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HABEFREH OEEZEIITN - RFEREL. EHER GHE N RICEZY R, Btk
W WL H) 181 JE 4 HE B 4 41 ) D BB (Frandson, 1986), HAL#BEFRENBEHE/HKEE.EA R (ununa
propria) \ {JL/E R 3% B2 i (Frandson, 1986) . BB EMABTIBRMRAR CALRE R, T2
FEREEFANEYERE A BAT PR EEHFE RGN,

BRYBEAHEACMRKEEREE /NG R AFAER#1T, AR B Mk R AR B
WS NER R RS AR T RER . SR A ELEE B8 RN AL EY
BT AL B AR M T B A PSR R, IR AR H I AR DR A TR AL RS
LRI

L1.1 HUBEHERMRHER
FMHRASERRA S AN RRMLES, KIFENT .

Do gz

ORHLHBREVISE . KYHFAOERE, L3 HE, BRI /D ERANERENE, RES
W, MERIEMERAEER TR, MAEE SR, SR BRI S WENREERK. ARG, 5
B W B H AR, ER RSk E &3 K (Kidder 1 Manners,1978) . BE &7 O B Ay atial g
ORI B R L L F R BEHEAT

2)%

ERBMBELENERA 8 FHEL, RYHFIE B TYE e Hme &3R8, §T9N5E
T BRI R A0 AR . OFEROT O LBROR AT /NG ETH, 75 WR]
(Mcdonald %, 1995) (WK 1.1).

MER=ZHH FENEEMPMAERBRTINM. £5 4~36 HEu, BEIFAHAEE Y
I B, 24 36 H ged, SR E BT B B/ T A AR (Xu 25, 1992) 7358755 B B0 (Chen 4,
19923, A 28 HIRMTYHTFRIAE T 15 RHESL, K WE EHE BOLREM6~9. 9/kg , B W7 75 i 18 i
6020 . [F]BTITE3JE B B  S (R E AY K/ B3 1 Bl (Lindeman %5, 1986).

Wondra % (1995) X 3L, EE B AMNESEREAEF VLR, YBREH 1 000 pm WA F
400 pmB, F B B KRR,

BB MR A RS WA IR AW, SIE R K . EHE (Nat, KY, CITDEYR.
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C: cardiac region, E: esophageal region, F: fundic region, P: pyloric region
Figure 1.1 Stomach regions of pig (Frandson, 1986)

HERMTEORORERN . HEARNWHEE, 58N pH SHE 2.0 LITAF R3EEH
MEROMEIEREECRS, REEFEABMFEMRENE. BEPRERNEEHMEEE pH
{6 2. 0 B¢ 3. 5 WM HE IR R R BB R IR

BEOBS AR 4, FEEABNERT . BENSBESREE PHER 2.0, THEY
MHETES . £HEABOERNT, BARS BRI . WA TR R Y.
BE LB ST R R 2R 1 IR A 70 LB 2R 1R, 38 B B WX LT 899 4k (McDonald %, 1995),

3

Wi B E R 1/3 A8, &R H AL R R B AR #1T (Moran, 1982; Mcdonald %, 1995),
/N AR MK BB MAEYH 2. 1~2.9 m/kg K E, 21 H#®ET N 0.9 m/keg AE., FIRA
W EARTTIK 16~21 m(Cera %,1988; Tarvid 4, 1984a; Nickel %,1973) (WE 1. 1), /MNFAl 4+ 1%
. 25 R [ 7 (Frandson, 1986), Ffdi LL3RAMHH 4% ~4. 5%, 88% ~ 91% K& 4%~ 5% (Nickel 2,
1973),

BN NEH R, B EN TRRESEAOELEAMEAR, BSBREFEEE. 2%
MERBEFREHBMRR. B b/ RS HEREZE KM (Frandson, 1986),

/N RRE IR e SME R AT R LR R R R . R SR R R A B SE R AT AR L
BRARYER. TKERES A ED EBEMAES . B ERE T TR R — RE (KREY
300~500 pm) , FT R A I T & YRR ER . 58— RAENINE I —ERR b g, X f
LB MR AR RS S A b A R B SR B RO AR, R E RSN T %
. BMABHHEEERE S, X B MY R4 SRS BRI S0 % (- & 40 M) & (Brush border
membrane) , X B FH A KBHRKLEVHNEARNEHE EETNARZSEHES . AENEKT
AHERBEE (Mosenthin, 1998),

RN — TR ARKES S ARENBL, H—hW 4, RS 75 M ERS 77 468 i 40
HaayEE S R E R RASEAS R, B LR AR R RB R LR ML BRI RE R
R 2fRAET B4 (Menard, 1989),
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Table 1.1 The relationship between the weight of the stomach, small intestine and pancreas,
the length of the small intestine and bodyweight

0 1~-3 7 14 21 28 35~42 100 142

Sources day days days days days days days days days
Stomach (g/kg BW)

Xu (1989)* 49 52 53 46 42 45 40 - -
Sangild (1990)* 49 - 53 46 42 45 38 - -
Pekas and Wray (1991)** - - - - - - - 738 5.27
Xu et al. (1992b)* 43 52 - - - - - - -
Small intestine (g/kg BW)

Cera et al. (1988)* - 34 32 - 30 36 41 - -
Pekas and Wray (1991)** - - - - - - - 24.69 13.65
Puchal and Buddington (1992)* 35 44 - 53 - - - - -
Xu et al. (1992a)* 27 41 - - - - - - -
Tarvid et al. (1994b)* 29 34 31 - 27 - 26 - -
Pancreas (g/kg BW)

Cera et al. (1990)* - 1.7 1.6 - 1.5 - 14 - -
Pekas and Wray (1991)** - - - - - - - 1.8 117
Tarvid et al. (1994a) | 10 15 15 - 12 - 10 - -
Small intestine (m/kg BW)

Pekas and Wray (1991)** - - - - - - - 039 032
Puchal and Buddington (1992) 23 29 - 18 - - - - -
Xu et al. (1992a) 26 29 - - - - - - -
Tarvid et al. (1994b) 32 21 14 - 0.9 - 0.8 - -

* Pigs were not given creep feed. (Cranwell, 1995; Han, 1999)

** This value is expressed as “glkg EBW (empty body weight)”.

Mosenthin (1988) #§ it , T E EW IR TR EBEN B AT R EHEREUHYRREEETLHS, R
HERESFMAREHEN. B Cera £(1988) 58,2 HWAFETHANBRELEN 2 HRUSHS
i, 2~10 H#§ K 21~35 A6, ZHE B K E AT A R ETE. Kelly £1991a) L5, 28
B B 5l B SR 5B BE B H I A9 I AR 4

W95 BT /N e FE TR S AL TR S AR 0 AR RS T e O R B L R 3 T B AR R X —
B XXMIERAR—PMRRE M. BB BHER T /NS RASEEL EHAE K EEEHE
ZEAFIR (Cera %5,1988; Kelly %,1991a, b; Bluske %, 1996a, b), Cera F (198X H = 49 H W IEH
/NG CERD T SRR T HE, RSP NERNBRE AN EASET%,. sReThE
SEBIE 7 REAR, SETHE 14 BRE BEEHFK, BHFAQITIIILATE. WS 28
H Wit , 950 R0 ST B BT 45 LA AT TR 25, T HLIRBES R (LA 1. 2),
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(A) Left to right 2, 10, 21 d of age suckling; 24 d of age (weaned at 21 d). (B) Left to right

28, 35, 42 and 49 d of age (weaned at 21 d). (C) Left to right 28, 35 d of age suckling; 38,

42 d of age (weaned at 35 d)

Figure 1.2 Scanning electron micrograph (x60) at 50% of small intestine length (jejunum) in
swine showing villi length and morphology (Cera et al.,, 1988)
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INGHIE S SET T H R BA X R . 1E Smith(1984)3R3E , 2 J& I BT 911738 B 8 B LS B 94 F
BB BEEHREHE. Cera Q8O WMEH,3 HRMITFHEMAEL s ARKBIFENABRES,
X5 B T 5 S A/ 40 I T A FRIE (Moon %8,1971) , B i3 B 48, & K i & 58 (Mosenthin, 1998),

#% Hampson Hl Kidder (1986) .Miller 2 (1986) % Kelly % (1996b, o) Rl , Wi )5 /Nt K B4k
FESHIEAEX, INPBEHAEZHRILERE, REAREOYE N, 3B ME EHO 3N EK.
Kelly# (1991a) 15 i , K6 H §¢ 4938 00 , FUREES 15 14 FEAK , ELIT95 vl 30 B 22 . BT b BTSRRI SRR 35
RFREWEw/DHESHEL.

1% Pluske % (1996¢ )R8 , 45 W 347 171 PR oK A2 A ) 4 B 40 R ) 0 4 ) v i AR 4, RO /N 4%
%E’Jt&)ﬁ%ﬁ,ﬁﬁ%@%%a%m&\ﬂfﬁtﬁﬁmﬁiﬂﬂ%&%%%ﬂ%%&%ﬁ%%%ik,Iﬂﬂim%w‘n}
/NHEIIE R AR . Mosenthin(1998) % HFE AR I T .

OWrs a1k 7 8320 9 A 5 G TR R A R4t

QBB EHE RE T

O TR E

@R R &

(1) A 28 75 PR 40 S A 4R 41

MAMBAT T HEREFRYEER - BABAMI @Y, M L- S EB K. SR . EHEKR
T BRER KRG REKE FEXRAERGZHEY R THERY B DMNIIEET AREK HRE
BRI .

OB HRARERE T

B AR EU TR EREF. B AMREGESER  mAEEE:E -, GXRRTS
- IRHEYIR A T RAEYIR, T B (tannin) s 5=, SMEBEAE E (lectin), 13X B0 ) 58 3 49 R A
WIRBUS , 3T 5 B9 1Ak B A BEWLRE R A5 .

ORI AAHR

TRRE P AT R TR B R RO 4 W AR MU T RORS B AN L 0 PO B R B B2k, IR
FEBRET YRERBEK, LH AN A, SR ERS EBERER KA L R R s R
AR R G0N 3 AT 45 38 1R MR AT A B, AT S A [ B 8B K B IR 159 (Jin, 1992) , 388 B ks e 4 g
HIEEE,

(OB R E

WidijE  (FHEREARERST BRAREGTENERT SENEEEANS . 0, WIS
KL AT RORE R A R AL R (R AL R RE 7 R R A

DX

KWt E W 45 R B A R (Frandson, 1986), K EERER B K 5> | B iR R A/ Sk R
BRI R FEAE A HE R A1, 25 40 B A4 B 7 6 75 58 B (9 3R 18 (Mosenthin, 1998) . 75 — R 1Y
PR T R R S B S AL, BV R WS S S E A ek,
R B EA 49 K 04 Lactobacilli, streptococci, coliforms, bacteroides, clostridia REHESMEYSE.

BREAKBERESTBEAR, SHEERRER, 48, RAREVR. B4R B EgE
R, HEEREFA. AL, BRBFHNETESRES TR, EiEaEtkH (20~40h) &
B 1] Hoodad B AN (2~16 h) BRI (Low, 1993). EAMEE KB IEENMBE, AHT AR
BEMHAEK.
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1.2 HitEs
121 WN{LES

B TEESWANHHEAEAEEAOBE(LE LOREBHAHE. SEAM TSS9 ELE
A(pepsin A) , B & H B B(pepsin B) , B .5 A B (gastricsin) K B FL B (chymosin) ,

Table 1.2 Characteristics of porcine gastric proteases

imum pH Relative GPA Relative MCA

Name Other names Ol:’zrmGPA at pH 20*  Bovine milk*  Porcine milk

Pepsin A Pepsin 2.0 100 100 High
PepsinI1 ‘

Pepsin B Parapepsin I 3.0 | 1 10 .

Gastricsin Pepsin C 20~35 70 100 -
Pepsin |
Parapepsin I

Chymosin Rennin 3.0~40 1 100 Very high
Rennet

GPA: general proteolytic activity; MCA: milk clotting activity. (Cranwell, 1995)

* Approximate values.

HEABHTFAMRTE, Ma 2 (1993a) 38, H E H B8 4r WAl 8 histalog #] pentagastrin F}
W . Holst % (1994) ¥ H, Wi A9 B E A B W% GRP (gastric releasing peptides)
R .

BB FORE ARG L — R R, 3~4 B LIRS B vk i, 34 JALUE X SRR, mE
8~9 JAJLF A5 U (Cranwell, 1995) , HKH EH & EIMF A KIWKE 4S5 L — MR, 3 A1 L BTER
Bm,3 AR LS A RIM M, TR 4~5 JE i LAJS , B8 R (zymogen) & B B £ (Sangild %, 1991b, 1994,
Turvey %%, 1992, 1994; Singild, 1993) . 3£/ &5 B % (185 /5 B By B 1 A BT BRZE 20, M Ak 5 — T IS A
NZBE NN, 3~5 R & BB R, LS T4k B R (LE 1. 3),

A H RN E RN, B2 WALE MR B 30~40 ke UJ:B’J?%QZZLLE%I??I']
#(Moreau %,1988; Armand % 1992), Newport il Howarth (1985) & Chiang %(1989)35 142,16 H i
¥ 555 25 % ~ 50 % 1544 P A8 A5 7T 72 B v A T Ak B2 8 W BT A eI 5 MR BE 5 BERG AR L R 3%
(Newport il Howarth,1985), ME}MIE P9 RE 07 A O B T 3 0 (L BT O U T RS — K R
(Jensen,1997),

1.2.2 (Bl

BRIR R BLA WS WA IR . BRI WA BRI S 2R AR, P E 0 WY R R B
By R REH BN W RBEEEE CCK)BY ., REREE+F - KhERERGTEH LR
#y S-#MI5H 8 (Go %,1993), Vagal (GRP)Fl CCK (cholecystokinin) mT 84 s it Bt 36 41 B0 43988 66 84 4.
B8 75 ¥£ (Holst 1 Schmidt, 1994; Knuhtsen %, 19872, b)), NP ST M. HER. A Kk
(Pepton)ﬁ&ﬁ%f*ﬁﬂ?ﬁ?ﬂﬁm?ﬁmﬁ(}hngiFHMagee, 1970; Harada ,1988), #4b, W7
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Figure 1.3 Concentration of gastric protease zymogens per unit weight of tissue from the entire
wall of the fundic region of the stomach in pigs from 46 days before birth to 160
days of age (mean+SEM) (Cranwell, 1995)

Ry ML 6% 7 (glucagon) 6 T 86 &9 & K, 108 &% % WU R 3% T M6 49 & i, (Henderson 45,1981; Lee =
1990) . {ELBT 43 J JBR oo LA 1 B8 % % X B ¥ 45 40 . Rantzer 25 (1997) 35, Wi H3/S 5 B PY I YR JER &
R M R X BRI & A BT,

ﬁ&%ﬁ?ﬁ%%iﬁwﬁﬁfﬁbﬁEﬁﬁﬁﬁ&‘Himké%ﬁﬁﬁﬁ\ﬂﬁﬂﬁﬁﬁﬁfﬂ&ﬁﬁmk%,@}%
20 JLFEG . SR8 5588 (Cranwell, 1995) (3% 1. 3),



