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[ Abstract] Objective To observe whether there was a chronic light damage after the irradiation of 650 nm
semiconductor laser ( power 2 mW ) in chicken cone-rich-retina and discuss the safety of this laser for retina.
Methods  Sixty 1-month-old chicken reared under natural light were divided into a normal control group, an
irradiation 3-min group,an irradiation 6-min group and an irradiation 30-min group by using a random number table
and 15 for each group. The chicken eyes were irradiated with 650 nm laser for different duration according to a
grouping. Relative retina area was measured with optical coherence tomography (OCT) at 1 month (2-month-old chicken)

3 months (4-month-old chicken) and 6 months (7-month-old chicken) after laser irradiation. Chickens were sacrificed by
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overdose anesthesia and the histopathology of chiken retina was examined by hematoxylin-eosin staining. The apoptosis
of the retinal cells was evaluated by TUNEL staining. Chicken retinal homogenate was prepared, and the content of
malondialdehyde and activity of superoxide dismutase ( SOD) in the retina were detected by TBA method and NBT
method , respectively. Western blot was employed to detect the expression of L/M opsin and rhodopsin in the retina. The
use and care of the animals complied with Regulations for the Administration of Affair Concerning Experimental Animals
by State Science and Technology Commission. Results  In 2-month-old chicken, the molar concentration of
malondialdehyde in retina was significantly higher in the irradiation 30-min group compared with the normal control
group (P<0.05). In 4-month-old chicken, the molar concentration of malondialdehyde was statistically higher in the
irradiation 6-min group and the irradiation 30-min group in comparison with the normal control group (P =0.026,
0.003) . In 7-month-old chicken,the concentrations of retinal malondialdehyde in the irradiation 3-min group, irradiation
6-min group and irradiation 30-min group were statistically higher than those of the normal control group (P =0.038,
0.032,<0.01). In 7-month-old chicken,the SOD activity and the relative expression of rhodopsin in the retina of the
irradiation 30-min group were statistically reduced incomparison with the normal control group (SOD:[ 140.20+5.99]
[nmol/s « mg]wvs. [ 160.57+3. 13 ][ nmol/s + mg] ) ;Rhodopsin:0. 392+0. 065 vs. 0. 566+0. 072) ( both at P<0.05).
OCT showed that there was no significant difference in relative retinal area within 6 months among the four groups.
Histopathological examination showed that the thickness of the retina in each irradiation group was close to the normal
control group. TUNEL staining showed that the retinal cells were regularly arranged, and no TUNEL positive staining
cells were found in all of the groups.  Conclusions Irradiation of a 650 nm semiconductor laser (2 mW) in chicken’s
eyes for 6 minutes is safe for retina within 6 months. The lasser irradiation 30 minutes for 6 months results in an increase
of free radical content in the retina and a decrease in rhodopsin,suggesting the presence of photo damage.
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Figure 1 Retinal area of different ages of chicken by OCT among various groups Retinal area (arrow) was increased with the growth of the

chicken, and there was no significant abnormal in retinal area among different laser irradiation groups
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Table 1 Comparison of relative retinal area in different
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Figure 2 The retinal histopathology in different ages of chicken among various groups ( HE x400,bar=350 pm)

No obvious pathological changes was found in chicken retinas among various groups
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Figure 3 TUNEL immunofluorescence staining among various groups  ( OAPI x400,bar=30 pm) The cell
nucleus showed blue fluorescence ( DAPI) and retinal autofluorescence showed a green fluorescence. No TUNEL
positive cell was found among various groups. The ganglion cell nuclei were in the top layer,bipolar cell nuclei were in

the middle layer with the higher density,and photoreceptor nuclei were in the lower layer
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Table 2 Comparison of malondialdehyde content in chicken
retina among various groups ( mean+SD,nmol/mg )
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P 0.035 0. 007 <0.01

T 5 IE W X A LB, " P<0. 05 (L F Ty 2220 #7 , Dunnett-t 4655 )
Note: Compared with the normal control group,"P < 0.05 ( one-way
ANOVA , Dunnett-t test)

*3 ZHHEBWERHALH SOD
Lt i& 14 Ltk %2 [ mean=SD ,nmol/( s - mg) ]
Table 3 Comparison of SOD activity in chicken retina
among various groups| mean=SD ,nmol/( s - mg) |

ASTR] H 8 3G L R 5 SOD HE i

205 FEA > A THE

TE 3 % B4l 5 155.93+5.37 157.89+4.86 160.57+3. 13
JE 5T 3-min 2H 5 154.96+4.08 160.21+6.46 163.59+4.42
TR} 6-min 4 5 153.01+£7.09 159.54+3.27 163.45+3.32
HE 5 30-min 4 5 158.96+4.32 161.44+3.04 140.20+5.99"
F i 1.076 0.513 33.215

P i 0. 387 0.679 <0.01

T 5 IE R X AL, " P<0. 05 (FLIH Ty 220 #7 , Dunnett-t £ 45 )
SOD : it 42 fb ) 57 1L B
Note: Compared with the normal control group,“P < 0.05 ( one-way

ANOVA ,Dunnett-t test) SOD:superoxide dismutase

FROL SR 2L AR AR IR R R AR (K 4) , 2 H
A R 5 2 R P rh /MR RR A 56 A1 5T B 1 A R
TR E R TGRS (F=0.165,P=
0.919;F=0.611,P=0.617) ;4 H & X9 4 41 08 ) i opr
L/M WA AR 56 20 5T A 1 AH 0 3808 i Bk L ik 2=
ST G I FE L (F=1.523,P=0.247; F=1.365,
P=0.289) ;7 J] %% 2% 2 A0 W B L/M A0 1 AH X
K ORI RER LG IT¥E X (F=0.333,P=
0.802) , ML L1 T I AH X SR b i Bk LA 22 R A 4
P2 X (F=7.840,P=0.002) , H v B4 3-min 41 .
HESF 6-min 21 5 1F 5 X B4l 4R, 2 R RG22
X (P=0.726.0.559) , BEGF 30-min 2 4 4 5 ot 4 55 21
B AR RSB R T IEE X A, 2R A RiT¥E
Y (P=0.001)(F4),

2 Atk 4 Ak 7AW

12 3 4 1234 1234
L/M PRZE [ - g [ /N [ a1/ M 175 ] ——————
AL LT [ —— N AN ettt I - PN Ko T

ot-'l‘u})ulin—-aa»Tubu]j“m

B4 SHEHGUNELMAEAMAEIREARE 2 A4
F ARG 25 AL R L/M AR R SR 4T R A R R IR T, T
3 %6 B Gt 30-min 21400 1) 6 o 400 48 21 T 638 Akl IR IR A 1 IE
AR 2. 88 5F 3-min 4] 3. HE4F 6-min 4 4. HESF 30-min 44
A2 A B4 AR C.7 AR

Figure 4 Comparison of L/M opsin and rhodopsin expression in

ot-Turbu]in SE——

chicken retina among various groups The expression bands of L/M
opsin and rhodopsin were similar in 2-month and 4-month old chicken
among different irradiation groups. The band intensity of rhodopsin was
weakened in 7-month old chicken of irradiation 30 min group 1:normal
control group 2:irradiation 3-min group 3:irradiation 6-min group

4 ;irradiation 30-min group

x4 BABYUMES L/MAEAMRAELRE QBN REE LK (mean+SD)

Table 4 Comparison of relative protein expression of L/M opsin and rhodopsin in chicken retina among various groups (mean=SD)
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Note : Compared with the normal control group ,"P<0.05 ( one-way ANOVA , Dunnett-¢ test)
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