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Acute and Chronic Toxicity Studies of Aqueous Extract from Helicteres isora (L.) Fruits

in Animal Models
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Abstract

Helicteres isora (L.) is a medicinal herb recognized for its beneficial properties and
popularity in health care and disease treatment. It has been developed into various commercial
products; however, safety data regarding its extracts remain limited. This research aimed to
evaluate the safety of an aqueous extract of H. isora. Acute toxicity testing in mice showed no
acute toxic effects, with an LDso value greater than 5,000 mg/kg. Chronic toxicity was assessed
in rats through oral administration of the extract at doses of 112.5, 225, 450, 900, and 900-R
mg/kg/day for 180 consecutive days. The results indicated that all doses of the extract did not
cause abnormalities in general health or food consumption. Regarding hematological
parameters, female rats receiving the extract at 225, 450, and 900-R mg/kg/day exhibited a
statistically significant increase in mean corpuscular hemoglobin concentration (MCHC)
compared to the control group. In terms of clinical chemistry, male rats administered the extract
at doses ranging from 225 to 900 mg/kg/day showed a statistically significant decrease in serum
potassium levels. Furthermore, female rats in the 900-R mg/kg/day dose group exhibited
significantly elevated alkaline phosphatase (ALP) levels compared to the control group.
Histopathological examination revealed some changes in liver, but these were not significantly
different from the control group. The study concluded that the H. isora extract does not induce
severe chronic toxicity. However, these findings suggest that caution should be advised for its

use in individuals with certain pre-existing medical conditions.
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Dose of HIW administered (mg/kg/day)

Organs DW 112.5 225 450 900 900-R

(g//bodyweight 1,000g)
n=12 n =12 n=12 n=12 n=12 n=12

Brain 3.54+0.13 3.62+0.14 3.59+0.14 3.61+0.10 3.58+0.13 3.65+0.13
Heart 2.04+0.20 2.04+0.18 2.01+£0.26 2.1240.21 2.00+0.13 2.13+0.16
Lung 2.88+0.27 2.854+0.28 2.92+0.21 2.98+0.27 2.86+0.11 2.82+0.27
Liver 23.27+£2.18 23.21+£2.43 22.87+1.64 22.87+£3.46 22.78+2.34 23.69+2.37
Stomach 4.05+0.35 4.09+0.37 4.10+0.33 4.19+0.33 4.11+£0.36 4.24+0.41
Spleen 1.38+0.19 1.494+0.24 1.44+0.13 1.45+0.15 1.36+0.16 1.48+0.14
Right kidney 2.3440.20 2.334+0.22 2.39+0.22 2.414+0.22 2.374+0.13 2.36+0.20
Left kidney 2.374+0.19 2.43+0.28 2.44+0.18 2.46+0.30 2.41+0.15 2.45+0.20
Right testis 5.11£1.07 5.17+0.58 5.49+0.37 5.40+0.36 5.16+0.32 5.19+0.60
Left testis 5.25+0.48 5.22+0.81 5.15+0.27 5.26+0.23 5.13+0.25 5.24+0.62
Right adrenal 0.05+0.01 0.0540.01 0.05+0.01 0.06+0.01 0.0540.01 0.05+0.01
Left adrenal 0.05+0.01 0.04+0.01 0.05+0.01 0.05+0.01 0.05+0.01 0.05+0.01
Bladder 0.25+0.05 0.26+0.06 0.29+0.07 0.27+0.05 0.28+0.06 0.27+0.07
Initial body weight 158.50+12.58 158.79+£12.05 158.32+11.54 158.67+£10.51 158.10+£13.99 158.20+8.66
Final body weight 581.56+34.95 580.99+42.95 582.14+31.50 598.09+53.43 573.59+33.76 572.48+37.46

mlumaaaadlugilvesdunde £ danudisuuumnasgiv
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Dose of HIW administered (mg/kg /day)

Organs

DW 112.5 225 450 900 900-R
(g/bodyweight 1,000g)

n =12 n=12 n=12 n =12 n=12 n=12
Brain 6.99+0.26 6.83+0.23 7.14+0.33 6.94+0.37 6.91+0.14 7.10+0.30
Heart 2.74+0.27 2.64+0.21 2.87+0.25 2.83+0.29 2.93+0.27 2.79+0.30
Lung 4.26+0.52 4.27+0.24 4.19+0.47 4.34+0.53 4.38+0.30 4.22+0.62
Liver 25.59+3.64 23.70+£2.41 24.96+2.51 24.7542.12 26.3243.44 23.65+3.90
Stomach 5.92+0.44 6.11+0.43 5.99+0.46 6.11£0.37 6.27+0.54 5.93+0.44
Spleen 1.97+0.23 1.88+0.16 1.95+0.22 1.89+0.17 1.99+0.16 1.81£0.20
Right kidney 2.94+0.28 2.85+0.12 3.13+0.36 3.06+0.23 3.09+0.19 2.96+0.28
Left kidney 3.08+0.33 2.96+0.16 3.17+0.35 3.17+£0.25 3.21+0.28 3.18+0.46
Right adrenal 0.14+0.03 0.12+0.02 0.11+0.03 0.11+0.04 0.13+0.03 0.11£0.03
Left adrenal 0.11£0.03 0.11£0.02 0.11+0.03 0.11+0.03 0.13£0.02 0.11+0.03
Bladder 0.3340.07 0.30+0.06 0.32+0.06 0.35+0.09 0.34+0.07 0.35+0.06
Uterus 2.93+0.89 2.91+0.93 2.74+0.58 2.89+0.80 2.79+0.78 2.96+0.88
Right ovary 0.29+0.10 0.28+0.04 0.31+0.06 0.30+0.07 0.29+0.10 0.29+0.11
Left ovary 0.31£0.09 0.26+0.06 0.29+0.05 0.31+0.08 0.30+0.10 0.26+0.07
Initial body weight 130.83+7.90 130.52+8.95 129.52+5.06 131.1749.96 130.70+8.51 129.14+10.05

Final body weight 301.26+30.87 293.52+17.42

297.54+19.51

297.98+30.09 296.43+22.84 294.88+36.87
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Dose of HIW administered (mg/kg/day)

Parameters DW 112.5 225 450 900 900-R

n =12 n =12 n =12 n=12 n =12 n =12
Hematocrit (%) 43.34%1.15 43.24+0.88 43.34+1.76 42.91+1.47 42.86+2.10 42.7541.27
RBC (x10°cells/mm’) 8.75+0.33 8.63+0.29 8.57+0.43 8.46+0.48 8.48+0.77 8.60+0.27
Hemoglobin (g/dl) 14.570.42 14.50£0.33 14.5740.53 14.5240.52 14.510.69 14.490.48
MCV (um’/red cell) 49.6041.26 50.15+1.16 50.60+1.45 50.7621.47 50.7442.75 49.71£1.23
MCH (pg/red cell) 16.67£0.60 16.80£0.44 17.020.59 17.18+0.60 17.19+1.09 16.86+0.53
MCHC (g/dl RBC) 33.6240.47 33.52+0.30 33.6240.47 33.8420.36 33.8840.53 33.90+0.34
WBC (x10°cells/mm’) 4.37+0.76 4.41+0.86 4.28+1.20 4.040.44 4.44+1.38 4.16+0.94
Neutrophil (%) 19.016.06 16.69+2.71 19.82+4.06 18.06+6.54 18.8144.51 19.4843.72
Eosinophil (%) 2.24+0.47 2.07+0.56 2.19+0.38 2.17+0.46 2.0940.60 2.24%0.66
Lymphocyte (%) 73.34+6.88 75.88+3.44 72.4444.51 71.71+11.83 69.81£11.66  72.44+4.62
Monocyte (%) 5.29+1.08 5.2620.75 5.40+0.96 5.20£0.90 5.83+1.67 5.651.40
Basophil (%) 0.1240.09 0.10£0.06 0.150.08 0.130.08 0.1920.10 0.2020.08

Platelet (<10 cells/mm’) 982.71+43.15 946.29+79.18 929.83+£93.77 953.79+96.68 958.29+£97.07 911.5+90.61

mlumauaaslugilvesdunde + drudsauuunasgiy

4‘ 1 a a A Ay Yo o a 9 ES] @
MAINNN 4. ﬂ'W]'NIaTW]')T]Eﬂ"l]@\‘l‘ﬂkll!iﬂlWﬁliJElVlllﬂiﬂﬁ'ﬁﬁﬂﬂWaﬂﬂﬂﬂﬂjﬂunﬂulja'] 180 U

Dose of HIW administered (mg/kg/day)

Parameters DW 112.5 225 450 900 900-R
n=12 n =12 n=12 n =12 n =12 n=12
Hematocrit (%) 42.33+1.82 41.5440.99 41.44%0.98 42.031.13 41.77+1.68 41.5541.50
RBC (x10°cells/mm’) 7.98+0.50 7.8040.22 7.77+0.30 7.97+0.30 7.74+0.29 7.84+0.20
Hemoglobin (g/dl) 14.500.53 14.41+0.43 14.42+0.33 14.70.49 14.44+0.52 14.46+0.53
MCV (um’/red cell) 53.15+1.93 53.30+1.27 53.39+1.42 52.76+1.39 53.98+1.71 52.98+1.09
MCH (pg/red cell) 18.21+0.77 18.48+0.49 18.580.50 18.45+0.54 18.66+0.57 18.430.39
MCHC (g/dl RBC) 34.26+0.40 34.68+0.34 34.8040.33%  34.99+0.40%  34.57+0.38 34.80+0.44*
WBC (x10"cells/mm’) 2.72+0.68 2.3240.31 2.90+0.65 2.710.64 2.87+0.28 2.9120.80
Neutrophil (%) 14.96+4.00 13.69+2.94 19.18+7.14 15.4443.16 13.8145.03 13.3043.18
Eosinophil (%) 2.2940.58 2.2640.61 2.090.47 2.130.69 2.070.76 1.76+0.52
Lymphocyte (%) 77.94+4.93 79.6123.46 73.96£8.16  74.34£11.87  75.82+13.75 80.944.04
Monocyte (%) 473+1.14 4.35+0.76 4.610.98 4.55+0.62 4.41£0.67 3.85£0.95
Basophil (%) 0.08+0.08 0.070.11 0.15%0.15 0.1120.13 0.09+0.11 0.1520.15

Platelet (x10"cells/mm’) ~ 929.71156.48 840.46+140.06  904.46+75.05  936.63+61.38  912.5+£102.95 825.29+110.77
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Dose of HIW administered (mg/kg/day)

Parameters DW 112.5 225 450 900 900-R
n =12 n =12 n=12 n =12 n =12 n =12
ALP (U/L) 49.18+7.73 48.43+7.15 48.47+6.07 46.6+4.54 51.90+9.70 49.54+5.76
ALT (U/L) 28.87+8.81 30.09+8.23 30.04+5.43 30.54+7.75 31.43£9.53 39.61£11.76
AST (U/L) 57.30+13.85 59.88+8.35 61.1749.39 58.63+7.92 58.45+10.78 70.12+17.86
BUN (mg/dl) 15.00+1.41 15.36+1.60 14.66+1.33 14.67+1.43 16.19+1.52 15.62+1.80
Creatinine (mg/dl) 0.28+0.05 0.27+0.02 0.2640.03 0.27+0.03 0.28+0.04 0.27+0.05
Total protein (g/dl) 5.60+0.18 5.59+0.20 5.52+0.13 5.56+0.27 5.66+0.16 5.59+0.25
Albumin (g/dl) 3.73+0.18 3.73£0.16 3.65+0.10 3.69+0.09 3.75+0.13 3.70+0.17
Total bilirubin(mg/dl) <0.15 <0.15 <0.15 <0.15 <0.15 <0.15
Glucose (mg/dl) 186.8+28.80 182.38424.51 186.24+29.76 176.07+32.81 195.27433.35 189.49+23.78
Uric acid (mg/dl) 0.69+0.05 0.75+0.29 0.66+0.10 0.65+0.08 0.59+0.18 0.58+0.05
Triglyceride(mg/dl) 141.19+47.49 151.84+54.43 126.25+41.62 133.51455.95 136.40+47.71 145.92461.62
Cholesterol (mg/dl) 72.69+16.39 82.98+16.75 69.25+16.2 71.46+13.87 86.30+21.97 67.09+9.81
Sodium (mmol/1) 139.67+1.72 139.92+1.08 140.42+1.24 140.50+1.17 139.75+1.36 140.5+1.00
Potassium (mmol/1) 5.41£0.37 5.17+0.25 4.98+0.45* 4.90+0.21* 4.69+0.29* 5.24+0.35
Chloride (mmol/1) 103.66+1.84 103.66+1.61 103.64+1.28 103.74+0.83 102.95+1.02 103.73+0.86
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Dose of HIW administered (mg/kg/day)

Parameters DW 112.5 225 450 900 900-R
n =12 n =12 n =12 n=12 n=12 n =12

ALP (U/L) 15.28+3.22 15.90+3.11 14.39+1.93 15.68+1.66 16.63+2.92 21.06+4.97*
ALT (U/L) 24.55+7.51 22.64+7.70 23.43+6.38 24.80+9.59 27.39+9.35 23.945.38
AST (U/L) 58.48+7.00 56.00+9.74 56.3249.92 56.55+8.11 57.67+8.36 58.79+6.98
BUN (mg/dl) 17.51£2.54 16.71+£1.94 15.49+1.57 17.88+3.63 17.114£3.39 16.23+1.57
Creatinine (mg/dl) 0.34+0.05 0.34+0.04 0.33+0.04 0.34+0.05 0.34+0.05 0.32+0.03
Total protein (g/dl) 6.19+0.35 6.28+0.53 6.33+0.23 6.16+0.22 6.29+0.43 6.14+0.46
Albumin (g/dl) 4.58+0.30 4.68+0.44 4.74+0.21 4.52+0.23 4.70+0.36 4.47+0.31
Total bilirubin(mg/dl) <0.15 <0.15 <0.15 <0.15 <0.15 <0.15
Glucose (mg/dl) 158.09+16.92 159.62+18.84 161.38+19.11  155.18+10.43 160.02+17.56  148.99+16.09
Uric acid (mg/dl) 0.68+0.28 0.66+0.23 0.59+0.26 0.65+0.27 0.56+0.17 0.58+0.22
Triglyceride(mg/dl) 68.17+14.67 73.64+16.49 61.554+9.34 63.71£13.75 73.39+15.42 66.33+14.72
Cholesterol (mg/dl) 49.21+11.00 48.92+19.29 44.61+11.13 50.96+18.88 57.17+15.73 41.77+11.46
Sodium (mmol/1) 139.75+1.06 140+1.28 140.67+0.89 140.75+1.06 140.75+1.76 141.25+1.36
Potassium (mmol/l) 4.91+0.53 4.66+0.34 4.42+0.43 4.50+0.45 4.39+£0.27 4.81£0.50
Chloride (mmol/1) 103.78+1.49 104.27+1.47 104.81+1.55 103.72+1.30 104.08+2.45 105.31+1.41
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Male Female

Organs Control Dose of HIW (mg/kg /day) Control Dose of HIW (mg/kg /day)

Microscopic findings
DW 1125 225 450 900  900-R DW 112.5 225 450 900  900-R

Brain - - - - - - - - - - - - -
Trachea/Thyroid - - - - - - - - - - - - -
Lung - - - - - - - - - - - - -
Heart - - - - - - - - - - - - -
Liver Vacuolar degeneration 2/12 /12 0/12 0/12  0/12 4/12 1/12 /12 0/12  0/12  0/12 1/12
Pancreas - - - - - - - - - - - - -
Spleen - - - - - - - - - - - - -
Esophagus/Stomach - - - - - - - - - - - - -
Intestine - - - - - - - - - - - - -
Kidney - - - - - - - - - - - - -
Adrenal gland - - - - - - - - - - - - -
Salivary/Mammary gland - - - - - - - - - - - - -
Testis/Ovary - - - - - - - - - - - - -

Others - - - - - - - - - - - - -

1 v v
aavlumaaaaslugivessnnuryiasanuman/asunlaysnurynaualungu (DW: Distilled water, - = No lesion in section)
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