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ABSTRACT

Toxicity study of Bixa orellana Linn. extract, produced by Medicinal Plant
Research Institute was investigated. The maximum dose of 16.0 g/kg extract was orally
administered to mice and it was shown that the extract cause no acute toxic signs and
no death. Oral subacute toxicity study in five group of Wistar rats consisting of water
control and four extract-treated groups at the doses of 0.24, 2.4, 12.0 and 60.0 mg/kg/day

revealed that the extract did not cause any toxic sign and there was no alteration on body



o A

M7 1IMIUNNUA INBUazUNNEINIEEN U1 o atufl o dguwion -iueon bees o

weight, food consumption, relative organ weight and blood chemistry values. The increases
of neutrophil in male rats receiving the extract at the dose 12.0 and 60.0 mg/kg/day
were minor change and still within normal range. Necropsy results showed no gross
pathological changes of visceral organs. Histopathology revealed no abnormalities in any
organs except male rats receiving the highest dose of extract had higher incidence of mild
fatty change. Therefore, application of the extract for coloring agent at high concentration
or overdose should be avoided and the amount of active ingredients (bixin and norbixin) in
the extract should be taken into account for appropriate concentration in each food stuff as

reported in other countries.
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Dose of Bixa orellana extract (mg/kg /day)
Organs control 0.24 2.4 12 50

n=15 n=15 n=15 n=15 n=15
Initial 25612 26112 25611 257%+10 259+10
body weight
Final 393=+33 40727 381%33 40029 397=+25
body weight
Brain 5.0270.31 4.91%0.26 5.11%0.37 4.997+0.41 4.96%+0.33
Heart 2.88%+0.18 2.87%+0.18 2.85%0.20 2.89%+0.19 2.98%0.21
Lung 3.81=%0.37 3.62%0.27 3.78%0.35 3.72%0.36 3.77%0.29
Liver 30.78%2.56 290.03%+1.68 | 28.84%2.01* | 29.31%2.07 29.53%2.15
Stomach 4.46%0.53 4.147%0.41 4.4470.40 4.197%+0.37 4.18%0.32
Spleen 2.00=%0.30 2.00%0.24 1.82%0.16 2.04%0.19 1.99%+0.36
Right Kidney 2.92+0.19 2.81%0.16 2.86%0.23 2.81%0.20 2.85%0.21
Left Kidney 2.80%0.19 2.67%0.11 2.78%+0.28 2.697%0.20 2.71%0.15
Right Testis 7.40%1.03 7.16%0.97 7.55%0.94 7.44%0.91 7.34%1.01
Left Testis 7.33%0.91 7.19%0.89 7.55%1.07 7.18%0.73 7.27%0.61
Right Adrenal 0.080%0.012 | 0.086=%+0.013 | 0.084%0.018 | 0.084% 0.012 | 0.085%0.012
Left Adrenal 0.088%+0.013 | 0.096%0.011 | 0.097%0.016 | 0.095%0.012 | 0.091%0.011
Bladder 0.2797%0.041 | 0.351%0.081 | 0.338%0.092 | 0.327%0.054 | 0.428%0.050

*UANANINNANAILANDEIAREY AN @A (p<0.05)

arlwanson aslugi mean = SD.
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Dose of Bixa orellana extract (mg/kg /day)
Organs control 0.24 2.4 12 60

n=15 n=15 n=15 n=15 n=15
Initial 212%8 21110 216%8 212%8 214%8
body weight
Final 243%15 243%12 241%11 245%13 249*16
body weight
Brain 7.55%0.46 7.47%0.38 7.66%0.54 7.55%0.39 7.28%0.42
Heart 3.21%0.19 3.23%+0.26 3.17%0.19 3.09%0.20 2.95%0.76
Lung 4.66%0.27 4.78%0.28 4.70%0.38 4.66%0.34 4.67%0.41
Liver 28.23%+2.06 28.00%2.62 27.47%2.38 27.18%2.77 27.08%2.50
Stomach 5.27%0.55 5.48%1.01 5.40%0.55 5.12%0.70 5.12%0.55
Spleen 2.33%0.25 2.41%0.43 2.25%+0.26 2.30%0.32 2.30%0.21
Right Kidney 3.04%0.21 3.05%0.19 3.04%0.24 2.99%0.20 2.93%+0.28
Left Kidney 2.897%+0.19 2.89%0.19 2.897%+0.22 2.8620.20 2.81%0.24
Right Adrenal | 0.153%+0.026 | 0.160%0.024 | 0.148%0.019 | 0.154%0.017 | 0.152%0.028
Left Adrenal 0.172%0.03 | 0.183%*0.033 | 0.161%0.024 | 0.171%0.021 | 0.162%0.021
Right Ovary 0.289%0.009 | 0.325%+0.011 | 0.305%0.011 | 0.227%0.066 | 0.257%0.076
Left Ovary 0.299%0.011 | 0.348%+0.012 | 0.329%0.014 | 0.268%0.013 | 0.250%0.064
Uterus 2.11%0.50 2.42%0.57 2.17%0.82 2.34%0.65 1.99%0.42
Bladder 0.315%0.099 | 0.293%*0.034 | 0.289%0.059 | 0.288%0.051 | 0.2962£0.040

A 1A m"lugﬂ mean=SD
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Dose of Bixa orellana extract (mg/kg /day)

Parameters control 0.24 2.4 12 60
n=15 n=15 n=15 n=15 n=15
Hematocrit (%) 52.17£2.63 | 50.47%3.68 | 50.01%2.67 | 48.98%2.60* | 49.71£3.75
RBC (X10° cellsy/mm®) | 9.24%0.50 | 8.83%0.42 | 8.87%0.39 | 8.69%0.52* | 8.90%0.63
Hemoglobin(g/dl) 16.95%0.67 | 16.33%0.58 | 16.32%0.67 | 16.13%£0.69* | 16.30%£0.99
MCV (Wm’/red cell) 56.46%1.18 | 56.16%1.72 | 56.39%1.59 | 56.36%1.08 | 55.85%+1.26
MCH (pg/red cell) 18.35%0.42 | 18.51%0.56 | 18.41%0.46 | 18.58*0.49 | 18.34%0.46
MCHC (g/dl RBC) 31.93%2.30 | 32.97%0.49% | 32.65%0.45 | 32.95+0.53 | 32.84%0.62
WBC (X10° cellsymm®) | 5.15%1.28 | 4.81%1.29 | 4.38%1.03 | 4.57%0.73 | 4.74%1.02
Neutrophil (%) 13.58%2.19 | 15.58%3.81 | 15.42%3.60 | 18.67%5.23% | 20.43%7.94*
Eosinophil (%) 1.01£0.37 | 0.98%0.29 | 0.96%0.42 | 0.89%0.32 | 1.13%0.45
Lymphocyte(%) 75.61£5.09 | 76.16%£6.62 | 77.14%5.60 | 72.57£7.68 | 68.63%£9.54*
Monocyte(%) 6.37£3.81 | 4.44%3.85 | 4.40%2.42 | 561%2.84 | 6.83%4.38
Basophil (%) 3.42%1.56 | 2.93%1.70 | 2.08%0.99 | 2.26%0.94 | 2.97%2.59
Platelet (X10° cellsymm®)| 110298 1078128 1072#96 | 1039%110 | 1099%120

*UANANNANNENAILANDLEIAREY AN D@ (p<0.05)

A 1A m‘lugﬂwaa mean=SD.
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Dose of Bixa orellana extract (mg/kg /day)

Parameters control 0.24 2.4 12 60
n=15 n=15 n=15 n=15 n=15
Hematocrit (%) 48.24%2.90 | 47.42%2.75 | 47.95%2.48 | 46.76%2.61 | 48.99%3.54
RBC (X10° cellsymm®) 8.29%0.53 | 8.20%0.49 | 8.46*0.61 | 8.17%0.43 | 8.57%+0.66
Hemoglobin(g/dl) 15.65%0.81 | 15.47%0.79 | 15.60%0.77 | 15.47%0.44 | 16.02%1.05
MCV (Wm’/red cell) 58.19%1.65 | 57.83%1.44 | 56.77%1.44 | 57.18%1.74 | 57.18%1.54
MCH (pg/red cell) 18.89%0.60 | 18.89%0.60 | 18.48%0.58 | 18.97%0.92 | 18.71%0.49
MCHC (g/dl RBC) 32.46+0.54 | 32.64*0.63 | 32.55%0.37 | 33.23%1.96 | 32.73%0.49
WBC (X10° cellsymm®) | 2.84+0.66 | 3.00%0.83 | 3.04%0.96 | 3.06+0.71 | 3.23%1.19
Neutrophil (%) 15.80%3.02 | 18.32%5.01 | 18.57%4.29 | 18.17%7.77 | 17.14%4.21
Eosinophil (%) 1.02%0.45 1.11£0.45 1.06%£0.34 | 1.21%0.46 | 0.92%0.42
Lymphocyte(%) 77.59%5.71 | 74.60%5.92 | 74.41%543 | 74.64%7.32 | 75.91%5.44
Monocyte(%) 4.25%3.47 | 4.48%2.16 | 4.56%2.92 | 4.46%2.25 | 4.64*2.18
Basophil (%) 1.32+0.75 | 1.47%0.53 | 1.40%0.83 | 1.52*0.82 | 1.39%0.67
Platelet (X10°cells/mm®)| 1049%110 | 1042%130 | 1079%109 1082%95 1103%84

A 1A m‘lugﬂwaa mean=SD
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Dose of Bixa orellana extract (mg/kg /day)

Parameters control 0.24 2.4 12 60
n=15 n=15 n=15 n=15 n=15
ALP (U/L) 81.53%£17.65 | 75.93%8.57 | 78.00£9.06 | 81.20£10.54 | 73.67£9.38
ALT (U/L) 31.13%£7.06 | 24.80£3.30% | 29.67£6.64 | 20.93%4.49 | 27.73%4.48
AST (U/L) 93.47£8.90 | 91.80%8.86 | 96.33%12.13 | 96.27£9.28 | 05.73%8.48
Total protein (g/dl) 6.81£0.18 6.65+0.15 6.67%£0.20 6.66%0.18 6.74£0.18
Albumin (g/dl) 4.66%£0.14 4.55£0.12 4.62%£0.12 4.60%£0.11 4.62%£0.09
Bilirubin (mg/dl) 0.09%0.03 0.07%0.03 0.07%0.02 0.08%0.02 0.06%0.03
BUN (mg/dl) 17.37%1.69 | 18.35%2.48 | 18.15%2.07 | 17.68%1.80 | 18.39%1.95
Creatinine (mg/dl) 0.56%0.04 0.53%+0.05 0.53%+0.08 0.51%0.05 0.55%+0.07

Glucose (mg/dl)

227.23%£31.75

194.99%25.21*

211.97%£45.88

189.64%34.02*

193.03%£30.36*

Uric acid (mg/dl) 4.45%1.48 2.28%1.15% 2.61£1.66% | 2.17%1.64* 2.81£1.61%
Triglyceride (mg/dl) | 99.81%21.60 | 120.35%21.36 | 100.59%30.36 | 105.15%23.96 | 113.12%37.21
Cholesterol (mg/dl) | 51.57+9.96 | 60.59%10.83 | 54.73%10.45 | 59.24%9.17 | 59.58%14.50

*UANANNNANAILANDLEWARE "1ATYN9 TG (p<0.05)

arlwansou asluguas mean=SD.
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Dose of Bixa orellana extract (mg/kg /day)

Parameters control 0.24 2.4 12 60
n=15 n=15 n=15 n=15 n=15
ALP (U/L) 36.87+5.55 | 38.93%5.31 | 38.33%8.85 | 37.27£3.99 | 36.80%£6.76
ALT (U/L) 19.87£2.72 | 24.00%£14.89 | 21.93%£7.25 | 19.73+4.79 | 19.80%3.36
AST (U/L) 80.47£7.87 | 87.67%£18.60 | 82.73%£15.32 | 84.40£7.22 | 81.07£3.69
Total protein (g/dl) 6.77£0.27 6.87£0.25 6.87£0.23 6.91£0.24 6.93£0.17
Albumin (g/dl) 4.80%0.18 4.84%0.18 4.89£0.17 4.91£0.16 4.98%0.16*
Bilirubin (mg/dl) 0.09%0.03 0.08%0.04 0.10%£0.03 0.09%0.04 0.09%0.03
BUN (mg/dl) 21.93%3.94 | 22.75%3.47 | 22.09%3.61 | 21.44%4.47 | 21.50%4.13
Creatinine (mg/dl) 0.59+0.08 0.62%+0.08 0.60%0.09 0.560.07 0.62%+0.07

Glucose (mg/dl)

163.98%£36.85

153.07%20.82

166.812%38.20

145.98%£15.42

147.15%£20.39

Uric acid (mg/dl) 2.20%1.15 1.97%£0.97 2.39%1.47 1.95%0.84 2.83%1.20
Triglyceride (mg/dl) | 44.05%7.81 | 40.21%5.74 | 44.47%8.77 | 39.63%5.95 | 40.91%6.15
Cholesterol (mg/dl) | 50.64%14.56 | 53.32%11.58 | 53.58%9.98 | 54.11%8.93 | 49.44%11.04

*UANANIINNINAIWANDLEARY AN A (p<0.05)

aluason aolugtuas mean=SD.
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1987 28 %
Dose of Bixa orellana extract (mg/kg /day)

Organs | Microscopic control 0.24 2.4 12 60

findings n=15 n=15 n=15 n=15 n=15
Lung Lymphoid 7/15 9/15 5/15 10/15 13/15

proliferated

bronchiole
Heart Myocardiosis 0/15 1/15 0/15 1/15 1/15
Liver Hepatocyte 0/15 0/15 315 2/15 5/15%

Fatty degeneration

Pancreas | Acinar hyperplasia 0/15 0/15 0/15 0/15 1/15

Small GALT 2/15 2/15 0/15 3/15 1/15

intestine | proliferation

Large | GALT 3/15 2/15 5/15 4/15 4/15

intestine | proliferation

Adrenal | Cortex fatty 0/15 0/15 0/15 3/15 0/15

gland degeneration

*UANANINNINAIWANDEIARY AN 1A (p<0.05)
HaN1IAsIN aslugilzes Swaunuinunsiaswudas/Suwamngiiass

GALT=Gut associated lymphoid tissue
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Dose of Bixa orellana extract (mg/kg /day)
Organs | Microscopic control 0.24 2.4 12 60
findings n=15 n=15 n=15 n=15 n=15
Lung Lymphoid 3/15 6/15 5/15 11/15 10/15
proliferated
bronchioles
Liver Hepatocyte fatty 0/15 0/15 1/15 0/15 2/15
degeneration
Kidney | Congestion (mild) 0/15 0/15 7/15% 1715 0/15
Spleen | NRL
Pancreas | Acinar hyperplasia 0/15 0/15 0/15 0/15 1/15
Small GALT 1/15 1/15 2/15 4/15 1/15
intestine | proliferation
Large GALT 3/15 2/15 3/15 1/15 3/15
intestine | proliferation

*UANANINNANAIVANDEWARE AN D& (p<0.05)
HANTATIVN AlugUZes Tmaunginumsasuulas/mwiunuiass.

GALT=Gut associated lymphoid tissue
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