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Table 1 Hematological data for F344 rats treated with 5-methyl-2-phenyl-2-hexenal for 13 weeks.  

Values are means�SDs. 
*, **: significantly different from the 0 mg/kg BW group at p<0.05 and 0.01, respectively (Dunnett's test or Dunnett type rank-sum test). 

 
 

 

 

 

     5-Methyl-2-phenyl-2-hexenal (mg/kg BW)  
     0  8  24  70  

 No. of animals examined 10  10  10  10  
 Males                  
  RBC (×104/µl) 882.1 ± 16.9  888.5 ± 18.9  883.3 ± 17.9  887.7 ± 17.5  
  Hb (g/dl) 14.7 ± 0.3  14.8 ± 0.2  14.8 ± 0.3  14.8 ± 0.3  
  HCT (%) 40.4 ± 0.9  40.8 ± 0.6  40.7 ± 0.6  40.8 ± 0.6  
  MCV  (fl) 45.9 ± 0.7  46.1 ± 0.6  46.1 ± 0.6  46.1 ± 0.6  
  MCH (pg) 16.7 ± 0.1  16.7 ± 0.1  16.7 ± 0.2  16.6 ± 0.2  
  MCHC (g/dl) 36.5 ± 0.4  36.3 ± 0.2  36.3 ± 0.3  36.2 ± 0.4  
  Plt (×104/µl) 64.2 ± 3.2  63.5 ± 4.2  62.8 ± 2.7  62.3 ± 2.9  
  WBC (×102/µl) 47.2 ± 8.0  45.2 ± 9.3  44.3 ± 7.3  45.7 ± 7.5  
   Differential leukocyte counts                 
     Band form neutrophils (%) 2.0 ± 0.8  2.0 ± 1.2  1.2 ± 0.9  2.6 ± 1.4  
     Segmented neutrophils (%) 20.8 ± 3.1  24.4 ± 5.0  24.2 ± 3.7  22.1 ± 3.7  
     Eosinophils (%) 1.1 ± 0.3  1.1 ± 0.8  1.1 ± 0.7  1.4 ± 0.8  
     Basophils (%) 0 ± 0  0 ± 0  0 ± 0  0 ± 0  
     Lymphocytes (%) 75.3 ± 3.9  72.1 ± 4.4  73.1 ± 4.4  73.5 ± 5.2  
     Monocytes (%) 1.0 ± 0.8  0.5 ± 0.5  0.5 ± 0.7  0.5 ± 0.5  
   Reticulocytes (/ 200 cells) 2.8 ± 1.5  2.0 ± 1.6  2.5 ± 1.9  1.5 ± 1.9  

 Females                  
  RBC (×104/µl) 817.1 ± 13.8  801.7 ± 40.0  814.8 ± 19.8  811.7 ± 21.3  
  Hb (g/dl) 14.6 ± 0.2  14.3 ± 0.7  14.6 ± 0.3  14.4 ± 0.3  
  HCT (%) 41.1 ± 0.7  40.5 ± 1.8  40.9 ± 1.3  41.0 ± 1.1  
  MCV  (fl) 50.5 ± 0.5  50.7 ± 0.7  51.2 ± 3.5  50.5 ± 0.5  
  MCH (pg) 17.9 ± 0.1  17.9 ± 0.1  17.9 ± 0.1  17.8 ± 0.1  
  MCHC (g/dl) 35.5 ± 0.3  35.3 ± 0.5  35.5 ± 0.5  35.2 ± 0.5  
  Plt (×104/µl) 62.5 ± 2.5  61.8 ± 4.6  65.4 ± 4.1  62.5 ± 2.2  
  WBC (×102/µl) 34.5 ± 4.7  29.2 ± 4.5  32.7 ± 5.0  30.8 ± 5.4  
   Differential leukocyte counts                 
     Band form neutrophils (%) 0.9 ± 0.3  1.4 ± 1.3  0.7 ± 0.9  1.1 ± 1.1  
     Segmented neutrophils (%) 13.7 ± 3.2  15.5 ± 2.6  13.3 ± 2.9  15.1 ± 3.8  
     Eosinophils (%) 0.7 ± 0.8  1.2 ± 1.0  1.6 ± 1.3  0.9 ± 0.6  
     Basophils (%) 0 ± 0  0.1 ± 0.2  0 ± 0  0 ± 0  
     Lymphocytes (%) 82.9 ± 4.1  82.1 ± 4.7  84.2 ± 2.8  85.0 ± 5.4  
     Monocytes (%) 2.5 ± 1.4  1.5 ± 0.8  0.8 ± 0.6*  0.4 ± 0.5**  

   Reticulocytes (/ 100 cells) 5.1 ± 4.2  7.1 ± 4.3  6.7 ± 2.7  4.0 ± 3.1  
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Table 2 Serum biochemical data for F344 rats treated with 5-methyl-2-phenyl-2-hexenal for 13 weeks 

    5-Methyl-2-phenyl-2-hexenal (mg/kg BW)  
    0  8  24  70  

 No. of animals examined 10  10  10  10  
 Males                  
  TP (g/dL) 6.5 ± 0.2  6.6 ± 0.2  6.3 ± 0.3  6.6 ± 0.1  
  A/G ratio  2.1 ± 0.1  2.2 ± 0.1  2.2 ± 0.1  2.2 ± 0.1  
  Alb (g/dL) 4.5 ± 0.1  4.5 ± 0.1  4.6 ± 0.2  4.6 ± 0.1  
  Total Bil (mg/dL) 0.06 ± 0.01  0.05 ± 0.01**  0.05 ± 0.01  0.05 ± 0.01*  
  Glucose (mg/dL) 168.0 ± 17.0  168.3 ± 11.8  172.1 ± 14.4  167.5 ± 12.4  
  TG (mg/dL) 80.3 ± 21.2  95.4 ± 27.7  93.4 ± 20.2  101.8 ± 17.8  
  TC (mg/dL) 57.9 ± 4.9  56.6 ± 6.2  59.0 ± 3.2  57.9 ± 2.3  
  BUN (mg/dL) 21.6 ± 2.2  20.8 ± 1.6  20.8 ± 1.4  20.3 ± 1.5  
  CRN (mg/dL) 0.37 ± 0.02  0.36 ± 0.05  0.35 ± 0.02  0.34 ± .0.2  
  Na (mEQ/L) 144.0 ± 1.1  143.3 ± 2.5  143.4 ± 1.0  144.0 ± 0.5  
  Cl (mEQ/L) 105.5 ± 1.0  104.7 ± 4.1  103.9 ± 1.7  104.2 ± 0.8  
  K (mEQ/L) 4.3 ± 0.1  4.3 ± 0.2  4.3 ± 0.2  4.3 ± 0.1  
  Ca (mg/dL) 10.5 ± 0.2  10.5 ± 0.2  10.6 ± 0.2  10.5 ± 0.1  
  IP (mg/dL) 5.4 ± 0.7  5.4 ± 0.6  5.6 ± 0.7  5.8 ± 0.7  
  AST (IU/L) 82.3 ± 15.2  84.5 ± 16.3  83.5 ± 11.6  81.3 ± 6.1  
  ALT (IU/L) 58.9 ± 8.3  58.4 ± 9.8  60.1 ± 6.9  57.2 ± 6.3  
  ALP (IU/L) 573.2 ± 50.8  562.6 ± 42.0  570.3 ± 39.7  573.8 ± 26.7  
  g-GTP (IU/L)  < 3   < 3   < 3   < 3  

 Females                  
  TP (g/dL) 6.2 ± 0.1  6.1 ± 0.2  6.1 ± 0.1  6.3 ± 0.2  
  A/G ratio  2.5 ± 0.1  2.5 ± 0.4  2.5 ± 0.1  2.4 ± 0.1  
  Alb (g/dL) 4.4 ± 0.1  4.3 ± 0.3  4.4 ± 0.1  4.4 ± 0.1  
  Total Bil (mg/dL) 0.06 ± 0.01  0.05 ± 0.02  0.05 ± 0.01  0.05 ± 0.01  
  Glucose (mg/dL) 129.1 ± 19.0  137.0 ± 24.4  120.3 ± 19.6  132.2 ± 26.0  
  TG (mg/dL) 47.3 ± 14.9  46.4 ± 22.7  39.9 ± 15.0  45.7 ± 26.8  
  TC (mg/dL) 73.8 ± 5.3  74.6 ± 5.1  73.6 ± 5.1  72.2 ± 9.2  
  BUN (mg/dL) 19.7 ± 2.5  18.7 ± 2.3  17.9 ± 2.2  18.5 ± 2.4  
  CRN (mg/dL) 0.36 ± 0.02  0.34 ± 0.02  0.34 ± 0.01  0.34 ± 0.02  
  Na (mEQ/L) 143.7 ± 1.5  143.9 ± 1.3  143.7 ± 1.7  144.2 ± 0.6  
  Cl (mEQ/L) 107.1 ± 3.8  108.4 ± 4.5  106.0 ± 4.7  107.4 ± 2.7  
  K (mEQ/L) 4.3 ± 0.2  4.3 ± 0.3  4.3 ± 0.2  4.2 ± 0.1  
  Ca (mg/dL) 9.9 ± 0.2  9.9 ± 0.3  10.0 ± 0.2  10.0 ± 0.2  
  IP (mg/dL) 4.6 ± 0.5  4.4 ± 0.6  4.8 ± 0.6  5.1 ± 0.7  
  AST (IU/L) 88.4 ± 22.5  89.9 ± 13.1  89.2 ± 14.1  85.0 ± 15.4  
  ALT (IU/L) 59.3 ± 16.4  59.5 ± 11.1  59.0 ± 8.2  55.4 ± 8.8  
  ALP (IU/L) 379.3 ± 47.7  385.1 ± 47.5  372.6 ± 67.5  364.5 ± 78.2  
  g-GTP (IU/L)  < 3   < 3   < 3   < 3  
Values are means�SDs. 
*, **: significantly different from the 0 mg/kg BW group at p<0.05 and 0.01, respectively (Dunnett's test or Dunnett type rank-sum test). 
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Table 3 Body and organ weights data for F344 rats treated with 5-methyl-2-phenyl-2-hexenal for 13 weeks 

 

 

   5-Methyl-2-phenyl-2-hexenal (mg/kg BW)  

    0  8  24  70  

 No. of animals examined 10  10  10  10  
 Males                  

  Body weight (g) 333.4 ± 11.1  332.9 ± 8.6  336.0 ± 11.7  336.3 ± 6.2  

  Brain  (g) 2.00 ± 0.03  1.98 ± 0.04  1.99 ± 0.05  2.01 ± 0.05  

   (g/100gBW) 0.60 ± 0.02  0.60 ± 0.01  0.59 ± 0.02  0.60 ± 0.01  

  Thymus (g) 0.16 ± 0.02  0.14 ± 0.02  0.15 ± 0.02  0.15 ± 0.01  
   (g/100gBW) 0.05 ± 0.01  0.04 ± 0.01  0.05 ± 0.01  0.05 ± 0.00  

  Heart (g) 0.90 ± 0.05  0.89 ± 0.04  0.88 ± 0.04  0.90 ± 0.04  

   (g/100gBW) 0.27 ± 0.01  0.27 ± 0.01  0.26 ± 0.01  0.27 ± 0.01  
  Lungs (g) 1.02 ± 0.08  0.95 ± 0.06  1.02 ± 0.15  0.97 ± 0.07  

   (g/100gBW) 0.31 ± 0.02  0.29 ± 0.02  0.30 ± 0.05  0.29 ± 0.02  

  Spleen (g) 0.57 ± 0.03  0.56 ± 0.02 a)  0.58 ± 0.04  0.56 ± 0.02  
   (g/100gBW) 0.17 ± 0.01  0.17 ± 0.01 a)  0.17 ± 0.01  0.17 ± 0.01  

  Liver  (g) 7.90 ± 0.75  7.72 ± 0.43  8.04 ± 0.63  8.12 ± 0.24  

   (g/100gBW) 2.37 ± 0.15  2.32 ± 0.09  2.39 ± 0.12  2.41 ± 0.05  
  Kidneys  (g) 1.82 ± 0.11  1.82 ± 0.07  1.84 ± 0.10  1.87 ± 0.06  

   (g/100gBW) 0.54 ± 0.02  0.55 ± 0.01  0.55 ± 0.02  0.56 ± 0.01  

  Adrenals  (mg) 39.2 ± 4.1  38.9 ± 3.4  37.8 ± 5.3  37.7 ± 4.8  
   (mg/100gBW) 11.8 ± 1.4  11.7 ± 1.0  11.3 ± 1.6  11.2 ± 1.4  

  Testes (g) 3.14 ± 0.09  3.17 ± 0.10  3.20 ± 0.08  3.25 ± 0.07*  

   (g/100gBW) 0.94 ± 0.04  0.95 ± 0.02  0.95 ± 0.03  0.97 ± 0.02  

 Females                  
  Body weight (g) 182.7 ± 4.4  180.1 ± 5.1  180.8 ± 5.2  181.5 ± 4.7  

  Brain  (g) 1.83 ± 0.02  1.81 ± 0.04  1.83 ± 0.04  1.81 ± 0.04  
   (g/100gBW) 1.00 ± 0.02  1.01 ± 0.02  1.01 ± 0.03  1.00 ± 0.04  

  Thymus (g) 0.15 ± 0.02  0.14 ± 0.03  0.15 ± 0.02  0.14 ± 0.01  

   (g/100gBW) 0.08 ± 0.01  0.08 ± 0.02  0.08 ± 0.01  0.08 ± 0.01  
  Heart (g) 0.55 ± 0.03  0.55 ± 0.03  0.56 ± 0.03  0.56 ± 0.02  

   (g/100gBW) 0.30 ± 0.01  0.31 ± 0.01  0.31 ± 0.01  0.31 ± 0.01  

  Lungs (g) 0.67 ± 0.05  0.67 ± 0.05  0.67 ± 0.06  0.68 ± 0.04  
   (g/100gBW) 0.37 ± 0.02  0.37 ± 0.03  0.37 ± 0.03  0.38 ± 0.02  

  Spleen (g) 0.37 ± 0.02  0.37 ± 0.02  0.39 ± 0.01  0.38 ± 0.02  

   (g/100gBW) 0.21 ± 0.01  0.21 ± 0.01  0.21 ± 0.01  0.21 ± 0.01  
  Liver  (g) 3.81 ± 0.09  3.89 ± 0.40  3.81 ± 0.17  4.01 ± 0.15*  

   (g/100gBW) 2.08 ± 0.04  2.16 ± 0.22  2.11 ± 0.05  2.21 ± 0.05**  

  Kidneys  (g) 1.08 ± 0.03  1.08 ± 0.04  1.09 ± 0.05  1.11 ± 0.02  
   (g/100gBW) 0.59 ± 0.02  0.60 ± 0.02  0.60 ± 0.03  0.61 ± 0.02  

  Adrenals  (mg) 37.6 ± 5.2  41.6 ± 7.9  40.6 ± 4.5  40.0 ± 3.7  

   (mg/100gBW) 20.6 ± 2.8  23.1 ± 4.4  22.5 ± 2.6  22.0 ± 2.2  
  Ovaries (mg) 47.1 ± 4.6  44.3 ± 4.9  46.9 ± 3.6  45.8 ± 3.1  

   (mg/100gBW) 25.8 ± 2.2  24.6 ± 2.5  26.0 ± 1.9  25.3 ± 1.8  
a) Number of effective animals was reduced to nine due to the failure of tissue sampling. 
Values are means�SDs. 
*, **: significantly different from the 0 mg/kg BW group at p<0.05 and 0.01, respectively (Dunnett's test or Dunnett type rank-sum test). 
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Table 4 Histopathological findings in male F344 rats treated with 5-methyl-2-phenyl-2-hexenal for 13 weeks. 

 

 

 

 

 

 

 

 

 

 

 

   5-Methyl-2-phenyl-2-hexenal (mg/kg BW) 

 Organs  Findings 0 8 24 70 

Males                 No. of animal examined 10 10 10 10 

 Harderian gl. Inflammation, minimal 2   1 

 Heart Focal myocardial degeneration / mononuclear cell infiltration 6   3 

 Lung Alveolar macrophage accumulation, minimal 0   2 

  Mineralization, artery 6   8 

 Liver Microgranuloma, minimal 5 2 1 3 

  Vacuolation, hepatocellular, centrilobular, slight 0 2 1 0 

  Vacuolation, hepatocellular, periportal, moderate 0 0 0 0 

  Focus of cellular alteration, basophilic 0 0 0 1 

  Bile duct proliferation 1 0 0 1 

 Kidney Tubular regeneration 6 6 6 9 

  Mononuclear cell infiltration, cortex, minimal 0 1 0 1 

  Mineralization 2 0 0 0 

 Glandular stomach Erosion, minimal 0   2 

 Prostate Inflammation, minimal 2   1 

 Nasal cavity Eosinophilic globules 3   5 
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Table 5 Histopathological findings in female F344 rats treated with 2-ethylbutanal for 13 weeks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   5-Methyl-2-phenyl-2-hexenal (mg/kg BW) 

 Organs  Findings 0 8 24 70 

Females   No. of animal examined 10 10 10 10 

 Pituitary Cyst 0   1 

 Harderian gl. Inflammation, minimal 2   0 

 Lung Alveolar macrophage accumulation, minimal 2   2 

  Mineralization, artery 5   6 

 Liver Microgranuloma, minimal 1 3 0 1 

  Vacuolation, hepatocellular, centrilobular, slight 0 0 0 0 

  Vacuolation, hepatocellular, periportal, moderate 0 1 0 0 

 Kidney Mononuclear cell infiltration, cortex, minimal 1 1 0 0 

  Mineralization 2 0 0 0 

 Nasal cavity Eosinophilic globules 2   5 

 Skeletal muscle Mononuclear cell infiltration, focal 0   1 

 Spinal cord Squamous cyst 0   1 
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Fig. 1. Body weight curves for F344 rats treated with 5-methyl-2-phenyl-2-hexenal for 13 weeks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






