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Differences of AchE and NOS-positive neuron number and
distribution in goat small intestine

Liu Yurfang®? , Chen Yaoxing' , Wang Zixu*
(1. College of Animal Medicine, China Agricutural University , Beijing 100094, China;
2. College of Animal Science and Technology , Shihezi University , Shihezi 832003, China)

Abstract The changes in distribution and number of acetylcholinesterase (AchE) and nitric oxide synthase (NOS) posi-
tive neurons were studied in enteric nervous system of goat small intestine at 15 days, 4 months and 12 months of age
using by using histochemistry . The results showed that 1) alot of AchEpositive neurons were observed in submucosa
and myenteric plexuses. These neurons gathered in ganglia and formed a net. 2) The NOS-positive neurons were main-
ly located in the myentrric plexus, but very few NOS-positive neurons were observed in the submucou plexus. 3) In
myentrric plexus, the total number of AchE and NOS positive neurons was increased 163 % and 137 % in 12 months of
age than that of 15 days of age, respectively. However, the neuron density decreased by 39 % (AchE) and 40 %
(NOS) in 12 months of age comparing with that of 15 days of age. 4) The total numbers of AchE and NOS positive neu-
rons were the largest in the jejunum, whereas the neuron density was the highest in the ileum, compared with that in
other sections of small intestine. In addituion, the number of cholinergic neurons was more than those of NO neurons in
the submucou plexus. In the duration of small intestine development, the increase in the chalinergic and NO neurons
was accompanied by the decline of NO neuron, while the density.
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Fig.1 AchE and NOSpostive neuronsof the goat small intestine
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Table1 Densty of AchE and NOSpostive neuronsin myenteric plexusof goat small intestine / mm?
AchE 15 28.45+0.76 A 24.29+0.33 A 28.24%0.27 A 32.80+1.17 A
4 23.55+0.56 B 21.47+0.64B 22.64+0.83B 26.56+0.54 B
12 17.28+0.66 C ~ 15.56+0.87C  18.00£0.87C  18.31%0.67 C
NOS 15 27.07+0.84 A 26.38+1.20 A 23.31+0.67 A 31.51+0.78 A
4 20.80+0.91B 20.79+0.77B 16.77+1.26 B 24.83+2.30B
12 16.18+0.65B 12.49+0.54 C 15.23+0.65B 20.83+0.49B

(P<0.05 ABC

b © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Hf ects of low-magnesium on susceptibility of erythrocyte to
in vitro oxidative stress and erythrocyte
membrane fluidity in broiler chickens

Liu Yongxiang, Guo Yuming
(College of Anima Science and Technology , China Agricutural Universty , Beijing 100094 , China)

Abstract The objective of this study was to investigate effects of magnesium on susceptibility of erythrocyte to in vitro
oxidative stress and membrane fluidity in brailer chickens. Ninety six 1-day-old male Abor Acre brailer chicks were ran-
domly allocated into low-magnesium and control groups, each group had 6 replicates of 8 male birds each, fed either
control or low magnesium diets containing about 1.2 g/ kg or 2. 4 g/ kg of diet respectively. The erythrocyte from low-
magnesium group exhibited higher MDA production in in vitro oxidative stress reaction system than that from control
(P<0.05). The anisotropy parameter o erythrocyte membranes was increased by low magnesium diet (P<0.05).
Gutathione (GSH) content of erythrocyte decreased by 17 % ( P<0.05) while malondialdehyde (MDA) concentration
increased by 19 % in low-magnesium group ( P<0.05). Magnesium content of erythrocyte membrane from |ow-magne-
sium group was reduced by 14 % (P<0. 05) . Feeding low-magnesium diet for 21 days resulted in a smaller but signifi-
cant increase in cholesterol content of erythrocyte membrane ( P <0.05) and in higher cholesterol/ phospholipids ratio
(P<0.01). These results suggest that low magnesium diet impaired antioxidant capacity o erythrocyte and then in-
creased susceptibility of erythrocyte to in vitro oxidative stress. Increased MDA content and altered cholesterol compo-
sition of erythrocyte membrane should be contributing factors to the decrease of erythrocyte membrane fluidity.

Key words low-magnesium diet; erythrocyte; susceptibility to oxidative stress; membrane fluidity; broiler chickens
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Table 1 Experimentd diet compostion and nutrition levels %
16.20 16.20 (MJ/ kg) 13.36 13.36
10.00 10.00 22.99 22.97
3.3 3.3 1.00 1.00
(CR) 1.84 1.84 0.45 0.45
(CR) 1.30 1.30 0.52 0.52
0.29 0.29 + 0.90 0.90
0.08 0.08 1.17 1.17
0.10 0.10 (o kg) ( ) 1.20 2.40
(AR) 0.30 0.30
0.02 0.02
0.20 0.20
0.04 0.04
0.70
1.00
D%, ; 15% 50% 33 %; kg VA 10 800 1U,VD3 2 160
IU,VE6.5mg,VKs31.0mg,VB;0.4mg,VB,5mg,VBi1,6 mg, 0.1mg, 7mg, 5mg; kg Cu 6 mg,Fe 60 mg,Mn

60 mg,Zn 50 mg,Se 0. 15 mg,

0.35mg
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1.4
0.1mL 11 (
) 1mL (1 1.7
mmol/L ADP, 0.05 mmol/L FeClz, 0.4 mmol/L
NADPH) , 37 30 min,
MDA ( )
2 115 %( ) 1.8
, 0. 375 %( ) , 0.25 mol/ L *
HCL , 30 min, 3000 g.,4 )
10 min 535 nm
1.5 2
MDA ((15.61 + 1. 29) nmol/ g)
,- 80 ((12.01 +1.41) nmol/ g) (P <0.01) ,
,DPH
SIGMA 2 mL (2.99
( 300 600 g/mL) 2mL 0.034) (2.87+£0.045) (P<0.05) ,
( 2x10 °mol/L DPH) 25
30 min,20 000 g ,4 10 min ,
2 , GSH 17 % ,MDA 19 %
(P<0.05 ( 2
1.6 3 ,
10 14 %( P <0.01) 18 %
450 (P<0.05)
12 h, 0.1mol/L HJ, (P>0.05)
2
Table2 Mg concentration in plasma and Mg and Ca contentsin erythrocyte membrane
p
GSH(mg/ g) 88.28+10.79 106. 65 + 13. 50 0.034
MDA (nmol/ g) 1.05+0.17 0.85+0.14 0.026
1.2 9/ kg; 2.49/ kg

3

Table 3 Hfectsof dietary Mg on Mg concentration in plasma and Mg, Ca contentsin erythrocyte membrane

P
Mg(mg/L) 21.46+1.62 24.85+1.24 0.002
/ (mmol/ g) * 6.45+0.26 7.85+0.13 0.023
/ (mmol/ g) * 3.12+0.16 3.08+0.21 0.876
4 , / C18:2 (P<
(P>0.05) 0.05) ,C20:0,C22:0 (P<0.01)
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(P
<0.05) / (P<0.01)

4
Table 4 Comparion of susceptibility of erythrocyte to in vitro oxidative stress

w’/ %
p
C14:0 2.28+0.33 2.68+0.56 0. 565
cl4:1 1.13+0.25 1.23+0.14 0.193
Cl16:0 24.13+1.16 25.54+1.24 0.571
C16:1 1.16+0.13 1.19+0.13 0.727
Cl18:0 26.56+4.48 27.38+2.77 0.249
ci8:1 10.89+0.62 10.26+1.23 0.141
C18:2 15.02+£6.11 17.68 £ 2.68 0.023
C20:0 7.35+1.62 5.20+£0.61 0.002
C20:2 1.11+0.22 0.98+0.30 0.130
C20:3 1.73+0.89 2.47+0.69 0.831
20:4 0.06+£0.01 0.06+0.04 0.089
c22:0 8.56+1.92 5.20+0.66 0. 005
c22:1 0.047 +0.02 0.08+0.04 0.127
m(UFA)/ m(SPA) 0.51+0.07 0.53+0.05 0.397
w( )/ (mg/ mg) 0.34+0.01 0.31+0.01 <0.050
w ( )/ (mg/ mg) 1.36+0.04 1.35+0.05 0. 356
/' (mol/ mol) 0.49+0.01 0.45+0.01 <0.010
x . UFA/ SPA = /
3 ’
3.1 )
e, | :
3.2 [9] ’
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