
1.
1.1 ( )

 5

duodenum jejunum ileum 

 1 0 0 154 154
 2 0 0 71 71

48

 3 0 0 113 113 
 1 0 0 189 189 
 2 0 0 242 242 

24

 1  3 0 0 281 281 
 1 0 0 213 213 
 2 0 0 251 251 

24

 2  3 0 0 237 237 
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1.2 Praziquantel

 6
 praziquantel 

(mg / 1 kg) duodenum jejunum ileum 

 1 0 0 0 0
 2 0 0 0 0

20 + 20 

( )
48

 3 0 0 0 0
 1 0 0 13 13 

 2 0 0 31 31 20 24

 3 0 0 17 17 

 1 0 0 24 24 

 2 0 0 37 37 20 12

 3 0 0 42 42

 1 0 0 125 125
 2 0 0 162 16220 6

 3 0 0 95 95
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1.3

 7

(mg / 1 kg) duodenum jejunum ileum 

 1 0 0 0 0
 2 0 0 0 0

20 + 20 

( )
48

 3 0 0 0 0
 1 0 0 0 0 

 2 0 0 0 0 20 24

 3 0 0 0 0 

 1 0 0 10 10 

 2 0 0 8 8 
12

 3 0 0 16 16

 1 0 0 0 0
 2 0 0 1 1

10
24

 3 0 0 0 0
 1 0 0 112 112

 2 0 0 172 1725
24

 3 0 0 156 156
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1.4

 8

(mg / 1 kg) duodenum jejunum ileum 

 1 0 0 0 0
 2 0 0 0 0

20 + 20 

( )
48

 3 0 0 0 0
 1 0 0 0 0 

 2 0 0 0 0 20 24

 3 0 0 0 0 

 1 0 0 67 67 

 2 0 0 81 81 
12

 3 0 0 78 78

 1 0 0 0 0
 2 0 0 0 0

10
24

 3 0 0 0 0
 1 0 0 126 126

 2 0 0 121 1215
24

 3 0 0 93 93



58

2.
2.1 ( )

 9 

24 h. PI 48 h. PI 72 h. PI 96 h. PI 

 1
 2
 3
 4 -
 5 -
 6 -
 7 -
 8 -
 9 -

2.2 Praziquantel

 10  praziquantel 

(mg / 1 kg) 24 h. PI 48 h.PI 72 h. PI 96 h. PI 

 1
 2

20 + 20
( )

 3
 1  - 

 2  - 20
 3  - 

 1  - 

 2  - 20

 3  - 

 1  - 

 2  - 20

 3  - 
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2.3

 11

(mg / 1 kg) 24 h. PI 48 h. PI 72 h. PI 96 h. PI 

 1
 2

20 + 20
( )

 3
 1  - 

 2  - 20
 3  - 

 1  - 

 2  - 

 3  - 

 1  - 

 2  - 

10

 3  - 

 1  - 

 2  - 5

 3  - 
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2.4

 12

(mg / 1 kg) 24 h. PI 48 h. PI 72 h. PI 96 h. PI 

 1
 2

20 + 20
( )

 3
 1  - 

 2  - 20
 3  - 

 1  - 

 2  - 

 3  - 

 1  - 

 2  - 

10

 3  - 

 1  - 

 2  - 5

 3  - 

: PI = Post Infected 
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3. (ANOVA)

3.1
 1  20 

 1 
 48 

 2  20 
 1 
 24 

 3  10 
 1 
 12 

 4  10 
 1 
 24 

 5  5 
 1 
 24 

 13  ANOVA 

ANOVA

 Sum of Squares df Mean Square F Sig. 

Between Groups 49877.333 4 12469.333 63.425 .000 

Within Groups 1966.000 10 196.600   

Total 51843.333 14    
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 14  LSD 

Multiple Comparisons 
Dependent Variable: 

LSD

99% Confidence Interval 
(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig. 

Lower Bound Upper Bound

1.00 2.00 .0000 11.44844 1.000 -36.2832 36.2832 

 3.00 -11.3333 11.44844 .346 -47.6165 24.9499 

 4.00 -.3333 11.44844 .977 -36.6165 35.9499 

 5.00 -146.6667 * 11.44844 .000 -182.9499 -110.3835 

2.00 1.00 .0000 11.44844 1.000 -36.2832 36.2832 

 3.00 -11.3333 11.44844 .346 -47.6165 24.9499 

 4.00 -.3333 11.44844 .977 -36.6165 35.9499 

 5.00 -146.6667 * 11.44844 .000 -182.9499 -110.3835 

3.00 1.00 11.3333 11.44844 .346 -24.9499 47.6165 

 2.00 11.3333 11.44844 .346 -24.9499 47.6165 

 4.00 11.0000 11.44844 .359 -25.2832 47.2832 

 5.00 -135.3333 * 11.44844 .000 -171.6165 -99.0501 

4.00 1.00 .3333 11.44844 .977 -35.9499 36.6165 

 2.00 .3333 11.44844 .977 -35.9499 36.6165 

 3.00 -11.0000 11.44844 .359 -47.2832 25.2832 

 5.00 -146.3333 * 11.44844 .000 -182.6165 -110.0501 

5.00 1.00 146.6667 * 11.44844 .000 110.3835 182.9499 

 2.00 146.6667 * 11.44844 .000 110.3835 182.9499 

 3.00 135.3333 * 11.44844 .000 99.0501 171.6165 

 4.00 146.3333 * 11.44844 .000 110.0501 182.6165 

*  The mean difference is significant at the 0.01 level. 
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3.2
 1  20 

 1 
 48 

 2  20 
 1 
 24 

 3  10 
 1 
 12 

 4  10 
 1 
 24 

 5  5 
 1 
 24 

 15  ANOVA 

ANOVA

 Sum of Squares df Mean Square F Sig. 

Between Groups 34201.600 4 8550.400 115.338 .000 

Within Groups 741.333 10 74.133   

Total 34942.933 14    
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 16  LSD 

Multiple Comparisons 
Dependent Variable: 

LSD

99% Confidence Interval 
(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig. 

Lower Bound Upper Bound

1.00 2.00 .0000 7.03009 1.000 -22.2803 22.2803 

 3.00 -75.3333 * 7.03009 .000 -97.6136 -53.0530 

 4.00 .0000 7.03009 1.000 -22.2803 22.2803 

 5.00 -113.3333 * 7.03009 .000 -135.6136 -91.0530 

2.00 1.00 .0000 7.03009 1.000 -22.2803 22.2803 

 3.00 -75.3333 * 7.03009 .000 -97.6136 -53.0530 

 4.00 .0000 7.03009 1.000 -22.2803 22.2803 

 5.00 -113.3333 * 7.03009 .000 -135.6136 -91.0530 

3.00 1.00 75.3333 * 7.03009 .000 53.0530 97.6136 

 2.00 75.3333 * 7.03009 .000 53.0530 97.6136 

 4.00 75.3333 * 7.03009 .000 53.0530 97.6136 

 5.00 -38.0000 * 7.03009 .000 -60.2803 -15.7197 

4.00 1.00 .0000 7.03009 1.000 -22.2803 22.2803 

 2.00 .0000 7.03009 1.000 -22.2803 22.2803 

 3.00 -75.3333 * 7.03009 .000 -97.6136 -53.0530 

 5.00 -113.3333 * 7.03009 .000 -135.6136 -91.0530 

5.00 1.00 113.3333 * 7.03009 .000 91.0530 135.6136 

 2.00 113.3333 * 7.03009 .000 91.0530 135.6136 

 3.00 38.0000 * 7.03009 .000 15.7197 60.2803 

 4.00 113.3333 * 7.03009 .000 91.0530 135.6136 

* The mean difference is significant at the 0.01 level.
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 3.3 praziquantel
SEM

 1 
 24  (  1) 

 3 
 2 

 24  (  2) 
 3 

 3 praziquantel  20 
 1 

 24 
 4  10 

 1 
 12 

 5  10 
 1 
 12 

 17  ANOVA 

praziquantel  2 

ANOVA

 Sum of Squares df Mean Square F Sig. 

Between Groups 150982.267 4 37745.567 70.879 .000 

Within Groups 5325.333 10 532.533   

Total 156307.600 14    
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 18  LSD 

praziquantel  2 

Multiple Comparisons 
Dependent Variable: 

LSD

99% Confidence Interval 
(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig. 

Lower Bound Upper Bound

1.00 2.00 3.6667 18.84203 .850 -56.0489 63.3822 

 3.00 217.0000 * 18.84203 .000 157.2845 276.7155 

 4.00 226.0000 * 18.84203 .000 166.2845 285.7155 

 5.00 162.0000 * 18.84203 .000 102.2845 221.7155 

2.00 1.00 -3.6667 18.84203 .850 -63.3822 56.0489 

 3.00 213.3333 * 18.84203 .000 153.6178 273.0489 

 4.00 222.3333 * 18.84203 .000 162.6178 282.0489 

 5.00 158.3333 * 18.84203 .000 98.6178 218.0489 

3.00 1.00 -217.0000 * 18.84203 .000 -276.7155 -157.2845 

 2.00 -213.3333 * 18.84203 .000 -273.0489 -153.6178 

 4.00 9.0000 18.84203 .643 -50.7155 68.7155 

 5.00 -55.0000 18.84203 .015 -114.7155 4.7155 

4.00 1.00 -226.0000 * 18.84203 .000 -285.7155 -166.2845 

 2.00 -222.3333 * 18.84203 .000 -282.0489 -162.6178 

 3.00 -9.0000 18.84203 .643 -68.7155 50.7155 

 5.00 -64.0000 * 18.84203 .007 -123.7155 -4.2845 

5.00 1.00 -162.0000 * 18.84203 .000 -221.7155 -102.2845 

 2.00 -158.3333 * 18.84203 .000 -218.0489 -98.6178 

 3.00 55.0000 18.84203 .015 -4.7155 114.7155 

 4.00 64.0000 * 18.84203 .007 4.2845 123.7155 

*  The mean difference is significant at the 0.01 level.



 2 
Praziquantel

 10  100 
 Freeze drying 

 1.53 
  -    1 
  -    50 

 20  / 

 100  300 
 150

 Freeze drying  1.81 

-   1 
  -    50 

 20  / 

Praziquantel
Zentozide 1 Praziquantel 600 

  - (praziquantel 600 mg)  1 

  -    30 
Praziquantel  20  / 



1.
1.1 5% Formalin

  - 40% formalin    5 ml 

  -     35 ml

1.2 70% Alcohol
  - 95% Ethyl alcohol   70 ml 

  -     25 ml

2.
Borax carmine 

  - Borax     1 g 

  - Carmine    1.5 g 

  - 70% alcohol    50 ml 

  -     25  ml 

Borax Carmine  20 
70% alcohol 

 3 

 Delafield Alum Haematoxylin 
  - Aluminium alum   3 g 

  - Haematoxylin    0.6 g 

  - Glycerine    15 ml 

  - Methanol    15 ml 

  - 95% alcohol    4 ml 

  -    70 ml 

 - Haematoxylin 95% alcohol    (1) 
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- Aluminium alum   (2)
 -  (1)  (2) glycerine  1 

Eosin
 1% stock alcoholic Eosin 

  - Eosin Y    1 g 

  -     20 ml

  - alcohol    80 ml 

 Working Eosin Solution 

  - 1% stock alcoholic Eosin  1 

  - 80% alcohol    3 

glacial acetic 0.5 ml  100 ml

Fast green 
  - Fast green, FCF   0.01 g 

  - 95% alcohol    100 ml 

Fast green 95% alcohol 

De-stain (1% Hydrochloric acid in 70% alcohol) 

  - Hydrochloric acid   1 ml 

  - 70% alcohol    99 ml 

3.  0.85% NaCl
  - NaCl     0.85 g 

  -   100 ml

4.  1% Pepsin 
  - pepsin     1 g 

  - concentrated HCl   1 ml 

  -   100 ml 
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5. SEM
5.1.  0.2 M Phosphate buffer 

Stock solution A B A B

 23 :77  0.2 M Phosphate buffer pH= 7.3  0.1 M 

phosphate buffer  1: 1

A  0.2 M Sodium phosphate monobasic 
- NaH2PO4.H2O     27.6  g

-  NaH2PO4.2H2O    31.21  g

-    1000  ml

B 0.2 M Sodium phosphate dibasic 
- Na2HPO4.2H2O    35.61  g

- Na2HPO4.7H2O    53.65  g

- Na2HPO4.12H2O    71.64   g

-    1000  ml

5.2 (Osmic acid fixative )
stock  4 % OsO4 ( )

OsO4  (  1 g)

OsO4

2  (Erlenmeyer 

flask) 125 ml 

25  ( OsO4 4 % ) 

 (parafilm) 2

OsO4 ( )

label
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1% OsO4

- 4 % OsO4     1

- 0.1 M phosphate buffer    2

-     1

5.3 10 % Paraformaldehyde solution
- paraformaldehyde (powder)   2.0 g

-     20 ml

60 - 65 1N NaOH 

2-3

5.4 Paraformaldehyde-glutaraldehyde fixative (Karnovsky’s fixative) 
2.5 % glutaraldehyde 

  - 0.1 M phosphate buffer    50 ml

  - 10 % paraformaldehyde   20 ml

  - 25 % glutaraldehyde    10 ml

  -     20  ml 



(Permanent slide) 
(SEM)

(Permanent slide)

(specimen)  0.85%

Fixative (5% Formalin) 

 Haematoxylin 

Dehydration (10%, 20%, 30%, 50% alcohol) 

De-stain  70% alcohol  Borax carmine 

85% alcohol Eosin

95% alcohol  Fast green 

95% alcohol  :  Buthanol alcohol  (2:1, 1:1, 1:2, absolute Buthanol) 

Buthanol alcohol  :  Xylol  (2:1, 1:1, 1:2, absolute Xylol) 

Mounting Permount cover glass 
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(SEM)
(specimen)  0.85%

Primary Fixative 

2.5% glutaradehyde in 0.1 M phosphate buffer 

Washing by 0.1 M phosphate buffer 

Post Fixative 

1% Osmium tetroxide 0.1 M phosphate buffer 

Dehydration in alcohol series 

(10%, 20%, 30%, 50%, 70%, 85%, 95% alcohol, absolute Buthanol) 

Acetone

Drying (Critical Point Drying) by CO2

Coating with gold 

SEM
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