter EM,Dam E,Valore EV,et al.Broad - spectrumantimicrobial
actibity of human intestinal defensin [J]. Infect Immun, 1997, 65:
2 396- 2 401.
Ramsay A J,Husband A J,Ramshaw L At al.The role of inter-
leukin- 6 in mucosal IgA responses in vivo [J]. Science,1994,264:
561- 563.
Reeds P J,Burrin D G and Jahoor F et al.Enteral glutamate is al-
most completely metabolized in first pass by the gastrointestinal
tract of infant pigs [J]. Am.J.Physiol,1996,270:413- 418.
Reeds P J,Burrin D G and Stoll B et al.Enteral glutamate is the
preferential source for mucosal glutathione synthesis in fed piglets
[3]. Am.J.Physiol, 1997,273:408- 415.
Rao RK,Thomas DW,Yoneda T.et al.Salivary epidermal growth
factor play a role in protection of ileal mucosal integrity [J]. Dig
Dis Sic,1997,42(10):2 175.
Stoll, B.Henry, J.Reeds, P.J.et al.Catabolism dominates the first-
pass intestinal metabolism of dietary essential amino acids in milk
protein- fed piglets [J]. J. Nutri., 1998, 128:606- 614.
. [™M]. : , 2000:
153- 154.
Thompson JC. Humoral control of gut function [J]. Am J Surg.
1991,161(1):6- 18.
Tappenden KA.Thomson ABR.Wild GE et al. Short- chain fatty
acid - supplemented total parenteral nutrition enhances functional
adaptation to intestinal resection in rats[J]. Gastroent eology,1997,
112:792.
Uni,Z.Noy,Y.and Sklan,D.Posthatch changes in morphology and
function of the small intestines in heavy and light strain chicks[J].
Poultry Science,1995,74:1 622- 1 629.
Velazquez O. Zhou D. In vivo crypt surface hyperproliferation is
decreased by butyrate and increased by deoxycholate in normal
rat colon: Associated in vivo effects on c- Fos and c-Jun expres-
son [J]. JPEN, 1996, 20:243.
: : [l - ,
2002,25(6):297- 300.
[9]. , 2003,35(6):4- 7.

M], ,1997:206.

[3]. ,2002,14(2):9- 13.

Wu G,et al.Arginine degradation in developing porcine enterocytes
[3]. Am J Physiol., 1996, 271:913- 919.

Wu G. Synthesis of citrulline and arginine from proine in entero-
cytes of postnatal pigs[J] Am Physiol., 1997,272:1 382- 1 390.
Warden RA,Strazzari MJ,Dunkley PR and OLoughlin EV. Vitamin
A deficient rats have only mild changes in jejunal structure and
function[J]. Journal of Nutrition, 1996,126:1 817- 1 826.

Zehava Uni, Gidi Zaiger, Ram Reifen.Vitamin A deficiency in-
duces morphometric changes and decreased functionality in
chicken small intestine[J]. British Journal of Nutrition., 1998, 80:
401- 407.

Mu Yuyun, Cost- saving Using BERGAFAT HTL 316, Proceedings
of 2nd Berg + Schmidt Academy, 2007.

( : , guiyush@126.com)



