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Effect of Glutamine Supple mentation on Intestinal Mucosal Protein,
DNA and Mucosal Morphology of Early- weaned Piglets

ZHANG Jumr min, GAO Zhemr chuan
( Institute of Ani mal Science , Chinese Acade my of Agricultural Sciences / The Key Laborutory of Animal Nutrition,

Ministry of Agriculture . Beijing 100094)
Abstract: Forty piglets weaned at the 21 d of age were randomly allocated to two groups. The treat ment
group fed diet contained 1 .2 % glutamine . The diets were calculated to be isonitrogenous and isoenergetic . Five
replicates were designed in each treat ment and four piglets in each replicate . Five piglets from each dietary treat-
ment were killed at the 35 d and 49 d of age. The results showed that dietary glutamine supple mentation in-
creased jejunumal DNA content of piglets in treat ment group at the 35 d and 49 d of age . There was no signifi-
cant change of ileum DNA content and intestinal protein content between treat ment and control . Dietary glu-
tamine supple mentation increased markedly mucosal thickness of piglets in treat ment group at the 35 d of age .
The intestinal villus heights were significantly higher in treat ment than in control . The results of electron micro-
graph showed that dietary glutamine supple mentation prevented deterioration of intestinal epithelium, and main-
tained normal intestinal microvillus structure. The results suggested that glutamine-prevented villus atrophy,
and had protective effect on intestinal structure .
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Table I  Composition and nutritional value

SOk e A o HE 2 BRI WA o HE2H
Ingredient( %) Treat ment Control Nutrient level Treat ment Control
#EK Yellow corn 51 .85 51 .35 WHALBE DE( keal/ kg) 3 400 3 400
S Soybean meal 25 25 HEAB CP( %) 20.74 20 .55
A K. Extruded soybean 12.5 12.5 5 Ca( %) 0.85 0.86
FLIER Whey 4 4 W P( %) 0.73 0.72
K27 Soybean oil 1.25 1.25 IR Lys( %) 1.26 1.25
MR Lysine 0.58 0.48 AR + PR Met + Cys( %) 0.53 0.56
Fi¥} Limestone 0.85 0.85

R — 445 Dicalcium phosphate 1.40 1.40

KESP B Segregated soybean - 1.8

BHABN% Glutamine 1.2 -

#h salt 0.25 0.25
50 %FEALIHGK 50 % Choline chloride 0.12 0.12
A4 RN G R TR RED 1 1

Vitamin and mineral pre mix

D2 ORI G R TR R B A T H AR AL Pre mix provides per kilogram of complete diet: Cu 6 mg, 10.3 mg, Fe 100 mg, Mn10 mg, Se 0.3

mg, Zn 100 mg, Neomycin 90 mg, Hualuo vitamin pre mix-1 200 mg
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Table 2 Effect of dietary glutamine supple mentation on intestinal protein content of early- weaned piglets at the 35d and 49d of age
35d 49 d
popice: W21 papicei:] RN g |
Control Treat ment Control Treat ment
+ —%8# Duodenum
A RSB E Protein/ M. W 34 .35 %6 .08 39.55+12 .83 52.73 £15 .20 67.17 £25 .49
FHEAT/ HE Protein/ 1. W 15.98 £2.73 18.25 7 .08 22 .80 £6 .69 33.08 £10.76
&l Jejunum
A/ K E Protein/ M. W 47 3213 44 38.33£5 .69 61 .25 £7 .98 52.46 £3 .22
A HE Protein/1. W 20.30 1 .78 18.27 2 .98 32.53%+5.18 26.77 4 .93
A% Tleum
B A K Protein/ M. W 59.03 %19 .06 48 .43 %12 .63 61 .35t14.19 62 .47 17 .50
A M E Protein/1. W 26.72 6 .83 22.18 6 .24 28 .98 =2 .88 33.50 =5 .88

D M. WRRHIKE ;1. wRR/MIT M. W means mocosa weight , 1. W

R 3 RIS I Z W x5 391 W 9541 5 T 3E DNA (¥ 52
(mg/g)
Table 3 Effect of glutamine supple mentation on intestinal
DNA content of early- weaned piglets
H# Day XFHEAL Control I Treat ment
Esll7] Jejunum
35d 92.68 £22.18 152.60 £50 .58 "
49d 43.74%12.06 73 .88 +2.75" "
[ Teum

35d 154 .60 38 .72 158 .16 £38 .34
49d 196 .63 £78 .13 251 .88 £116.74

CPRREREEP<0.05) ) RRESFWEE(P<0.01). TH

" Signficance level at 0.05, * * Signficance level at 0.01 . The same

as below
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Table 4  Effect of glutamine supple mentation on duodenum morphology and jejunum morphology of early- weaned piglets
+ 48 Duodenum % Jejunum
YHEZH Control RIAL  Treat ment X HEZH Control IS A Treatment
35d
B Vilus height 207 .03 125 .66 195.21 £23 .41 178 .40 £26 .62 210 .43 26 .38
HilB )5 Mucosa thickness 458 .59 £39 .41 534.96 165 .84 344.78 £34 .52 421 .06 £30.93"°
49d
B Vilus height 230 .40 £42.09 194.92 £33 .61 168 .82 £13 .60 231 .64 £38 26"
HilF B Mucosa thickness 532.71 +81 .83 480 .14 £71 .82 414 .83 £14.99 467 .93 £41 18"
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K1 XA 85 HAF %A B AR EEL( x 600)
Fig. 1 SEM of intestinal villus of piglet at the 35 d of age in
control group( x 600)

18123 15KV  Su

K2 R4 35 HERT BB EH R EIEE( x 600)
Fig. 2 SEM of intestinal villus of piglet at the 35 d of age in

treat ment group( % 600)

K3 R 35 H sk BiE N BB ( x 6000)
Fig.3 EM of intestinal microvillus of piglets at the 35 d of

age in treat ment group( X 6000)

Bl 4 0 RIS 35 H ok BiE N B ( x 6000)
Fig.4 EM of intestinal microvillus of piglets at the 35 d of

age in control group( X 6000)
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