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Expression of substance P in retina following coronary artery occlusion in rats
Meng Xianxian,Yang Jihong ,Guo Zheng. Shanxi Eye Hospital , Taiyuan 030002 ,China

Abstract Objective The aim of this study was to investigate the potential association between neurogenic stress and
pathological change of retina by exploring the change of substance P in retina following acute myocardial ischemic siress induced
by coronary artery occlusion, and study the effects of antagonists of a-adrenergic and B-adrenergic receptors on the up - regulation
of the expression of SP.  Methods Total 153 Sprague-Dawley rats were used in this study. The acute myocardial ischemia
model was established by ligating the left anterior descending branch of coronary artery in male Sprague-Dawley rats. Only chest
cavity was incised in rats in sham surgery group. Normal rats were as control group. Rigitine or esmolol was injected via caudal
vein 15 minutes prior to coronary artery occluding in rats of rigitine group or esmolol group respectively. The animals were
sacrificed and eyeballs were enucleated in 0. 5 hours, 1 hour,3 and 6ours after operation for the detect of substance P in retina by
immunochemistry and EIA.  Results Retinal edema and retinal structural disorder were more prominent at 3 hours after
coronary artery ligation under the optical microscope. Immunochemistry showed that the substance P was expressed in inner
nuclear laye and retinal ganglion cell layer in normal control group, and the positive granula for substance P in retina was
significantly increased from 0. 5 hours through 6 hours after ligation of coronary artery. The semiquantitative and EIA study showed
that the expression level of substance P was significantly increased in coronary artery ligation group compared with control group
(P <0.05). In sham group compared with coronary artery occluding group, the expression level of substance P was significantly
decreased at various time points( P <0. 05). The positive reactive level of substance P was considerably reduced in pre-intervene
groups of rigitine and esmolol (P <0.05). Conclusion The siress evoked by acute myocardial ischemia could cause up-
regulation of expression of SP and the effect is likely to be mediated by adrenergic mechanism. Rigitine and esmolol can attenuate
the up-regulation of expression of substance P in retina.
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The mean OD value of substance

control 0.5h 1h 3h 6h

BS5 PYURKMEHXRERIE F,. =20.496,P=0.001;F,,,
=40.073,P =0.001. *P <0.05 5% AL L4, AP <0.05 5 CAO
3 h A EEL, * P <0.05 vs % [ # CAO group( Two-way ANOVA,LSD-t
test)

Fig.5 Mean OD value of substance P in retina F,,, =20.496,P =

0.001;F =40.073,P =0.001. % P <0.05 s control group, AP <

55 group
0. 05 vs CAO 3 hours group, * P <0.05 vs respective CAQ group( Two -
way ANOVA ,LSD-¢ test)
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KEBEEAT(P<0.05);CAO03hAHEBFAR3h
AR PYRRIBEEEAS (P <0.05) ;5T
A5 CAO3 h ALLE , P YR REB D (P <0.05) (A
9).
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Positive unit of substance P

control 0.5h 1h 3h 6h

EHe6 PYRMMAUBEGSI Fi.=17.034,P=0.001;F,,,
=40.772,P=0.001 *P <0.05 5xf A HE; AP <0.05 5 CAO
3heH B + P <0.05 5 R #f & CAO 4 b 3% ( Two-way ANOVA,
LSD-t test)

Fig.6 Expression of substance P in retina ( positive unit) Fy, =
17.034,P =0.001; F,,, =40.772,P =0.001 % P <0.05 vs control
group, A P <0.05 vs CAO 3 hours group, * P <0.05 vs respective CAO
group ( Two-way ANOVA LSD-: test)
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control sham3h CAO3h rigitine  esmolol

B7 #HHTHEFHHXESW F=81.228,P=0.001 *xP
<0.05 53 BAWLE; AP <0.05 5 CAO 3 h 4 H # ( One-way
ANOVA ,LSD-¢ test)

Fig. 7 The effect of medicine intervention( average light) F =81.228,
P=0.001 %P <0.05 vs contro lgroup, A P <0.05 vs CAO 3 hours
group ( One-way ANOVA LSD-¢ test)
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Positive unit of substance P

control  sham3h CAO3h  rgitine esmolol

B8 HYMTHRAMNMEMKEAMLIM F=76802,P=0001
*P<0.05 5% B4 4 ; AP <0.05 5 CAO 3 h #H It % ( One-way
ANOVA ,LSD-¢ test)

Fig. 8 The effect of medicine intervention( positive unit) F =76.802,
P=0.001 %P <0.05 vs contro lgroup, A P <0.05 vs CAO 3 hours
group{ One-way ANOVA LSD-¢ test)
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23.382,P=0.001 *P<0.05 5XFfE4Lk3; AP <0.05 5§ CAO3 h
# 3 ( One ~ way ANOVA,LSD-t #3%)

Fig.9 Comparison of substance P expression in retina (EIA) F =
23.382,P=0.001 %P <0.05 vs control group, AP <0.05 vs CAO 3
hours group( One-way ANOVA | LSD-¢ test)
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