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 Vaginal epithelial cells are important biological evidences in rape cases. It has been 

reported that glycogen-rich epithelial cells were sometimes present in penile swabs indicating 

vaginal intercourse. The objective of this research is to detect the glycogen-rich epithelial cells in 

women of different ages using Lugol’s Iodine Staining method and Periodic Acid Schiff (PAS) 

staining method. 

 The results shown that older women were found less glycogen contents than younger 

women. Women having menopause were also found less glycogen cells than women having 

menstruation with statistical significance level [ ] of 0.05. In addition, the Lugol’s Iodine 

Staining method is the best method to detect glycogen contents of vaginal epithelial cells. 
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1.   200   

 

      2.  2  Lugol’s Iodine Staining  Periodic Acid 

Schiff Staining (PAS) 

    3.  

7.  
  (Vaginal Epithelium)  

 

  (Glycogen)  

Estrogen 

  Lugol’s Iodine Staining  

 Lugol’s solution  

  Periodic Acid Schiff Staining (PAS) 
 Periodic Acid Schiff solution 
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 2 
 

1.  
                 

  Hormone   

      

 (External genitalia)    

Vulva  Pudendum     Clitoris, Vestibule, Bartholin's 

gland, Paraurethral gland  

1.1  (External genitalia) 
              1.  (Mone pubis)  (Pubic 

symphysis)  

  

                    2.  (Labia majora)  

 2  

                   3.  (Labia minora)   2 

  2  

 Clitoris  Prepuce of clitoris  Clitoris 

 Frenulum of clitoris 

  Fourchette  

                 4. Clitoris   Glans penis  

 Erectile tissue  

    

  

             5. Vestibule   Clitoris  

Fourchette   
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  1.  (Urethral orifice)  Clitoris  1 . 

  2.  (Vaginal orifice)    

                 3.  Bartholin's gland  Paraurethral gland  1  

 6. Bartholin's gland (Greater vestibular gland)  

 2   

  

 

 
 

  1   

 :  [ ],  20  2554,  

http://www.google.co.th/imgres/ http://bioloblog.exteen.com/20110103/entry-4   

 7.  (Hymen)  

  

   Imperferated hymen 
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  8.  (Perineum)  (Diamond-shape) 

 Ischial tuberosity 2   

 Ischial tuberosity  2  2 

 Urogenital triangle   

Anal triangle  

 Perineal body  

  

  

  

  Episiotomy 

  

 1.2  (Internal genitalia) 
  1.2.1  (Vagina)  Sperm 

 

   

  

 Fornix  Anterior fornix  Posterior fornix 

 2  lateral fornix  

 Rugae   Stratified Squamous 

epithelium   

  

 Hormone  

Estrogen  glycogen  

 Doderlein bacilli  lactic acid 

   

 Sperm   

 

 

  1.2.2  (Ovary)  Gonad Hormone 

 Estrogen Progesterone         
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  2    3 x 1.5 x 1  

 3   broad ligament 

 Broad ligament  Mesovarium  Mesovarium 

 Ligament of ovary  Mesovarium 

 

  1.2.2.1          

(Peritoneum)  

 2  

  1.  (Cortex) 

 

   2.  (Medulla)  

 

    1.2.2.2  (Ovarian cycle) 
  Cortex  Ovarian follicle  

 Ovarian follicle  400,000   (Atresia)  400 - 500 

  Ovarian follicle

 

  Primodial follicle    

(Primary oocyte)  (Follicular cell)   Growing follicle  

Follicle  follicle stimulating hormone (FSH)   

Primary oocyte   Follicular cell   cuboidal cell 

   Granulosa cell  

  Follicular antrum 

 Primary oocyte  Granulosa cell  Glycoprotein  Oocyte 

 Zona pellucida  Follicle 

Theca cells Granulosa cells  Estrogen   

Graafian (Mature) follicle  follicle  
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 1   Primary oocyte  Secondary oocyte  

Graafian follicle  

 LH  ovulation 

 Ovum  Secondary oocyte  zona pellucida  corona radiata  

  24 

1  

  Corpus luteum   follicle  Secondary Oocyte 

   follicle   Granulosa lutein 

cell  theca lutein cell  Corpus luteum  progesterone  

Estrogen   progesterone  Hormone 

 Secretory endometrium 

  14  Corpus luteum 

  Corpus albican 

 

 
 

  2    

 :  [ ],  20  2554,  

http://www.google.co.th/imgres/ http://bioloblog.exteen.com/20110103/entry-4  
 1.2.2.3  (Maturation of oocyte  Oogenesis) 

 Sperm 

 Sperm  1   Sperm 
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  Ogenesis  

 Primodial germ cell 

 mesoderm Oogonia  46 Chromosome 

(2n) Oogonia  Mitosis  Primary oocyte  Primary oocyte 

  prophase  meiosis  1 

  

 

 

 
 

  3   

 :  [ ],  20  2554,  

http://www.google.co.th/imgres/http://bioloblog.exteen.com/20110103/entry-4
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  Hormone  Primary oocyte  Primodial 

follicle  Growing  Graafian follicle  

 Primary oocyte  Graafian follicle  meiosis  1  

 2   Chromosome  23 Chromosome (n) 

 Cytoplasm  Secondary oocyte  ootid  2 

 Cytoplasm  First polar body  2  Zona pellucida 

 Secondary oocyte   

Secondary oocyte  First polar body  Zona pellucida  Corona radiata 

 Secondary oocyte  Sperm  

meiosis  2  Mature ovum  second polar body 

 Secondary oocyte   14  

Primary oocyte  Hormone 

 

 1.2.3  (Uterine tube)  

 
1.2.3.1  (Uterine tube, fallopian tube  oviduct)   

  Broad Ligament  

 2   4   (Peritonial cavity) 

   

    4  

  1. Infundibulum  

 fimbriae  cilia 

 

  2. Ampulla   Infundibulum  

  3.Isthmus   Round 

ligament  sperm 
4. Intramural (Iterstitial) segment  

   Sperm 

  Fimbriae 

 Cilia  Fimbriae 
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  Cilia 

 

  1.1.3  (Uterus) 
  

  

      

  

 3   2   1   50 - 60  

 

   3  

  1.Fundus   

  2.Body   Isthmus 

  3.Cervix   

    (Uterine cavity)   

Cervix  Cervical canal  

  

Anteverted and anteflexed   Ligament 

  
 1. Broad ligament  (Parietal peritoneum) 2  

  2 

 

  2. Round ligament   Broad ligament 

  Inguinal canal  Round ligament 

  Ligament  2  

 

 

  3.  Levator ani  Pubis, Ischium  Ilium 

 Coccyx  
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  Perineal body  

Perineal body  

   Ligament  3 ligament  

  1. Transverse cervical ligament (Cardinal  Mackenrodt's  lateral cervical 

ligament)  Broad ligament  2  

  2.Pubo cervical ligament  Pubissacro cervical 

ligament (Uterosacral ligament)  

Sacrum  Ligament   Levatorani  Perineal body 

 

 Prolapse of uterus 

   1.1.3.1   3    
    1.1.3.1.1  Perimetrium  Serosa 

  broad ligament 

 

 Vesicouterine pouch  

  Rectouterine pouch (Pouch of Douglas) 

 

 

    1.1.3.1.2.  Myometrium 
 12-15     

 10  

 

    1.1.3.1.3  Endometrium  Simple 

columnar epithlium cilia   Simple coiled tubular gland  

uterine gland    Stroma 

 spiral (coiled) artery  2  

   1.1.3.1.3.1 Functional layer  functionalis 

 uterine gland  (Endometrium stroma) 
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   1.1.3.1.3.2 Basal layer  Basalis   

Myometrium  Functionalis 

 

 

 
 

  4    

 :  [ ],  20  2554,  

http://www.google.co.th/imgres/http://bioloblog.exteen.com/20110103/entry-4

 Endometrium    

 Endometruim  

 Endometrium  endometriosis 

  Endometrium 

 Endometrium  

 endometriosis  25 - 

40   

1.1.3.2  

1.  

  2.  

  3.  
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 Uterine artery  internal iliac 

artery    Arcuate artery 

 Radial artery           

Endometrium  Straight  Spiral  artery  

 1.3 (Menstrual cycle)  28  

 Endometrium    

Hormone    28  

 Ovarian cycle     Endometrium   

Gonadotropin releasing hormone (GnRH)  Hypothalamus 

 FSH  LH   Ovarian follicle   

Estrogen  Progesterone   Hormone  

Endometrium  

 Endometrium   ( 

Menstrual flow  menses)  

 Menarche  12-14  

 Menopause  45-50  

   

  

     

    

  

  Proliferative phase  Endometrium 

  6-13  28   Follicular phase  ovarian 

cycle  follicle  Preovulatory phase 

  FSH  LH  Ovarian follicle  Growing 

follicle  Graafian follicle  Hormone estrogen  

 (Female secondary sexual charecteristic) 
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Endometrium   Basalis   

Functionalis  
   1.3.1  (Menstrual Cycle) 

  

 

  

  

   Menstrual cycle 

3  

  1.3.1.1 Proliferation phase   

 Follicular phase   Estradiol  

(Proliferation)  Stratum functional 

 (Spiral or coiled artery) Endometrium

 

     1.3.1.2 Secretory phase   Endometrium 

 Luteal phase   Progesterone  

Glycogen  Mucous glands   Estrogen  Progesterone  

 Endometrium   (Spongy) 

 

   1.3.1.3.Menstrual phase or menstruation 
 Estradiol  Progesterone  Luteal  

  Stratum functionale  Endometrium   Endometrium 

 (Necrosis)  
   

  Mentrual cycle 

  Ovarian cycle   Cycle  2 cycle 

   Mentrual cycle  3   1. 

Proliferative phase 2. Secretory phase 3. Mentrual flow (Phase)   
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Ovarian cycle   3   1. Follicular 

phase  (Ovulation) 

 2. Ovulation  3. Luteal phase 

 Follicle  Corpus luteum 

 

 

 

 
 

 
 

  5   (Menstrual Cycle) 

:  [ ],  20  2554, 

http://www.bcnlp.ac.th/Anatomy/page/apichat/reproductive/page/mentrual-cycle.html
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 1.3.2   
 

  

 18-20  

 (follicle)   

Estrogen   Progesterone  

  

 14   

  10   24 

 14   28  

 

    

  

   

  

  

    

   

   

 HCG  

  

   

   HCG 

    48  

 

   

 49.5  
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1.4  
    Cytohormanal pattern 

  

    

Squamous  

   Squamous 

 

 1.4.1  (Estrogen) 
  

1. Gratian   Theca interna cell 

Granulosa cell 

  2. Corpus luteum  7-8  

  3.  (Placenta)  (Syncytial trophoblast) 

  4.  Adenal sex hormone 

   Estrogen  17 B-estrodiol  estrone  B-estrodiol 

 Estrone Enzyme   Estrone  Estrodiol  Estrone 

  Estrone  Estrodiol  10  

 Estrodiol  

   1.    

   

  2.     Estrogen    

     Epiphysis    

  3.   

  4.  Androgen   

   Estrogen (Estradiol,estrone  Estriol) 

   1.4.1.1  (Genital ducts) 
   1.4.1.1.1  (Uterus) 

  Functional layer  Proliferative phase  

  Membrane potential   
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1.4.1.1.2  (Cervix )  (Vagina)  

Collumnar      

  estrogen        slide    

(Fern-leaf apprearane)     Estrogen 

        

(Sperm)    Estrogen   

Progesterone  Corpus luteum   
    Squamous cell  

 Keratinization  Glycogen   

 Glycogen  (pH 4-4.5) 

  1.4.1.2  (Fallopian tube)   

     cillia   
 1.4.1.3     

 45-50   (Menopause)  Estrogen  

 1.5  (Secondary sexual 

characteristics)   

   

 (Female escutcheon)   
  1.4.1.4  Estrogen  FSH, 

LH      FSH,  LH 

       

     Estrogen    

      Epiphysis   

  

 Androgen   Estrogen 

 FSH, LH    FSH,  LH 
    Superficial cell  Cytoplasm  Nucleus 

 (Pyknotic nucleus)  
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 1.4.2  (Progesterone)  Granulosalutein cell 

 Corpus luteum  Theca cell  Syncytail cell 

 Progesterone  Steriod  

Steriod (Intermediate step)   , Corticosteriod , 

,  Progesterone  Corpus luteum  

 Corpus luteum hormone  

 21     3-4     

HCG  Corpus luteum     Progesterone 

   Progesterone 

  1.4.2.1  Progesterone Progesterone 

   

   
    1.4.2.2  
    1.  

(Endometrium)  Estrogen  (Proliferative 

phase)   Progesterone  Secondary phase 

  (Myometrium)  Membrane 

potiential   (  Progesterone  

 Estrogen )  

    2.    Ferning phenomenon    

 Squamous cell  Proliferative phase 

 Estrogen  Intermediate (Procornified) 

cell   

  1.   glycogen

  

 2.  Estrogen  FSH, LH 
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Cytoplasm  Vesicular nucleus  Doderlein Bacilli  

Cytolysis 

   1.4.3  (Androgen) 
Urinary17 ketosteroid 

 5- 15  24  

 

 Parabasal cells  Intermediate cell 

 Superficial cell 
     Intermediate cell  

Cytoplasm   Vesicular nucleus  Parabasal cells 

   Vesicular nucleus  

 

2.  (Vaginal epithelial cells) 
  2.1  Columnar  Columnar 

     
  2.1.1  (Endocervical Epithelium) 

  

 

 
Non-ciliated endocervical cell 
   

  

(Cross-section)  (Honey comb 

Appearance)  

Cytoplasm  Cytoplasm 

  

Nucleus  

 Nucleolus  
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 (Ribonucleic Acid) Chromatin

Secretory cell 

  

  
 

  6 Non-ciliated endocervical cell 

: Endocervical cell[ ],  20  2554, 

http://www.google.co.th/http://www.slh.wisc.edu/cytology/lab/education/clinical/normal.dot&doc

id=yhhuAxxSbkvXAM&imgurl 

Ciliated endocervical cell  Cervical scraping  Endocervical 

aspiration ( )  
 

 Secretory cell  10-25  

  Terminal bar 

 cilia   

Cytoplasm  Foamy Appearance

 

Nucleus   Chromatin 

 

 Nucleoli  
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  7 Ciliated endocervical cell 

: Endocervical cell[ ],  20  2554, 

http://www.google.co.th/imgres/http://www.womenshealthsection.com/content/graphics/gynpc00

1/110 

2.1.2  (Endometrial cell) 
  

  1.  10-12  

  

  2.  

  3.   

  4.  

  5.  , Endometrial Polyp 

   
   Acini 

of endometrial gland   (Connective  stromal 

cell)  

Cytoplasm      Cytoplasm 

  Acini  Cytoplasm  

 Cytoplasm  
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Nucleus  8-10  

Chromatin

  

 

 
 

 
 

  8   (Endometrial cell) 

:Endometrial cell[ ],  20  2554, 

http://www.google.co.th/search/http://www.womenshealthsection.com/content/gynpc/gynpc006.p

hp3 

2.2  Squamous 
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  9   Squamous  

: Sguamous [ ],  20  2554, 

http://www.google.co.th/searchhttp://www.sciencephoto.com/media/121487/view 

2.2.1 Basal cell  

 
1.    

 Atrophic Smear  

2.  

3.  

 

 

 (10-12 ) 

 90% 

Cytoplasm   Cytoplasm  
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  Nucleus   Vesicular nucleus chromatin  

Nucleoli  

 

 
 

  10 Basal cell 

: Sguamous [ ],  20  2554, 

http://www.google.co.th/searchhttp://www.sciencephoto.com/media/ 

2.2.2 Parabasal cells  Parabasal cells 

  Parabasal cells  

  1.  (Atrophic epithelium) 

  

  2  

    2.   

 
  Basal cell   15-25   

 (Atrophic epithelium)  (Sheet) 

 (Ulcer)  Cytoplasm  

  Cytoplasm 

 (Giant cell) 

 Nucleus  8-12  

Chromatin   Nucleus  Cytoplasm 1:3 
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  11 Parabasal cells  

: Sguamous [ ],  20  2554, 

http://www.google.co.th/http://www.slh.wisc.edu/cytology/lab/education/clinical/normal.dot 

2.2.3 Intermediate cell  Parabasal cells  

  Intermediate cell 

     

  
  30- 60  

   

  (Naviculur cell) 

   Cytoplasm   

Cytoplasm  Nucleus  8   

Chromatin    Nucleoli   

Barr bodies  Chromatin  (Chromatin Mass) 

  Nucleus  Cytoplasm 1:100 
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  12   Intermediate cell 

: Sguamous [ ],  20  2554, 

http://www.slh.wisc.edu/cytology/lab/education/clinical/normal.dot 

 2.2.4 Superficial cell  

Squamous  
1.  

  

        2.  

                    3.   

 

  40- 60  

  Cytoplasm    

Eosinophilic  Acidophilic cytoplasm  granule 

 Nucleus  5     

   Pyknotic nucleus 
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  13 Superficial cell 

: Sguamous [ ],  20  2554, 

http://www.slh.wisc.edu/cytology/lab/education/clinical/normal.dot 
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 1   Squamous 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Basal Cell Parabasal Cell Intermediate 

cell 

Superficial 

cell 

1.  8 -10 μ 15-20 μ 30-60 μ 40-60 μ 

2.  

2.1  

2.2  

2.3  

 

 

0% 

5% 

 

95% 

 

 

5% 

40% 

 

55% 

 

 

85% 

10% 

 

5% 

 

 

75% 

20% 

 

5% 

3.   90%  60% cell  

40% 

 cell  

80% 

 cell  

90% 

4.  cytoplasm     

5.  cytoplasm   

 

 

6.Vacuole  

cytoplasm  

    

7.Nuclei/ cytoplasm 8/10 5/10 2/10 1/10 

8.  Nucleus 7-9 μ 8-13 μ 10-12 μ 5-7 μ 

9.  Nucleus  -  -   

10.  

Chromatin 

  

 

 

11.  Nuclei 

 

  

 

12.Nucleoli  
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3.  (Glycogen)  
   (Glycogen)  Carbohydrate   Carbohydrate 

  2   Polysaccharide  Mucin  

Glycogen  Polysaccharide 

 (Glycogen)   Polymer  Glucose  

  Glucose  Glycogen  Alpha (1->4) Glycosidic 

bonds  (Starch)     

    

      

  

(Glycogen) 

 (Estrogen)  

  Squamous cell   Keratinization 

 Glycogen    

Glycogen 

 

   

4.  (Sex Crime)  
  

    

    Homosexual 

   

  1.  (Force)   

   

   

      1.  

      2.  

     3.  
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   (Mesochism) 

 (Sadism) 

2.  (Intercourse)  

   

   

 

 

 

3.    

    

    

   9  

  

 4.

    

 

4.1 Sexual Abuse  
 

    

 15   

 

   

  Child Abuse 

3   

 1. Child molestation  
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 2. Sex intercourse   

 

3. Rape  

  Sexual Abuse   

      “Incest” 

 5  

  

 1.     

   

 2.  

  

3.  

   

     

 (Approach) 

 

     

5.  

 9 

 9 276-287  11  309-320 

 388 

5.1  9   
   276   
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   277  
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   277 276 277

  

 1.  

 

  2.   

 277 . .( 20) . .2550  

 277    276    277  

 

   1.    

 2.   

  278    

   

     

 

   279  

    

   

   

     

 

    

6.   
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 ( )  

 

 
    6.1  

     5.1.1.  

        5.1.2.    

   

    5.1.3.  

             5.1.4.   

  6.2  
   5.2.1  

   5.2.2 

  (Swab) 

  

  5.2.3 

    

 

   5.2.4   

 

    

   

 6.3  
 

 “Locard Exchange Principle”  “

” 

   

6.3.1  
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  1.  .  .132 

 

 

2.  

6.3.2  
1.  

 

 

2.    

 

3.     

  

            6.3.3   

 

  “Locard Exchange 

Principle”  “

”  

(Penile washing)   (Direct smear)         

 

  

Glycogen Cytoplasm  Iodine 

 2  
  1. Iodine Vapour Method  

  2. Logol’s Solution Method   

 

7.   
     
       7.1   

  

 (Ultraviolet lamp)  
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            7.2   

    

   (Prostae gland) Seminal 

vesicles   Bulbourethal Testes (1) 

  3.5   60 /  

(Semen  Seminal fluid )  2    ( Seminal plasma ) 

   (Sperm) 

  7.3      

     

 1     

        

 3   

 2    

 2      

 

        

 

  2-3   3-6  

   

 5-9   1   

 

   

 

 (NH4OH)  
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(H.E.)    

    

   

          A.B.O  

P.O.M (Phospho-glucomutase Phenotypes)  H.L.A. 

(Human Histocompatibility Leucocyte Antigen)  H.L.A.

 D.N.A. (Desoxyribonucleicacid)   1 

D.N.A.  7.4  

   

  

 

  

  Citric acid   Flavin -

       -

    Alpha – napthyl  phosphate  Brentamine  Fast 

Blue B    

      

    60       

 3  

     

   P30 

(PSA,PHA)   6       P30 

 

7.5    (Choline) 

  (Florence test)      
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 7.6   (Acid phosphatase test) 

 (Prostate gland)  

       

   

       

    

    

    

   

  

   

  ( )   

    7.7 

     

  (DNA Typing)   

        

 

8.   
8.1 

 Coronal sulcus 

  Coronal sulcus 3-4 

  (Smear) 

  

 8.2  

 Lugol’s solution    
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 (Hyperthyroidism)  

 

 3   

 3  

 (Paraphimosis) 

   Logol’s Solution  (I2) 0.2  

(KI) 0.3   45     (Florence Test)    

(Smegma) 

 (Squamous)    Bacilli 

 24   

   

  (Glycogen) 

 (Lugol's solution)   

 

     

    

 

9.  
  9.1 Lugol’s Iodine Staining 
  Logol’s Solution   (I2) 0.2  

 (KI) 0.3   100   

  

       

    

9.2 Periodic Acid-Schiff Staining (PAS) 
  PAS 

 ( , Proteoglycans)   

, Glycocalyx  Laminae basal  PAS 
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  (Periodic Acid Schiff stain)  (PAS) 

 (Histochemistry)  

(Carbohydrate),  (Glycogen),  (Mucoprotein),  

(Glycolipid)   (lymphoid cells)    80 

 90 %  lymphoblast   PAS  blocklike   

  Nucleus    PAS positive  ANLL  10-

15 %   ANLL  ALL    

peroxidase  Sudan black B     Erythroleukemia (M6)   

erythroblast  PAS     ALL 

 Diffuse  Granular  

        (Periodic Acid Schiff stain) 

 (PAS) 

    

     (Glycogen storage 

diseases),  (Paget’s disease) ,  

 

 
 

  14  (Periodic Acid Schiff stain)    

: Periodic Acid-Schiff Stain [ ],  20  2554, 

http://cai.md.chula.ac.th/lesson/leukemia/content/cytochem.htm 

 

 

 

 

 



 43

10  
10.1  

    (2535) 

  Lugol’s Iodine Staining 

 223  

 

    (2525) 

  Lugol’s Iodine Staining 

 37  

 12   35   24  22  

10.2  

  Rothwell  Harvey (1978)  Logol’s 

Iodine Staining  Swabs 

 Logol’s Iodine Staining 
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 3 

 
3.1  
3.1.1   

3.1.2 95%  

3.1.3  (Pap Smear) 

3.1.4 Cover slips 

3.1.5 Droppers 

3.1.6  

3.1.7  

3.1.8 Beaker  250 ml. 

3.1.9  

3.1.10  

3.1.11  

3.1.12  

3.1.13  

3.1.14  

3.2.  
3.2.1 Lugol’s solution  

3.2.2 Periodic Acid Schiff solution 
3.3  
  200  

 

3.4.  
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 1.  95%  ( ) 

 5  

 3.  

 4.  

3.5  
   3.5.1   L  

Lugol’s Iodine Staining  PAS  Periodic Acid Schiff Staining 

   3.5.2  (Pap 

smear)   Spatulas 

 95%  5   

3.6   
 3.6.1  Lugol’s Iodine Staining  

  95%    (Running water)  

5     Lugol’s solution 

  Cover slips  5 

 Objective lens  10X 40X  

17
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        (1)                           (2) 

                                 

                             
      (3)              (4)    

 

    
     (5) 

 

 

  15  Lugol’s Iodine Staining 

 (1)   (2)  Lugol’s solution 

  (3)  Cover slips        (4)  5  

  (5)                       
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3.6.2  Periodic Acid Schiff Stain (PAS) 

  95%   (Running water) 

 5   Periodic Acid Solution   10     10  
Coleman’s (Schiff’s Leuco-fuchsin Solution)  15   5 (

)   (Hematoxylin) 30    Bluing 

Solution  30    3   95% Alcohol ,Isopropyl 

Alcohol   Xylene   Mounting  Permount   

 Objective lens  10x 40x  

  18 

         

                                       
        (1)    (2)    

                                    
                            (3)     (4)    

                                  
                             (5)                               (6) 
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                             (7)                            (8)                        

                             
  (9)                            (10)                         

                              
  (11)                            (12)                         

 

  16   Periodic Acid Schiff Staining (PAS) 

 (1)     (2)   Periodic Acid Solution 10                                    

      (3)      10               (4)  Coleman’s 10    

                     (5)      10         (6)   Hematoxylin 30                                         

                     (7)                (8)  Bluing Solution 30     

                     (9)     95% Alcohol, Isopropyl Alcohol    Xylene                

                     (10)   Mounting  (11)                                      

                     (12)                         
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4.3  (Control)  2  

 4.3.1   Periodic Acid Schiff Staining (PAS)    

 4.3.2  Lugol’s Iodine Staining  (Buccal 

Swab) 

 4.4  Objective lens  10X 

 2   

 

( )  

0 1 + 

1-3 2 ++ 

4-6 3 +++ 

7-9 4 ++++ 

10 5 +++++ 

4.5  SPSS (Statistical Package 

for Social Science)  chi-square ( 2-test)  

    

 Kendall's tau-b 
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 4 
 

  Lugol’s Iodine 

Staining   Periodic Acid Schiff Staining (PAS) 

 200    Lugo’sl 

Iodine Staining  Periodic Acid Schiff staining (PAS)  

 Objective lens  10X 40X  

   

1.  
 

3 

 3  

  ( )  
    20   11 5.50 

 21 – 40  73 36.50 

 41 – 60  102 51.00 

                        61  14 7.00 

 15  

 78  

                (n=200) 

  3   41 – 60       51.00 

  21 – 40   36.50     61       20  

 7.00   5.50  
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 4 

          4  

         (n=200)     

  ( )  

 144 72.00 

 56 28.00 

  4  72.00  

 28.00 

  Lugol’s Iodine Staining 

 5 

     

  17 

 

                          
              (1) 

                         
      (2) 

   17     

 (Pap Stain) 

        (1) ( )  4X  10X     

      (2) ( )  4X 
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 5   Lugol’s Iodine 

Staining 

        (n=200)  

  ( )  

0  (  1) 20 10.00 

1-3  (  2) 8 4.00 

4-6  (  3) 5 2.50 

7-9  (  4) 0 0.00 

  10   (  5) 167 83.50 

 5    

Lugol Iodine Staining   10   83.50 

   10.00   1- 3 

          4.00   4-6   2.50 

 7-9  

 Periodic 

Acid Schiff Staining (PAS)  5 

 

                             
  (1)                               (2) 

 

  18   Lugol’s Iodine staining   

         0  

  (1) Objective lens 4X 

  (2) Objective lens 10X 
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 6   Periodic 

Acid Schiff Staining (PAS) 

        (n=200) 

    

0  (  1) 200 100.00 

1-3  (  2) 0 0.00 

4-6  (  3) 0 0.00 

7-9  (  4) 0 0.00 

  10   (  5) 0 0.00 

 6  

 Periodic Acid Schiff Staining (PAS) 

  

  Lugol’s Iodine Staining  

 

  2  ( 2-test = 37.213)  2 

   Kendall's tau-b = -.341 ( )  

  7 

 7  

  

   20   21 – 40 

 

41 – 60 

 

  61  

 2-test Kendall's 

tau-b 

0  0 1 14 5 20 

1-3  0 1 4 3 8 

4-6  0 1 3 1 5 

 10   11 70 81 5 167 

 11 73 102 14 200 

37.213* -.341* 

*  0.05 

   10 

  20 , 21 – 40  100, 95.89  
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 8 

 8   10  

  

   20   21 – 40  41 – 60    61  

 

 11 73 102 14 200 

 10   11 70 81 5 167 

 100 95.89 79.81 35.71 83.5 

 

 

  2  ( 2-test = 78.090)  2 

   Kendall's tau-b = .611 ( )  

  9 10 

 9  

( )       

   

( ) 2-test Kendall's 

tau-b 

0  1 19 20 

1-3  1 7 8 

4-6  1 4 5 

 10   141 26 167 

 144 56 200 

78.090* .611* 

 0.05 

 10   10  

( )  

   

 

 144 56 200 

 10   141 26 167 

 97.91 46.42 83.5 
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(1)                                                        

                       

 

(2) 

 19   Periodic Acid Schiff Stain(PAS)   

 Lugol Iodine  Staining (Buccal Swab)  

(1)   4X, 10X  40X   

  (2)  (Buccal Swab)  4X, 10X  40X  

 



 56

                            

                                   
(1)     (2)     

                    
                  (3)     (4) 

  

  

  20   Lugol’s Iodine Staining  1-3,    4-6  

                (1)  Objective lens 4X   (2)   Objective lens 10X  

  (3)  Objective lens 40X   (4)   Objective lens 60X 
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 (1) 

          

             
  (2) 

    

            
            (3)  

     

 21   Lugol Iodine Staining   10  

     (1) Objective lens 4X 

     (2) Objective lens 10X 

      (3) Objective lens 40X 
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(1)       (2) 

 

 
(3) 

        

 

  22   Periodic Acid Schiff Staining (PAS)  

 (1)   Objective lens 4X 

   (2)   Objective lens 10X 

    (3)   Objective lens 40X 
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(1) (2)   

 

     
(3)         (4)    

 

 

    23   Periodic Acid Schiff Staining (PAS)  

 (1)  Objective lens  4X (2)   Objective lens 10X  

 (3)  Objective lens 40X (4)   Objective lens 60X 
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 5 
   

 Lugol’s 

Iodine Staining  Periodic Acid Schiff staining (PAS)        

 

  200  

 (Pap smear)   

  Lugol’s Iodine Staining  Periodic Acid Schiff staining (PAS) 

 

  

 SPSS (Statistical Package for Social Science)  chi-square ( 2-

test)     

  Kendall's tau-b 

5.1  
 5.1.1       Lugol’s 

Iodine Staining  

  10   83.50  167    

 10.00   20   1- 3   4.00  8 

  4-6   2.50  5  

 7-9    Periodic Acid Schiff ing (PAS)  

 

5.1.2  

   20   100, 21 – 40   

 95.89, 41 – 60  79.81   61    35.71    

10 
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5.1.3 

 (  144 )  

(  56 )  (  19 )  

5.1.4 , 

  

     2 

 ( 2-test = 37.213)  2  

   Kendall's tau-b = -.341 ( )  

 (*  0.05) 

    

   2  ( 2-test = 78.090) 

 2    Kendall's tau-b = .611 ( ) 

 

  

5.2  
  

Lugol’s Iodine Staining  Periodic Acid Schiff Staining (PAS) 

   200 

  

   

    

  5.2.1.  2   Lugol’s Iodine Staining  Periodic Acid 

Schiff Staining (PAS)  Lugol’s Iodine 

Staining  Glycogen 

Cytoplasm  Iodine 

        

    

 Periodic Acid Schiff Staining (PAS)  
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 Control (Slide )   

Periodic Acid Schiff Staining (PAS)   

  5.2.2 

  (  15    78 )  

13-45  

   20     21 – 40  ,  41 – 60  

  10  167  

(  200 ) 

  5.2.3  

 

 

 0   19  

 56      

 

 223  

  

 

 

5.3  
5.3.1  

5.3.1.1  Lugol’s Iodine 

Staining
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Periodic Acid Schiff staining (PAS) 

 

(Pathology)    

 

 Permanence 

 Lugol’s Iodine Staining 

 

5.3.1.2 

 Lugol’s Iodine 

Staining 

     

  (Menstrual Cycle)  

 

5.3.1.3 

   

     

(Hyperthyroidism)   

 3 

  

 3  

 (Paraphimosis) 

  5.3.1.4  
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5.4  
 5.4.1   

 5.4.2  Periodic Acid Schiff staining (PAS) 

 

 5.4.3   

 5.4.4   pH,  
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 .  . : ,2543.   

   .  – .  : ,2534. 

  , . .  .   2     

(Forensic Science 2 for Crime Investigation).    1.  : ,2544 

 .“    

”.   , 2535. 

 . “  carbohydrate  Periodic Acid -Schiff  blue” 

 317322   

,2551. 

 . . .[ ]  

 20  2554   http://www.google.com/

 

. [ ]  20  2554   

http://www.google.com/   
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1. Lugol’s solution 

 Potassium iodide powder   0.3  

 Iodine crystal    0.2   

                   100  

 

   Iodine crystal  0.2   0.3   Potassium iodide powder 

 100   Stock  4 

 

2. Periodic Acid Schiff solution 

 2.1 1% Periodic acid 

   Periodic acid   1   

       200   

 Periodic acid 1   200  

 2.2 Schiff’s reagent (Coleman’s)  

   Basic fuchsin   1   

   Potassium metabisuphite  2   

   HCl    2   

   Activated charcoal 

                          200  

  

  200  Basic fuchsin 1  

   50      Potassium metabisuphite 

 2     HCl 2  

 12   Activated charcoal 0.2 

 1-2  Whatman  1 

   Activated charcoal  2 

       4 
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(1)                (2) 

 

                          
(3)       (4) 

 

 

 (1)     (2)   Pap smear 

 (3)     (4)   95 %  
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 –     

  72  2    

     

    

  

 . . 2545    

        

 . . 2549    

   

 . .2552    

   

  

 . .2551-      
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