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ABSTRACT
Aim: Cardiospermum halicacabum L. is a climbing plant
under Sapindaceae family. The plant leaf is used by traditional
healers for treatment of various illnesses. Considering the
ethno-medicinal value of C. halicacabum, the present study
was taken up to evaluate single-dose acute toxicity study and
repeated dose 28-day oral toxicity study (subacute) in Wistar
albino rats.
Materials and methods: The hydroalcoholic extract of
C. halicacabum leaf was administered orally to Wistar rats as
single dose (2000 mg/kg bwt) in acute toxicity study and for
continuous 28 days in repeated dose subacute toxicity study
at three dose levels (250, 500, and 1000 mg/kg bwt). The
study was carried out as per Organisation for Economic Cooperation and Development (OECD) guidelines 423 and 407.
Animal mortality and general behavior were observed during
the study period.
Results: The study showed that there were no mortality and
morbidity in the test groups. The detailed biochemical and
hematological investigations evaluated in control and test groups
evidenced the safety of the extract as there were no significant

differences among control and test groups. Histopathology
study in vital organs of test groups showed no significant
abnormalities.
Conclusion: The study concluded that the hydroalcoholic
extract of C. halicacabum was safe at the prescribed dosages
in Wistar albino rats.
Clinical significance: As the safety dosage of the hydroalcoholic extract of C. halicacabum has been proved in Wistar rats,
further studies on biological efficacy or biopotency studies can
be taken up using these details.
Keywords: Acute and repeated dose 28-day oral toxicity study,
Balloon vine, Cardiospermum halicacabum.
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Cardiospermum halicacabum, known as “Balloon vine” or
“Love in a puff,” is a climbing plant under Sapindaceae
family, widely distributed in tropical and subtropical
Africa and Asia. It is an annual or sometimes perennial
climber, commonly found as a weed in farmland. It is mentioned as one among the “Ten Sacred Flowers” of Kerala
State in India, collectively known as “Dasapushpam.”1
Cardiospermum halicacabum is one of the ethnomedicinal plants of Western Ghats region of India.
The plant is used by the local healers for treatment of
various illnesses like joint pain, liver disorders, obesity
management.2-5 Even though the plant has been reported
for some biological activities, the details of safety and
toxicity of the plant had not been reported so far. The
present study has been taken up to evaluate safety dose
of hydroalcoholic extract of C. halicacabum leaf through
carrying out the single-dose acute toxicity and repeated
dose 28-day oral toxicity study (subacute) in rodents as
per OECD guidelines.
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a period of 14 days. Body weight and feed consumption
were recorded weekly.

MATERIALS AND METHODS
Plant Collection and Extraction
The plant C. halicacabum was collected from the Western
Ghats region (Palghat and Thrissur) of Kerala, India.
The authentication of the plant was done by Taxonomist,
Kerala Forest Research Institute (KFRI), Government
of Kerala, Thrissur. Voucher specimen is maintained
in the Biochemistry Department of National Ayurveda
Research Institute for Panchakarma, Cheruthuruthy. The
fresh leaves of C. halicacabum were collected and used for
the present study. The hydroalcoholic extract of leaf (one
part alcohol and one part water) was prepared as per
Ayurvedic Pharmacopoeia of India Part I Vol. VIII. The
extract was stored in refrigerator for the experimental use.

Experimental Animals
Wistar albino rats were procured from College of Veterinary and Animal Sciences, Kerala Veterinary and Animal
Sciences University, Mannuthy, Thrissur, India. Animals
were acclimatized to the laboratory condition before initiating the experiment. The animal studies were carried
out as per guidelines of Committee for the Purpose of
Control and Supervision of Experiments on Animals.

Institutional Animal Ethics Committee Approval
for Toxicity Study
Institutional Animal Ethics Committee’s (IAEC) approval
was obtained for the animal experiments vide Proposal
No. IAEC/NRIP/2014-15/03 dated 16.02.2015 in the meeting
held at National Research Institute for Panchakarma,
Cheruthuruthy, Thrissur, Kerala, India. Toxicity studies
were conducted as per OECD guidelines 423 and 407.

Acute Toxicity Study5
Single-dose acute toxicity study was carried out as per
OECD guidelines 423. The test drug (hydroalcoholic
extract of C. halicacabum) was administered (2,000 mg/
kg bwt) through oral administration to three female rats
once as step 1. After an observation period of 14 days,
the test was repeated in another three animals as step 2.

Observation
The animals were observed individually after dosing, at
least once during the first 30 minutes periodically during
the first 24 hours, with special attention given during the
first 4 hours, and daily thereafter for a total of 14 days.
The animals were observed for morbidity, mortality, and
clinical signs of toxicity (changes in skin and fur, eyes and
mucous membrane, behavior pattern, tremors, convulsions, salivation, diarrhea, lethargy, sleep, and coma) for
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Repeated Dose 28-day Oral Toxicity Study6
Repeated dose 28-day oral toxicity study (subacute toxicity
study) was carried out as per OECD guidelines 407. A total
of 48 Wistar albino rats (12 weeks old) were randomized and
equally divided into four groups (6 males and 6 females).
Based on the findings of the acute study, the subacute
study was carried out at three different doses. The animals
in control group received distilled water. The animals of
other three groups received the test compound dissolved
in distilled water at the dose of 250, 500, and 1000 mg/kg
bwt, for 28 days. Biochemical and hematological investigations had been carried out at the end of the study.7-10 This
was followed by euthanization and organ necropsy as well
as histopathological examination of various organs that
included heart, lung, liver, spleen, stomach, kidney, testis/
ovary, sciatic nerve, brain and pancreas.

Observation
The animals were observed individually after dosing at
least once during the first 30 minutes periodically during
the first 24 hours, with special attention given during the
first 4 hours, and daily thereafter for a total of 28 days.
The animals were observed for morbidity, mortality, and
clinical signs of toxicity (changes in skin and fur, eyes and
mucous membrane, behavior pattern, tremors, convulsions, salivation, diarrhea, lethargy, sleep, and coma) for
a period of 28 days. Body weight and feed consumption
were recorded weekly.

Statistical Analysis
The data were expressed as mean ± standard error of
mean (SEM). Statistical significance was analyzed using
one-way analysis of variance with posttest.

RESULTS AND DISCUSSION
Single-dose Acute Toxicity Study
The acute study with single exposure of test extract at
2,000 mg/kg bwt showed that there were no preterminal
deaths, no clinical signs of toxicity, and no abnormal
behavior in the animals. Feed intake of the animals and
weekly body weight gain were found to be adequate. The
% body weight gain and % feed consumption in experimental animals for a period of 14 days in experimental
steps 1 and 2 are recorded in Graphs 1 to 4.

Repeated Dose 28-day Oral Toxicity Study
There were no preterminal deaths, no toxic signs, and
no abnormal behavior in the animals exposed to the test
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Graph 1: Percentage body weight gain of female Wistar albino
rats during acute toxicity study: step 1

Graph 2: Percentage feed consumption in female Wistar albino
rats during acute toxicity study: step 1

Graph 3: Percentage body weight gain of female Wistar albino
rats during acute toxicity study: step 2

Graph 4: Percentage feed consumption in female Wistar albino
rats during acute toxicity study: step 2

Table 1: Percentage body weight gain as compared with initial weight in Wistar albino rats during subacute toxicity study
% Body weight gain (in grams)
Groups

0–1 weeks

0–2 weeks

0–3 weeks

0–4 weeks

Control

26.82 ± 3.27

41.43 ± 5.22

51.19 ± 7.41

59.74 ± 8.57

Low dose

24.19 ± 2.01

38.85 ± 2.65

50.99 ± 3.11

60.18 ±3.42

Average dose

25.19 ± 1.54

38.98 ± 1.93

50.01 ± 2.53

58.88 ± 4.75

High dose

24.56 ± 3.46

37.09 ± 5.33

48.43 ± 7.33

56.01 ± 8.71

Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

compound in various dose levels, viz., low dose (250 mg/
kg bwt), average dose (500 mg/kg bwt), and high dose
(1,000 mg/kg bwt). No clinical signs of toxicity were
observed in any of the animals. The % body weight gain
and % feed consumption in experimental animals for a
period of 28 days had been recorded (Tables 1 and 2). It
showed that feed intake of the animals and weekly body
weight gain were found to be adequate.

The hematological parameters, such as white blood
count (WBC) count, lymphocyte count, granulocyte
count, monocyte count, red blood cell (RBC) count,
and hemoglobin showed that there were no significant
differences between control and experimental groups
(Tables 3 to 6). Serum biochemical investigations
including glucose, cholesterol, high-density lipoprotein
(HDL), low-density lipoprotein (LDL), liver function
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Table 2: Percentage feed consumption in Wistar albino rats during subacute toxicity study
% Feed consumption (in grams)
Groups

I week

II week

III week

IV week

Control

77.70 ± 4.30

59.58 ± 1.93

51.97 ± 2.34

41.70 ± 2.06

Low dose

73.95 ± 2.79

60.06 ± 1.66

49.27 ± 1.84

43.61 ± 1.47

Average dose

75.00 ± 2.99

61.77 ± 2.63

50.55 ± 2.26

41.03 ± 1.78

High dose

74.53 ± 4.5

58.75 ± 2.38

51.41 ± 1.95

41.04 ± 1.70

Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant
Table 3: Hematological parameters of Wistar albino rats during subacute toxicity study
Hematological parameters
Groups
WBC count (cells/cmm)
Lymphocyte (cells/cmm)
Monocyte (cells/cmm)
Control
8925.00 ± 734.03
6766.67 ± 593.57
291.66 ± 19.30
Low dose
7941.60 ± 822.73
5575.00 ± 563.02
233.33 ± 25.62
Average dose
7833.33 ± 666.44
5958.30 ± 566.82
216.66 ± 34.45
High dose
8566.60 ± 742.47
6525.00 ± 631.75
275.00 ± 25.00
Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

Granulocyte (cells/cmm)
1866.66 ± 166.21
2133.00 ± 262.08
1658.33 ± 154.46
1766.66 ± 164.38

Table 4: Hematological parameters of Wistar albino rats during subacute toxicity study
Hematological parameters
RBC count (million
Groups
Lymphocyte (%)
Monocyte (%)
Granulocyte (%)
cells/cmm)
Control
74.42 ± 1.74
3.58 ± 0.28
22.00 ± 1.67
6.58 ± 0.09
Low dose
70.16 ± 1.52
3.25 ± 0.17
26.58 ± 1.25
6.65 ± 0.10
Average dose
71.91 ± 1.99
3.16 ± 0.27
24.91 ± 1.95
6.38 ±0.09
High dose
75.66 ± 1.60
3.16 ± 0.24
21.17 ± 1.46
6.75 ± 0.10
Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

Hemoglobin (gm%)
13.69 ± 0.14
13.88 ± 0.10
13.57 ± 0.24
13.86 ± 0.16

Table 5: Hematological parameters of Wistar albino rats during subacute toxicity study
Hematological parameters
Packed cell volume Mean cell
Mean cell
Mean cell hemoglobin
Groups
(%)
volume (fL)
hemoglobin (pg)
concentration (%)
Control
37.11 ± 0.44
56.33 ± 0.47
20.69 ± 0.18
36.75 ± 0.16
Low dose
37.39 ± 0.36
56.18 ± 0.41
20.78 ± 0.21
36.88 ± 0.18
Average dose
37.04 ± 0.68
56.10 ± 0.27
20.72 ± 0.12
36.79 ± 0.27
High dose
37.88 ± 0.42
56.18 ± 0.50
20.50 ± 0.17
36.58 ± 0.13
Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

Red cell distribution
width (%)
10.52 ± 0.17
11.35 ± 0.26
10.91 ± 0.37
10.74 ± 0.18

Table 6: Hematological parameters of Wistar albino rats during subacute toxicity study
Hematological parameters
Platelet count
Mean platelet
Platelet distribution
Groups
(lakh cells/cmm)
volume (fL)
width (%)
Control
9.87 ± 1.39
5.34 ± 0.11
16.60 ± 0.20
Low dose
8.71 ± 0.51
5.34 ± 0.09
16.40 ± 0.07
Average dose
9.19 ± 0.38
5.19 ± 0.09
16.35 ± 0.07
High dose
8.17 ± 0.74
5.36 ± 0.12
16.41 ± 0.12
Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

parameters, such as serum glutamic oxaloacetic transaminase (SGOT), serum glutamate pyruvate transaminase (SGPT), bilirubin, and renal function test
parameters, such as creatinine and urea were carried
out. The metabolic biochemical parameters showed that
there were no significant differences between control
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Plateletcrit (%)
0.45 ± 0.04
0.46 ± 0.02
0.47 ± 0.01
0.46 ± 0.02

Prothrombin
time (sec)
9.56 ± 0.12
9.67 ± 0.20
9.71 ± 0.16
9.80 ± 0.31

and experimental groups (Tables 6 to 10). The urine
analysis also evidenced that there were no abnormalities
in the experimental group. The postmortem analysis
showed that there was no significant difference in organ
weight with respect to body weight among control and
test groups (Tables 11 and 12).
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Table 7: Glucose and lipid profiles estimation in serum samples of Wistar albino rats during subacute toxicity study
Biochemical parameters
Cholesterol
Groups
Glucose (mg/dL)
(mg/dL)
HDL (mg/dL)
LDL (mg/dL)
VLDL (mg/dL)
Control
89.25 ± 3.18
75.08 ± 3.48
22.83 ± 1.49
36.08 ± 3.24
16.17 ± 1.15
Low dose
84.91 ± 3.57
76.58 ± 2.31
25.33 ± 0.66
34.16 ± 2.42
17.08 ± 0.73
Average dose
87.41 ± 3.21
78.75 ± 3.43
24.08 ± 0.94
38.08 ± 2.62
16.58 ± 0.82
High dose
91.33 ± 3.45
74.50 ± 5.17
21.58 ± 3.09
36.75 ± 3.74
16.17 ± 1.17
VLDL: Very-low-density lipoprotein; Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

Triglyceride
(mg/dL)
80.58 ± 5.61
85.16 ± 3.73
81.91 ± 4.02
80.92 ± 5.88

Table 8: Serum protein estimation in serum samples of Wistar albino rats during subacute toxicity study
Biochemical parameters
Groups
Total protein (gm/dL)
Albumin (gm/dL)
Globulin (gm/dL)
Control
6.55 ± 0.09
2.93 ± 0.07
3.61 ± 0.12
Low dose
6.62 ± 0.09
3.13 ± 0.05
3.47 ± 0.05
Average dose
6.45 ± 0.06
3.02 ± 0.02
3.42 ± 0.07
High dose
6.64 ± 0.16
2.94 ± 0.05
3.70 ± 0.15
Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

A/G ratio
0.81 ± 0.04
0.89 ± 0.01
0.89 ± 0.02
0.80 ± 0.03

Table 9: Renal function test and electrolyte estimation in serum samples of Wistar albino rats during subacute toxicity study
Biochemical parameters
Creatinine
Uric acid
Sodium
Potassium
Groups
Urea (mg/dL)
(mg/dL)
(mg/dL)
(mmol/L)
(mmol/L)
Control
34.17 ± 1.04
0.47 ± 0.03
1.96 ± 0.19
143.00 ± 0.46
5.58 ± 0.21
Low dose
32.58 ± 1.78
0.48 ± 0.02
1.76 ± 0.18
142.16 ± 0.70
5.26 ± 0.18
Average dose
34.00 ± 1.30
0.48 ± 0.01
2.34 ± 0.08
143.00 ± 0.38
5.45 ± 0.15
High dose
35.67 ± 1.49
0.50 ± 0.02
2.28 ± 0.25
143.83 ±0.59
5.73 ± 0.18
Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

Chloride
(mmol/L)
97.25 ± 1.00
97.66 ± 0.41
97.16 ± 0.45
96.83 ± 0.66

Calcium
(mg/dL)
9.50 ± 0.19
9.65 ± 0.06
9.48 ± 0.04
9.59 ± 0.25

Table 10: Liver function parameters of Wistar albino rats during subacute toxicity study
Biochemical parameters
Groups
Total bilirubin (mg/dL)
SGOT (U/L)
SGPT (U/L)
Control
0.29 ± 0.01
166.50 ± 11.18
45.25 ± 1.79
Low dose
0.29 ± 0.02
149.41 ± 7.22
52.33 ± 3.01
Average dose
0.34 ± 0.01
151.91 ± 7.32
52.16 ± 3.03
High dose
0.33 ± 0.01
143.00 ± 11.61
48.91 ± 3.24
ALP: Alkaline phosphatase; Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

ALP (U/L)
130.17 ± 17.29
120.08 ± 13.91
123.66 ± 14.64
124.33 ± 19.34

Table 11: Organ weight in % body weight of Wistar albino rats during subacute toxicity study
% Organ weight in grams
Groups
Heart
Lungs
Liver
Control
0.365 ± 0.009
0.695 ± 0.023
3.121 ± 0.100
Low dose
0.387± 0.019
0.704 ± 0.018
3.256 ± 0.187
Average dose
0.369 ± 0.015
0.708 ± 0.015
3.181 ± 0.068
High dose
0.362 ± 0.012
0.705 ± 0.031
3.174 ± 0.098
Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant

Spleen
0.295 ± 0.016
0.275 ± 0.009
0.274 ± 0.015
0.310 ± 0.025

Stomach
0.662 ± 0.020
0.693 ± 0.016
0.695 ± 0.016
0.688 ± 0.016

Table 12: Organ weight in % body weight of Wistar albino rats during subacute toxicity study
% Organ weight in grams
Groups
Kidney
Testis
Ovary
Control
0.723 ± 0.019
1.158 ± 0.035
0.050 ± 0.003
Low dose
0.771 ± 0.046
1.205 ± 0.056
0.048 ± 0.003
Average dose
0.750 ± 0.033
1.221 ± 0.051
0.051 ± 0.004
High dose
0.748 ± 0.022
1.108 ± 0.058
0.050 ± 0.005
Values are expressed as mean ± SEM, N = 12 per group, p > 0.05, not significant
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Fig. 1: Histopathology section of brain of a male rat showing
normal glial cells and astrocytes (C. halicacabum extract at 1,000
mg/kg bwt)

Fig. 2: Histopathology of heart of a male rat showing normal
endocardium, myocardium, and pericardium (C. halicacabum
extract at 1,000 mg/kg bwt)

Fig. 3: Histopathology section of kidney a male rat showing normal
glomeruli and interstitial tissue (C. halicacabum extract at 1,000
mg/kg bwt)

Fig. 4: Histopathology section of liver of a male rat showing
normal portal area, central venous system, and hepatocytes
(C. halicacabum extract at 1,000 mg/kg bwt)

Histopathology
No major histopathological changes were observed in
any of the organs from the rats that received high dose of
the extract compared with that of control. The histology
study evidenced that the test extract was found to be safe
at the prescribed dosages (Figs 1 to 6).

CONCLUSION
Single-dose acute oral toxicity study and repeated dose
28-day oral toxicity study exhibited the safety of the
hydroalcoholic extract of C. halicacabum L. leaf at the
selected doses, i.e., up to 1,000 mg/kg bwt, as there was
no mortality and morbidity in test group animals. The
detailed biochemical, hematological investigations, and
histopathology studies also evidenced for the safety of

20

Fig. 5: Histopathology section of testis of a male rat showing
seminiferous tubules of varying sizes showing normal spermatogenesis
(C. halicacabum extract at 1,000 mg/kg bwt)
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fgUnh lkja”k
foLVkj vfYcuks jSV~l esa ,D;wV v®jy fo"kkärk v/;;u rFkk 28 fnu iqujkofrZr
ek=k esa v®jy fo"kkärk v/;;u }kjk d.kZLQ¨V ¼dkfMZ;ksLieZe gsfydkdkce ,y-½ ds
i= dh lqj{kk dk ewY;kadu
mís’;% dkfMZ;ksLieZe gsfydkdkce ,y- lSibaMlsbZ dqy dk ,d vkj¨gh ikni gSA fofHkUu chekfj;ksa ds bykt ds fy, ikS/
kksa ds iRr¨a dk ikjaifjd fpfdRldksa }kjk mi;ksx fd;k tkrk gSA lh gsfydkdkce ds Átkrh; vkS’k/kh; ewY; dks /;ku esa
j[krs gq,] orZeku v/;;u dks foLVkj ,fYcuksa jSV~l esa ,dy [kqjkd fo"kkärk v/;;u ,oa 28 fnuksa rd iqujkofrZr ekSf[kd
fo"kkärk v/;;u mirhoz ÁHkko dk ewY;kadu djus ds fy, fd;k x;kA
lkexzh ,ao fofèk% foLVkj jSV~l esa rhoz fo"kkärk v/;;u ds fy, ,dy [kqjkd ¼200 fe- xzke@fd- xzk-½ ds chp ,oa 28 fnuksa
rd rhu [kqjkd Lrj ¼250] 500 ,oa 1000 fe- xzk- ds chp½ ij mirhoz fo"kkärk v/;;u ds fy, iqujkofrZr [kqjkd ds
fy, lh gsfydkdkce iRrksa ds gkbMªks,YdksgkSfyd fuLlkj dk ekSf[kd ç;¨x fd;k x;kA mDr v/;;u vkfFkZd lg;ksx ,oa
fodkl laxBu ¼vksbZlhMh½ ds fn'kk funsZ'kksa ;Fkk 423 ,oa 407 ds vuqlkj fd;k x;kA v/;;u dky ds nkSjku i”kq lacaf/kr
e`R;qnj ,oa lkekU; O;ogkj dk Hkh fujh{k.k fd;k x;kA
ifj.kke% v/;;u ls irk pyk gS fd ijh{k.k lewgksa esa dksbZ e`R;q nj ,ao #X.k ugha FksA fu;a=.k vkSj ijh{k.k lewgksa esa ewY;kadu
fd, x, foLr`r ck;ksdsfedy vkSj gseVksy‚ftdy tkap us lqj{kk d® Áekf.kr fd;k D;ksfa d fu;a=.k vkSj ijh{k.k lewgksa ds chp
dksbZ egRoiw.kZ varj ugha ik;k x;kA ijh{k.k lewgksa ds egRoiw.kZ vaxksa esa fgLVksiSFkksy‚th v/;;u lsa lEcaf/kr dksbZ egRoiw.kZ
vlkekU;rk, ifjyf{kr ugha gqbZaA
fu’d’kZ% lh gsfydkdkce ds gkbMªksYYdksgfyd fuLlkj lEcaf/kr v/;;u ls ;g izekf.kr gqvk fd foLVkj vfYcuks jSV~l esa
fu/kkZfjr [kqjkd ds Lrj ij lqjf{kr ik;k x;kA
vkrqjh; egRo% tSlk fd foLVkj jSV~l es lh gsfydkdkce dk gkbMªks,Ydksgksfyd fuLlkj lEcaf/kr lqj{kkRed [kqjkd lgh
ik;k x;k vr% vkxs bu fooj.kksa ds vk/kkj ij tSfod {kerk] dk v/;;u vkjEHk fd;k tk ldrk gSA
dqath “kCn% dkfMZ;ksLieZe gsfydkdkce] xqCckjk csy] rhoz vkSj nksgjk;k [kqjkd&28 fnu ekSf[kd fo"kkärk v/;;uA
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