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Effect of Microscopic Photography Conditions on Test Results
of Cell Morphology

LAN Yong-hong, NIU Hai-yan, LIN Shi-zhen, JIANG Chao-na, YANG Zhi, FU Bi-wei
(Morphological Laboratory of Hainan Medical College, Hainan, Haikou, 571101, China)

ABSTRACT Objective: The aim of this study is to study effect of microscopic photography conditions on test results of cell morpho-
logy. Methods: The gastric parietal cells by hematoxylin-eosin (HE) staining were taken as the research object. The microscopic photogr-
aphy was taken in different imaging condition, including brightness, contrast, saturation and sharpness. The parameters of colorimetry
and geometric morphology in gastric parietal cells were tested by image analysis software (Image-Pro Plus 6.0), and comparison and anal-
ysis was performed among test results. Results: There were statistical significances in red, green, blue three primary colors of gastric pari-
etal cells among different brightness, contrast, saturation group (P<0.05). The high brightness and contrast group had highest values of r-
ed, green, blue three primary colors, and the high saturation group had highest values of red primary colors and lowest green, blue primary
colors (P<0.05). There was no statistical significance in red, green, blue three primary colors of gastric parietal cells among sharpness group
(P>0.05). There were no statistical significances in area, perimeter, average diameter of gastric parietal cells among groups (P>0.05).
Conclusions: The brightness, contrast and saturation has significant influence on cell colorimetry parameters, but has not obvious effect
on geometric morphology parameters.
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Table 1 Effect of brightness on parameters of colorimetry in gastric parietal cells
Brightness n Red Green Blue

Low brightness (-76) 150 190.120+ 6.215 62.055+ 6.576 57.199+ 5.334
Moderate brightness (-46) 150 220.102+ 6.084* 92.861+ 6.601* 87.753% 5.140*
High brightness (-16) 150 243.925+ 3.301** 123.126+ 6.815** 117.782+ 5.075**
F 3779.688 3148.992 5121.976
P 0.001 0.001 0.001
Note: *Vs Low brightness group, P<0.05; #Vs Moderate brightness group, P <0.05
Table 2 Effect of contrast on parameters of colorimetry in gastric parietal cells
Contrast n Red Green Blue
Low contrast (159) 133 200.168+ 5.169 68.886+ 5.678 62.854+ 4.289
Moderate contrast (189) 133 228.955+ 5.351* 98.943+ 6.582* 92.720+ 5.192*
High contrast (219) 133 245.805+ 2.951** 128.434+ 7.898** 121.455+ 6.256**
F 3317.195 2564.125 4055.314
P 0.001 0.001 0.001
Note: *Vs Low contrast group, P<0.05; #Vs Moderate contrast group, P<0.05
Table 3 Effect of saturation on parameters of colorimetry in gastric parietal cells
Saturation n Red Green Blue
Low saturation (155) 140 179.457+ 7.616 103.340+ 7.323 100.680+ 6.390
Moderate saturation (205) 140 198.502+ 7.886* 95.505+ 7.223* 93.475% 6.167*
High saturation (255) 140 215.683+ 8.167*# 88.005+ 7.434** 86.080+ 5.840**
F 737.850 153.347 198.137
P 0.001 0.001 0.001

Note: *Vs Low saturation group, P<0.05; #Vs Moderate saturation group, P<0.05
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Table 4 Effect of sharpness on parameters of colorimetry in gastric parietal cells

Sharpness n Red Green Blue
Low sharpness (155) 152 218.564+ 6.113 91.459+ 7.560 85.769+ 5.652
Moderate sharpness (205) 152 219.522+ 6.364 91.248+ 7.460 86.149+ 5.611
High sharpness (255) 152 218.313+ 6.339 90.980+ 7.483 85.890+ 5.506

F 1.572 0.156 0.184

P 0.209 0.856 0.832

Table 5 Effect of brightness on parameters of geometric morphology in gastric parietal cells

Area (um?)

Perimeter(j.m)

Average diameter(um)

Brightness n
Low brightness (-76) 150
Moderate brightness (-46) 150
High brightness (-16) 150
F
P

180.980+ 33.918

186.558+ 36.027

186.752+ 37.326
1.259
0.285

49.699+ 4.711

50.712+ 4.825

50.498+ 4.959
1.832
0.161

15.019+ 1.403

15.019+ 1.467

15.033+ 1.511
1.232
0.293

Table 6 Effect of contrast on parameters of geometric morphology in gastric parietal cells

Contrast n Area (um? Perimeter(j.m) Average diameter(pm)
Low contrast (159) 133 186.309+ 40.273 50.239+ 5.368 15.009+ 1.622
Moderate contrast (189) 133 185.231+ 38.582 50.186+ 5.055 14.964+ 1.563
High contrast (219) 133 189.468+ 37.615 50.645+ 4.955 15.148+ 1.518
F 0.428 0.319 0.496
P 0.652 0.727 0.610

Table 7 Effect of saturation on parameters of geometric morphology in gastric parietal cells

Saturation n Area (um? Perimeter(j.m) Average diameter(pm)
Low saturation (155) 140 204.029+ 42.697 52.389+ 5.144 15.725+ 1.648
Moderate saturation (205) 140 200.984+ 42.430 52.037+ 5.304 15.609+ 1.640
High saturation (255) 140 204.432+ 42.892 52.405+ 5.103 15.755+ 1.659
F 0.273 0.225 0.307
P 0.761 0.798 0.736

Table 8 Effect of sharpness on parameters of geometric morphology in gastric parietal cells

Area (um?

Perimeter(m)

Average diameter(um)

Sharpness n
Low sharpness (155) 152
Moderate sharpness (205) 152
High sharpness (255) 152
F
P

200.714+ 35.406

200.583+ 36.454

199.020+ 35.795
0.105

0.900

52.305+ 4.483

52.382+ 4.569

52.201+ 4.397
0.063

0.939

15.590+ 1.427

15.579+ 1.463

15.520+ 1.447
0.105

0.901
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