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ABOTRACT 

It is aimed that through machine recogni
tion, an efficient, rapid and automatic blood 
examination be obtained. Standard values of 
the structural parameters for the normal white 
blood cells will be established and will be 
the basis for the analysis of radiation-exposed 
and pathologic white blood cells. In this re
port, the procedures and principles for such 
analysis of the structural patterns of white 
blood cells are presented. 

INTRODUCTION 

The white blood cells constitute one of the most 

significant body components that respond to any change in the 

body's equilibrium, whether due to pathological disorders or 

to radiation damage. This will readily be reflected in the 

changes in the numbers or structures of the cells. 

iilGNIFxCANCS OF THE STUDY 

quantitative characterization and classification of 

white blood cells, by pattern recognition technique using the 
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scanner, will lead to an exact and efficient blood examina
tion and to the possibility of using white blood cells as an 
effective biological monitor in the assessment of radiation 
damage and other pathological disorders. 

MaTlSRIiiLS ANJJ J^UIPMI^NTS 

The projects requires the use of the following equip
ments: 

1. Scanner £DS 0l6 
2., Carl z.eiss Microscope equipped with photographic 

accessories. 
The list of materials being used is as follows: 

1. Microscopic slides 
2. Blood lancets 
3. Blood samples (finger puncture) 
k. .Staining solutions 

a. bright stain 
b. Giemsa stain 
c. Methanol 
d. Glycerol 
e. Buffer solution 

5. Film: Kodak High Contrast Copy Film 
6, Chemicals and supplies for film processing 

PHOĈ DUrtES 

A. For obta ining blood samples 

1. Tho side of the finger nail base was cleaned with 
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rubbing alcohol. 
2. A finger puncture 2-3 ma. deep was made using a 

sterile blood lancet. 
3« One or two drops of blood were placed at one end of 

a clean 1" x 3" microscopic slide. 
u . With the use of a spreader (a narrower slide) held 

at 30 to the blood slide, the blood was allowed to 
come in contact with the spreader, then pushed along 
the slide in one even movement. 

B. Preparation of stains and the staining procedure 
1. .Vright stain 

To 100 ml pure methyl alcohol, 0.2^ grams of 
wright stain was added slowly and dissolved. The 
solution was stored and aged for 5 days, and sub
sequently filtered. 
a. The air-dried smear was placed on a staining rack. 
b. The smear was covered with undiluted stain for 

1-2 minutes. 
c. The stain was diluted with distilled water (equal 

volume) until a metallic scum appeared, and 
allowed to act for 2£-> minutes. 

d. without disturbing the slide, it was flooded with 
distilicu ».~ter and washed until thinner parts of 
the film were pinkish red. 

2. Qiemsa stain 
In 100 ml methanol and 100 ml glycerine, 1-6 gms. 

of the stain were dissolved. The solution was allow
ed to stand for several days before use, then filtered 
end diluted before using. 

a. The air-dried smear was fixed in methyl alcohol 
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for 5 minutes. 
b. The fixed smear was stained using the diluted 

stain solution for kO minutes to 1 hour. 
c. This smear was washed in distilled water* 
d. It was allowed to dry in air. 

3. Buffer 
For better differentiation of white blood cells. 

K^PO^-NagHPO^ buffer (pH 6.4-6.5) was used, instead 
of distilled water, for washing the blood smear. 

C. Photomicrography of White Blood Cells 
1. .Vith the use of the Carl îeiss Microscope, the blood 

smears were examined using the oil immersion objective. 
2. The parts were adjusted to the proper specifications; 

light intensity, magnification, filter (if needed), 
time esposure. 

3. Photomicrographs were taken using Kodak High Contrast 
Copy film. 

D. Processing of the Film 
v/ith the use of the Kodak Dektol Developer and Kodak 

Acid-Bath Fixer, the film was processed in the darkroom. 

£. The film roll will be scanned. 

PKINCIPLE3 

The scanner is used to scan photographic transparencies 
of white blood cells. This machine is composed of 2 sections; 
1. Optical Section - consists of cathode ray tube, optical 

parts, measurement and reference photomultipliers and 
other accessories. 

2, Electronic Section - provides scanning waveforms to code 
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the signals and to record on tape or transmit the re
quired information directly to the computer. 

This instrument gathers information and converts cell 

features such as size, shape, mass and granulation into a 

series of numbers than can be processed, analyzed and trans

lated by a computer into a series of parameters whose values 

are descriptive of the minute, but essential, structural 

characteristics of the cells. 

iiiteULTS HND DISCUSblON 

From July 1 - December 31. 1975, a total of 51 blood 

smears were collected and stained using the conventional 

staining procedure with Giemsa and bright stains. From these 

blood samples, a total of 103 neutrophils, 30 lymphocytes and 

12 monocytes were added to the film library. For the period 

January - March 1976, a total of 80 blood smears were collect

ed (2 blood smeirs/person). Sixty blood smears were taken 

from 30 PA£C employees who underwent their annual medical 

examination. The twenty smears come from 10 persons outside 

PAEC. One smear was stained with concentrated Wright stain 

and the other one with concentrated Giemsa stain using the 

standard staining procedure. The magnification used in all 

samples was 1250 X under the oil-immersion objective. 
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Both Wright and Giemsa stains gave good staining reactions 

to the white blood cells. The parts of the cell structure were 

well differentiated. Photomicrographs of well-differentiated 

cells gave sharp contrasts between the granulations of the 

cytoplasm and the nucleus of the white blood cells. 

The blood samples as stained by Giemsa and bright stains 

gave the following color reactions: 

Neutrophil granules - violet 
Neutrophil cytoplasm - blue 
Lymphocyte cytoplasm - clear blue 
Lymphocyte nucleus - deep purple 
Monocyte cytoplasm - cloudy blue to gray 
Monocyte nucleus - red violet 
Eosinophil granules - brick red 
iiosinophil cytoplasm - dark blue 

CONCLUSION 

The preparations and standardizations of materials, equip

ments and procedures which are necessary in the investigation 

on machine recognition of white blood cells were accomplished. 

Further collection of blood samples and accumulation of 

film rolls will be done in order to establish the baseline va

lues of the different parameters from which the future patho

logical ana radiation-exposed white blood cello will be 

evaluated. 
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ABOTHACT 

It is aimed that through machine recogni
tion, an efficient, rapid and automatic blood 
examination be obtained. Standard values of 
the structural parameters for the normal white 
blood cells will be established and will be 
the basis for the analysis of radiation-exposed 
and pathologic white blood cells. In this re
port, the procedures and principles for such 
analysis of the structural patterns of white 
blood cells are presented. 

INTRODUCTION 

The white blood cells constitute one of the moat 

significant body components that respond to any change in the 

body's equilibrium, whether due to pathological disorders or 

to radiation damage. This will readily be reflected in the 

changes in the numbers or structures of the cells. 

iilGNIFICANCS OF THE STUDY 

quantitative iharacterization and classification of 

white blood cells, by pattern recognition technique using the 
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scanner, will lead to an exact and efficient blood examina
tion and to the possibility of using white blood cells as an 
effective biological monitor in the assessment of radiation 
dacage and other pathological disorders. 

MaTJSfllALiS ANl> E^UIPMJ^NTS 

The projects requires the use of the following equip
ments: 

1. icinner £DS 016 
2, Carl Zeiss Microscope equipped with photographic 

accessories. 
The list of materials being used is as follows: 

1. Microscopic slides 
2. Blood lancets 
3. Blood samples (finger puncture) 
k. Staining solutions 

a. bright stain 
b. Giemsa stain 
c. Methanol 
d. Glycerol 
e. Buffer solution 

5. Film: Kodak High Contrast Copy Film 
6. Chemicals and supplies for film processing 

PKOC4DUH12S 
A, For obtaining blood samples 

1. The side of the finger nail base was cleaned with 
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rubbing alcohol. 
2. A finger puncture 2-3 mm. deep was made using a 

sterile blood lancet. 
3. One or two drops of blood were placed at ona end of 

a clean 1" x 3" microscopic slide. 
k. With the use of a spreader (a narrower slide) held 

at 30 to the blood slide, the blood was allowed to 
come in contact with the spreader, then pushed along 
the slide in one even movement. 

B. Preparation of stains and the staining procedure 
1. bright stain 

To 100 ml pure methyl alcohol, 0.24 grams of 
wright stain was added slowly and dissolved. The 
solution was stoiid and aged for 5 days, and sub-
fequently filtered* 
a. The air-dried smear was placed on a staining rack. 
b. The smear was covered with undiluted stain for 

1-2 minutes. 
c. The stain was diluted with distilled water (equal 

volume) until a metallic scum appeared, and 
allowed to act for 2-J--5 minutes. 

d. without disturbing the slide, it was flooded with 
distilled water and washed until thinner parts of 
the film were pinkish red. 

2. Giemsa stain 
In 100 ml methanol and 100 ml glycerine, 1-6 gms* 

of the stain were dissolved. The solution was allow
ed to stand for several days before use, then filtered 
and diluted before using, 

a. The air-dried smear was fixed in methyl alcohol 
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for 5 minutes, 
t. The fixed smear was stained using the diluted 

stain solution for 40 minutes to 1 hour. 
c. This smear was washed in distilled water. 
d. It was allowed to dry in air* 

3. Buffer 
For better differentiation of white blood cells, 

Kfi^PO^-^HPO^ buffer (pH 6.4-6.5) was used, instead 
of distilled water, for washing the blood smear. 

Photomicrography of »/hite Blood Cells 
1. vVith the use of the Carl itieiss Microscope, the blood 

smears were examined using the oil immersion objective. 
2. The parts were adjusted to the proper specifications; 

light intensity, magnification, filter (if needed), 
time esposure. 

3. Photomicrographs were taken using Kodak High Contrast 
Copy Film. 

Piocessing of the Film 
v/ith the use of the Kodak Dektol Developer and Kodak 

Acid-Bath Fixer, the film was processed in the darkroom. 

The film roll will be scanned. 

PRINCIPLES 

The scanner is used to scan photographic transparencies 
white blood cells. This machine is composed of 2 sections: 
Optical Section - consists of cathode ray tube, optical 
parts, measurement and reference photomultipliers and 
other accessories. 
Electronic Section - provides scanning waveforms to code 
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the signals and to record on tape or transmit the re
quired information directly to the computer. 

This instrument gathers information and converts cell 

features such as size, shape, mass and granulation into a 

series of numbers than can be processed, analyzed and trans

lated by a computer into a series of parameters whose values 

are descriptive of the minute, but essential, structural 

characteristics of the cellc 

i?£]aULTS AND DISCUSSION 

From July 1 - December 31» 1975» a total of 51 blood 

smears were collected and stained using the conventional 

staining procedure wifh Giemsa and v/right stains. From these 

blood samples, a total of 103 neutrophils, 30 lyiaphocytes and 

12 monocytes were added to the film library. For the period 

January - March 1976, a total of 80 blood smears were collect

ed (2 blood smears/person)* Sixty blood smears were taken 

from 30 PABC employees who underwent their annual medical 

examination. The twenty smears come from 10 persons outside 

PAEC. One smear waj stained with concentrated Wright stain 

and the other one with concentrated Giemsa stain using the 

standard staining procedure. The magnification used in all 

samples was 1250 X under the oil-immersion objective. 
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Both Wright and Giemsa stains gave good staining reactions 

to the white blood cells. The parts of the cell structure were 

well differentiated. Photomicrographs of well-differentiated 

cells gave sharp contrasts between the granulations of the 

cytoplasm and the nucleus of the white blood cells. 

The blood samples as stained by Giemsa and bright stains 

gave the following color reactions: 

Neutrophil granules - violet 
Neutrophil cytoplasm - blue 
Lymphocyte cytoplasm - clear blue 
Lymphocyte nucleus - deep purple 
Monocyte cytoplasm - cloudy blue to gray 
Monocyte nucleus - red violet 
Eosinophil granules - brick red 
Eosinophil cytoplasm - dark blue 

CONCLUSION 

The preparations and standardizations of materials, equip

ments and procedures which are necessary in the investigation 

on machine recognition of white blood cells were accomplished. 

Further collection of blood samples and accumulation of 

film rolls will be done in order to establish the baseline va

lues of the different parameters from which the future patho

logical and radiation-exposed white blood cells will be 

evaluated. 
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