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Table 2 Nutrional compositions of diets provided for
pigs in the dairy-based feed group and vegetable-based
feed group after weaning

Dairy-  Vegetable-

Component based based
feed feed

Crude protein 21.6 = 20.0 =
Crude fat 4.0 = 2.5 =
Crude fiber 2.0 > 2.0 >
Crude ash 8.5 > 8.5 >
Ca 0.70= 0.70 =
P 0.60= 0.60 =

Total amount of digestible nutrient 87.0 = 84.0 =

Table 1 Compositions of diets provided for pigs in the dairy-based feed group and vegetable-based feed

group after weaning

Dairy-based feed

Vegetable-based feed

Grain com

Animal-based feed fat-free milk, dried whey,

defulled soybeans cake and meal,
enzymatic-decomposition product 5%

Oil-seed cake and feed
of wheat gluten

Bran bran

Other animal oil and fat, beer yeast,

glucose, sugar, etc.

flour, bread crumbs, heat-treated

condensed whey protein, fish flour

33% zglrjr: bread crumbs, heat-treated 37%

dried whey, fish flour, fat-free milk,
48% condensed whey protein 21%

condesed soy protein, defulled
soybeans cake and meal, 9%
enzymatic-decomposition product ¢
of wheat gluten

1% — 0%

0 animal oil and fat, beer yeast, 0
18% glucose, sugar, etc. 21%
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Figure 1 The increasing birth weight ratio of pigs in

dairy-based feed group to vegetable-based feed group.

MEONZBEHMBEBTELF 2 (TRLZ. HEREEL
3BRICBWT, FLBISLERIBE(L 2424 = 9.52um, 1Y)

BRIBE T4 283.4 = 7 A41um &A%Y, WEMRRIBETEE
(SR T BEEL 14 BRTIEIOEBIICHEEEER
Honiah o7z (F3).

MEORRN EZMIEOLFEMRETELZR 4 (TRL
7. BN EFMBROREE(L, BEL3 BRICEVLWTHE
AR EZERO oG,/ LhHL, BEFL14 B
TR SEIRIBET 28.9 + 0.45um, TEYEIKIBET 38.6
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RIIRHoNT, U/ BROAMRISL TWWz (J6).
BEFLE®, BIL 3 BB LV 4 BROVTND, BEE
([CH(7% PCNASMHEABIR D EH 2B S (X 67% BT &>
THhY, MmEFICEREEIROONG M- (ET).

BIBEROMETIHMELHZ PO E L /LRI LR
ROHBENZ L <, BREEOEE LEHNZ(RHSN
7o, BEL 3 B TEHIAMQLEEB THELSIBORIR L
RABRAD A RO SN-h, EHEEBEDOHE TER
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400 1™
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Figure 3 eight of jejunum villi in pigs in the dairy-based
and vegetable-based feed groups.

Height of jejunum villi in vegetable-based feed group was
significantly increased at 3 days after weaning.
0.05.

P <

Figure 2 Light micrographs of jejunum villi in pigs in the dairy-based and vegetable-based

feed groups at 3 days after weaning.

A : Dairy-based feed group. B : Vegetable-based feed group, Bar =
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Figure 4 Light micrographs of absorptive epithelial cells in pigs in the dairy-based
and vegetable-based feed groups at 3 days after weaning.
A : Dairy-based feed group. B : Vegetable-based feed group. Bar = 10um.

45 -
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3 30 oControl group
© oDairy-hased
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Figure 5 Height of absorptive epithelial cells in pigs in
the dairy-based and vegetable-based feed groups.
Height of absorptive epithelial cells in vegetable-based
feed group was significantly increased at 14 days after
weaning. * P < 0.05.
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F—IVT7 D MIBOBEEEAREE L -BERDOEEY
AT ALTH5. PHEIADOBHE, MIAPITEENTVS
BITMENS W) B I(TFR B, RHAE T2 &IC
L UL RERESRET 2MREBE2EITHB (Kure
1997). ZHITLY, BREF(CHT 2 S0, BRIF
BWREBREAMITTE, GHEXREL 10~15% _ET
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Figure 6 |Immunohistochemical detection of PCNA in
jejunum mucosa in pigs in the dairy-based and vegetable-
based feed groups at 3 days after weaning.

A : Full picture of jejunum mucosa. Bar = 100um.

B : No remarkable staining of absorptive epithelial cells
was seen. PCNA expression was localized on some
lymphocytes (arrows). Bar = 10m.

C : PCNA expression was localized on the intestinal crypt
(thick arrows). Bar = 10um.

X252 EhS, EAMOSVEELEETES (Wiliams
1994). LA L, BEBERLEBILRIRDES (CL 2 REFA
RICEAL T, NETICBEBBRORZ, BRMEEED
Zit, RIRKRBREOHIBENRRAERS Z ENBWE
WESNTVE (BUAFSUERS 1983).
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Figure 7 Ratio of proliferating cells in jejunum mucosa
in pigs in the dairy-based and vegetable-based feed
groups.

K, WMEORIN EEMREOXE S, BRIV EZIBIRDIEIE
REE, RN AR D BRI REFEILZBAS A TL,
TIBICB T BRINBEN(CDWTERL -
REENEEH S, FLEIRERIEE S BRI D
ANEBERF Chorz. Tz, HBKEREE LU
MEIRBED EL S (CEWTHBEEALERN O BEFL 3 B&I(C
M THREDEMBNAS N>/, LAL, B2 38
BTIIMEBEORBICERENRO SN, BEFLHADFKK
(3, BEFLEF(ICH( D R ML R DEEHERARHER &7
5RERE (Pluske 5 1996a, b), BIRIZEL(C L 2188
MRIGE L TOTHF (Miler S 1984a, b) R EDF&HIC
MEEEBLTCLEI N, SLDOBRLYABELER &
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Figure 8 Scanning electron micrographs of jejunum villi in pigs in the dairy-based and
vegetable-based feed groups at 0 and 3 days after weaning.

A : Control group at immediately after weaning. B : Dairy-based feed group at 3 days
after weaning. C : Vegetable-based feed group 3 days after weaning.

Absorptive epithelial cells were severely lost and lamina propria were bare on tips of
villi in A, Desquamation of absorptive epithelial cells were seen on tip of villi in B but
scarcely seen in C. Bar = 100um.

Figure 9 Scanning electron micrographs of jejunum villi in pigs in the dairy-based and
vegetable-based feed groups at 14 days after weaning.
A : Dairy-based feed group. B : Vegetable-based feed group. Bar = 100um.

Figure 10 Transmission electron micrographs of microvilli in absorptive epithelial cells
at 3 days after weaning.
A : Dairy-based feed group. B : Vegetable-based feed group. Bar = 2um.
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Figure 11
after weaning.

Transmission electron micrographs of microvilli in absorptive cells at 14 days

A : Dairy- based feed group. B : Vegetable-based feed group. Bar = 2um.

(um)
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~ 0.60 —
0

0 3 14  (days after weaning)

Figure 12 Height of microvilli of absorptive epithelial
cells in pigs in the dairy-based and vegetable-based
feed groups.

Height of jejunum microvilli in the vegetable-based
feed group was significantly increased at 3 days and
14 days after weaning. *P < 0.05.
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Morphological changes of the jejunum villi to different diets
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The aim of this study was to evaluate morphological responses of the absorptive apparatus of the
jejunum to different diet ingredients in weaning pigs. In this study, seven crossbred (Landrace Xlarge
Yorkshire X Duroc) pigs, they were a litter, were used after weaning. Before weaning, they fed with creep
feed for six days. Six pigs were divided into two groups ; one received dairy-based feed and the other
received vegetable-based feed. The remaining pig was used as a non-treatment control. Dairy-based feed
contained mainly animal-based feed, and vegetable-based feed contained mainly oil-seed cake and meal.
Drinking water was provided ad /ibitum throughout the experimental period. Jejunum samples were collected
immediately after weaning from a non-treated control pig (D0). The similar samples were collected from each
3 pigs of dairy-based feed and vegetable-based feed groups respectively, on 3 (D3) and 14 days (D14) after
weaning. The samples were processed for morphological observation of absorptive epithelial cells and
heights of villi and microvilli. A significant increase in height of intestinal villi on D3 and in size of the ab-
sorptive cells on D14 were found in animals that received vegetable-based feed , ultrastructural transition of
epithelial cells on D3. An increases in microvilli height on D3 and D14 were seen in animals that received
vegetable-based feed. Presumably, the ingredients of vegetable-based feed are more easily digested and
absorbed through the intestinal wall than are ingredients of dairy-based feed. As a result, the growth of
intestinal villi and (growth of) absorptive epithelial cells in vegetable-based feed group were greater than
those in dairy-based feed group, leading to a more efficient absorptive function of the small intestine.
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Key words : absorptive epithelial cell, diet, jejunum villi, microvilli, weaning.
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