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6.2 Appendix B: The selection and biochemical parameters of the monkeys. 

Table B1: Animal selection based on lipogram levels 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Groups Gender Animal 
ID 

Cholesterol 
(mmol/l) 

HDL-C 
(mmol/l) 

LDL-C 
(mmol/l) 

TG 
(mmol/l) 

Non-HDL-C 
(mmol/l) 

Cholesterol 
Ratio 

Control Females 401 3.2 1.6 1.4 0.56 1.6 2 
  412 3.7 2.1 1.4 0.88 1.6 1.8 
 

 
416 3.5 2.1 1.3 0.64 1.4 1.7 

  418 3.1 2 1 0.44 1.1 1.6 
 Males 394 3.3 1.9 1.3 0.29 1.4 1.7 
 

 
413 2.4 1.7 0.6 0.36 0.7 1.4 

  391 3 1.6 1.2 0.38 1.4 1.9 
  398 2.8 1.6 1 0.44 1.2 1.8 
 

 Mean 3.5875 1.8375 1.35 0.95125 1.75 1.9625  
 SD 0.203101 0.199553 0.119523 0.422118 0.177281 0.206588 

Niacin Females 399 3.8 2.1 1.4 0.41 1.7 1.8 
 

 
402 4.5 2.8 1.5 0.48 1.7 1.6 

 
 

410 5 2.6 2.2 0.65 2.4 1.9 
 

 
415 5.7 2.1 3.3 0.59 3.6 2.7 

 Males 389 2.4 1.7 0.6 0.43 0.7 1.4 
 

 
397 3.4 2.1 1.4 0.49 1.3 1.6 

 
 

406 3.9 2.3 1.5 0.35 1.6 1.7 
 

 
1 3.1 2.1 0.8 0.29 1 1.5 

 
 Mean 3.975 2.225 1.5875 0.46125 1.75 1.775  
 SD 1.06335 0.341216 0.844203 0.118736 0.905539 0.406202 
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6.3 Appendix C: The treatment period and food consumption 

Table C1: Treatment periods.                

 

 

 

Table C2:  Food consumption for the 30g bolus in mean ± SD %. 

 

 

 

 

 

 

Table C3: Food consumption for the 70g bolus in mean ± SD %. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Period Weeks Start End 

Baseline  Week (1 - 2) 02.01.19 16.01.19 

Treatment Week  3-14 16.01.19 10.04.19 

Washout Week  15-18 11.04.19 08.05.19 

Group  Baseline (T0) T1 T 2 T3 T4 T5 
 
Niacin 
  

 
100                                

 
100 

 
100 

 
100 

 
100 

 
100 

Control 100 100 100 100 100 100 

Group  Baseline (T0) T1 T 2 T3 T4 T5 
 
Niacin 
  

 
100                                

 
100 

 
100 

 
100 

 
100 

 
100 

Control 100 100 100 100 100 100 
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6.4 Appendix D: The niacin treatment interval 

Baseline (T0) 

 

 

 

 

 

 

  

 

 

 

 

 

Groups Animal ID  Cholesterol 
(mmol/l) 

HDL-C 
(mmol/l) 

LDL-C 
(mmol/l) 

       TG 
(mmol/l) 

Non-HDL-C 
(mmol/l) 

Cholesterol 
Ratio 

Weight 
(Kg) 

Control 401 3.7 1.7 1.5 0.82 2 2.2 5.66 
 

412 3.4 1.9 1.2 1.22 1.5 1.8 3.97  
416 3.9 2 1.6 0.88 1.9 2 3.11  
418 3.3 1.7 1.1 1.06 1.6 1.9 3.47  
394 3.6 2 1.4 0.38 1.6 1.8 4.28 

 
413 2.6 1.7 0.7 0.32 0.9 1.5        5.9  
391 2.9 1.4 0.9 0.79 1.5 2.1 6.11  
398 2.7 1.4 1 0.64 1.3 1.9 5.1 

 Mean 3.26 1.73 1.18 0.76 1.54 1.90 4.70 
 SD 0.45 0.22 0.29 0.29 0.32 0.20 1.08 
Niacin 399 4.2 2 1.8 0.83 2.2 2.1 3.7 
 

402 3.4 1.7 1.3 0.74 1.7 2 3.08  
410 5 2.1 2.3 0.52 2.9 2.4 4.14  
415 5.6 2.2 3 0.83 3.4 2.5 4.36 

 
389 3.3 1.7 1.2 0.81 1.6 1.9 5.33 

 
397 3.3 1.6 1.2 1.33 1.7 2.1 6.09  
406 4 1.9 1.8 0.57 2.1 2.1 4.91  
1 3.6 2 1.3 0.29 1.6 1.8 5.84 

 Mean 4.05 1.9 1.74 0.74 2.15 2.11 4.68 
 SD 0.80 0.2 0.60 0.28 0.63 0.22 0.98 
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Time point (T1) 
        

Groups Animal 
ID  

Cholesterol 
(mmol/l) 

HDL-C 
(mmol/l) 

LDL-C 
(mmol/l) 

TG 
(mmol/l) 

Non-HDL-
C (mmol/l) 

Cholesterol 
Ratio 

Weight 
(Kg) 

Control 401 3.2 1.6 1.4 0.56 1.6 2 5.66  
412 3.7 2.1 1.4 0.88 1.6 1.8 4.08  
416 3.5 2.1 1.3 0.64 1.4 1.7 3.35 

 
418 3.1 2 1 0.44 1.1 1.6 3.57 

 
394 3.3 1.9 1.3 0.29 1.4 1.7 4.51  
413 2.4 1.7 0.6 0.36 0.7 1.4 6.06  
391 3 1.6 1.2 0.38 1.4 1.9 6.01 

 
398 2.8 1.6 1 0.44 1.2 1.8 5.19 

 Mean  3.13   1.83    1.15 0.50 1.3   1.74 4.80 
 SD  0.38   0.21    0.25 0.18   0.28    0.17 1.01 
Niacin 399 3.8 2.1 1.4 0.41 1.7 1.8 3.59  

402 4.5 2.8 1.5 0.48 1.7 1.6 3.08  
410 5 2.6 2.2 0.65 2.4 1.9 4.03 

 
415 5.7 2.1 3.3 0.59 3.6 2.7 3.91  
389 2.4 1.7 0.6 0.43 0.7 1.4 5.63  
397 3.4 2.1 1.4 0.49 1.3 1.6 6.31  
406 3.9 2.3 1.5 0.35 1.6 1.7 5.1 

 
1 3.1 2.1 0.8 0.29 1 1.5 6.01 

 Mean 3.98   2.23 1.59 0.46 1.75 1.78 4.71 
 SD 0.99   0.32 0.79 0.11 0.85 0.38 1.13 
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Time point 2 (T2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Groups Animal 
ID  

Cholesterol 
(mmol/l) 

HDL-C 
(mmol/l) 

LDL-C 
(mmol/l) 

   TG 
(mmol/l) 

Non-HDL-C 
(mmol/l) 

Cholesterol 
Ratio 

Weight 
(Kg) 

Control 401 3.7 1.8 1.6 0.43 1.9 2.1 5.53  
412 4 2.2 1.4 0.77 1.8 1.8 4.1  
416 3.4 2.1 1.2 0.39 1.3 1.6 3.29  
418 2.9 1.6 1 0.7 1.3 1.8 3.51 

 
394 3.5 1.9 1.3 0.3 1.6 1.8 4.4  
413 2.8 1.7 0.8 0.38 1.1 1.6 5.92  
391 3.2 1.5 1.4 0.23 1.7 2.1 5.73  
398 2.8 1.5 1 0.39 1.3 1.9 5.01 

 Mean 3.29 1.79 1.21 0.45 1.5 1.84 4.69 
 SD 0.41 0.25 0.25 0.18 0.27 0.18 0.95 
Niacin 399 4.2 2.2 1.9 0.6 2 1.9 3.42  

402 3.9 2.6 1 0.93 1.3 1.5 3.1  
410 4.9 2.4 2.5 0.78 2.5 2 3.95  
415 5.8 2 3.9 0.44 3.8 2.9 3.58  
389 2.8 2 0.8 0.46 0.8 1.4 5.32  
397 3.6 2.2 1.3 0.88 1.4 1.6 6.19  
406 3.8 2.2 1.5 0.47 1.6 1.7 4.99  
1 3.4 2.3 1 0.22 1.1 1.5 5.9 

 Mean 4.05 2.24 1.74 0.60 1.81 1.81 4.56 
 SD 0.87 0.19 0.97 0.23 0.90 0.45 1.12 
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Time point 3 (T3) 

Groups Animal ID  Cholesterol 
(mmol/l) 

HDL-C 
(mmol/l) 

LDL-C 
(mmol/l) 

TG 
(mmol/l) 

Non-HDL-C 
(mmol/l) 

Cholesterol 
Ratio 

Weight 
(Kg) 

Control 401 3.5 1.9 1.6 0.73 1.6 1.8 5.39  
412 4 2.3 1.5 1.16 1.7 1.7 4.21  
416 3.8 2.2 1.4 0.86 1.6 1.7 3.35  
418 3.5 1.8 1.5 0.85 1.7 1.9 3.5 

 
394 3.7 2 1.2 0.43 1.7 1.9 4.53  
413 2.7 1.9 0.8 0.29 0.8 1.4 6.08  
391 3 1.5 0.9 0.43 1.5 2 5.89  
398 3.2 1.9 1.1 0.55 1.3 1.7 5.14 

 Mean   3.43   1.94   1.25 0.66    1.49   1.76 4.76 
 SD  0.41    0.23    0.28 0.27     0.29    0.17  0.97 
Niacin 399 4.1 2.5 1.5 0.38 1.6 1.6 3.35  

402 5 3.2 1.6 0.57 1.8 1.6 3.16  
410 4.5 3.1 1.5 0.51 1.4 1.5 3.97  
415 4.7 2.5 2.2 0.61 2.2 1.9 3.59 

 
389 2.8 2 0.6 0.43 0.8 1.4 5.56  
397 3.9 2.5 1.2 0.97 1.4 1.6 6.4  
406 3.7 2.3 1.5 0.44 1.4 1.6 5.27  
1 3.5 2.4 0.9 0.56 1.1 1.5 6.04 

 Mean   4.03   2.56   1.38 0.56   1.46   1.59 4.67 
 SD   0.66   0.37   0.45 0.17   0.40     0.14 1.21 
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Time point 4 (T4) 

Groups Animal 
ID  

Cholesterol 
(mmol/l) 

HDL-C 
(mmol/l) 

LDL-C 
(mmol/l) 

TG 
(mmol/l) 

Non-HDL-C 
(mmol/l) 

Cholesterol 
Ratio 

Weight 
(Kg) 

Control 401 3.5 1.8 1.7 0.36 1.7 1.9 5.29  
412 3.3 2 1.2 0.7 1.3 1.7 4.27  
416 3.1 1.8 1.1 0.75 1.3 1.7 3.48  
418 3.3 1.7 1.4 0.82 1.6 1.9 3.52 

 
394 3.4 2.1 1.2 0.27 1.3 1.6 4.58  
413 2.7 1.8 0.8 0.32 0.9 1.5 6.1  
391 2.8 1.5 1.1 0.28 1.3 1.9 6.18  
398 2.8 1.8 0.9 0.34 1 1.6 5.21 

 Mean   3.11   1.81  1.18 0.48 1.3   1.73 4.83  
SD  0.29   0.17   0.26 0.22   0.25    0.15 0.98 

Niacin 399 3.7 2.5 1.3 0.44 1.2 1.5 3.43  
402 4.4 2.7 1.7 0.41 1.7 1.6 3.37  
410 4.6 2.9 1.6 0.48 1.7 1.6 4.17  
415 4.4 2.1 2.1 0.27 2.3 2.1 3.69 

 
389 2.4 1.9 0.5 0.4 0.5 1.3 5.58  
397 3.8 2.5 1.3 1.01 1.3 1.5 6.54  
406 3.3 2.2 1.2 0.25 1.1 1.5 5.37  
1 3.6 2.6 1.1 0.19 1 1.4 6.08 

 
Mean   3.78   2.43   1.35 0.43  1.35   1.56 4.78  
SD   0.67   0.31    0.44 0.24   0.51   0.22 1.18 
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Time point 5 (T5) 

Groups Animal 
ID  

Cholesterol 
(mmol/l) 

HDL-C 
(mmol/l) 

LDL-C 
(mmol/l) 

TG 
(mmol/l) 

Non-HDL-C 
(mmol/l) 

Cholesterol 
Ratio 

Weight 
(Kg) 

Control 401 3.3 1.8 1.4 0.76 1.5 1.8 5.29  
412 3.4 1.8 1.2 1.61 1.8 1.9 4.33  
416 3.2 1.8 1.1 1.16 1.4 1.8 3.51  
418 3.4 1.8 1.2 1.56 1.6 1.9 3.6 

 
394 3.5 2.1 1.3 0.36 1.4 1.7 4.56  
413 2.6 1.7 0.6 0.31 0.9 1.5 6.07  
391 2.7 1.5 1 0.76 1.2 1.8 5.9  
398 3.2 1.7 1.2 0.53 1.5 1.9 5.09 

 Mean 3.16   1.78   1.13  0.88   1.41   1.79 4.79 
 SD 0.31   0.16   0.23   0.48   0.25   0.13 0.90 
Niacin 399 3.8 2 1.6 1.03 1.8 1.9 3.66  

402 3 1.7 0.9 0.55 1.3 1.8 3.38  
410 4.7 2.6 1.9 1.02 2.1 1.8 4.25  
415 4.7 2.3 2.3 0.85 2.4 2 3.8 

 
389 3.1 1.9 0.9 0.77 1.2 1.6 5.41  
397 3.8 2.1 1.6 0.64 1.7 1.8 6.35  
406 3.5 2 1.3 0.21 1.5 1.8 4.97  

1 3.2 2.1 0.9 0.26 1.1 1.5 5.93 
 Mean  3.73  2.09  1.43 0.67   1.64   1.78 4.72 
 SD  0.63  0.25  0.49 0.29   0.42   0.15 1.04 
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6.5 Appendix E: Biochemical parameters and the P-values 
 
Total cholesterol 

     

 
Animal ID  T0 T1 T2 T3 T4 T5 

 Control 401 3.7 3.2 3.7 3.5 3.5 3.3 
  412 3.4 3.7 4 4 3.3 3.4 
  416 3.9 3.5 3.4 3.8 3.1 3.2 
  418 3.3 3.1 2.9 3.5 3.3 3.4 
  394 3.6 3.3 3.5 3.7 3.4 3.5 
  413 2.6 2.4 2.8 2.7 2.7 2.6 
  391 2.9 3 3.2 3 2.8 2.7 
  398 2.7 2.8 2.8 3.2 2.8 3.2 

  Mean 3.26 3.13 3.29 3.43 3.11 3.16 
  SD 0.45 0.38 0.41 0.41 0.29 0.31 

Niacin 399 4.2 3.8 4.2 4.1 3.7 3.8 
  402 3.4 4.5 3.9 5 4.4 3 
  410 5 5 4.9 4.5 4.6 4.7 
  415 5.6 5.7 5.8 4.7 4.4 4.7 
  389 3.3 2.4 2.8 2.8 2.4 3.1 
  397 3.3 3.4 3.6 3.9 3.8 3.8 
  406 4 3.9 3.8 3.7 3.3 3.5 
  1 3.6 3.1 3.4 3.5 3.6 3.2 
  Mean 4.05 3.98 4.05 4.03 3.78 3.73 
  SD 0.80 0.99 0.87 0.66 0.67 0.63  

P-value 0.04* 0.05* 0.06 0.06 0.03* 0.05* 
* (p < 0, 05) 
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LDL-C 

  Animal ID  T0 T1 T2 T3 T4 T5 

Control 401 1.5 1.4 1.6 1.6 1.7 1.4 
  412 1.2 1.4 1.4 1.5 1.2 1.2 
  416 1.6 1.3 1.2 1.4 1.1 1.1 
  418 1.1 1 1 1.5 1.4 1.2 
  394 1.4 1.3 1.3 1.2 1.2 1.3 
  413 0.7 0.6 0.8 0.8 0.8 0.6 
  391 0.9 1.2 1.4 0.9 1.1 1 
  398 1 1 1 1.1 0.9 1.2 

  Mean 1.18 1.15 1.21 1.25 1.18 1.13 
  SD 0.29 0.25 0.25 0.28 0.26 0.23 

Niacin 399 1.8 1.4 1.9 1.5 1.3 1.6 
  402 1.3 1.5 1 1.6 1.7 0.9 
  410 2.3 2.2 2.5 1.5 1.6 1.9 
  415 3 3.3 3.9 2.2 2.1 2.3 
  389 1.2 0.6 0.8 0.6 0.5 0.9 
  397 1.2 1.4 1.3 1.2 1.3 1.6 
  406 1.8 1.5 1.5 1.5 1.2 1.3 
  1 1.3 0.8 1 0.9 1.1 0.9 
  Mean 1.74 1.59 1.74 1.38 1.35 1.43 
  SD 0.59 0.65 0.77 0.43 0.42 0.46  

P-value 0.04* 0.18 0.19 0.54 0.38 0.16 
* (p < 0, 05) 
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HDL-C 

  Animal ID  T0 T1 T2 T3 T4 T5 

Control 401 1.7 1.6 1.8 1.9 1.8 1.8 
  412 1.9 2.1 2.2 2.3 2 1.8 
  416 2 2.1 2.1 2.2 1.8 1.8 
  418 1.7 2 1.6 1.8 1.7 1.8 
  394 2 1.9 1.9 2 2.1 2.1 
  413 1.7 1.7 1.7 1.9 1.8 1.7 
  391 1.4 1.6 1.5 1.5 1.5 1.5 
  398 1.4 1.6 1.5 1.9 1.8 1.7 

  Mean 1.73 1.83 1.79 1.94 1.81 1.78 
  SD 0.22 0.21 0.25 0.23 0.17 0.16 

Niacin 399 2 2.1 2.2 2.5 2.5 2 
  402 1.7 2.8 2.6 3.2 2.7 1.7 
  410 2.1 2.6 2.4 3.1 2.9 2.6 
  415 2.2 2.1 2 2.5 2.1 2.3 
  389 1.7 1.7 2 2 1.9 1.9 
  397 1.6 2.1 2.2 2.5 2.5 2.1 
  406 1.9 2.3 2.2 2.3 2.2 2 
  1 2 2.1 2.3 2.4 2.6 2.1 
 

Mean 1.9 2.23 2.24 2.56 2.43 2.1  
SD 0.2 0.32 0.19 0.37 0.31 0.25  
P-value 0.14 0.02 0.00* 0.00* 0.00** 0.01 

* (p < 0, 05). ** (p < 0, 005). 
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TG 
       

  Animal ID  T0 T1 T2 T3 T4 T5 

Control 401 0.82 0.56 0.43 0.73 0.36 0.76 
  412 1.22 0.88 0.77 1.16 0.7 1.61 
  416 0.88 0.64 0.39 0.86 0.75 1.16 
  418 1.06 0.44 0.7 0.85 0.82 1.56 
  394 0.38 0.29 0.3 0.43 0.27 0.36 
  413 0.32 0.36 0.38 0.29 0.32 0.31 
  391 0.79 0.38 0.23 0.43 0.28 0.76 
  398 0.64 0.44 0.39 0.55 0.34 0.53 

  Mean 0.76 0.5 0.45 0.66 0.48 0.88 
  SD 0.29 0.18 0.18 0.27 0.22 0.48 

Niacin 399 0.83 0.41 0.6 0.38 0.44 1.03 
  402 0.74 0.48 0.93 0.57 0.41 0.55 
  410 0.52 0.65 0.78 0.51 0.48 1.02 
  415 0.83 0.59 0.44 0.61 0.27 0.85 
  389 0.81 0.43 0.46 0.43 0.4 0.77 
  397 1.33 0.49 0.88 0.97 1.01 0.64 
  406 0.57 0.35 0.47 0.44 0.25 0.21 
  1 0.29 0.29 0.22 0.56 0.19 0.26 
  Mean 0.74 0.46 0.6 0.56 0.43 0.67 
  SD 0.28 0.11 0.23 0.17 0.24 0.29  

P-value 0.88 0.64 0.20 0.41 0.70 0.33 
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6.6 Appendix F:  Clinical observations. 

LOG SHEET SAMPLE 

Table F1: Check list: behaviour 
0 = absent, not observed, not displayed + = weak, poor, minimal 
++ = normal, average, moderate +++ = excessive, strong 
 

Date  Exp. 
No.  

Monkey  
No.  

alert  fearful  aggressive  confused  depressed  

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

 
Table F 2: Check list: motor function and activity 
0 = absent, not observed, not displayed + = weak, poor, minimal 
++ = normal, average, moderate +++ = excessive, strong 
 

Date Exp. 
No. 

posture coordination locomotion active Use of exercise cage 
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Table F3: Check list: physical 
0 = absent, not observed, not displayed + = weak, poor, minimal 
++ = normal, average, moderate +++ = excessive, strong, copious 
disc. = discoloured  d = discharge        s = soft  w = watery 
 

Date Exp. 
No. 

Monkey 
No. 

coat feces urine eyes nose ears genitals rectal 
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6.7 Appendix H: Contains supplementary data for genotyping. 

Table  H1: The designed primer pairs  for PCSK9, CETP, LDLR, APOB-100 and SREBP-2 

Gene Exon Forward sequence Reverse sequence Product size 
(bp) 

Annealing  
temperature (0c) 

PCSK9 1 CCACACCCTAGACGGTTTCC AGATCGTGCCAAGCGAAGAG 659 60 

 2 TGGGTCCGCATTTGGTAACT GACATTGCGGACCCTTGAGT 749 61 

 3 GGGACAAACCGAATTGCCAG GGCAGAGCAAATGGATTCAGC 579 61 

 4-5 CTAAAATGAGCCGACCAGCG TCAAGTCTGCACTCCTTGGG 1192 66 

 6 GCTGGGGTTGGCTAGTTTGA GCTCAAGTGGTCAGTCATGC 1137 66 

 7 ACCCGAGGGACATTCAGAGA ACAGACCCTGACTGCTAAAGG 926 52 

 8-9 CCTGGCCGATAAGACAGCAA CCCATCCAGCACCCATTGAA 1105 66 

 10 TGACGAGGGTGCTTGAGTTG TTAGGCAAAGCACCTGCCAT 553 62 

 11 CCCTGACCATCTGTTTGGCT TGGATCTGAAGCAAGCGTGA 623 68 

LDLR 1 ACTGGAGTGGGAATCAGAGC CGTGCCATTACCCTACAAGTCT 581 64 

 2 TCTTGGGTGCCTTCCTTGTG TTTCCAGCCGCCATCATCAA 533 66 

 4 ACTCAACCCAAAATAAGGACAGGA TCGAAATCCACTTCAACACCT 779 60 

 5 CACAGGGACCAACGAATGCT TAACAGATGGGCCGCAAACA 217 58 

 6 GGTCACGTCATGGTTGAGGA ATATGCAGTCATGCCCCTGG 488 64 

 9 CAGCAGGGCTATTTCCCAAGC CAGTTTGGGCTTGTCCCAGAG 329 64 

 10 TCAGGCTCACACATGGTTGG CACGACCAGTTTTCCGCATT 388 60 

SREBP-2   1 GGTTGTCGGGTGTCATGGG   TCCACTCCGCTGTTAAGGC 902                       64 

 2 
 

TCCTGTCCTGTTGTCCTGGG 
     

ACCTGCCATTCCTGAAGACGA 
 

749       
                    

60 
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 3 
 

 CACTTGCCGTCCAGAAAGGA  
     

CAACCAGTGCCTCCCTGAATC 
 

570    
 

- 

 4 GTGTCTGGCTTTCCTGAGTCTT  AGACCCTCCCATACCTACTCAG 925 - 

 5 
 

AGGTCTGTGTTGAGGTTGCT   
      

TTCACTTACCTTGAGCCTGGG 
 

393 - 
 

 6-7  
  

GTGCTAGGGCTCTGCTCTTT 
     

GTTTTTCTCCAGGCTAGGCCC 
 

583
  

64 
 

 8   
 

TGGGGTGGGTGTAGACAATG  
    

CCCTATCAGAAGCAAGCAGGT 
 

968
  

64 
 

 9   
   

 AGGCAAGCCCAAGTTCAGTC 
     

TCAATGCTGTGAGTTGCCCC 
 

1106 
 

64 
 

 10  
  

AGGGATTCTTCCTGGGGGAT 
    

TAGGGTGCAGAACTGGCAAAT 
 

558   
 

58 
 

 11 
     

TTGATCGTGCTGGAGAGAGC    
     

GCTAGGTAAGTGCTCAGGGG 
 

301 
 

60 
 

 12  
  

CCGAGGGGAAAGTACAGCAG  
    

TGGCTCCAAGGTATTCTCACC 
 

581 
 

- 
 

 13  
   

GTAGTTCTGGGCTTTGGTGGA    
     

ACTTGGTCTAGGAGGAAAGGC 
 

457 
 

- 
 

 14 
 

CATGAGGTGGGCCTTGTGTA      
    

ACTGATGTGATGAGGGGCTG 
 

598 
 

62 
 

 15 
 

GTGCTGGTCTATTCCCCTCC 
     

GTTGTGCAGAGCAGGACACT 
 

519 
 

 
 

 16 CAGACGTGATGGTGAAGCCT GGGACTCTGGGAGCCTAAGA 665 60 

 18-19   TACGGGACAACAGAGGTTGC    TTTCTGCCCTGCCACCTATC 1189 
 

- 

CETP 1 TGAGGGGAGACAAGGAGAAGT TCTGTGAAAAGACCCCTGGC 384 55 

 2 TAAACTGAGAGGGAGGCCCA AGAGGGGCTGAGAGGTTGAT 502 67 

 3-5 CCTGGATGACCCCCAACATC GGGCTTGGAACAGTGCTTTG 915 68 

 6-7 GACACACAGCTCACCACTGA TAGGGCAGCAGATGGCTTTC 1006 68 

 8 GGGCTCTACCTACCCAGACA ATCAGGAATGCAGAGGAGCG 429 60 

 9 AAGTGCCATGCTCTGAACCA CGCGAGTTTCCGAGTTTCCT 475 - 

 10 CTTAGGTCGTTTCCAGGGCA GCTCCATGCCAAACACCCTA 507 63 
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 11 CCATTTCTGAGGGCAAGGACT GCAAGAGACAACCAGTGCCG 361 66 

 12 CTAACCCCAAAGCCACAGGT CATGCCTCAAGGGGAAGGAG 377 64 

 13 ATCTCAAGAGCTGCCCCAAA CCCAAAAGACATGGCAGGGA 340 60 

 14 ATGAATGCTCGTCTAGGCCG GGCGTGCAATGACACCAGTA 322 60 

 15-16 GTCCAAAGGGGTCTCAGCAT GGTGATACACATCCCTTCCCC 683 - 

APOB-100  2 
 

AAGGGTGAAACCTGTGCCTG 
 

TTGGGACAGAACAGAAGGGC 
 

339 
 

62 
 

 3 
 

AGTCACGGAATTAAGGCGCT 
 

AGTTCTGGGATGTTCTGCGT 
 

624 
 

64 
 

 4 
 

AAAGGGCCAGCAATACGACT 
 

CAGCAATTCCCTGACCCACA 
 

485 
 

98 

 5 
 

ACTCTGTTTGCACTCACCCA 
 

GAGACTGGCAACAGATCCCG 
 

1177 
 

- 
 

 6 
 

TCCCTCCCAAGTACCCAAGG 
 

AAAGGTGCCCACTAGCTTGAA 
 

311 
 

62 
 

 7 
 

GAAGACACAGGGACCGATCA 
 

GCCTGGAACAGAGCACTTGA 
 

254                                                                 
 

66 
 

 8 
 

TGGGCAGGACTTGGGTAGAT 
 

ATAGAGGTAGCCAGAACACCAG 
 

323                        
 

69 
 

 9 
 

CCCTTTTCCCCTGTGCTGAT 
 

CTTCTGGAGAGCACTTGCGA 
 

636                   
 

62.5 
 

 10 
 

TCGCTACAGATCCACAGTCC 
 

GGAGACGCACAGAAGTGCAAG 
 

529 
 

66 
 

 12 
 

CTGCGGGTAATCTCAGTCTTT 
 

TCCCCAGTACCTTCCAAATCC 
 

331 
 

59 
 

 13-14 
 

AACAGGCATTCCACAGGCAT 
 

GAGTCATGGTAGGAAGTGCC 
 

1048 
 

58 
 

 15 
 

GTCCCAAAGCCAAGGAAGCA 
 

TCCCAGCAGGTCTGGTTGAT 
 

633 
 

66 
 

 16 
 

AGCAGACAGGTCCCACATTG 
 

TCAGCAAAGGTAGAGGAAGGT 
 

572 
 

64 
 

 18 
 

TTTGCCCGGAGGTGAGAAAG 
 

TGTGTAGCCTGGTGAAATCCTG 
 

383 
 

66.5 
 

 20 
 

CCCTTGCCTTGGGTTCTTGT 
 

AGACTGTGAGCAGAGATGAAGC 
 

346 
 

66 
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 21 
 

TTCCTAGCCCAGAAGGACTGT 
 

AAACTCACACTGACCTCGCA 
 

1373 
 

52 
 

 22-23 
 

CTGCGAGGTCAGTGTGAGTT 
 

TTTGGATACCTTCCTGCACCC 
 

901 
 

- 
 

 24 
 

ACAGTTCTTTGCCTCGTGGT 
 

TGACAGGGTTGGCATTCTCA 
 

590 
 

64 

 25-26 
 

GAGTGGCTTCGGGAATGAGG 
 

GAGCCTGCTATGAACTAGCCC 725 - 
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6.8Appendix I: Depicts supplementary gene expression data.  

Table I1: The RNA integrity based on the Nanodrop and Bio-analyzer results. 

 

 

 

 

 

 

 

Groups  Animal 
ID  

T0 T1 T2 T3 T4 T5 

Control   C (ng/µ) RIN  C (ng/µ) RIN  C (ng/µ) RIN  C (ng/µ) RIN  C (ng/µ) RIN  C (ng/µ) RIN  

 391 54.4 7.8 53.8 8.6 23.9 8.0 75.8 9.1 75.8 9.1 40.3 9.0 
 394 51.5 8.2 88.5 8.1 102.5 7.1 95.7 8.7 95.7 8.7 150.8 9.2 
 398 14.0 7.6 23.9 7.4 17.2 7.6 133.2 8.7 133.2 8.7 38.6 9.2 
 401 41.1 8.5 1.36 7.0 24.9 8.3 59.9 8.8 59.9 8.8 31.6 9.2 
 412 70.1 8.0 119.7 8.0 179.5 8.1 57.5 9.5 57.5 9.5 65.4 9.3 
 413 73.1 7.8 31.2 8.2 13.1 7.0 89.0 9.3 89.0 9.3 75.0 9.7 
 416 18.3 8.1 36.1 9.0 77.4 7.2 51.1 9.2 51.1 9.2 60.3 9.7 
 418 50.2 7.8 38.1 8.3 88.3 7.4 42.1 9.0 0.0 0.0 131.6 9.8 

Niacin 1 95.4 7.3 116.5 8.1 54.1 7.7 77.7 8.9 75.9 8.8 112.6 9.0 
 389 19.2 7.5 27.9 7.9 37.7 7.0 109.9 8.6 34.9 8.6 66.4 8.9 
 397 73.4 8.2 114.9 8.1 169.7 9.0 142.3 9.2 105 9.1 84.1 9.2 
 399 6.8 5.6 16.0 7.6 10.7 7.0 15.5 8.7 9.8 8.7 27.8 9.3 
 402 36.0 7.8 50.2 8.1 103.0 9.1 86.2 9 64.4 9.3 52.2 8.8 
 406 19.5 7.2 19.0 7.8 30.6 6.9 57.1 8.7 66.4 9.3 148.1 9.3 
 410 39.7 7.6 17.3 7.7 28.4 7.1 38.0 9.2 63.4 9.0 79.5 9.3 
 415 41.0 

 
7.6 36.4 

 
8.3 41.5 7.2 61.1 

 
8.7 44.0 

 
9.5 33.5 

 
9.6 
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6.9 Appendix J: Shows raw data of gene expression. 

Table J1a: PCSK9 mRNA expression in (a.u). 

CT: cycle threshold, GOI: gene of interest, HKG: house-keeping gene 

 

 

 

 

 

 PCSK9 T0 T1            T2       T3            T4         T5 
       CT  GOI-HKG CT GOI-HKG CT  GOI-HKG CT GOI-HKG CT GOI-HKG CT GOI-HKG 
Control 391 34.44 11.36 31.39 9.25 34.36 10.26 33.93 8.55 33.93 8.55 30.21 7.58 
 394 30.46 10.53 35.82 12.85 35.84 8.72 36.47 12.81 36.47 12.81 35.08 5.92 
 398 30.72 9.19 29.62 8.19 30.06 7.39 33.70 4.84 33.70 4.84 30.28 8.61 
 401 33.20 12.50 34.79 8.88 0.00 0.00 39.08 11.89 39.08 11.89 30.36 7.89 
 412 35.77 14.27 32.92 6.30 36.02 8.23 37.40 13.55 37.40 13.55 0.00 0.00 
 413 36.46 13.44 30.04 7.60 29.96 5.83 35.56 8.07 35.56 8.07 37.02 8.85 
 416 29.64 7.99 28.92 7.72 37.53 11.33 36.64 8.75 36.64 8.75 39.72 11.01 
 418 31.21 10.04 29.74 9.63 37.00 12.48 26.54 6.78 26.54 6.78 38.21 10.62 
 Mean 32.74 11.16 31.65 8.80 34.40 8.03 34.92 9.40 34.92 9.40 34.41 8.64 
 SD 2.60 2.15 2.58 1.95 3.16 3.89 3.82 3.06 3.82 3.06 4.10 1.76 
Niacin 1 36.66 13.52 35.88 6.88 35.86 6.37 33.76 9.83 37.06 9.12 36.83 8.36 
 389 30.25 8.87 29.28 8.25 29.35 7.72 34.26 6.01 29.49 7.43 0.00 0.00 
 397 36.51 15.46 36.42 12.38 33.84 7.70 34.67 10.15 37.50 9.49 0.00 0.00 
 399 31.25 8.46 29.45 7.71 34.06 11.28 28.19 5.67 29.67 6.52 29.57 6.76 
 402 29.93 9.21 36.58 11.04 37.76 8.54 34.10 7.15 35.17 7.11 35.85 8.47 
 406 29.71 8.82 29.41 7.71 27.75 5.88 37.53 9.44 35.87 8.75 36.63 9.47 
 410 30.46 9.25 29.81 8.17 31.77 10.04 27.19 3.75 33.89 7.95 39.70 11.84 
 415 29.24 9.34 29.22 8.69 0.00 0.00 36.16 10.30 29.10 7.90 30.95 8.90 
 Mean 31.75 10.37 32.01 8.86 32.91 8.22 33.23 7.79 33.47 8.03 34.92 8.97 
 SD 3.04 2.61 3.56 1.87 3.54 1.92 3.65 2.48 3.53 1.02 3.87 1.67 
 P-values 0.52  0.96 0.91 0.27 0.25 0.74 
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Table J1b: LDLR mRNA expression in (a.u). 

CT: cycle threshold, GOI: gene of interest, HKG: house-keeping gene 

 

 

 

 

 

Groups  LDLR               T0          T1            T2                    T3                           T4              T5 
 

 
CT  GOI-HKG CT GOI-HKG CT  GOI-HKG CT GOI-HKG CT GOI-HKG CT GOI-HKG 

Control 391 26.27 3.18 26.52 4.38 27.93 3.83 27.66 2.28 27.66 2.28 26.24 3.62 
 394 24.79 4.86 27.60 4.63 29.84 2.71 26.95 3.29 26.95 3.29 31.51 2.34 
 398 26.65 5.12 26.15 4.72 26.93 4.25 30.38 1.51 30.38 1.51 25.95 4.29 
 401 25.82 5.12 30.77 4.87 0.00 0.00 29.58 2.38 29.58 2.38 27.02 4.55 
 412 25.90 4.39 29.60 2.98 28.91 1.12 30.09 6.23 30.09 6.23 29.89 2.42 
 413 27.07 4.05 27.62 5.18 29.11 4.98 29.44 1.96 29.44 1.96 30.67 2.50 
 416 26.48 4.82 26.18 4.98 29.34 3.14 30.06 2.18 30.06 2.18 31.46 2.76 
 418 25.93 4.76 25.59 5.48 28.27 3.75 25.34 5.58 25.34 5.58 30.77 3.18 
 Mean 26.11 4.54 27.50 4.65 28.62 2.97 28.69 3.17 28.69 3.17 29.19 3.21 
 SD 0.68 0.65 1.83 0.75 0.98 1.66 1.83 1.77 1.83 1.77 2.38 0.86 
Niacin 1 27.20 4.06 31.93 2.93 31.63 2.14 26.99 3.07 30.80 2.86 31.00 2.52 
 389 26.51 5.13 25.81 4.78 25.72 4.09 30.46 2.21 25.00 2.94 29.42 2.71 
 397 25.33 4.28 27.66 3.62 27.65 1.51 25.76 1.24 28.69 0.68 28.60 2.34 
 399 27.79 5.00 26.96 5.22 27.45 4.67 26.69 4.18 26.67 3.52 26.76 3.96 
 402 26.09 5.37 29.27 3.73 32.81 3.58 29.15 2.21 31.33 3.28 31.54 4.15 
 406 26.26 5.36 26.29 4.60 26.26 4.40 30.61 2.52 28.83 1.71 31.27 4.11 
 410 26.24 5.04 26.51 4.88 26.11 4.38 24.89 1.45 28.10 2.16 30.45 2.59 
 415 24.91 5.01 25.75 5.22 0.00 0.00 29.32 3.46 24.30 3.10 27.09 5.04 
 Mean 26.29 4.91 27.52 4.37 28.23 3.10 27.98 2.54 27.97 2.53 29.52 3.43 
 SD 0.93 0.48 2.12 0.84 2.83 1.69 2.18 0.99 2.52 0.95 1.87 1.01 
 P-values 0.22  0.50 0.89 0.39 0.38 0.65 
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Table J1c: SREBP-2 mRNA expression in (a.u). 

CT: cycle threshold, GOI: gene of interest, HKG: house-keeping gene 

 

 

 

 

 

 

 

Groups SREBP-2               T0          T1            T2            T3              T4              T5 
 

 
CT  GOI-HKG CT GOI-HKG CT  GOI-HKG CT GOI-HKG CT GOI-HKG CT GOI-HKG 

Control 391 24.15 1.07 24.15 2.00 25.38 1.28 27.98 2.60 27.98 2.60 23.87 1.25 
 394 22.71 2.77 24.48 1.51 26.66 -0.47 24.44 0.78 24.44 0.78 30.12 0.95 
 398 24.47 2.93 23.79 2.36 24.37 1.70 27.74 -1.12 27.74 -1.12 23.45 1.78 
 401 23.48 2.78 26.97 1.07 0.00 0.00 26.71 -0.49 26.71 -0.49 23.83 1.36 
 412 23.53 2.02 26.67 0.05 26.45 -1.34 26.81 2.96 26.81 2.96 28.04 0.56 
 413 24.62 1.61 24.59 2.15 25.86 1.73 26.96 -0.53 26.96 -0.53 29.01 0.84 
 416 23.95 2.30 23.35 2.15 26.03 -0.17 27.18 -0.71 27.18 -0.71 29.63 0.92 
 418 23.53 2.36 21.94 1.83 24.50 -0.03 22.88 3.12 22.88 3.12 28.45 0.87 
 Mean 23.81 2.23 24.49 1.64 25.61 0.34 26.34 0.83 26.34 0.83 27.05 1.07 
 SD 0.62 0.64 1.66        0.76 0.90     1.11 1.76   1.80 1.76    1.80 2.83       0.38 
Niacin 1 24.53 1.40 28.97 -0.02 28.19 -1.29 24.39 0.47 27.66 -0.27 29.77 1.29 
 389 24.26 2.88 23.30 2.27 23.21 1.57 25.57 -2.68 23.03 0.97 28.18 1.47 
 397 23.02 1.98 25.18 1.14 25.36 -0.78 24.23 -0.29 26.40 -1.62 27.95 1.69 
 399 25.45 2.65 23.77 2.04 24.03 1.25 23.89 1.37 23.47 0.32 24.01 1.20 
 402 23.34 2.62 25.64 0.10 28.52 -0.70 26.07 -0.88 27.28 -0.78 29.07 1.68 
 406 24.14 3.25 24.17 2.47 23.65 1.79 27.70 -0.39 26.77 -0.35 29.15 1.99 
 410 23.66 2.45 23.64 2.00 23.39 1.66 22.47 -0.97 25.38 -0.56 28.61 0.75 
 415 23.02 3.13 22.81 2.29 0.00 0.00 26.47 0.61 22.48 1.28 23.90 1.85 
 Mean 23.93 2.54 24.69 1.54 25.19 0.50 25.10 -0.34 25.31 -0.13 27.58 1.49 
 SD 0.83      0.61 1.97       1.01 2.27      1.36 1.67       1.24 2.05   0.95 2.31         0.40 
 P-values 0.33  0.82 0.80 0.15 0.21 0.05 
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Table J1d: CETP mRNA expression in (a.u). 

CT: cycle threshold, GOI: gene of interest, HKG: house-keeping gene 

 

 

 

 

 

 

Groups CETP               T0          T1            T2            T3              T4              T5 
 

 
CT  GOI-HKG CT GOI-HKG CT  GOI-HKG CT GOI-

HKG 
CT GOI-HKG CT GOI-

HKG 
Control 391 27.22 4.13 27.33 5.18 28.49 4.40 35.00 9.62 35.00 9.62 35.07 12.45 
 394 25.50 5.56 27.32 4.35 30.25 3.12 39.04 15.38 39.04 15.38 31.74 2.58 
 398 26.94 5.40 26.70 5.27 27.43 4.76 29.38 0.51 29.38 0.51 35.58 13.92 
 401 25.71 5.01 29.84 3.93 0.00 0.00 28.84 1.64 28.84 1.64 34.80 12.33 
 412 26.02 4.51 30.18 3.56 29.82 2.02 30.08 6.22 30.08 6.22 31.29 3.81 
 413 27.64 4.63 27.52 5.09 29.11 4.98 36.54 9.05 36.54 9.05 32.00 3.84 
 416 0.00 0.00 25.18 3.98 29.54 3.34 38.85 10.96 38.85 10.96 37.62 8.91 
 418 0.00 0.00 24.66 4.55 27.77 3.24 34.66 14.90 34.66 14.90 30.02 2.43 
 Mean 26.50 4.87 27.34 4.49 28.92 3.23 34.05 8.54 34.05 8.54 33.52 7.53 
 SD 0.88 4.13 1.95  0.64 1.06    1.63 4.14 5.50 4.14     5.50  2.61        4.90 
Niacin 1 28.12 4.98 32.52 3.53 31.92 2.43 36.32 12.40 31.64 3.70 32.25 3.77 
 389 25.91 4.53 24.25 3.22 24.80 3.17 29.37 1.12 25.29 3.23 38.74 12.03 
 397 25.59 4.54 27.45 3.41 28.12 1.98 25.48 0.97 30.31 2.29 30.10 3.84 
 399 28.16 5.37 25.85 4.11 26.58 3.80 34.88 12.36 26.99 3.84 35.84 13.04 
 402 26.03 5.31 28.97 3.43 31.87 2.65 37.82 10.87 30.89 2.83 31.39 4.00 
 406 26.51 5.61 25.18 3.49 25.18 3.32 29.66 1.57 29.10 1.98 30.16 3.00 
 410 26.85 5.64 25.78 4.14 25.67 3.94 30.83 7.39 28.98 3.04 39.18 11.32 
 415 25.57 5.68 24.51 3.99 0.00 0.00 39.19 13.34 24.90 3.69 35.45 13.40 
 Mean 26.59 5.21 26.81 3.66 27.73 3.04 32.94 7.50 28.51 3.08 34.14 8.05 
 SD 1.05 0.47 2.78 0.36 3.04 1.27 4.81 5.50 2.54 0.68 3.67 4.75 
 P-values 0.25  0.01 0.45 0.71 0.01 0.83 
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Table J1e: APOB-100 mRNA expression in (a.u). 

CT: cycle threshold, GOI: gene of interest, HKG: house-keeping gene 

 

 

 

 

 

 

Groups APOB-
100 

              T0          T1            T2            T3              T4              T5 

 
 

CT  GOI-
HKG 

CT GOI-
HKG 

 CT GOI-
HKG 

CT GOI-
HKG 

CT GOI-
HKG 

CT GOI-
HKG 

Control 391 36.93 13.85 34.03 11.88 37.58 13.48 36.68 11.30 36.68 11.30 35.22 12.59 
 394 33.06 13.12 37.76 14.79 35.86 8.74 34.62 10.97 34.62 10.97 34.85 5.69 
 398 32.20 10.67 32.21 10.78 33.10 10.42 33.78 4.91 33.78 4.91 39.54 17.88 
 401 34.66 13.96 32.96 7.05 0.00 0.00 36.84 9.64 36.84 9.64 34.01 11.54 
 412 37.36 15.86 27.53 0.91 32.95 5.16 37.60 13.74 37.60 13.74 35.27 7.79 
 413 34.67 11.66 32.63 10.20 26.08 1.95 33.87 6.38 33.87 6.38 0.00 0.00 
 416 0.00 0.00 29.98 8.78 37.42 11.22 30.81 2.92 30.81 2.92 30.81 2.10 
 418 0.00 0.00 31.79 11.68 36.80 12.28 37.60 17.84 37.60 17.84 35.50 7.91 
 Mean 34.81 13.18 32.36 9.51 34.26 7.91 35.22 9.71 35.22 9.71 35.03 9.36 
 SD 2.05 1.84 2.97 4.16 4.08    4.98 2.38 4.88 2.38   4.88 2.57  5.14 
Niacin 1 33.31 11.93 36.40 7.40 29.80 0.32 37.28 13.36 30.04 2.10 33.80 5.33 
 389 35.88 14.83 31.94 10.91 32.47 10.84 35.44 7.19 29.87 7.81 35.57 8.86 
 397 34.70 11.90 35.23 11.19 36.74 10.60 35.19 10.67 38.69 10.67 34.92 8.67 
 399 31.88 11.16 33.55 11.82 31.10 8.33 36.65 14.13 29.74 6.59 35.47 12.67 
 402 31.13 10.23 35.25 9.71 34.93 5.71 33.20 6.25 36.80 8.75 33.20 5.81 
 406 33.03 11.82 30.91 9.22 32.24 10.38 34.45 6.37 36.78 9.66 34.67 7.51 
 410 30.68 10.79 31.82 10.18 31.49 9.76 33.95 10.51 27.96 2.02 33.02 5.16 
 415 0.00 0.00 30.76 10.23 0.00 0.00 36.69 10.84 31.79 10.59 35.09 13.04 
 Mean 32.94 11.81 33.23 10.08 32.68 7.99 35.36 9.92 32.71 7.27 34.47 8.38 
 SD 1.89 1.48 2.18 1.36 2.38 4.53 1.45 3.04 4.08 3.50 1.00 3.10 
 P-values 0.16  0.72 0.71 0.92 0.27 0.66 
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6.10 Appendix K: The impact of PCSK9 mutations in affected animals. 

 

Figure K1a: PCSK9 (H177N) gene expression of the mutated animals compared with the wild-type animals. The data 

were expressed as mean ± SD and mRNA expression in a.u. (arbitrary units). 

 

 

Figure K1b: PCSK9 (R148S) gene expression of the wild-type individuals compared with the mutated individuals. 

The data were expressed as mean ± SD and mRNA expression in a.u. (arbitrary units). 
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Figure K1c: PCSK9 (G635G) gene expression of the mutated animals compared with the wild-type animals. The data 

were expressed as mean ± SD and mRNA expression in a.u. (arbitrary units). 

 

6.11 Appendix L: The impact of LDLR variant in affected animals. 

 

Figure L1:  The gene expression of LDLR (D274N) analyzed by comparing the treated group with the control group. 

The data were expressed as mean ± SD and mRNA expression in a.u. (arbitrary units). 
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6.12 Appendix M: The impact of SREBP-2 mutation in affected animals. 

 
Figures M1: Depicting SREBP-2 (P565P) expression patterns with regards to mutated and wild-type subjects. The 

data were expressed as mean ± SD and mRNA expression in a.u. (arbitrary units). 

 

6.13 Appendix N: The impact of CETP variant in affected animals. 

     
Figure N1: Detailing the mRNA expression of CETP gene in animals harbouring M92L variant and those without it. 

The data were expressed as mean ± SD and mRNA expression in a.u. (arbitrary units). 
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6.14 Appendix O: The impact of APOB-100 mutations in affected animals. 

 

 
Figure O1: The gene expression of APOB-100 (F635L and A247T) analyzed by comparing the treated group with 

the control group. The data were expressed as mean ± SD and mRNA expression in a.u. (arbitrary units). 
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