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Lampiran 1. Perhitungan penyiapan agonis dan piperin 

Penyiapan adrenalin 

M = 
            

  
 x 

    

           
 

2 x 10
-3

 = 
            

         
 x 

    

     
 

Bobot (gram) =  
                

   
 

Bobot (gram) = 0.003664 

Bobot (mg)  = 3,66 mg 

Sediaan injeksi adrenalin 1mg/ml 

Volume yang diambil (ml) = 
       

        
 

Volume yang diambil (ml) = 3,66 ml ad 10 ml 

 Adrenalin stok : 

3,66 ml ad 10 ml = 2 x 10
-3 

Penyiapan piperin 

M = 
            

  
 x 

    

           
 

2 x 10
-2  

= 
            

      
 x 

    

    
 

Bobot (gram) =  
              

   
 

Bobot (gram) = 0,0028534 gr 

Bobot (mg)  = 28,534 mg 

 Stok piperin : 

28,354 ad 5 ml = 2 x 10
-2  

 

 



55 

 

Lampiran 2. Data pengaruh timolol Terhadap Reseptor Β2  Adrenergik Otot Polos Aorta 

Data respon kontraksi seri adrenalin tanpa praperlakuan antagonis 

log Respon kontraksi  Mean SEM 

  1 2 3 4 5 6 7 8 9 10     

-
10.0 28.95 28.13 14.81 40.74 20.69 18.01 16.67 14.67 18.18 18.60 21.94 2.61 

-9.5 36.84 37.50 33.33 44.44 24.14 25.59 22.92 24.00 29.55 23.26 30.16 2.38 

-9.0 36.84 37.50 38.89 48.15 29.31 35.07 29.17 33.33 34.09 27.91 35.03 1.88 

-8.5 60.53 59.38 53.70 48.15 41.38 45.97 50.00 40.00 47.73 34.88 48.17 2.60 

-8.0 63.16 81.25 68.52 48.15 55.17 54.98 54.17 45.33 54.55 44.19 56.95 3.59 

-7.5 73.68 93.75 83.33 48.15 70.69 67.30 54.17 56.00 63.64 44.19 65.49 4.93 

-7.0 84.21 93.75 100.00 51.85 70.69 73.93 54.17 61.33 75.00 60.47 72.54 5.15 

-6.5 89.47 93.75 100.00 51.85 87.93 82.94 54.17 68.00 86.36 76.74 79.12 5.16 

-6.0 97.37 100.00 100.00 51.85 87.93 91.00 79.17 68.00 86.36 83.72 84.54 4.80 

-5.5 100.00 100.00 100.00 66.67 93.10 96.68 83.33 80.00 90.91 93.02 90.37 3.42 

-5.0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 0.00 

  

 

Data respon kontraksi seri adrenalin akibat praperlakuan timolol 10 µM 

log Respon kontraksi Mean SEM 

  1 2 3 4 5     

-10.0 15.65 10.42 4.00 18.18 9.30 11.51 2.49 

-9.5 25.22 22.92 8.00 27.27 11.63 19.01 3.86 

-9.0 27.83 29.17 13.33 29.55 18.60 23.70 3.27 

-8.5 40.00 35.42 18.67 36.36 25.58 31.21 3.94 

-8.0 47.83 39.58 26.67 38.64 25.58 35.66 4.21 

-7.5 48.70 39.58 33.33 40.91 37.21 39.95 2.54 

-7.0 52.17 39.58 37.33 45.45 41.86 43.28 2.60 

-6.5 78.26 45.83 42.67 54.55 44.19 53.10 6.62 

-6.0 83.48 54.17 52.00 68.18 46.51 60.87 6.69 

-5.5 90.43 54.17 74.67 81.82 60.47 72.31 6.69 

-5.0 95.65 56.25 74.67 88.64 72.09 77.46 6.86 
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Data respon kontraksi seri adrenalin akibat praperlakuan timolol 50 µM 

log Respon kontraksi Mean SEM 

  1 2 3 4 5     

-10.0 28.95 21.88 18.52 18.52 24.14 22.40 1.95 

-9.5 36.84 21.88 25.93 18.52 24.14 25.46 3.10 

-9.0 36.84 21.88 25.93 18.52 24.14 25.46 3.10 

-8.5 60.53 31.25 27.78 18.52 24.14 32.44 7.33 

-8.0 63.16 31.25 33.33 18.52 27.59 34.77 7.54 

-7.5 73.68 31.25 40.74 18.52 32.76 39.39 9.28 

-7.0 84.21 31.25 48.15 44.44 34.48 48.51 9.45 

-6.5 89.47 31.25 55.56 48.15 41.38 53.16 9.92 

-6.0 97.37 62.50 74.07 51.85 51.72 67.50 8.53 

-5.5 100.00 75.00 74.07 51.85 51.72 70.53 8.95 

-5.0 100.00 75.00 79.63 51.85 68.97 75.09 7.81 

 

Data nilai pD2 Timolol 

  Nilai pD2 

No.  (-) Timolol  (+)Timolol  10 (+)Timolol  50 

1 8.73 7.33 6.76 

2 8.73 6.26 6.21 

3 8.64 6.11 6.88 

4 7.26 6.76 6.26 

5 8.20 5.88 5.60 

6 8.29     

7 8.17     

8 7.79     

9 8.35     

10 7.34     

Mean 8.15 6.47 6.34 

SEM 0.17 0.18 0.16 
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Lampiran 3. Data pengaruh Piperin Terhadap Reseptor β2  Adrenergik Otot Polos Aorta 

 

 

Data respon kontraksi seri adrenalin tanpa praperlakuan antagonis 

log Respon kontraksi Mean SEM 

  1 2 3 4 5 6 7 8 9 10     

-
10.0 22.73 20.45 53.57 15.19 27.78 15.57 17.86 16.92 16.92 20.69 22.77 3.63 

-9.5 39.39 20.45 53.57 17.72 27.78 25.41 27.98 26.15 26.15 20.69 28.53 3.35 

-9.0 45.45 25.00 53.57 27.85 27.78 35.25 33.33 30.77 30.77 27.59 33.74 2.86 

-8.5 60.61 34.09 53.57 45.57 36.11 40.98 41.67 43.08 43.08 39.66 43.84 2.51 

-8.0 75.76 52.27 78.57 63.29 38.89 51.64 50.60 49.23 49.23 50.00 55.95 3.99 

-7.5 93.94 54.55 100.00 63.29 38.89 54.92 53.57 52.31 52.31 60.34 62.41 6.12 

-7.0 95.45 72.73 100.00 63.29 55.56 53.28 70.24 58.46 58.46 60.34 68.78 5.20 

-6.5 100.00 77.27 100.00 63.29 88.89 68.03 83.33 70.77 70.77 72.41 79.48 4.14 

-6.0 100.00 84.09 100.00 63.29 88.89 74.59 84.52 92.31 92.31 86.21 86.62 3.54 

-5.5 100.00 84.09 100.00 65.82 100.00 86.89 89.29 100.00 100.00 89.66 91.57 3.50 

-5.0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 0.00 

 

 

Data respon kontraksi seri adrenalin akibat praperlakuan piperin 10 µM 

log Respon kontraksi Mean SEM 

  1 2 3 4 5     

-
10.0 5.74 11.90 16.92 13.27 12.07 11.98 1.80 

-9.5 6.56 11.90 26.15 15.04 15.52 15.04 3.21 

-9.0 9.84 11.90 30.77 18.58 20.69 18.36 3.70 

-8.5 13.11 21.43 43.08 21.24 24.14 24.60 4.97 

-8.0 13.11 25.00 52.31 23.01 37.93 30.27 6.78 

-7.5 14.75 33.33 52.31 23.01 43.10 33.30 6.74 

-7.0 18.03 33.33 58.46 35.40 51.72 39.39 7.16 

-6.5 26.23 38.10 70.77 47.79 58.62 48.30 7.76 

-6.0 32.79 44.05 92.31 52.21 65.52 57.37 10.24 

-5.5 44.26 47.62 100.00 59.29 72.41 64.72 10.11 

-5.0 59.02 70.24 100.00 67.26 79.31 75.16 7.01 

 

 

 

Data respon kontraksi seri adrenalin akibat praperlakuan piperin 50 µM 
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log Respon kontraksi Mean SEM 

  1 2 3 4 5     

-
10.0 18.18 0.00 0.00 12.66 16.67 9.50 3.98 

-9.5 18.18 13.64 17.86 12.66 16.67 15.80 1.12 

-9.0 22.73 13.64 17.86 12.66 16.67 16.71 1.78 

-8.5 30.30 13.64 46.43 12.66 27.78 26.16 6.20 

-8.0 36.36 22.73 46.43 12.66 44.44 32.52 6.48 

-7.5 39.39 34.09 46.43 12.66 44.44 35.40 6.08 

-7.0 45.45 43.18 46.43 12.66 44.44 38.43 6.47 

-6.5 45.45 43.18 46.43 27.85 47.22 42.03 3.61 

-6.0 48.48 50.00 46.43 27.85 58.33 46.22 5.02 

-5.5 51.52 50.00 57.14 70.89 99.00 65.71 9.10 

-5.0 57.58 63.64 67.86 70.89 100.00 71.99 7.35 

 

Data nilai pD2 piperin 

  Nilai pD2 

No. 
(-) 
piperin (+)piperin 10 (+)piprine 100 

1 8.86 5.32 5.76 

2 8.48 5.47 6.02 

3 8.60 6.96 5.84 

4 8.39 6.26 5.75 

5 7.17 7.10 6.39 

6 8.08     

7 8.03     

8 8.13     

9 8.25     

10 8.02     

Mean 8.20 6.22 5.95 

SEM 0.14 0.26 0.08 
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Lampiran 4. Hasil Uji Statistik Pada Uji Pengaruh Timolol Reseptor β2  

Adrenergik Otot Polos Aorta 

 

Case Processing Summary 

 

perlakuan 

Cases 

 Valid Missing Total 

 N Percent N Percent N Percent 

pD2 non timolol 10 100.0% 0 .0% 10 100.0% 

10 mikro 5 100.0% 0 .0% 5 100.0% 

50 mikro 5 100.0% 0 .0% 5 100.0% 

 

 

 

Tests of Normality 

 

perlakuan 

Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

pD2 non timolol .215 10 .200
*
 .891 10 .175 

10 mikro .240 5 .200
*
 .933 5 .619 

50 mikro .198 5 .200
*
 .931 5 .604 

a. Lilliefors Significance Correction     

*. This is a lower bound of the true significance.    

 

Tes nomalitas untuk menguji data normal atau tidak dengan ditunjukan 

dengan nilai p>0,05 dengan kepercayaan 95%, dan terlihat bahwa nilai sig. > 0,05 

yang berarti data tersebut normal. 

 

Test of Homogeneity of Variance 

  Levene Statistic df1 df2 Sig. 

pD2 Based on Mean .095 2 17 .910 

Based on Median .029 2 17 .971 

Based on Median and with 

adjusted df 
.029 2 16.340 .971 

Based on trimmed mean .084 2 17 .919 
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Tes homogenitas untuk mengetahui persebaran data homogen atau tidak 

dengan bitunjukan nilai sig. > 0,05 dengan kepercayaan 95% dan terlihat bahwa 

nilai sig. > 0,05 yang berarti data tersebut homogen. 

 

Oneway 

 

 

Test of Homogeneity of Variances 

pD2    

Levene Statistic df1 df2 Sig. 

.095 2 17 .910 

 

 

 

 

 

ANOVA 

pD2      

 Sum of Squares df Mean Square F Sig. 

Between Groups 15.265 2 7.632 26.278 .000 

Within Groups 4.938 17 .290   

Total 20.202 19    

 

Uji anova untuk mengetahui karakteristik dari suatu data yang memiliki lebih dari 

2 variabel. Perbedaan ditunjukan dengan nilai sig. <0,05 dengan tingkat 

kepercayaan 95%. dan terlihat bahwa nilai sig. < 0,05 yang berarti data tersebut 

berbeda signifikan 

 

Post Hoc Tests 

 

Multiple Comparisons 

Dependent Variable:pD2       

 

(I) perlakuan (J) perlakuan 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

 Lower Bound Upper Bound 

Tukey HSD non timolol 10 mikro 1.68200
*
 .29518 .000 .9247 2.4393 

50 mikro 1.80800
*
 .29518 .000 1.0507 2.5653 

10 mikro non timolol -1.68200
*
 .29518 .000 -2.4393 -.9247 
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50 mikro .12600 .34085 .928 -.7484 1.0004 

50 mikro non timolol -1.80800
*
 .29518 .000 -2.5653 -1.0507 

10 mikro -.12600 .34085 .928 -1.0004 .7484 

LSD non timolol 10 mikro 1.68200
*
 .29518 .000 1.0592 2.3048 

50 mikro 1.80800
*
 .29518 .000 1.1852 2.4308 

10 mikro non timolol -1.68200
*
 .29518 .000 -2.3048 -1.0592 

50 mikro .12600 .34085 .716 -.5931 .8451 

50 mikro non timolol -1.80800
*
 .29518 .000 -2.4308 -1.1852 

10 mikro -.12600 .34085 .716 -.8451 .5931 

*. The mean difference is significant at the 0.05 level.     

 

 

 

pD2 

 

perlakuan N 

Subset for alpha = 0.05 

 1 2 

Tukey HSD
a
 50 mikro 5 6.3420  

10 mikro 5 6.4680  

non timolol 10  8.1500 

Sig.  .914 1.000 

Means for groups in homogeneous subsets are displayed. 

a. Uses Harmonic Mean Sample Size = 6.000. 

 

 

 

 

 

 

 

 

 

 



62 

 

Lampiran 5. Hasil Uji Statistik Pada Uji Pengaruh piperin Reseptor β2  

Adrenergik Otot Polos Aorta 

 

 

Tests of Normality 

 

perlakuan 

Kolmogorov-Smirnov
a
 Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 

pD2 non piperin .245 10 .090 .911 10 .289 

10 mikro .220 5 .200
*
 .883 5 .322 

50 mikro .262 5 .200
*
 .831 5 .142 

a. Lilliefors Significance Correction     

*. This is a lower bound of the true significance.    

 

Tes nomalitas untuk menguji data normal atau tidak dengan ditunjukan 

dengan nilai p>0,05 dengan kepercayaan 95% dan terlihat bahwa nilai sig. > 0,05 

yang berarti data tersebut normal. 

 

 

 

 

 

 

Test of Homogeneity of Variance 

  Levene Statistic df1 df2 Sig. 

pD2 Based on Mean 3.489 2 17 .054 

Based on Median 3.230 2 17 .065 

Based on Median and with 

adjusted df 
3.230 2 15.232 .068 

Based on trimmed mean 3.481 2 17 .054 

Tes homogenitas untuk mengetahui persebaran data homogen atau tidak 

dengan bitunjukan nilai sig. > 0,05 dengan kepercayaan 95% dan terlihat bahwa 

nilai sig. > 0,05 yang berarti data tersebut homogen. 

 

 

Descriptives 

pD2         
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N Mean Std. Deviation Std. Error 

95% Confidence Interval for 

Mean 

Minimum Maximum  Lower Bound Upper Bound 

non piperin 10 8.2010 .45388 .14353 7.8763 8.5257 7.17 8.86 

10 mikro 5 6.2220 .82099 .36716 5.2026 7.2414 5.32 7.10 

50 mikro 5 5.9520 .26771 .11972 5.6196 6.2844 5.75 6.39 

Total 20 7.1440 1.20009 .26835 6.5823 7.7057 5.32 8.86 

 

 

 

ANOVA 

pD2      

 Sum of Squares df Mean Square F Sig. 

Between Groups 22.527 2 11.264 39.588 .000 

Within Groups 4.837 17 .285   

Total 27.364 19    

 

Uji anova untuk mengetahui karakteristik dari suatu data yang memiliki lebih dari 

2 variabel. Perbedaan ditunjukan dengan nilai sig. <0,05 dengan tingkat 

kepercayaan 95% dan terlihat bahwa nilai sig. < 0,05 yang berarti data tersebut 

berbeda signifikan  
 

Multiple Comparisons 

Dependent Variable:pD2       

 

(I) perlakuan (J) perlakuan 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

 Lower Bound Upper Bound 

Tukey HSD non piperin 10 mikro 1.97900
*
 .29216 .000 1.2295 2.7285 

50 mikro 2.24900
*
 .29216 .000 1.4995 2.9985 

10 mikro non piperin -1.97900
*
 .29216 .000 -2.7285 -1.2295 

50 mikro .27000 .33735 .708 -.5954 1.1354 

50 mikro non piperin -2.24900
*
 .29216 .000 -2.9985 -1.4995 

10 mikro -.27000 .33735 .708 -1.1354 .5954 

LSD non piperin 10 mikro 1.97900
*
 .29216 .000 1.3626 2.5954 
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50 mikro 2.24900
*
 .29216 .000 1.6326 2.8654 

10 mikro non piperin -1.97900
*
 .29216 .000 -2.5954 -1.3626 

50 mikro .27000 .33735 .435 -.4418 .9818 

50 mikro non piperin -2.24900
*
 .29216 .000 -2.8654 -1.6326 

10 mikro -.27000 .33735 .435 -.9818 .4418 

*. The mean difference is significant at the 0.05 level.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lampiran 6. Hasil Uji Statistik antara piperin dengan timolol  
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Test of Homogeneity of Variances 

pD2    

Levene Statistic df1 df2 Sig. 

1.482 5 34 .222 

 

Hasil uji homogenitas menunjukan bahwa data yang diujikan adalah homogen 

dengan nilai sig. > 0,05 (sig. = 0,222) 

 

ANOVA 

pD2      

 Sum of Squares df Mean Square F Sig. 

Between Groups 37.970 5 7.594 26.416 .000 

Within Groups 9.774 34 .287   

Total 47.745 39    

 

Hasil uji dengan Anova menunjukan nilai yang berbeda signifikan (sig. <0,05 

yaitu 0,000) 

  

Multiple Comparisons 

Dependent Variable:pD2       

 

(I) perlakuan (J) perlakuan 

Mean Difference 

(I-J) Std. Error Sig. 

95% Confidence Interval 

 Lower Bound Upper Bound 

Tukey HSD non piperin piperin 10 micro 1.97900
*
 .29367 .000 1.0926 2.8654 

piperin 50 micro 2.24900
*
 .29367 .000 1.3626 3.1354 

non timolol .05100 .23978 1.000 -.6727 .7747 

timolol 10 micro 1.73300
*
 .29367 .000 .8466 2.6194 

timolol 50 micro 1.85900
*
 .29367 .000 .9726 2.7454 

piperin 10 

micro 

non piperin -1.97900
*
 .29367 .000 -2.8654 -1.0926 

piperin 50 micro .27000 .33911 .966 -.7535 1.2935 

non timolol -1.92800
*
 .29367 .000 -2.8144 -1.0416 

timolol 10 micro -.24600 .33911 .977 -1.2695 .7775 
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timolol 50 micro -.12000 .33911 .999 -1.1435 .9035 

piperin 50 

micro 

non piperin -2.24900
*
 .29367 .000 -3.1354 -1.3626 

piperin 10 micro -.27000 .33911 .966 -1.2935 .7535 

non timolol -2.19800
*
 .29367 .000 -3.0844 -1.3116 

timolol 10 micro -.51600 .33911 .653 -1.5395 .5075 

timolol 50 micro -.39000 .33911 .857 -1.4135 .6335 

non timolol non piperin -.05100 .23978 1.000 -.7747 .6727 

piperin 10 micro 1.92800
*
 .29367 .000 1.0416 2.8144 

piperin 50 micro 2.19800
*
 .29367 .000 1.3116 3.0844 

timolol 10 micro 1.68200
*
 .29367 .000 .7956 2.5684 

timolol 50 micro 1.80800
*
 .29367 .000 .9216 2.6944 

timolol 10 

micro 

non piperin -1.73300
*
 .29367 .000 -2.6194 -.8466 

piperin 10 micro .24600 .33911 .977 -.7775 1.2695 

piperin 50 micro .51600 .33911 .653 -.5075 1.5395 

non timolol -1.68200
*
 .29367 .000 -2.5684 -.7956 

timolol 50 micro .12600 .33911 .999 -.8975 1.1495 

timolol 50 

micro 

non piperin -1.85900
*
 .29367 .000 -2.7454 -.9726 

piperin 10 micro .12000 .33911 .999 -.9035 1.1435 

piperin 50 micro .39000 .33911 .857 -.6335 1.4135 

non timolol -1.80800
*
 .29367 .000 -2.6944 -.9216 

timolol 10 micro -.12600 .33911 .999 -1.1495 .8975 

LSD non piperin piperin 10 micro 1.97900
*
 .29367 .000 1.3822 2.5758 

piperin 50 micro 2.24900
*
 .29367 .000 1.6522 2.8458 

non timolol .05100 .23978 .833 -.4363 .5383 

timolol 10 micro 1.73300
*
 .29367 .000 1.1362 2.3298 

timolol 50 micro 1.85900
*
 .29367 .000 1.2622 2.4558 

piperin 10 

micro 

non piperin -1.97900
*
 .29367 .000 -2.5758 -1.3822 

piperin 50 micro .27000 .33911 .431 -.4191 .9591 

non timolol -1.92800
*
 .29367 .000 -2.5248 -1.3312 

timolol 10 micro -.24600 .33911 .473 -.9351 .4431 

timolol 50 micro -.12000 .33911 .726 -.8091 .5691 
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piperin 50 

micro 

non piperin -2.24900
*
 .29367 .000 -2.8458 -1.6522 

piperin 10 micro -.27000 .33911 .431 -.9591 .4191 

non timolol -2.19800
*
 .29367 .000 -2.7948 -1.6012 

timolol 10 micro -.51600 .33911 .137 -1.2051 .1731 

timolol 50 micro -.39000 .33911 .258 -1.0791 .2991 

non timolol non piperin -.05100 .23978 .833 -.5383 .4363 

piperin 10 micro 1.92800
*
 .29367 .000 1.3312 2.5248 

piperin 50 micro 2.19800
*
 .29367 .000 1.6012 2.7948 

timolol 10 micro 1.68200
*
 .29367 .000 1.0852 2.2788 

timolol 50 micro 1.80800
*
 .29367 .000 1.2112 2.4048 

timolol 10 

micro 

non piperin -1.73300
*
 .29367 .000 -2.3298 -1.1362 

piperin 10 micro .24600 .33911 .473 -.4431 .9351 

piperin 50 micro .51600 .33911 .137 -.1731 1.2051 

non timolol -1.68200
*
 .29367 .000 -2.2788 -1.0852 

timolol 50 micro .12600 .33911 .713 -.5631 .8151 

timolol 50 

micro 

non piperin -1.85900
*
 .29367 .000 -2.4558 -1.2622 

piperin 10 micro .12000 .33911 .726 -.5691 .8091 

piperin 50 micro .39000 .33911 .258 -.2991 1.0791 

non timolol -1.80800
*
 .29367 .000 -2.4048 -1.2112 

timolol 10 micro -.12600 .33911 .713 -.8151 .5631 

*. The mean difference is significant at the 0.05 level.     

 Hasil uji LSD menunjukan bahwa antara perlakuan piperin dengan timolol tidak 

berbeda signifikan  
 

 

 

 

 

Lampiran 7. Hasil Konformasi Molecular Docking 



68 

 

Hasil Konformasi Molecular Docking Native Ligand 

 

 

 

 

 

 

 

 

 

 

 

 

Hasil Konformasi Molecular Docking Piperin  
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Hasil Konformasi Molecular Docking  timolol 
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Lampiran 8. Dokumentasi preparasi organ  

 

 

Lampiran 9. Dokumentasi Aorta yang telah dibersihkan dan diikat kedua sisinya 

dimasukkan ke dalam chamber 
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Lampiran 10. Pencatatan reaksi kontraksi dengan aplikasi Labscribe 2 
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Lampiran 11. Dokumentasi keterangan lolos uji etik 
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Lampiran 12. Hasil cek turnitin  

 

 


