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Appendix I

The percent [D-Arg2]-Kyotorphin remaining in the nasal perfusate 
containing various enhancers.



The percent remaining of [ D-Arg ]-Kyotorphin in the nasal perfusate . Comparison of the decreasing profiles between the first hour of perfusion 

(with enhancer) and the second hour of perfusion (with enhancer).

Data: ทาean±SD (ท=3-8 rats/group)

Isotonic saline pH 6.0

Subject No. 1st hour.(m in) k 2
r 2ฬ  hour.(m in.) k 2โ %Ac

0 15 30 45 60 0 15 30 45 60

1 100.0 99.9 101.3 105.1 101.6 - - 100.0 95.8 98.2 96.0 90.5 - - -10.93

2 100.0 102.6 102.0 102.8 109.8 - - 100.0 100.7 100.9 102.7 99.5 - - -9.38

3 100.0 94.9 93.0 98.7 95.2 - - 100.0 103.0 102.5 105.7 103.1 - - +8.3

4 100.0 96.1 101.7 102.6 95.7 - - 100.0 98.7 93.4 95.4 97.4 - - +1.78

5 100.0 91.8 94.3 90.2 90.9 - - 100.0 95.9 95.2 102.6 95.6 - - +5.17

6 100.0 92.7 94.9 88.5 91.0 - - 100.0 97.0 95.3 90.8 97.7 - - +7.36

7 100.0 100.5 94.3 96.0 95.7 - - 100.0 97.2 95.8 96.2 93.6 - - -2.19

8 100.0 98.7 101.4 97.5 104.8 - - 100.0 91.6 94.9 93.3 90.5 - - -13.65

mean 100.0 97.1 97.7 97.7 98.1 - - 100.0 97.5 97.0 97.8 96.0 - - -1.69

± SD 0.0 3.9 3.9 6.0 6.7 - - 0.0 3.4 3.2 5.2 4.4 - - 8.69



0 .5 %  C S G  pH  6 .0

S ubject No. 1st hour.(m in) k
2

r 2nd hour.(m in.) k
2

โ % À C

0 15 30 45 60 0 15 30 45 60

1 100.0 96.4 89.1 84.1 83.8 0.00326 0.9402 100.0 92.9 90.2 92.9 88.6 - - +5.73

2 100.0 98.5 96.9 89.1 84.9 0.00318 0.8389 100.0 94.8 94.9 95.6 92.3 - - +8.72

3 100.0 96.4 94.9 88.0 82.6 0.00343 0.9240 100.0 96.9 97.8 98.2 94.1 - - +13.92

4 100.0 98.8 96.5 87.0 81.3 0.00368 0.8922 100.0 100.2 93.5 95.1 90.7 - - + 11.56

mean 100.0 97.5 94.3 87.0 83.2 0.00339 0.8988 100.0 96.2 94.1 95.5 91.4 - - +9.98

± ร อ 0.0 1.3 3.6 2.2 1.6 0.00022 0.0446 0.0 3.2 3.1 2.2 2.4 - 3.54

0.1%  CSG pH 6.0

Subject No. 1st hour.(m in) k
2

r 2nd hour.(m in.) k
2

โ %Ac

0 15 30 45 60 0 15 30 45 60

1 100.0 90.8 85.8 85.6 83.8 0.00326 0.7932 100.0 91.6 92.4 92.4 99.0 - - + 18.14

2 100.0 92.6 87.1 86.1 80.6 0.00435 0.9846 100.0 101.9 98.0 91.0 89.6 - - +12.89

3 100.0 101.4 97.2 96.5 86.6 0.00124 0.3526 100.0 99.6 94.7 99.1 99.9 - - +3.42

mean 100.0 95.0 90.0 89.4 83.7 0.00295 0.71013 100.0 97.7 95.0 94.2 96.2 - - + 11.48

± ร อ 0.0 5.7 6.3 6.1 3.0 0.00158 0.32408 0.0 5.4 2.8 4.3 5.7 - - 7.46



0 .5 %  C S J  pH  6 .0

Subject No. 151 hour.(min) k
2

r 2nd hour.(m in.) k 2
r %Ac

0 15 30 45 60 0 15 30 45 60

1 100.0 104.9 99.4 96.2 86.0 0.00260 0.6797 100.0 97.6 97.5 96.1 96.1 - - +11.74

2 100.0 101.3 88.9 88.1 78.2 0.00422 0.8874 100.0 96.9 93.6 90.6 93.6 - - + 19.69

3 100.0 91.4 82.5 56.3 60.6 0.00981 0.8727 100.0 99.0 92.5 96.2 87.4 - - +44.22

4 100.0 97.7 87.8 85.6 88.0 0.00258 0.7581 100.0 103.6 101.4 97.4 103.0 - - + 17.05

mean 100.0 98.8 89.7 81.5 78.2 0.00480 0.79948 100.0 99.3 96.3 95.1 95.0 - - +23.18

± SD 0.0 5.7 7.1 17.4 12.5 0.0034 0.0986 0.0 3.0 4.1 3.0 6.4 - - 14.42

0.1% CSJ pH 6.0

Subject No. 1st hour.(m in) k
2

r 2nd hour.(m in.) k
2

โ % À C

0 15 30 45 60 0 15 30 45 60

1 100.0 98.8 87.6 78.8 75.6 0.00524 0.9504 100.0 97.9 96.9 95.8 96.5 - - +27.65

2 100.0 97.1 89.3 88.8 82.2 0.00320 0.9514 100.0 100.8 99.3 97.5 93.1 - - +13.26

3 100.0 101.1 88.1 83.9 80.6 0.00413 0.9067 100.0 106.8 102.0 102.0 103.0 - - +17.79

4 100.0 91.5 83.2 75.4 71.6 0.00573 0.9584 100.0 97.9 98.6 100.8 97.0 - - +35.47

mean 100.0 97.1 87.0 81.7 77.5 0.00458 0.9417 100.0 100.9 99.2 99.0 97.4 - - +26.04

± ร อ 0.0 4.1 2.7 5.8 4.8 0.00114 0.0236 0.0 4.2 2.1 2.9 4.1 - - 9.27



0 .1 %  L C C  pH  6 .0

Subject No. 1st hour.(m in) k
2

โ 2nd hour.(m in.) k
2

โ %Ac

0 15 30 45 60 0 15 30 45 60

1 100.0 84.2 78.4 72.4 64.8 0.00680 0.9744 100.0 90.3 85.8 80.7 74.8 - - +15.43

2 100.0 87.0 76.1 77.1 66.2 0.00631 0.9287 100.0 98.4 95.2 90.3 85.5 - - +29.15

3 100.0 99.9 89.7 87.6 80.0 0.00386 0.9312 100.0 92.9 102.9 95.9 91.2 - - +14.00

mean 100.0 90.4 81.4 79.0 70.3 0.00566 0.9448 100.0 93.9 94.6 89.0 83.8 - - +19.53

± ร อ 0.0 8.4 7.3 7.8 8.4 0.00158 0.0257 0.0 4.1 8.5 7.7 8.3 - - 8.37

1.25% DM-p-CD pH 6.0

Subject No. 1sl hour.(min) 1 k
2

โ 2nd hour.(m in.) k
2โ %Ac

0 15 30 45 60 0 15 30 45 60

1 100.0 92.6 85.5 82.7 80.5 0.00366 0.9495 100.0 98.2 102.0 87.5 87.7 - - +8.94

2 100.0 90.3 88.4 82.2 75.9 0.00430 0.9707 100.0 96.2 93.4 92.6 90.9 - - +19.76

3 100.0 92.3 91.3 83.5 73.8 0.00472 0.9345 100.0 93.5 91.2 89.2 88.2 - - +19.51

4 100.0 103.4 96.4 95.8 91.0 0.00177 0.7558 100.0 104.2 96.4 102.0 101.7 - - +11.76

mean 100.0 94.7 90.4 86.0 80.3 0.00361 0.9026 100.0 98.0 95.7 92.8 92.1 - - +14.99

±SD 0.0 6.0 4.6 6.5 7.7 0.00130 0.0990 0.0 4.5 4.7 6.5 6.5 - - 5.48



5 .0  %  H P -P -C D  pH  6 .0

S ubject No. 1sl hour.(m in) k 2โ 2nd hour.(m in.) k 2โ %Ac
0 15 30 45 60 0 15 30 45 60

1 100.0 99.6 103.9 101.2 97.4 - - 100.0 98.2 100.2 105.0 105.9 - - +8.73

2 100.0 97.4 98.8 98.7 100.5 - - 100.0 100.6 96.9 110.0 107.8 - - +7.26

3 100.0 95.5 95.0 96.5 97.0 - - 100.0 99.7 94.3 100.3 100.9 - - +4.02

4 100.0 92.3 85.0 100.9 100.3 - - 100.0 99.6 96.1 100.1 102.9 - - +2.59

5 100.0 103.0 108.4 107.5 102.5 - - 100.0 95.8 94.8 92.5 92.1 - - -10.15

6 100.0 96.7 97.4 97.6 97.8 - - 100.0 103.8 101.1 103.8 103.3 - - +5.62

7 100.0 100.7 99.5 100.6 102.1 - - 100.0 94.8 92.1 94.9 93.9 - - -8.03

mean 100.0 97.9 98.3 100.4 99.6 - - 100.0 98.9 96.5 100.9 101.0 - - +1.44

± รอ 0.0 3.5 7.3 3.6 2.3 - - 0.0 3.0 3.2 6.0 5.9 - - 7.49



A ppendix II

Statistical analysis of the percent [D-Arg2]-Kyotorphin remaining in the 
nasal perfusate and the apparent rate constant after the first period of 

nasal perfusion in the presence of various enhancers.
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A p p en d ix  II a

%  [D -A rg 2]-K y o to rp h in  re m a in in g  in  th e  n asa l p e rfu sa te  a t th e  en d  o f  th e  first 

p e rfu s io n  p e rio d  in  th e  p re sen ce  o f  v a rio u s  en h an cers .

O n e-w ay  A N O V A

M ean s

M ean  #  1 = 9 8 .0 8 7 4 9 C o n tro l

M ean  # 2 = 83 .15001 0 .5 %  C S  G

M ean  #  3 = 78 .2 0 .5 %  C S  J

M ean  #  4 = 7 0 .3 3 3 4 0 .1 %  L C C

M ean  # 5 = 80.3 1 .2 5 % D M -P -C D

M ean  #  6 = 9 9 .6 7 1 4 3 5 .0 %  H P -p -C D

S ource d f ss M S F P rob .

B e tw een 5 3 4 0 6 .0 1 6 681 .2031 14.35883 .0001

W ith in 24 1 138 .594 47 .44141

T o ta l 29 4544 .61
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D u n c a n ’s m u ltip le  ra n g  te s t

M S  E rro r =  4 7 .44141  d f  E rro r =  24

S ig n ifican ce  lev e l =  0 .05

L eas t S ig n ific an t R an g es
L S R  fo r M ean  6 v s M ean  1 11 .0237
L S R  fo r M ean  6 v s M ean  2 9 .8 2 9 6
L S R  fo r M e a n  6 v s M ean  3 9 .6 1 5 9
L S R  fo r M e a n  6 v s M e a n  4 9 .3 7 1 7
L S R  fo r M e a n  6 v s M e a n  5 7 .3603
L S R  fo r M e a n  5 v s M e a n  1 10 .6172
L S R  fo r M e a n  5 v s  M e a n  2 9 .3 9 4 9
L S R  fo r M e a n  5 v s M e a n  3 9 .1563
L S R  fo r M e a n  5 v s M e a n  4 8 .7 0 8 9
L S R  fo r M e a n  5 v s M e a n  1 11 .7174
L S R  fo r M e a n  4 v s M e a n  2 10 .5727
L S R  fo r M e a n  4 v s M e a n  3 10.0561
L S R  fo r M e a n  3 v s  M e a n  2 11 .4199
L S R  fo r  M ean  3 vs M e a n  1 10.0561
L S R  fo r M ean  2 v s  M e a n  1 10 .8619

M ean s__________
M ean  #  1 7 0 .3 3 3 3 4  0 .1 %  L C C
M ean  #  2 7 8 .2 0  0 .5 %  C S  J
M ean  # 3 80.3 1 .2 5 % D M -P -C D
M ean  # 4  83 .15001  0 .5 %  C S G
M ean  # 5 9 8 .0 8 7 4 9  C o n tro l
M ean  # 6______________________9 9 .6 7 1 4 3 ______________________5 .0 %  H P -p -C D

1 2  3 4 5 6
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A p p en d ix  II b

%  [D -A rg 2]-K y o to rp h in  re m a in in g  in  th e  n asa l p e rfu sa te  a t th e  en d  o f  th e  firs t 

p e rfu s io n  p e r io d  in  th e  p re se n c e  o f  v a rio u s  en h an cers .

O n e-w ay  A N O V A  

M eans

M ean  # 1 = 83.15001 0 .5 %  C S  G

M ean  # 2  = 78 .2 0 .5 %  C S  J

M ean  #  3 = 7 0 .3 3 3 3 4 0 .1 %  L C C

M ean  # 4 = 80.3 1 .25%  D M -P -C D

S ource d f s s M S F P rob .

B etw een 3 2 99 .875 9 9 .9 5 8 3 4 1 .389818 .2973

W ith in 11 7 9 1 .1 4 0 6 71 .9 2 1 8 8

T o ta l 14 1091 .016  '
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A p p en d ix  I le

T h e  kobs v a lu e s  w h ic h  c a lc u la ted  fro m  s lo p e  o f  th e  firs t p e rfu s io n  p e r io d  in  th e  

p resen ce  o f  v a r io u s  e n h a n c e rs  .

O n e-w ay  A N O V A  

M eans

M ean  # 1 = 0 .0 0 3 3 8 7 5 0 .5 %  C S  G

M ean  # 2 = 0 .0 0 4 8 0 2 5 0 .5 %  C S  J

M ean  #  3 = 0 .0 0 5 6 5 6 7 0 .1 %  L C C

M ean  #  4 = 0 .0 0 3 6 1 2 5 1 .25%  D M -P -C D

S ource d f s s M S  F P rob .

B e tw een 3 1 .1 7 4 6 * 1 0 '5 3 .9 1 5 3 7 *  1 O'6 0 .9 4 8 4 5 1 2 .5475

W ith in 11 4 .5 4 0 9 8 *  1 0 '5 4 .1 2 8 1 7 *  1 O'6

T otal 14 5 .7 1 5 6 *  1 O'5 '



A ppendix III

Statistical comparison between percent of [D-Arg2]-Kyotorphin 
remaining in the nasal perfusate at the end of the first and second

perfusion periods.



1 4 0

C o m p ariso n  b e tw e e n  %  [D -A rg 2]-K y o to rp h in  re m a in in g  in  n asa l p e rfu sa te s  a t th e  end  

o f  th e  f irs t an d  seco n d  p e rfu s io n  p e rio d  fo r th e  co n tro l, 5 .0 %  H P -P -C D , 0 .5 %  CS J, 

0 .5 %  C S G , 1 .25%  D M -P -C D  an d  0 .1 %  L C C -trea ted  g roups.

P a ired  t- te st 

Control group
1 St h o u r 2 nd  h o u r

m ean  =  9 8 .0 8 7 9 4 m ean  =  9 5 .9 8 7 4 9

stan d ard  d e v ia tio n  =  6 .7 2 1 1 6 9 s tan d a rd  d ev ia tio n  =  4 .3 7 4 1 0 7

stan d a rd  e rro r =  2 .3 7 6 2 9 2 s tan d a rd  e rro r  =  1 .54648

S tan d ard  e rro r o f  th e  d iffe ren ce  =  3 .091463  

t =  0 .6 7 9 2 8 9 5  

p  =  0 .2 5 9 3 8 9  

D e g ree s  o f  fre e d o m  =  7

5.0% HP-p-CD
1 st h o u r 2 n d  h o u r

m ean  =  9 9 .6 5 7 1 4 m ean  =  100 .9714

stan d a rd  d ev ia tio n  =  2 .2 6 4 9 9 6 stan d a rd  d ev ia tio n  =  5 .8 9 8 6 6 7

stan d a rd  e rro r =  0 .8 5 6 0 8 8 2 stan d a rd  e rro r =  2 .2 2 9 4 8 7

S tan d ard  e rro r o f  th e  d iffe ren ce  =  2 .849681  

t = -0 .46 12071  

p  =  0 .3 3 0 4 4 8

D eg rees  o f  freed o m  =  6
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0.5% CS J

1 St h o u r 2 n d  h o u r

m ean  =  80 .98 m ean  =  9 3 .72

stan d ard  d e v ia tio n  =  12.46201 stan d ard  d ev ia tio n  = 6 .3 0 4 4 5 1

stan d ard  e rro r =  5 .573181 stan d ard  e rro r =  2 .8 1 9 4 3 6

S tan d ard  e rro r o f  th e  d iffe re n ce  =  4 .9 1 8 4 9 6  

t =  -2 .5 9 0 2 2 4  

p  =  0 .030335  

D eg rees  o f  fre e d o m  =  3

0.5% CS G

1 st h o u r 2 n d  h o u r

m ean  =  83 .15001 m ean  =  91 .425

stan d a rd  d e v ia tio n  =  1 .54995 s tan d ard  d e v ia tio n  =  2 .3 3 9 9 2 8

stan d ard  e rro r =  0 .7 7 4 9 7 4 8 , s tan d ard  e rro r  =  1 .169964

S tan d ard  e rro r  o f  th e  d iffe re n ce  =  1 .429088  

t =  -5 .7 9 0 4 0 2  

p =  0 .005123

D egrees o f  freedom  =  3
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1.25% DM-P-CD
1 St h o u r 2 n d  h o u r

m ean  =  80.3 m ean  =  92 .125

stan d ard  d ev ia tio n  =  7 .6 6 2 4 3 4 s tan d ard  d ev ia tio n  =  6 .5 3 6 2 5 8

stan d ard  e rro r =  3 .8 3 1 2 1 7 s tan d ard  e rro r =  3 .2 6 8 1 2 9

S tan d ard  e rro r o f  th e  d iffe re n ce  = 1 .8 1 1 2 4 9  

t =  -6 .528641  

p  =  0 .003651  

D eg rees  o f  fre e d o m  =  3

0.1% LCC
1 St h o u r 2 nd  h o u r

m ean  -  7 0 .3 3 3 3 4 m e a n  =  8 3 .8 3 3 3 4

stan d a rd  d ev ia tio n  =  8 .4 0 0 8 1 7 s tan d ard  d ev ia tio n  =  8 .3 2 6 0 5 8

stan d ard  e rro r  =  4 .8 5 0 2 1 4 s tan d ard  e rro r =  4 .8 0 7 0 5 2

S tan d ard  e rro r o f  th e  d iffe re n ce  =  2 .9 2 0 6 1 8  

t =  -4 .6 2 2 3 0 9  

p =  0 .0 2 1 8 7 7

D egrees o f  freedom  = 2



A ppendix IV

Statistical analysis of percent change in % [D-Arg2]-Kyotorphin 
remaining in the nasal perfusate at the end of the second period relative to

that of the first perfusion .



1 4 4

P ercen t ch an g e  in  %  [D -A rg 2]-K y o to rp h in  re m a in in g  in  th e  n a sa l p e rfu sa te  a t th e  end  

o f  th e  se co n d  p e r io d  re la tiv e  to  th a t o f  th e  f irs t p e rfu s io n  (% A C ).

C o m p a riso n  a m o n g  th e  fo u r  rev e rs ib le  en h an cers .

O n e-w ay  A N O V A  

M ean s

M ean  # 1 = 9 .9825 0 .5 %  C S  G

M ean  # 2 = 2 3 .175 0 .5 %  C S  J

M ean  # 3 = 19 .52667 0 .1 %  L C C

M ean  # 4 = 14.9925 1 .2 5 % D M -P -C D

S o u rce d f ss M S F P rob .

B e tw een 3 3 8 3 .8 0 3 2 127 .9344 1 .5 7 9 1 9 7 0 .2 4 9 7

W ith in 11 8 91 .1358 8 1 .0 1 2 3 4

T o ta l 14 1274 .939



A ppendix V

The release profiles of LDH in the nasal perfusate in the presence and 
after removal of different enhancers



Concentration ( บ/ทาL ) of lactate dehydrogenase ( LDH ) in the nasal perfusates. Comparison of the release profiles between the first hour 

of perfusion ( with enhancer ) and the second hour of perfusion ( without enhancer ).

Data : mean ± SD (ท = 3-4 rats/group )

Control ท 1sl hour ( Saline only ) 2 nd hour ( Saline only ) %Ac 60
group (min) 15 30 45 60 (min) 15 30 45 60 [(C j-C ^/C ^’ io o 0/»

1 20 80.72 50.27 51.95 97.89 101.25 117.95 127.05

Isotonic 2 53.33 35.25 36.45 37.65 13.33 20.48 21.2 61.92 64.46

saline 3 20 14.05 27.87 35.49 46.67 55.01 70.27 72.67 104.76

pH 6 4 40 20.65 34.33 28.24 40 13.98 40.88 28.24 0

mean 33.33 37.67 37.23 38.33 33.33 46.84 58.40 70.20 74.07

± SD 16.33 30.04 9.43 9.93 17.64 38.50 34.97 37.04 55.76

ก 1sl hour ( with HP-P-CD ) 2 nd hour (Saline only) %Ac 60
[(C2-C1)/C1]*100%(min) 15 30 45 60 (min) 15 30 45 60

5% w/v 1 40 48.11 49.79 58.13 13.33 13.81 54.29 32.88 -43.44

Hp P c D 2 33.33 41.2 55.97 54.56 6.67 13.57 14.05 44.53 -18.38

pH6.0 3 33.33 34.53 35.73 50.27 20 34.05 28.59 42.88 -14.70

4 46.67 21.68 55.73 37.65 26.67 27.63 95.25 78.61 108.79

mean 38.33 36.38 49.31 50.15 16.67 22.27 48.05 49.73 8.07

±SD 6.39 11.26 9.49 8.93 8.61 10.24 35.60 19.93 68.35



ก 1st hour ( with DM-p-CD ) 2 nd hour ( Saline only ) % A c 60
[(C2-C1)/C1]*100%(min) 15 30 45 60 (min) 15 30 45 60

1.25% w/v 1 440 533.82 629.31 653.22 20 53.66 121.21 69.92 -89.30

DMpCD 2 446.67 367.26 380 386.39 33.33 47.21 47.99 55.46 -85.65

pH6.0 3 333.33 312.09 503.91 505.71 40 47.32 61.43 49.13 -90.28

4 393.33 526.4 475.1 496.41 60 80.98 115.65 130.92 -73.63

mean 403.33 434.89 497.08 510.43 38.33 57.29 86.57 76.36 -84.72

±SD 52.35 112.27 102.83 109.53 16.67 16.08 37.26 37.40 7.65

ท 1st hour ( with LCC ) 2 ncl hour ( Saline only ) % A c 60
[(c2-cl )/c1]*100%(min) 15 30 45 60 (min) 15 30 45 60

0.1% w/v 1 706.67 795.15 911.25 1035.31 53.33 73.97 68.19 115.65 -88.83

LCC 2 846.67 930.48 1089.55 1073.17 40 41.44 56.21 78.13 -92.72

pH6.0 3 706.67 845.44 1014.96 1016.19 40 68.11 70.51 89.57 -91.19

4 906.67 1325.97 1479.2 1492.93 60 88.83 105.28 125.55 -91.59

mean 791.67 974.26 1,123.74 1,154.40 48.33 68.09 75.05 102.23 -91.08

+ SD 101.16 241.03 248.00 226.93 10.00 19.79 21.11 22.10 1.64



ก 1sl hour ( with CSJ ) 2 nd hour ( Saline only ) %Ac 60
(ทาเก) 15 30 45 60 (min) 15 30 45 60 [(C2-C1)/C,]*100%

0.5% w/v 1 66.67 194.42 310.96 422.86 86.67 121.41 143.42 179.16 -57.63

CSJ 2 86.67 248.08 325.51 470.98 46.67 127.43 129.53 131.71 -72.03

pH6.0 3 153.33 335.83 494.71 549.69 100 128.29 150.41 186.27 -66.11

4 46.67 174.09 256.97 267.96 66.67 81.08 95.76 117.37 -56.20

mean 88.34 238.11 347.04 427.87 75.00 114.55 129.78 153.63 -62.99

±SD 46.31 72.24 102.77 118.74 23.33 22.52 24.28 34.22 7.45

ก 1sl hour ( with CSG) 2 nd hour ( Saline only ) %Ac 60
(min) 15 30 45 60 (min) 15 30 45 60 [(C2-C1)/C1]*100%

0.1% w/v 1 40 173.98 123.53 345.6 140 228.94 279.39 279.39 -19.16

CSJ 2 13.33 140.22 229.2 339.72 53.33 74.2 68.76 83.25 -75.49

pH6.0 3 33.33 387.21 520.28 642.35 86.67 128.08 170.19 193.05 -69.95

mean 28.89 233.80 291.00 442.56 93.33 143.74 172.78 185.23 -54.87

+ SD 13.88 133.92 205.47 173.05 43.72 78.55 105.34 98.30 31.05



ก 1st hour ( with CSG) 2 nd hour ( Saline only ) %Ac 60
[(C2-C,)/C1]*100%(min) 15 30 45 60 (min) 15 30 45 60

0.5% w/v 1 273.33 424.44 584.79 674.62 126.67 195.39 191.96 255.18 -62.17

CSG 2 80 201.3 351.29 390.53 33.33 40.54 54.55 68.8 -82.38

pH6.0 3 46.67 194.09 350.63 456.53 73.33 101.19 129.53 158.38 -65.31

4 80 107.97 249.75 393.95 80 147.97 157.08 199.72 -49.30

mean 120.00 231.95 384.12 478.91 78.33 121.27 133.28 170.52 -64.79

±SD 103.42 135.15 142.04 133.96 38.25 66.15 58.37 78.56 13.62

ก 1st hour ( with CSG) 2 nd hour ( Saline only ) %Ac 60
[(C2-C,)/C,]*100%(min) 15 30 45 60 (min) 15 30 45 60

0.1% w/v 1 53.33 200.87 450.85 585.1 60 94.31 122.53 144.59 -75.29

CSG 2 60 214.31 357.85 463.87 193.33 296.48 181.38 204.43 -55.93

pH6.0 3 33.33 180.54 310.19 388.74 160 189.27 219.06 229.41 -40.99

mean 48.89 198.57 372.96 479.24 137.78 193.35 174.32 192.81 -57.4

+ รอ 13.88 17.00 71.54 99.08 69.39 101.15 48.65 43.59 17.20

%Ac 60 =  P e r c e n t a g e  c h a n g e  in c o n e .  LDH a t  th e  e n d  o f 2  nd h o u r  re la tiv e  to  th a t  o f  1 st h o u r

= Ac 60 /๐1*100% =[ (Cj-C^/C, ]*100%



A ppendix VI

Statistical analysis of the LDH Content released in the nasal perfusate 
during the first perfusion period .



O n e-w ay  A N O V A  

M ean s

A ppendix VI a
The LD H  content at 15 m in o f  the first perfusion period o f  control and five enhancer-
treated groups.

M ean  #  1 = 3 3 .3 3 2 5 C o n tro l

M ean  #  2 = 38 .3 3 2 5 5 .0 %  H P -P -C D

M ean  #  3 = 4 0 3 .3 3 2 5 1 .25%  D M -P 'C D

M ean  #  4 = 7 9 1 .6 7 0 .1 %  L C C

M ean  # 5 = 8 8 .3 3 4 9 9 0 .5 %  C S  J

M e a n  #  6 = 120 0 .5 %  C S  G

S o u rce d f s s M S F P rob .

B e tw een 5 1806386 3 61277 .3 8 2 .9 8 3 0 9 .0001

W ith in 18 7 8 3 6 5 .2 5 4 3 5 3 .6 2 5

T o ta l 23 1884752
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M S E rro r =  4 3 5 3 .6 2 5  d f E r r o r ^ l S

S ig n ifican ce  lev e l =  0 .05

D uncan’s m ultip le range test

L east S ig n ific an t R a n g e s
L S R  w h ere  p  =  2 6 8 .2 9 1 4
L S R  w h e re  p  =  3 1 02 .9319
L S R  w h ere  p  =  4 105.9011
L S R  w h e re  p  =  5 107 .8806
L S R  w h e re  p  =  6 109.5301

M eans

M ean  #  1 = 33 .3 3 2 5 C o n tro l

M ean  #  2 = 38 .3 3 2 5 5 .0 %  H P -P -C D

M ean  #  3 = 8 8 .3 3 4 9 9 0 .5 %  C S  J

M ean  #  4 = 120 0 .5 %  C S  G

M ean  #  5 = 4 0 3 .3 3 2 5 1 .25%  D M -P -C D

M ean  #  6 = 7 9 1 .6 7 0 .1 %  L C C

1 2 3 4 5 6



A ppend ix  V I ๖

The L D H  c o n te n t a t th e  en d  o f  th e  f irs t p e rfu s io n  p e r io d  in  th e  p re se n c e  o f  v ario u s  

enhancers
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O ne-w ay  A N O V A  

M eans

M ean  # 1 = 38 .33251 C o n tro l

M ean  #  2 = 50 .15251 5 .0%  H P -P -C D

M ean  #  3 = 5 1 0 .4 3 2 5 1 .25%  D M -P -C D

M ean  # 4 = 1154 .4 0 .1 %  L C C

M ean  #  5 = 4 2 7 .8 7 2 5 0 .5 %  C S J

M ean  # 6 = 4 7 8 .9 0 7 6 0 .5 %  C S  G

S ource d f ss M S F P rob .

B etw een  5 3 3 2 0 9 5 9 6 6 4 1 9 1 .7 4 1 .6 3 6 0 2 .0001

W ith in  18 2 8 7 1 4 2 15952.33

T otal 23 3608101



1 5 4

M S E rro r =  15952 .33  d f  E rro r  =  18

S ig n ific an ce  lev e l =  0 .05

D uncan’s m ultip le range test

L east S ig n ific an t R an g es
L S R  w h e re  p =  2 130.7231
L S R  w h e re  p  =  3 1 97 .0320
L S R  w h e re  p  =  4 2 0 2 .7 1 5 6
L S R  w h e re  p  =  5 2 0 6 .5 0 4 7
L S R  w h e re  p  =  6 2 0 9 .6 6 2 2

M eans

M ean  #  1 = 38 .33251 C o n tro l
M ean  # 2  = 50 .15251 5 .0 %  H P -p -C D

M ean  # 3 = 4 2 7 .8 7 2 5 0 .5 %  C S  J

M ean  #  4 = 4 7 8 .9 0 7 6 0 .5 %  C S G
M ean  # 5 = 51 0 .4 3 2 5 1 .25%  D M 'P 'C D

M ean  # 6 = 1154 .4 0 .1 %  L C C

2 3 4 5 6



T he L D H  c o n te n t a t th e  en d  o f  th e  seco n d  p e rfu s io n  p e r io d  in  w h ic h  th e  e n h a n c e r  w as 

rem o v al fro m  th e  n a sa l cav ity .

O n e-w ay  A N O V A  

M ean s

A ppendix VI c

M ean  # 1 - 70 .195 C o n tro l

M ean  # 2 = 49 .7 2 5 5 .0%  H P -p -C D

M ean  #  3 = 76 .3 5 7 5 1 .25%  D M -p -C D

M ean  # 4 = 102.225 0 .1 %  L C C

M ean  # 5 = 153 .6275 0 .5 %  C S  J

M ean  #  6 - 170.52 0 .5 %  C S  G

S ource  d f s s M S F P rob .

B e tw een  5 46973 .21 9394.641 5 .1 2 5 0 3 9 0 .0 0 4 6

W ith in  18 3 2 9 9 5 .5 6 1833.087

T o ta l 23 7 9 9 6 8 .7 7
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M S E rro r =  1 833 .087  d f E r r o r - 1 8

S ig n ifican ce  lev e l =  0 .05 1

D uncan’ร m ultiple range test

L east S ig n ific an t R an g es
L S R  fo r M ean  6 v s  M ean  1 71 .0 7 2 2
L S R  fo r M e a n  6 v s  M e a n  2 70 .0 0 1 8
L S R  fo r M e a n  6 v s  M ean  3 68 .7 1 7 4
L S R  fo r M e a n  6 v s  M ean  4 6 6 .7 9 0 7
L S R  fo r M e a n  6 v s  M ean  5 44 .3131
L S R  fo r M e a n  5 v s  M e a n  1 7 0 .0018
L S R  fo r M e a n  5 v s  M e a n  2 6 8 .7 1 7 4
L S R  fo r M ean  5 v s  M e a n  3 6 6 .7 9 0 7
L S R  fo r M ean  5 v s M e a n  4 44 .3131
L S R  fo r M e a n  5 v s M e a n  1 68 .7 1 7 4
L S R  fo r M e a n  4 v s M e a n  2 66 .7 9 0 7
L S R  fo r M e a n  4 v s M ean  3 44 .3131
L S R  fo r M e a n  3 v s M ean  2 66 .7 9 0 7
L S R  fo r M e a n  3 v s M e a n  1 44 .3131
L S R  fo r M e a n  2 v s M e a n  1 44 .3131

M ean s
M ean  #  1 4 9 .7 2 5 5 .0%  H P -p -C D
M ean  # 2 7 0 .1 9 5 C o n tro l
M ean  #  3 7 6 .3 5 7 5 1 .25%  D M -P -C D
M ean  # 4 102 .225 0 .1 %  L C C
M ean  #  5 153 .6275 0 .5%  C S  J
M ean  #  6 170 .52 0 .5%  C S  G

1 2 3 4 5 6



A ppendix VII

Statistical comparison between the LDH content in the nasal perfusate at 
the end of the first and second perfusion periods.
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C o m p ariso n  b e tw e e n  th e  L D H  c o n te n t a t th e  end  o f  th e  f irs t an d  se co n d  p e rfu s io n  

perio d s fo r th e  c o n tro l, 5 .0 %  H P -P -C D , 0 .5 %  C S J, 0 .5 %  C S G , 1 .25%  D M -P -C D  and  

0 .1%  L C C -trea ted  g ro u p s.

P aired  t- te s t 

Control group
1 St h o u r 2  nd  h o u r

m ean  =  38 .33251 m ean  =  70 .195

stan d ard  d e v ia tio n  = 9 .9 3 0 4 1 4 stan d a rd  d e v ia tio n  =  3 7 .0 3 7 6 4

stan d ard  e rro r =  4 .9 6 5 2 0 7 stan d ard  e rro r =  18 .51882

S tandard  e rro r o f  th e  d iffe re n ce  =  13.74321 

t  =  -2 .3 1 8 4 1 8  

p =  0 .0 5 1 6 1 7  

D eg rees  o f  f re e d o m  =  3

5.0% HP-p-CD
1 st h o u r 2  nd  h o u r

m ean  =  50 .15251 m ean  =  4 9 .7 2 5

stan d ard  d e v ia tio n  =  8 .9 3 2 9 2 8 stan d a rd  d ev ia tio n  =  19.93271

stan d ard  e rro r =  4 .4 6 6 4 6 4 stan d a rd  e rro r =  9 .966353

S tan d ard  e rro r o f  th e  d iffe re n ce  =  14.34621 

t =  0 .0 2 9 7 9 9  

p =  0 .4 8 9 0 5 0

D eg rees  o f  fre e d o m  =  3



1 5 9

0.5% C S  J

1 St h o u r 2  nd  h o u r

m ean  =  42 7 .8 7 2 5 m ean  = 153 .6275

stan d ard  d ev ia tio n  =  118 .7363 s tan d a rd  d ev ia tio n  = 3 4 .2 1 7 0 6

stan d ard  e rro r =  5 9 .3 6 8 1 6 stan d ard  e rro r  =  17 .10853

S tan d ard  e rro r o f  th e  d iffe re n ce  =  4 8 .6 5 1 8 3  

t =  5 .636891 

p  =  0 .005523  

D eg rees  o f  freed o m  =  3

0.5% CS G
1 St h o u r 2  n d  h o u r

m ean  =  4 7 8 .9 0 7 6 m ean  =  170.52

S tandard d ev ia tio n  =  1 33 .9557 stan d ard  d e v ia tio n  =  7 8 .5 5 8 4 6

stan d ard  e rro r =  6 6 .9 7 7 8 5 ^ stan d ard  e rro r  =  3 9 .2 7 9 2 3

S tan d ard  e rro r o f  th e  d iffe re n ce  =  4 6 .2 3 0 8 3  

t =  6 .670605  

p =  0 .003435

D egrees o f  freedom  = 3



1 6 0

1.25% DM-P-CD
1 St h o u r 2  nd  h o u r

m ean  =  51 0 .4 3 2 5 m ean  =  76 .3 5 7 5

stan d a rd  d ev ia tio n  =  109 .5349 stan d ard  d e v ia tio n  = 3 7 .4 0 1 2 2

stan d a rd  e rro r =  54 .7 6 7 4 5 stan d ard  e rro r  =  18.70061

S tan d ard  e rro r  o f  th e  d iffe ren ce  =  56 .36003  

t  =  7 .7 0 1 8 2 4  

p =  0 .0 0 2 2 7 5  

D eg ree s  o f  fre e d o m  =  3

0.1% LCC
1 St h o u r 2  nd  h o u r

m ean  =  1154 .4 m ean  =  102.225

stan d a rd  d ev ia tio n  =  22 6 .9 2 5 5 , s tan d ard  d e v ia tio n  = 2 2 .0 9 8 2 4

stan d a rd  e rro r =  113 .4627 stan d ard  e rro r  =  1 1 .04912

S tan d ard  e rro r  o f  th e  d iffe ren ce  =  106 .4356  

t =  9 .885553

p  =  0 .0 0 1 1 0 1

D egrees o f  freedom  =  3



Appendix VIII

Statistical analysis of the percent change in LDH content in the nasal 
perfusate at the end of the second perfusion period relative to that of the

first period



1 6 2

T he p ercen t ch an g e  in  th e  L D H  c o n te n t in  th e  nasa l p e rfu sa te  a t th e  en d  o f  th e  seco n d  

p e rfu sio n  p e rio d  re la tiv e  to  th a t o f  th e  f irs t p e rio d  (% A C )

C o m p ariso n  b e tw e e n  th e  fo u r  re v e rs ib le  en h an cers .

O n e-w ay  A N O V A  

M eans

M ean  # 1 = -84 .7 1501 1 .2 5 % D M -P -C D

M ean  #  2 = -9 1 .0 8 2 4 9 0 .1 %  L C C

M ean  #  3 = -6 2 .9 9 2 5 0 .5 %  C S J

M ean  #  4 = -6 4 .7 9 0 .5 %  C S  G

S ource d f ss M S F P rob .

B e tw een -3 2 3 9 2 .9 8 5 79 7 .6 6 1 5 1 0 .55886 0 .0015

W ith in 12 9 0 6 .5 3 1 2 75 .5 4 4 2 8

T otal 15 3 2 9 9 .5 1 6
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D u n c a n ’s m u ltip le  ra n g e  te s t

M S E rro r =  7 5 .5 4 4 2 8  d f  E rro r = 1 2

S ig n ifican ce  lev e l =  0.05

L east S ig n ifican t R an g es
L S R  w h ere  p =  2 13.3851
L S R  w h ere  p =  3 14 .0370
L S R  w h ere  p =  4 14 .4716

M eans

M ean  # 1 = -9 1 .0 8 2 4 9 0 .1 %  L C C

M ean  # 2 = -84 .7 1501 1 .25%  D M -P -C D

M ean  #  3 = -6 4 .7 9 0 .5 %  C S  G

M ean  # 4 = -6 2 .9 9 2 5 0 .5 %  C S  J

1 2 3 4



A ppendix IX

Comparison of the difference between 0.1% and 0.5% CS J



A p p en d ix  IX a

%  [D -A rg 2] -K y o to rp h in  re m a in in g  a t th e  en d  o f  th e  firs t p e rfu s io n  p e r io d  in  the  

p resen ce  o f  0.1 %  an d  0 .5 %  C S J

U n p a ired  t te s t

0 . 1%  c s  J

1 6 5

m ean =  77.5

stan d ard  d ev ia tio n =  4 .834501

stan d a rd  e rro r =  2 .417251

0 .5%  C S J 

m ean =  78 .2

stan d a rd  d ev ia tio n =  12 .47187

stan d a rd  e rro r =  6 .2 3 5 9 3 5

p o o led  SE =  6 .6 8 8 0 4 8

t =  -0 .1 0 4 6 6 3 9

p  (p ro b ab ility ) =  0 .9 2 0 0 5 4

d eg rees  o f  freed o m =  6



A p p en d ix  IX b

%  [D -A rg 2]-K y o to rp h in  re m a in in g  at th e  en d  o f  th e  seco n d  p e rfu s io n  p e r io d  in  th e  

p resen ce  o f  0.1 %  an d  0 .5 %  C S J

U n p a ired  t  te s t

0 . 1%  cs J

1 6 6

m ean =  97 .4

stan d ard  d ev ia tio n =  4 .1 1 5 8 3 6

stan d ard  e rro r =  2 .0 5 7 9 1 8

0.5%  C S J 

m ean =  95 .025

stan d a rd  d ev ia tio n =  6 .4 5 3 0 5 6

stan d ard  e rro r =  3 .2 2 6 5 2 8

p o o led  SE =  3 .8 2 6 9 4 5

t =  0 .6 2 0 5 9 9 5

p (p ro b ab ility ) =  0 .5 5 7 6 8 5

d eg rees o f  freed o m =  6
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A p p en d ix  IX e

%  p ercen t ch an g e  in  th e  %  [D -A rg 2]-K y o to rp h in  re m a in in g  a t th e  en d  o f  th e  seco n d  

p e rfu s io n  p e rio d  re la tiv e  to  th a t o f  th e  firs t p e r io d  ( % A C  K yo) in  th e  p re se n c e  o f  0.1 %
and  0 .5%  C S  J

U n p a ired  t te s t

0.1% c s  J
m ean = 26.0425
s tan d ard  d ev ia tio n = 9.271969
stan d ard  e rro r = 4.635985

0.5% C S J
m ean = 23.175
stan d ard  d ev ia tio n = 14.41426
stan d a rd  e rro r = 7.207128
p o o led  SE = 8.569424
t = 0.33462
p (p ro b ab ility ) = 0.749300
d eg rees o f  freed o m = 6



A ppendix IXd
LDH content in the nasal perfusate at the end o f  the first perfusion period  in the
presence o f  0.1 % and 0.5%  CS J

U n p a ired  t te s t

0 . 1%  c s  J

m ean

stan d a rd  d ev ia tio n  

stan d a rd  e rro r

0 .5%  C S  J 

m ean

s tan d a rd  d ev ia tio n  

s tan d a rd  e rro r 

p o o led  SE  

t

p (probability)
degrees o f  freedom

=  4 4 2 .5 5 6 7  

=  173.0511 

=  99 .91111

=  4 2 7 .8 7 2 5  

=  118.7363  

=  5 9 .3 6 8 1 6  

=  109 .1878  

=  0 .1 3 4 4 8 5 2  

=  0 .8 9 8 2 6 5  

=  5



A ppendix IXe
LDH content in the nasal perfusate at the end o f  the second perfusion period in the
presence o f  0.1 % and 0.5%  CS J

169

U n p a ired  t te s t

0 . 1%  c s  J

m ean

stan d ard  d ev ia tio n  

stan d ard  e rro r

0 .5%  C S J 

m ean

stan d ard  d ev ia tio n  

stan d ard  e rro r 

p o o led  SE  

t

p (probability)
degrees o f  freedom

=  185.23 

=  9 8 .3 0 3 5 8  

=  5 6 .7 5 5 6

=  153 .6275  

=  3 4 .2 1 7 0 6  

=  17 .10853  

=  5 1 .6 1 9 9 7  

=  0 .6 1 2 2 1 4 5  

=  0 .5 6 7 1 6 4  

=  5



1 7 0

A ppendix IX f
% percent change in the LD H  content at the end o f  the second perfusion period

relative to that o f  the first period ( %AC l d h )  in the presence o f  0.1 %  and 0.5%  CS J

U n p a ired  t te s t

0 . 1%  c s  J

m ean = -5 4 .8 6 6 6 7

stan d ard  d ev ia tio n =  31 .04671

stan d a rd  e rro r =  1 7 .92482

0 .5%  C S J 

m ean =  -6 2 .9 9 2 5

stan d a rd  d ev ia tio n =  7 .4 4 5 1 1 2

stan d a rd  e rro r =  3 .7 2 2 5 5 6

p o o led  SE =  1 5 .63042

t =  0 .5 1 9 8 7 3 3

p  (p ro b ab ility ) =  0 .6 2 5 3 4

d eg rees o f  freed o m =  5



A ppendix X

Comparison of the difference between 0.1% and 0.5% CS G



A p p en d ix  X a

%  [D -A rg2]-K y o to rp h in  re m a in in g  a t th e  end  o f  th e  firs t p e rfu s io n  p e r io d  in  the  

p resen ce  o f  0.1 %  an d  0 .5 %  C S G

1 7 2

1

U n p a ired  t te st 

0 .1%  C S G

m ean =  8 6 .0

s tan d ard  d ev ia tio n =  9 .6 8 9 1 6 3

stan d ard  e rro r 

0 .5 %  C S G

=  5 .594041

m ean =  83 .15001

stan d ard  d ev ia tio n =  1 .54995

stan d ard  e rro r =  0 .7 7 4 9 7 4 8

p o o led  SE =  4 .7 6 9 2 9

t =  0 .5 9 7 5 7 1 3

p (p ro b ab ility ) =  0 .5 7 6 1 5 8

deg rees o f  freed o m =  5



A p p en d ix  X b

%  [D -A rg 2]-K y o to rp h in  re m a in in g  a t th e  en d  o f  th e  se c o n d  p e rfu s io n  p e r io d  in  th e  

p resen ce  o f  0.1 %  an d  0 .5 %  C S G

U n p a ired  t  te s t 

0 .1 %  C S G
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m ean =  95.5

stan d a rd  d ev ia tio n =  6 .8 5 6 3 6 7

stan d a rd  e rro r =  3 .9 5 8 5 2 5

0 .5%  C S G 

m ean =  91 .425

stan d a rd  d ev ia tio n =  2 .3 3 9 9 2 8

stan d a rd  e rro r =  1 .169964

p o o led  SE =  3 .5 8 9 6 0 8

t =  1.135221

p  (p ro b ab ility ) =  0 .3 0 7 7 5 3

d eg rees o f  freed o m =  5



1 7 4

A p p en d ix  X c

%  p e rcen t ch an g e  in  th e  %  [D -A rg 2]-K y o to rp h in  re m a in in g  a t th e  en d  o f  th e  seco n d  

p e rfu s io n  p e r io d  re la tiv e  to  th a t o f  th e  f irs t p e r io d  ( % A C  K yo) in  th e  p re se n c e  o f  0.1 %  

an d  0 .5%  C S G

U n p a ired  t te s t

0 .1 %  C S G

m ean =  11 .48333

stan d ard  d ev ia tio n =  7 .4 6 0 1 3 9

stan d ard  e rro r =  4 .3 0 7 1 1 3

0 .5 %  C S G

m ean =  9 .9825

stan d a rd  d ev ia tio n =  3 .5 4 3 5 4 2

s tan d a rd  e rro r =  1.771771

p o o led  SE =  4 .1 6 9 0 1 6

t =  0 .3 5 9 9 9 6 8

p  (p ro b ab ility ) =  0 .7 3 3 5 5 6

d eg rees  o f  freed o m =  5



U n p a ired  t te s t 

0 .1 %  C S G
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A ppendix Xd
LDH content in the nasal perfusate at the end o f  the first perfusion period in the
presence o f 0.1 %  and 0.5%  CS G

m ean =  4 7 9 .2 3 6 7

stan d ard  d ev ia tio n =  9 9 .0 7 7 7 8

stan d ard  e rro r =  5 7 .2 0 2 5 9

0.5%  C S G 

m ean =  4 7 8 .9 0 7 6

stan d ard  d e v ia tio n =  13 3 .9 5 5 7

stan d ard  e rro r =  6 6 .9 7 7 8 5

p o o led  SE =  9 2 .5 7 9 3 6

t =  0 .0 0 3 5 5 5 1 3 5

p  (p ro b ab ility ) =  0 .997301

d eg rees o f  fre e d o m =  5



A ppendix Xe
LDH content in the nasal perfusate at the end o f  the second perfusion period in the
presence o f  0.1 % and 0.5%  CS G

1 7 6

U n p a ired  t te s t 

0 .1%  C S G  

m ean

stan d ard  d ev ia tio n  

stan d ard  e rro r

0 .5%  CS G 

m ean

stan d ard  d ev ia tio n  

s tan d ard  e rro r 

p o o led  SE 

t

p (p ro b ab ility ) 

deg rees o f  freed o m

=  192.81 

=  4 3 .5 8 7 6  

=  2 5 .16531

=  170 .52  

=  7 8 .5 5 8 4 6  

=  3 9 .2 7 9 2 3  

=  51 .02261  

=  0 .4 3 6 8 6 5 4  

=  0 .6 8 0 4 3 2  

=  5
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A ppendix X f
% percent change in the LDH content at the end o f  the second perfusion  period

relative to that o f  the first period ( %AC l d h )  in the presence o f  0.1 %  and 0.5%  CS G

U n p a ired  t te st 

0 .1 %  C S G

m ean = -5 7 .4 0 3 3 4

stan d a rd  d ev ia tio n =  17 .1974

s tan d a rd  e rro r =  9 .9 2 8 9 2 2

0 .5%  C S G 

m ean =  - 6 4 .7 9

s tan d a rd  d ev ia tio n =  13.61965

s tan d a rd  e rro r =  6 .8 0 9 8 2 4

p o o le d  SE =  11 .57288

t =  0 .6 3 8 2 7 2 9

p  (p ro b ab ility ) =  0 .5 5 1 3 7 9

d eg rees o f  freed o m =  5



Appendix XI

Statistical analysis of the correlation between the % [D-Arg2]-Kyotorphin 
remaining in the nasal perfusate and the LDH content at the end of the

first perfusion period.



1 7 9

C o rre la tio n  d a ta  o f  th e  %  [D -A rg 2]-K y o to rp h in  re m a in in g  in  th e  n a sa l p e rfu sa te  an d  

the  L D H  co n ten t at th e  en d  o f  th e  f irs t p e rfu s io n  p e rio d

L D H  c o n te n t %  d ip ep tid e  rem a in in g

C on tro l 38 .33 98.1

5%  H P -P -C D 50.15 99 .6

1 .2 5 % D M -P -C D 5 1 0 .4 0 80.3

0 .1%  L C C 1154 .40 70 .33

0 .5%  C S J 4 2 7 .8 7 78 .2

0 .5%  C S G 478.91 83.2

Y =  -0.0262X + 96.58 r2 =  0.8492

T est o f  Z ero  co rre la tio n  

Ho : p  =  0 H a  : p  *  0

W here  p is th e  tru e  c o rre la tio n  c o e ff ic ien t, e s tim a te  by  r 

t  ท. 2 =  l r V n - 2  1 

V l-r2

W h en  r  =  -0 .9215  

t ท.2 =  1 -0 .9 2 1 5  V 6 -2  1

V l-0 .8 4 9 2  

=  4 .7 4 6

F ro m  th e  c o rre la tio n  c o e ff ic ie n t at 5%  lev e l o f  s ig n ific an ce , t  0.025 ( d f  =  4) is 

2 .776 . T h e re fo re , th e re  is s ig n if ic a n t c o rre la tio n  b e tw e e n  th e  L D H  c o n te n t an d  %  

d ip ep tid e  rem a in in g  a t th e  en d  o f  th e  f irs t p e rfu s io n  p e rio d  ( p < 0 .0 5 )



A ppendix XII

Statistical analysis of the correlation between the percent change in the % 

[D-Arg2]-Kyotorphin remaining in the nasal perfusate and the percent 
change in the LDH content at the end of the second perfusion period 
relative to that of the first period (%AC dipeptide remaining and %AC 
LDH content).
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C o rre la tio n  d a ta  o f  th e  p e rc e n t ch an g e  in  %  [D -A rg 2]-K y o to rp h in  re m a in in g  in  th e  

nasa l p e rfu sa te  an d  th e  L D H  co n ten t at th e  en d  o f  th e  seco n d  p e rfu s io n  p e r io d  re la tiv e  

to  th a t o f  th e  f irs t p e rio d . (% A c d ip ep tid e  re m a in in g  an d  % A c L D H  c o n te n t )

% A c L D H  co n ten t % A c d ip e p tid e  rem a in in g

1 .2 5 % D M -P -C D -84 .7 2 14.99

0 .1 %  L C C -91 .08 19.53

0 .5 %  C S J -6 2 .9 9 2 3 .18

0 .5 %  C S  G -6 4 .7 9 9 .98

y =  -0 .03  l x  +  14 .525  r2 =  0.0061

T es t o f  Z e ro  c o rre la tio n  

Ho : p  =  0 H a  : p *  0

W h ere  p is th e  tru e  c o rre la tio n  co e ffic ien t, e s tim a te  b y  r 

t ท-2 =  l r V n - 2  I 

V l- r2

W h en  r =  -0 .0781  

t ท-2 =  1-0.0781 V 6 -2  I

Vl -0 .0061  

=  0 .1 5 6 7

F ro m  th e  c o rre la tio n  c o e ffic ien t at 5%  level o f  s ig n ific an ce , 1 0.025 ( d f  =  4 ) is 

2 .7 7 6 . T h e re fo re , th e re  is  no  s ig n ific an t co rre la tio n  b e tw een  %  AC LDH a n d  %  AC Kyo

( p > 0 .0 5 )
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D em o g rap h ic  D a ta

Subject No. Age (yr) Height (cm) Weight (kg)
1 21 161 48
2 25 160 52
3 29 180 95
4 29 167 83
5 22 169 65
6 26 170 56

24 165 52
8 25 160 55

-ร&
It rep o rted  th a t n asa l so res , irr ita tio n  w e re  o ccu rred  in  th is  su b jec t tre a te d  w ith  300  IU  

sC T  in 0 .5 3 %  C S G  in  th e  seco n d  w eek .
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Percent plasma calcium level relative to the initial value after nasal 
administration of sCT with and without Enhancers
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The % calcium plasma level relative to the initial point following nasal administration o f 300 units sCT( isotonic pH 6 )

subject Times AUC (0_9111.(

กอ. 0 0.5 1 1.5 2 2.5 3 4 5 6 7 8 9

1 100.0 99.1 93.8 92.6 89.7 90.0 96.2 97.4 94.7 95.6 98.2 95.9 98.2 860.65

2 100.0 102.2 102.8 100.0 99.1 103.4 98.8 101.9 97.2 98.2 97.8 100.3 93.2 894.85

3 100.0 1๓ .6 100.6 1 ๓ .3 100.3 94.9 1๓ .9 99.0 96.2 98.1 98.7 96.2 101.8 888.12

4 100.0 99.4 99.7 97.8 99.4 97.5 98.2 109.0 1๓ .6 96.3 96.3 96.9 99.4 894.35

5 100.0 97.9 1๓ .7 101.9 97.0 97.9 99.1 99.7 96.7 91.8 97.3 91.5 94.3 871.18

6 100.0 1๓ .9 97.1 99.0 102.2 1๓ .3 1๓ .9 103.2 103.2 97.4 1๓ .6 1 ๓ .9 105.4 908.43

7 100.0 99.1 99.4 101.2 99.1 99.1 99.4 98.2 98.5 96.4 96.4 100.0 98.5 887.25

8 100.0 92.8 93.1 100.6 90.7 89.2 95.2 94.9 89.2 93.4 94.0 93.7 ๓ .1 844.35

mean 1 ๓ .0 99.0 98.4 99.2 97.2 96.5 98.6 100.4 97.0 95.9 97.4 96.9 98.7 881.15

% cV 0.03 2.87 3.5 2.94 4.69 5.12 2.08 4.32 4.28 2.35 2.01 3.45 3.94 2.38

SEM 0.01 1.01 1.22 1.03 1.61 1.75 0.73 1.53 1.47 0.8 0.69 1.18 1.37 7.40

The % plasma calcium level relative to the initial point following nasal administration of 300 units sCT. 

(w ith  1.25%DM-(3-CD)

subject Times AU'C(0-9hr)

no. 0 0.5 1 1.5 2 2.5 3 4 •' 5 6 7 8 9

1 100.0 95.1 101.1 98.9 97.5 90.5 106.0 98.2 1๓ .7 103.2 98.6 102.1 99.3 904.50

2 1 ๓ .0 1๓ .3 99.1 101.6 101.0 102.9 100.3 101.3 98.1 101.6 103.8 103.2 1 ๓ .2 912.28

3 100.0 100.3 97.1 96.2 94.1 95.9 98.5 98.2 100.0 97.6 96.2 94.7 104.5 879.62

4 100.0 98.8 101.3 100.3 104.1 91.9 90.0 100.6 103.8 97.8 98.4 1 ๓ .0 102.2 892.40

5 100.0 100.7 95.7 106.3 97.7 101.0 101.7 101.0 100.7 94.0 103:0 96.3 97.0 895.48

6 100.0 1๓ .0 99.4 101.6 1๓ .4 104.5 106.4 99.7 99.1 100.7 101.0 95.0 98.8 902.65

7 100.0 96.6 97.8 98.4 98.7 96.6 95.7 95.1 96.0 96.0 95.4 95.7 100.3 869.18

8 100.0 100.0 98.8 96.5 97.6 96.8 94.7 95.0 96.2 98.2 98.8 98.8 98.8 877.28

mean 100.0 99.0 98.8 100.0 98.9 97.5 99.2 98.7 100.1 98.6 99.4 S8.2 100.5 891.67

%cv 0.03 2.07 1.93 3.3 2.99 5.12 5.68 2.53 3.65 3.05 3.02 3.36 2.53 1.69

SEM 0.01 /tf.72 0.67 1.17 1.05 1.76 1.99 0.88 1.29 1.07 1.06 1.17 0.90 5.32
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The % calcium plasma level relative to the initial point following nasal administration of 300 units sCT. 

( with 0.5% CS G)

subject Times AUC(0-9hr)

no. 0 0.5 1 1.5 2 2.5 3 4 5 6 7 8 9

1 100.0 96.8 96.3 96.5 96.0 93.4 94.5 95.1 96.3 95.1 93.1 96.5 95.4 859.18

2 100.0 98.8 98.4 96.9 1 ๓ .0 98.1 1 ๓ .6 99.7 92.2 95.9 96.6 97.8 98.4 877.95

3 1๓ .0 95.6 76.3 90.8 92.0 93.8 93.8 92.0 79.5 65.3 74.2 92.6 93.5 769.95

4 100.0 93.5 95.8 94.9 95.5 87.0 85.2 95.2 98.2 92.6 93.8 94.7 96.7 845.10

5 100.0 100.0 100.0 98.3 97.3 99.0 93.3 95.3 97.0 93.9 99.0 ๓ .3 101.0 877.28

6 100.0 100.0 92.3 90.4 96.3 94.7 96.9 96.9 88.9 88.3 ๓ .1 ๓ . ร 93.2 836.13

7 100.0 97.6 94.6 100.0 91.8 95.8 96.1 94.9 93.4 91.5 94.3 81.2 93.1 838.83

8 100.0 98.2 99.1 102.4 98.5 96.4 97.9 99.1 85.6 93.1 92.8 91.9 92.8 854.63

mean 1๓ .0 97.5 94.1 96.3 95.9 94.8 94.8 96.0 91.4 89.5 91.7 93.1 95.5 844.88

% cv 0.03 2.28 8.11 4.34 2.99 3.92 4.81 2.59 7 11.2 8.23 6.08 3.14 4.04

SEM 0.01 0.79 2.7 1.48 1.01 1.31 1.61 0.88 2.26 3.55 2.67 2 1.06 12.08
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VITA

M iss A risa ra  M u an g k u m  w as h o m e d  on  2 4 th  A p ril 1970 in 

P itsan u lo k , T h a ilan d . S he g rad u a ted  w ith  th e  B ach e lo r o f  P h a rm acy  D eg ree  from  

th e  F acu lty  o f  P h a rm acy , C h ian g m a i U n iv e rs ity  in  1994. A fte r  g rad u a tio n , she 

w o rk ed  a t K a m p e n g p e t H o sp ita l, K am p en g p e t, T h a ilan d  fo r tw o  y ea rs , be fo re  

en te rin g  th e  M a s te r ’s D eg ree  p ro g ra m  in  D ep a rtm en t o f  P h a rm a c y  at th e  F acu lty  

o f  P h a rm aceu tica l S c ien ces , C h u la lo n g k o m  U n iv ersity .
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