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The expression of nNOS in visual cortex of monocular deprived rats before

and after reverse suture treatment
Zhang Yajuan ,Su Ming,Liu Li,Chen Lu. Eye Hospital of Handan ,Handan 056001 ,China

Abstract Objective It was confirmed that nitric oxide( NO) participates in the plasticity development of retina, lateral
geniculate body and anterior colliculi. But the effects of NO on visual cortex development is below clear. This study aimed to
observe the expression of nerve nitric oxide synthetase (nNOS) in visual cortex 17 area of rats with monocular deprivation.
Methods The eyelids of lateral eyes of 14-day-old male Sprague Dawley (SD) rats were sutured for 14 days to create the
myopia models. The rats were randomly divided into monocular deprivation group (12 rats) with sutured left eyelids at postnatal
day 14 and biocular alternative suture group (6 rats,at 14-day interval). Twelve normal rats were used as controls. The expression
of nNOS in visual cortex 17 area was examined by SABC immunchistochemistry and measuring area and total length of dendrite of
positive neuron by Td2000 image analysis system. Results Visual cortex 17 area were divided into 6 layers by Nissl dyeing:
molecular layer ( | layer), external granular layer ( I layer), external pyramidal layer ( I layer) , internal granular layer ( [V
layer) ,internal pyramidal layer( V layer) , polymorphous cell layer( VI layer). The positive cell densities for aNOS in I /Il , V
layers, VI layer of visual cortex 17 area were significantly reduced in 6-week rats of normal group compared with 4-week rats of
normal group(t,,; =3.029, P <0.01;¢, =2.061,P <0.05;¢, =4.265,P <0.01). The neuron dendrites length of nNOS
positive neurons in visual cortex 17 in 4-week rats of monocular deprived group was decreased obviously than 4-week rats of
normal group before reverse suture treatment (¢ =4. 056 ,P <0.01). The neuron cross area of visual cortex 17 area in 48-day rats
of monocular deprived group was significant decreased than 6-week rats of normal group(t =3.056,P <0.05). Conclusion
The expression of nNOS might have spatial and time specificity. It implies that NO participates in the plasticity development of
visual cortex in early and intermediate sensitive period. In later sensitive period, the plasticity development of visual cortex is
influenced by NO through other mechanisms.
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Table 1 The expression of nNOS positive neurons in visual cortex in normal group ( +s)

Positive cell density(/mm?) Neuron cross area

Dendrite length

Normal group

I/ layer IV layer V layer W layer Total (pm?) (pm)
4-week rats 2.80x1.16 1.17+0.87 2.60+£1.25 4.07+1.20 10.63+2,17 253.91+£34.29 3525.10+105.92
6-week rats 1.83+¢1.18 1.03:20.81 1.93£1.26 2.50+1.61 7.30+2.80 189.67 £35.00 360.69 + 93.10
t 3.209 0.613 2.061 4,265 5.159 5.236 4.636
P 0. 002 0.542 0. 044 0. 000 0. 000 0. 000 0. 000

(Student’ s ¢ test)

- ’ :

2 EEMB(L)ANKEREMETRE

Bl BREETHRE 17 K& E(x100)
(x100) B3 EEXNR(N)AHEEFREMEBTRIE( x100)
Fig.1 The laminating of visual cortex 17 area by Nissl dyeing( x100) Fig.2 The nNOS positive neurons of visual

cortex 17 area in 4-week rats of normal group ( X100) Fig.3 The nNOS positive neurons of visual cortex 17 area in

6-week rats of normal group ( x100)

£2 MEE17X oNOS AMBMETEHNFAMELHYRE (x £5)

Table 2 Expression of nNOS positive neurons in visual cortex between deprived and normal rats(x +s)

Positive cell density(/mm?*) Neuron cross area  Dendrite length

Group

I/ layer IV layer V layer VI layer Total (pm?) (pm)
Normal (4-week rats) 2.80+1.16 1.17+0.87 2.60+1.25 4.07 £1.20 10.63 +£2.17 253.91 +34.29  525.10 +105. 92
MD(6-week rats)  1.47 £1.14 1.07£0.58 1.23 +1.07 2.63£0.96 6.40+1.92 201.84 £37.00 423.86 +105.85
t 4.503 0.521 4,548 5.096 7.991 4.056 2. 660
P, 0. 000 0. 604 0. 000 0. 000 0. 000 0. 000 0.013

MD : monocular deprived group( Student’s ¢ test)

- s :

B4 2a4RF(])ANKEEMEMEMEZEITRIE(x100) 5 BaF(L)EMEEMAEME
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Fig.4 The nNOS positive neurons of visual cortex 17 area in the monocular deprived group ( x 100)
nNOS positive neurons of visual cortex 17 area in 6-week rats of monocular deprived group ( x 100)

Fig. 5 The
Fig. 6 The

nNOS positive neurons in visual cortex 17 area in biocular alternative suture group( x 100)

#£3 MEE17 X nNOS AMETEREBFTIEMHERIL (X £5)

Table 3 Expression of nNOS positive neurons in visual cortex after reverse suture(x %)

Positive cell density(/mm?) Neuron cross area  Dendrite length

via /10 layer IV layer V layer VI layer Total (pm?) (pm)
Normal (4-week rats) 1.83 +1.18 1.03+0.81 1.93+1.26 2.50+1.61 7.30+2.80 189.67 +35.00 360.69 + 93.10
MD (6-week rats) 1.37+1.25 0.80£0.61 1.30+1.26 2.63+1.33 6.10+1.95 148.11 +45.81" 328.71 £105.47
Treated 1.73£1.39 0.93+0.64 1.73+1.31 2.53+1.50 6.93+2.52 157.48 +46.10 344.86 + 98.12
F (5 8 4 0. 859 1.926 0. 065 1. 895 4.620 0.478
2 0.332 0.427 0. 152 0.937 0. 156 0.014 0. 622

PP <0. 05 vs respective normal (4-week rats) group( One-way ANOVA ,LSD-¢ test)
MD : monocular deprived group
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