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Chronic Toxicity of Abelmoschus esculentus (L.) Extract in Rats

Praw Suppajariyawat!, Tiyanee Sahad!, Wijittra Sudhong!, Sutjarit Aunkat!,
Phatiphan Primpai’, Sarayut Radapong!, Sekrachatakorn Buabao!, Nithida Phonkot!,
Sakwichai Ontong?, Taweesak Songserm?, Pornchai Sincharoenpokai'!

!Medicinal Plant Research Institute, Department of Medical Sciences, Tiwanond Road, Mueang, Nonthaburi 11000, Thailand

2Faculty of Veterinary Medicine, Kasetsart University, KamphaengSaen Campus, Nakhon Pathom 73140, Thailand

Abstract

Abelmoschus esculentus (L.) have been launched and consumed widely by the public.
However, the toxicity and safety data of the plant extract are still limited. The chronic toxicity
of the aqueous extract of A. esculentus was investigated through the rat's oral route for 180
days. The results revealed that health, food consumption and hematological values in all AEW-
treated groups were not different from those of the control groups. However, male rats that
received AEW at 1000-R mg/kg/day had significantly fewer creatinine levels, higher BUN
levels and higher uric acid than the control group. Moreover, female rats that received AEW at
1000-R mg/kg/day had significantly fewer creatinine levels at 125 mg/kg/day significantly
higher uric acid as well as higher sodium levels at 125, 250, and 1000-R mg/kg/day than the
control group. More interestingly, the glucose level showed less than the control group in a
dose-response manner. Histopathology of visceral organs indicated no significant lesion related
to the extract in both male and female rats. In conclusion, AEW extract at the doses tested does
not produce serious chronic toxicity in rats. Nevertheless, it should be careful using on

individuals who have specific underlying conditions.
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M199N 1. L!'l‘ﬂuﬂﬁ'.lll,a3‘L!'I‘WL!ﬂ@']EJ'J%'ﬁllW1/]‘ﬁﬂl@ﬂﬂl&tliﬂlWﬁ@ﬂqﬂiﬂﬁ'ﬁﬁﬂﬂﬂﬁgﬁlﬂ‘ﬂl"uEJ']L‘]JL!L']@'I 180 U

v 914' Yo % g S %
ﬂq&l‘ﬂﬂaﬂﬂ!“ﬂﬁﬁj‘ﬂulﬂiﬂﬁ1§ﬁﬂﬂﬂ§$!§]ﬂﬂﬁlﬂ'f] (UN/DN./IU)

GRIRH iy 125 250 500 1000 1000-R
n =12 n =12 n =12 n =12 n =12 n =12
A104 5.27+0.19 5.2740.19 536021 5.30+0.28 5.2240.29 5.2240.31
e 3.0240.27 2.96+0.25 3.0240.20 2.88+0.24 3.00£0.27 2.9240.22
Yon 3.98+0.27 3.96:0.34 3.97+0.36 4.09+0.51 3.94+0.52 4.140.47
A 33.3242.19 33.2743.43 34.77+4.16 32.79+3.67 34.0144.22 36.6546.93
ATLUNILOINIT 5.4140.37 5.47+0.50 5.50+0.59 5.40+0.59 5.43+0.42 5.70+0.53
i 2.010.17 2.0140.30 2.2240.25 2.1840.32 2.08+0.22 1.93+0.25
laun 3.1940.18 3.1540.18 3.27+0.26 3.15£0.33 3.09+0.30 3.2840.31
ladne 3.28+0.17 3.24+0.22 3.34+0.30 3.190.35 3.14+0.24 3.39+0.31
sUMLUN 7.1040.60 7.1120.67 7.65+0.74 7.2040.67 7.2640.57 7.23+0.44
saumedy 7.1220.67 6.95+0.59 7.38+0.58 7.1740.57 7.19+0.61 7.1120.47
AauTNIN AN 0.07+0.01 0.07+0.01 0.08+0.01 0.07+0.02 0.07+0.01 0.07+0.01
aouviNIn ladhe 0.07+0.01 0.08+0.01 0.08+0.01 0.0620.02 0.07+0.01 0.070.01
nszmtlaenay 0.31£0.06 0.36:0.09 0.35+0.07 0.35+0.07 0.32+0.08 0.3140.04
Yt udy 157.29+10.31 158.84+10.61 156.93+7.27 156.19+11.58 149.78+16.12 155.15+9.96
Thminauga 637.10£43.20 472.35+40.99 469.88426.75 449.14+42.53 456.13+38.67 507.62+57.88

a
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ﬂ1‘§1\3ﬁ 2. uTWHﬂﬁ’JL!aguTﬂuﬂ@?ﬂjgﬁﬂWﬂﬁm@QWHlﬁV]lWﬁlﬁE]T]vlﬁjﬂﬁ1jﬁﬂﬂﬂjgﬁlﬂﬂlﬁﬂjlﬂuna1 180 U

v IS y Yo % : S %
ﬂquﬂﬂﬁi’)x‘l!Wﬁ!Nﬂﬁ‘lﬂiUﬁ1iﬁﬂﬂﬂi%!‘ﬂﬂ‘ﬂﬂlﬂ? (UN./DN./IAU)

23822 vndu 125 250 500 1000 1000-R
n =12 n=12 n=12 n=12 n=12 n=12
A104 6.18+0.24 6.01£0.56 6.1340.15 5.98+0.26 6.1940.19 6.22+0.36
e 2.3940.25 2.3840.21 2.37+0.22 2.39+0.23 2.3140.22 2.69+0.41
Yon 3.7140.71 3.60+0.31 3.3840.25 3.49+0.33 3.74+0.48 3.84+0.56
A 21.5542.28 20.34+2.18 21.0542.32 20.8342.02 21.3542.33 23.47+4.31
ATLUNILOINIT 5.01%0.72 4.90+0.47 4.8240.55 4.83+0.39 4.94+0.39 5.30+0.48
i 1.58+0.18 1.5440.13 1.55+0.18 1.58+0.24 1.62+0.26 1.67+0.26
laun 2.48+0.26 2.47+0.22 2.57+0.22 2.47+0.17 2.47+0.16 2.68+0.15
ladne 2.5140.27 2.5740.23 2.60+0.20 2.5240.20 2.5440.10 2.70+0.20
AouYNIn laun 0.100.01 0.09+0.02 0.10+0.02 0.09+0.03 0.10£0.03 0.10+0.02
aouviNIn ladhe 0.100.02 0.0940.03 0.09:£0.04 0.0940.03 0.100.02 0.09+0.02
nszmztlaenay 0.2340.05 0.26+0.05 0.25+0.06 0.25+0.06 0.27+0.14 0.29+0.06
uAgn 3.34+1.43 3.00+1.25 2.29+0.06 2.59+0.80 3.10£1.29 3.0120.95
$9lvun 0.24+0.03 0.21%0.05 0.23+0.04 0.23+0.03 0.25+0.05 0.44+0.74
59 ludhe 0.25+0.06 0.210.04 0.23+0.05 0.21+0.04 0.26+0.06 0.230.05
dhminGudy 127.83+6.26 124.93+6.76 127.68+5.20 127.0746.45 125.95+10.04 128.89+9.71
Thminauga 242.52+13.10 232.54+15.32 238.73+12.26 244.10+19.84 235.02414.58 254.30+18.93

a
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q‘ 1 A A YA Yo [ g ~ I [
M1319N 3. ﬂTVﬂQTa‘Vi@]']1/]EJWJ@\1WHLL?%LWﬁ@%1ﬂ5Uﬁ15ﬁﬂﬂﬂ§$Lﬁ]El“]_ILGUEJ'JL‘]J‘L!L']a'I 180 U

v 914' Yo % g S %
ﬂq%ﬂlﬂaﬂﬂ!“ﬂﬁﬁj?ﬂﬂiﬂﬁ1iﬁﬂﬂﬂi%ﬁ!‘i]tl‘].l!sllﬂ'f] (UN./DN./IU)

mndimes iy 125 250 500 1000 1000-R 191994
n=12 n =12 n =12 n =12 n =12 n =12

Hematocrit (%) 44.60+1.44 4545146  4587+1.67  44.49+1.62 45.00+1.49  43.29+1.42 53.1£2.3
RBC (x10°cells/mm’) 8.82+0.40 9.03+0.42 9.010.47 8.84+0.45 9.00+0.38 8.57+0.38 9.83+0.45
Hemoglobin (g/dI) 15.00£0.47  15.37+0.51 15.55£0.54  15.08+0.62 15.36+0.41 14.58+0.41 16.9+0.6
MCV (um’/red cell) 50.61+£1.50  50.36+1.25 50.94+1.39  50.38+1.23 50.02+1.21 50.57+1.36 54.1%1.5
MCH (pg/red cell) 17.03£0.56  17.03+0.48 17.2840.49  17.08+0.40 17.09+0.51 17.04£0.49 17.2+0.5
MCHC (g/dl RBC) 33.63£0.28  33.83£0.36  33.91+0.21  33.90+0.35 34.000.18 33.69+0.37 31.9+0.7
WBC (x10’cells/mm”) 4.90+1.12 4.49+1.03 5.140.97 4.34+0.89 4.65+0.96 5.81+0.89 8.0+1.9
Neutrophil (%) 19.64+5.67  22.03+5.11 21.75+7.18  23.33+6.89 21.8245.22 18.825.12 -
Eosinophil (%) 1.880.73 2.06+0.66 1.87+0.58 2.03+0.54 2.05+0.37 2.1240.59 -
Lymphocyte (%) 72.8146.47  69.88+5.99  70.20+7.83  68.33+7.13 69.78+6.21 72.93+6.33 -
Monocyte (%) 5.48+0.99 5.82+1.08 5.98+1.22 6.04+1.39 6.12+1.44 5.87+1.22 -
Basophil (%) 0.19+0.07 0.23+0.08 0.20+0.08 0.26+0.07 0.23+0.07 0.26+0.08 -

Platelet (x10°cells/mm”) 917.92+79.84 990.29+89.51 938.92+83.35 977.46+93.95 963.00+£62.60 916.50+101.87 975+88

mlumsrwaaslugivesnunde + dandisanunas g
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q’ 1 Aa a =1 Yo o dm‘ = I [
M19519N 4. f"l'W]'l\TIaWG]'J‘V]EJVIJ@\TWHLLTV]LWPMJEl‘ﬂvl,ﬂﬁllﬁ'liﬁﬂﬂﬂﬁgﬁlﬂ‘ﬂlel]ﬂjlﬂuna'l 180 U

v IS y Yo % : S %
ﬂquﬂﬂﬁi’)\‘l!Wﬁ!Nﬂﬁ‘lﬂiUﬁ1iﬁﬂﬂﬂi%!‘ﬂﬂ‘ﬂﬁlﬂ? (UN./DN./IU)

mndimes iy 125 250 500 1000 1000-R 191999
n=12 n=12 n =12 n =12 n =12 n =12

Hematocrit (%) 41.48+1.14 42.24+0.51 41.62+1.59 42.00+1.45 42.50+1.35 41.40£1.37  49.7+1.4
RBC (x10°cells/mm’) 7.67+0.28 7.91+0.20 7.58+0.48 7.91+0.32 8.05+0.28 7.72+0.28 8.7442.5
Hemoglobin (g/dI) 14.45+0.48 14.75+0.24 14.47+0.52 14.77+0.54 14.78+0.47 14.36+0.52 16.3+0.4
MCV (um’/red cell) 54.11+0.89 53.42+0.97 55.1143.59 53.09+0.79 52.84+1.30 53.66+1.44  56.9+1.1
MCH (pg/red cell) 18.84+0.28 18.67+0.41 19.15+0.92 18.66+0.22 18.37+0.52 18.61+0.52 18.6+0.4
MCHC (g/dl RBC) 34.83+0.34 34.94+0.41 34.78+0.81 35.16+0.28 34.76+0.25 34694020  32.7+0.5
WBC (x10’cells/mm’) 2.4740.59 2.46+0.59 2.81+0.79 2.95+0.57 2.79+0.36 2.83+0.77 7.0+£1.6
Neutrophil (%) 18.70+3.70 16.60+3.53 15.90+5.17 19.10+8.83 17.5543.68 18.9248.35 -
Eosinophil (%) 2.16+0.57 1.91£0.55 3.67+3.91 1.98+0.57 2.23+0.78 1.76+0.51 -
Lymphocyte (%) 73.05+4.58 76.5144.19 74.33+5.66 73.15+10.24 73.88+4.83 73.1449.84 -
Monocyte (%) 5.84+1.09 4.81+0.82 5.31+0.94 5.60+1.58 6.17+1.28 5.96+1.69 -
Basophil (%) 0.25+0.18 0.17+0.17 0.80+1.15 0.17+0.15 0.16+0.14 0.22+0.11 -

Platelet (x10°cells/mm’)  897.50+66.68 839.00+57.32 864.42+61.42 849.79+107.79 863.50+87.14  836.71+131.02  1025+139

mlumsraaslugilvesnunds = dandisanuuasgiu

a ¥
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M3199 5. AMUANAAUNUVBINYUTNN

9.

A Yo o dm) = I @
ﬁlf;lj‘ﬂulﬂillﬁ1§ﬁﬂﬂﬂ§$H]EJ“LILGUEJ’JL‘]JHL'JEI'I 180 U

v 914' Yo % g S %
ﬂq&l‘ﬂﬂaﬂﬂ!“ﬂﬁﬁj‘ﬂulﬂiﬂﬁ1§ﬁﬂﬂﬂ§$!§]ﬂﬂﬁlﬂ'f] (UN./DN./IU)

mndimes iy 125 250 500 1000 1000-R 191999
n=12 n =12 n=12 n =12 n=12 n =12

ALP (U/L) 47.40+7.03  4731£9.02  47.20£9.47  47.53+13.66  45.97+7.57  53.45+5.78 108.7+25.7
ALT (U/L) 28.22+6.00  24.48+4.13  29.68+5.51 30.2249.17  26.5748.97  45.38+14.32 38.7+5.6
AST (U/L) 582541229  52.37+6.47 58541057  56.60£10.88  52.64+9.96  90.10+29.15 74.8+10.0
BUN (mg/dI) 15.28+1.08 16.47+1.64 16.28+1.61 16.37+2.63 15.1342.28  18.11=1.56" 22.95+3.23
Creatinine (mg/dl) 0.31+0.03 0.30+0.06 0.30+0.03 0.34+0.04 0.310.03 0.23+0.04" 0.7+0.1
Total protein (g/dl) 5.70+0.20 5.72+0.34 5.79+0.10 5.77+0.27 5.85+0.21 5.81+0.16 7.8840.53
Albumin (g/dI) 3.74+0.21 3.8240.21 3.7840.15 3.70+0.16 3.81+0.11 3.730.19 4.03+0.26
Total bilirubin(mg/dl) <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.110.03
Glucose (mg/dI) 1822241522 171.19+13.91  171.70+23.72  171.97+29.82  176.62+19.63  187.04+17.99 182.4+18.9
Uric acid (mg/dl) 0.84+0.23 0.71£0.27 0.58+0.14 0.74+0.19 0.67+0.17 1.3120.34" -
Triglyceride(mg/dl) 133.66+47.62  133.65+37.53  148.26+52.37 123.30+37.86 1654643639 134.97+39.53 125.9+50.1
Cholesterol (mg/dl) 773141389 66.76£1495  69.95£14.60  70.83£16.96  67.30+13.51  75.21£17.30 -
Sodium (mmol/l) 141.15£1.51  141.94+226  140.93+0.54  141.98+1.77  142.49+1.77  142.36+0.90 141.842.5
Potassium (mmol/1) 5.05+£0.34 4.98+0.40 4.86+0.33 4.90+0.35 4.64+0.26 5.03+£0.41 4.35+0.33
Chloride (mmol/l) 102.66+2.17  104.04+224  93.41£3035  103.59+1.91  103.93+2.60  104.95+1.00 104.4+1.2

mlumsuaaslugilvesaunds + arudounuinsgiy
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M1319N 6. Wﬂﬂ15§]5']5]ﬂ']1ﬂ']\1lﬂ1|ﬂﬂ‘hlﬂell@QWHLLTY]L‘WﬁlllfJ'V]]lﬂillfﬁiﬁﬂﬂﬂigﬁlﬂﬂLGUEJ’JL‘]JL!L'Ja1 180 U

v = d' Yo % g S (%
ﬂq&l‘ﬂﬂaﬂﬂ!“ﬂﬁ!uﬂﬂvlﬂ51Jﬁ1§ﬁﬂﬂﬂ§$!‘i]tl‘]]ﬁlﬂ'«] (UN./DN./IW)

mndimes iy 125 250 500 1000 1000-R 191999
n =12 n=12 n=12 n =12 n=12 n=12

ALP (U/L) 14484237 13.8342.74  14.424249  14.07+2.83 13.7742.89  14.70+2.84 38.347.7
ALT (U/L) 31.93+13.74  20.6149.24  20.47+4.25  26.86+10.64  25.89+9.50  29.43+9.06 31.445.8
AST (U/L) 73.9743927  62.01+19.43  51.94+8.92  59.11+17.05  60.70425.19  65.63+24.99  77.6£17.9
BUN (mg/dl) 17.69+1.75  16.8542.71  17.0943.71  15.73+3.10  17.07+1.93 17.1742.26  21.66+1.89
Creatinine (mg/d1) 0.3620.05 0.3620.06 0.33+0.06 0.34+0.06 0.34+0.05 0.27+0.03 0.6+0.0
Total protein (g/dl) 6.58+0.23 6.78+0.23 6.5820.30 6.65+0.36 6.57+0.32 6.65+0.38 7.4840.38
Albumin (g/d1) 5.0240.20 5.07+0.28 4.84+0.27 4.90+0.35 4.95+0.33 4.98+0.32 4.05+0.25
Total bilirubin(mg/d1) <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.1240.03
Glucose (mg/dl) 171.14417.33  165.87+14.56  158.10+14.58 157.28£12.99 152.18410.05% 16533+13.88  128.313.7
Uric acid (mg/dl) 035£0.10  0.58+0.13°  0.46+0.11 0.45+0.12 0.29+0.06 0.57+0.12 -
Triglyceride(mg/dI) 120.03+40.49  98.89+34.72  100.58+40.50 110.60£67.34  105.12430.37  12335+69.19  60.5+19.0
Cholesterol (mg/dI) 57.52412.09  60.1248.55  50.73+7.67  62.88+12.79  56.24+14.52  69.51427.21 -
Sodium (mmol/l) 140.44+0.95  1427041.71%  142.424158% 14223250  140.84+1.52  14223+121%  140.143.0
Potassium (mmol/l) 4.520.30 4.69+0.21 4.41£0.30 4.210.34 425034 4.89+0.24 4.07+0.26
Chloride (mmol/1) 103.1241.52  104.0542.15 104794232 104404245  103.76+1.71  104.68£1.61  106.042.1

mlumsuaaslugilvesaunds + arudounuinsgiy
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v 4 i o Aaa @ [} g I v
M1 7. wamsasiniieonierzmeganesIngvesnyusnmsduazmaiion 1asuasananszReudenilunai 180 i

HYINAR vyneiy
o g ngu n’sjuﬂﬂam-mmilmsaﬁ'ﬂ ngu néuﬂﬂam-mm?’miﬁﬁ’ﬂ
p AILAN @n./n. /3) AN (000, /31)
e 151ﬂ€1;1—! 125 250 500 1000 1000-R 131ﬂ£1;H 125 250 500 1000 1000-R
AN NRL - - - - ; : ; . ) . . .
naoAauADN NRL - - - . y - - - . . . .
Insous NRL
oa NRL - - - - - . - - - N . B}
Wala Myocarditis 212 /12 0/12 0/12 0/12 0/12 0/12 0/12 012 0/12 0/12 0/12
Ay Vacuolar 3/12 4/12 2/12 0/12 1/12 0/12 0/12 1/12 0/12 0/12 0/12 0/12
degeneration
AuooU NRL - - - y y - - - . ) . .
RtY NRL - - - - ; ; ; - ] . ) .
Na0ABINII NRL - - . ; ; ; ; - . _ } .
AT NRL
9113
'l NRL - - - § ; ; - - ) . ] .
a NRL - - - - ; ; ; - ; - ] _
aounuanla NRL - - - § ; ; - - ) . ] .
Aeuthat NRL - - - - - - - - . . . B
aeuiu NRL
daume/5e NRL - - . - - - - - . . . .

' H 9
aravlumnaaaslugdvesinnurynasamumsi/asunlayimurynamualungu

- M11894 No lesion in section

NRL M318849 No remarkable lesion
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nalariaIme udaslmiiunasananszivey
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IMVBINYNITDUNANINQUINBIRBUA DN
AAY HAN1TATINIATIZHANALAALAAIN
WuulengamsUsmsasana luanududu
Nganga (1000-R ¥N./NA./TU) ISHUTLAU
[ 9
creatinine A1NIINGUAIVANNINAGUAZINS
v A @ { o I
e Uer szaunanendi Tomanduly1d

A~ Y dy = o a aly ¥
AAMzANeaY T5AAL ﬂ']ﬂ%ul@mﬂﬂﬂﬁllﬂ

A
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FUNDWVITUINTIHADTNNGINUNITNITU
voaguuay la 19 5281 ALP, ALT, AST, BUN
WuNHszaugaa iuana199InnguAILAN

Y
1az0g 1UF19A181989 ATHUMTINNUVOIAY
uazlalildianunalnanSeasandoany
3¢ creatinine NA1A9 U51891UNI1TIVIUDI
Husen et al. (2020) Any1sz@nsaInueaans
@ dm’ = 4 Y 4
anansz@Reuder luny ludaewug BALB/

NgNN32AUAIY Streptozotocin (STZ) HAZATIY

STAUNITITADIANANATNN WU IAITANA
NIRYVIAEIANITOAATEAD creatinine TUHY
Y = @ 9 VoA Yo @
18 wwReanu vymsadnguin lasuaisana
AMUITNTU 1000-R 1n./nn./Tu uazrymeniie
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v A o Y 9 1 =1
AIANANTLAVANWANTHA 9 BazlinTny
598 15AUSIIUAY vacuolar degeneration 3 0
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