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Effect of Aqueous Extract of Passiflora edulis on Biochemical and
Hematological Parameters of Wistar Albino Rats
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ABSTRACT

Passiflora edulis is traditionally used in folk lore medicine for the treatment of various ailments. To validate its use
in traditional medicine, it is important to evaluate its toxicity in the animal system. Therefore, this study aimed to
evaluate the toxicological effects of oral administration of aqueous leaf extract of P. edulis in Wistar albino rats.
Acute toxicity tests were conducted by the oral administration of 200, 500, 1000 and 2000 mg/kg body weight
of the animal. In subacute study, they were administered with various doses of aqueous extract of P. edulis (100,
200, 300, and 400 mg/kg body weight) to evaluate its toxicity for a period of 7 days. The effect of aqueous extract
of P. edulis on organ weight, hematological, renal, and hepatic markers were analyzed. In acute toxicity study, no
mortality was seen with in 24 h of the administration of P. edulis extract. No signs of neurological and behavioral
changes were noticed with in 72 h. In the subacute study, the extract intake has not changed the hematological
parameters such as RBC, WBC, and platelets and it was also found that the plasma level of amino transferases,
ALP, urea, uric acid and, creatinine were also not altered by the administration of P. edulis extract throughout the
study. The weight of organ was found to be unaltered in all the doses selected. The acute toxicity study reveals
that the oral administration of the extract was found to be safe up to the dose level of 2000 mg/kg. The subacute
study indicates that the extract is safe on the bone marrow function and it is neither hepatotoxic nor nephrotoxic.
This supports the safety use of the aqueous extract of P. edulis in pharmacological studies.

Key words: Acute and subacute toxicity studies, hepatotoxic, nephrotoxic, P. edulis

INTRODUCTION This plant-based, traditional medicine system still acquire

an important place in the health care system.l! Today,
Nature has been considered as a source of medicinal agents ~ medicinal plants are increasingly being used in most parts of
from the ancient time itself. An impressive number of  the world as hypolipidemic,?! contraceptive, abortifacients,
modern drugs have been isolated from natural sources emmenagogues, or oxytocic, antihypertensive,?! treatment

and the basis for the isolation is mainly based on the  for skin diseases, wound healers, antimicrobial, and

traditional use of these plants in treatment of disease. hypoglycemic.*! Ethnobotanical information indicates

that more than 800 plants are used as traditional remedies

I <\ ceatment of diabetes.S! Hence, a large number of

Quick Response Code: Website: medicinal plants are available, it is very important to do the
www.toxicologyinternational.com scientific validation of the drug to know their side effects in

treatment. P edulis 1s a medicinal plant distributed in warm

DoI: temperatures and tropical regions. The pulp of the fruit acts

10.4103/0971-6580.94508 as stimulant and tonic. The fruit has anticarcinogenic effect.

The flower extract of P edulis has sedative and hypnotic
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effect. The dried aerial parts of passion flower (Passiflora
incarnata) have historically been used for treating insomnia
and gastrointestinal complaints. The leaves and stems of
P edulis have shown antiinflammatory, antianxiety, anti-
tumor, antimicrobial, and antioxidant activity.[! Since this
plant is used for a number of treatments, in this study an
attempt was made in P edulis to evaluate its toxicity in the
animal system of rat.

MATERIALS AND METHODS

Plant material collection and extraction

The leaves of P edulis Sims (Passifloraceae) were collected
in the month of September from Pollachi, Coimbatore
district, Tamilnadu, India. The plant material was
authenticated by the Botanical Survey of India, Tamilnadu
Agricultural University, Coimbatore. A voucher specimen
of P edulis (Voucher no: BSI/SRC/5/23/09-10/Tech.-723)
was deposited in the departmental herbarium for future
reference.

In extraction, the P edulis leaves were washed well with
water, shade dried for 15 days in the absence of sunlight,
and then powdered. Three-hundred gram of powdered
plant material was taken, mixed with 1500 ml of 70°C hot
water and kept for 2 days in an orbital shaker. The mixture
was then centrifuged at 2500 X g and the supernatant
collected was concentrated under the reduced pressure
in a rotary evaporator. The concentrated extract was
then lyophilized. The residue obtained was used for the
study, and the remaining residue was kept at —20°C for
future use.

Animals

Wister strain of albino rats weighing about 150-200 g were
obtained from the animal house of Karpagam University,
Coimbatore and used for the study. Rats were housed at
constant temperature of 21+ 2°C, humidity (55 + 10%)
with a 12-h light, 12-h dark cycle and fed on standard pellets
with free access to distilled water. The study was approved
by Institutional Animal Ethical Committee constituted for
the purpose of Control and Supervision of Experiments on
Animals (CPCSEA), Government of India.

Acute toxicity studies

The rats weighing between 150-180 g were divided into
four groups of five animal each and treated with various
doses of the aqueous extract of P edulis corresponding
to 250, 500, 1000, and 2000 mg/kg body weight were
administered orally to four groups. Another group of five
rats served as control and this received 1 ml of physiological
saline. They were all placed under observation immediately
for 2 h for any behavioral, neurological changes and then
mortality for the next 72 h.

Subacute toxicity studies

The rats weighing between 150-180 g were used for the
study. The animals were divided into five groups of four
animals each. Difterent doses of aqueous extract of P edulis
corresponding to 100, 200, 300, 400 mg/kg were given
orally in an intra gastric tube to four groups of five animals
cach. Another group of five rats that received 1 ml of
physiological saline served as control.

Extract administration

The sample was found to dissolve well in water without
leaving any residue. This completely dissolved sample was
administered to the rats orally through an intragastric tube
continuously for 7 days. At the end of experimental period,
all the rats from each group were sacrificed under mild
chloroform anesthesia. Through cervical decapitation,
5 ml of blood was collected from each rat, out of which
1 ml mixed with dipotassium ethylene diamine tetra acetic
acid was used for hematological studies. The remaining
4 ml blood collected was allowed to clot and the serum
separated was used for the evaluation of biochemical
parameters. The organs such as liver, kidney, pancreas,
spleen, and heart were carefully dissected out and the
blood was wiped with filter paper and weighed for the
determination of relative organ weight.

Parameters investigated

Relative organ weight
Relative organ weight was determined as follows:!"!

Relative organ weight

Absolute organ weight (g)

= - - x 100
Body weight of rat on sacrifice day (g)

Hematological parameters

The blood with EDTA was used for the count of RBC,
total and differential count of WBC and platelet by standard
procedures.®!

Biochemical estimations

Serum urea, uric acid, creatinine, serum glutamate
oxaloacetate transaminase (SGOT), serum glutamate
pyruvate transaminase (SGPT), and alkaline phosphatase
(ALP) were determined by standard procedures in an auto
analyzer using Ecoline kits (E.Merck, Mumbai, India).

Statistical analysis

Results are expressed as the Mean = SD. Statistical
significance was evaluated by one-way analysis of variance
(ANOVA) using SPSS version 10.0. and the individual
comparisons were obtained by the Duncan multiple range
test (DMRT).I' A value of P<0.05 was considered to
indicate a significant difference between groups.
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RESULTS

Acute toxicity studies

After the administration of heavy doses of drug, the rats
were monitored for the signs of toxicity. The rat that
receives high doses of drug seems to be hyper active
which persisted for first 11/2 h and then they resume
their normal activity without any change in any of their
activities. Along with high loco motor activity, they also
found to scratch around the mouth for about 10 min.
In this study, no mortality was observed till the end of
the study.

Subacute toxicity studies

Table 1 illustrates the effect of aqueous extract of P edulis
leaf extract on the organ-body weight ratios of rats. The
organ body weight ratio of rat liver, kidney, pancreas,
spleen, and heart were compared favorably with those of
the controls and no significant change was observed at all
the doses of the extracts investigated.

The effects of P edulis leaf extract on the hematological
parameters of rats were shown in the Table 2. No significant
change was observed in RBC, WBC count of both extracts

but they significantly vary in neutrophil, lymphocyte, and
platelet count. Neutrophil count was increased with a higher
dose level, in contrast neutrophil with 400 mg/kg treated
rats shown a significant decrease in lymphocyte count,
where as in other doses there was a significant increase in
lymphocyte number. Similar to lymphocyte, the platelet
count also increased in its higher concentration.

Significant reduction in plasma levels of urea, uric
acid and creatinine were noted mainly in higher doses
[Table 3] of P edulis treatment. Individual variation in
the level of SGPT, SGOT, and ALP was noticed among
the study groups. Plasma SGOT and SGPT levels in the
serum were got reduced by the intake of P, edulis in some
selected dose level.

DISCUSSION

Acute toxicity studies

The nontoxic nature of the aqueous extract of P edulis and
its oral safety at selected dose level was confirmed where the
administration of the drug does not lead to mortality of the
rats. According to Clarke and Clarke,!"/ any compound or
drug with the oral LD, estimate greater than 1000 mg/kg

Organs Control (100 mg/kg) (200 mg/kg) (300 mg/kg) (400 mg/kg)

Liver 4.196 + 0.003* 4.198 + 0.0032 4.197 + 0.0052 4.195 + 0.004° 4.194 + 0.005*
Kidney 1.433 £ 0.003? 1.430 + 0.0012 1.434 £ 0.003 1.432 £ 0.0012 1.435 £ 0.002°
Pancreas 0.723 £ 0.002° 0.720 = 0.002° 0.722 £ 0.00° 0.721 £ 0.00* 0.720 £ 0.002°
Spleen 0.861 + 0.001° 0.863 + 0.001° 0.864 + 0.001* 0.862 + 0.001° 0.861 + 0.001°
Heart 0.669 + 0.001° 0.673 £ 0.001° 0.672 + 0.0022 0.670 + 0.002° 0.672 + 0.001°

Values are expressed as Mean * S.D of five individual experiments. Values not sharing a common superscript letter differ significantly at P<0.05, (DMRT)

Parametres Control (100 mg/kg) (200 mg/kg) (300 mg/kg) (400 mg/kg)
RBC (million/cmm) 5.72 +0.20° 5.71 +0.38° 5.74 +0.22° 5.73 +0.14° 5.70 +0.15°

WBC (million/cmm) 7789 + 28.94° 7761 + 18.96° 7729 +27.73° 7762 + 5.08° 7751 +12.532
NEUTRO (%) 42.11 +0.85° 44.23 +0.25° 43.21 £ 0.65® 45.77 + 0.46° 46.07 £ 0.63¢
LYMPH (%) 38.47 £ 0.27° 34.21 +£0.36° 35.33 £ 0.45¢ 36.03 £ 0.29¢ 34.93+0.37¢

PLATELET (cells/cmm) 245776 + 16.11° 245746 + 9.56° 249669 + 11.81° 247565 £ 17.92° 287570 +9.08°

Values are expressed as Mean * S.D of five individual experiments. Values not sharing a common superscript letter differ significantly at P<0.05, (DMRT)

Markers Control (100 mg/kg) (200 myg/kg) (300 myg/kg) (400 ma/kg)
SGOT (U/1) 55.57 £ 0.14° 54.86 + 0.05° 55.57 £ 0.05° 54.73 £ 0.10° 55.43 £ 0.28°
SGPT (U/I) 55.57 £ 0.142 27.3 £0.09° 26.77 £ 0.05° 27.36 £ 0.09° 27.42 £ 0.09°
ALP (U/1) 71.67 £0.19° 71.5 +0.09° 70.77 £ 0.15° 70.74 £ 0.20° 71.73 £0.21°
Urea (mg/dl) 24.33 £ 0.072 24.5 + 0.09° 24.90 + 0.052 23.70 + 0.09° 23.57 £ 0.09°
Uricacid (mg/dl) 2.72£0.12° 2.67 +0.09° 2.69 + 0.05* 2.71 +0.09° 2.70 + 0.09*
Creatinine (mg/dl) 0.73 +0.03° 0.69 + 0.01° 0.70 £ 0.01° 0.73 £ 0.02° 0.71 4+ 0.01%

Values are expressed as Mean + S.D of five individual experiments. Values not sharing a common superscript letter differ significantly at P<0.05 (DMRT)
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could be considered of low toxicity and safe. This supports
that the aqueous extract of P edulis was found to be safe up
to the dose of level 2000 mg/kg body weight. However
LD, has not been considered as a biological constant
because many variables such as animal species, strain,
age, gender, diet, bedding, ambient temperature, caging
conditions, and time of the day can all affect the LD,
obtained. Hence, there are considerable uncertainties in
extrapolating the LD obtained for a species to other
species.!!]

50 value

Subacute toxicity studies

Effect on organ-body weight ratios

Unfavorable interaction of the plant extract with the major
organs would cause cellular constriction and inflammation,
which was reflected in the organ/body ratio. In this study, no
such alterations were found and this supports the nontoxic
nature of P edulis.['?!

Effect on hematological parameters

Altered neutrophil, lymphocyte, and platelet count was
explained that the plant extract would have some mild effect
on the hematological parameter. Other reasons include the
dose level and individual variation of rats. Variation in total
count were also observed in a study by the administration
of Hermanin incana leaves that produced mild changes in
hematological index.[¥! Since blood cells are originated
from bone marrow the inertness of the extract on this organ
is evident and its use in pharmacological evaluation is again
certified. In addition there were no inclusions in the red cells
or white cells were observed from the cell morphology!!*!
again supports the safety nature of the plant extract.

Effect on hepatic and renal markers

Liver and Kidney damage are prominent side effects
in severe diabetic patients as well as in severe alloxan-
induced diabetes.'*! In diabetic nephropathy; there will be
a progressive damage like renal vein thrombosis and fibrin
degradation. Destruction of glomeruli causes significant
decrease in the glomerular filtration rate (GFR) and
increases the blood urea and creatinine and this end up
with chronic renal failure.l'%! Since the urea and creatinine
are markers of kidney function,! it is an indication that
the extracts were not nephrotoxic.

There are many enzymes found in the serum that did not
originally originate from the serum. During tissue damage,
some of these enzymes find their way into the serum,
probably by leakage.!'”] Serum enzyme measurements are
therefore a valuable tool in clinical diagnosis, providing
information on the effect and nature of pathological damage
to any tissue. The increase in serum alkaline phosphatase
activity may indicate hepatic damage probably by the altered
cell membrane permeability leading to the leakage of the
enzymes from the tissues to the serum.!*!81 The results

indicate that there were no significant increase in the ALP
level, instead in some selected dose level it got reduced.

Alanine and aspartate amino transaminases are considered
to be sensitive indicators of hepatocellular damage and
within limit can provide a quantitative evaluation of the
degree of damage to the liver.!" The plasma SGOT and
SGPT levels in the serum were not increased by the intake
of P, edulis extract and this indicates that the activity of the
liver was preserved.

Our ecarlier studies of phytochemical screening of P, edulis
confirms the presence of saponin, terpenoid flavonoid,
steroid, and cardiac glyocosides in its aqueous extract.[2%!
These phytochemicals were widely reported as quencher of
free radicals in the biological system and amelioration of
various diseases associated with free radicals. Flavonoids
exhibits a wide range of biological activities such as
antimicrobial, anti-inflammatory, antiangiogenic, analgesic,
antiallergic effects, cytostatic, and antioxidant properties.[!!
Aliyu et al.1?2 reported that phenolic compounds are the
major group of compounds that acts as primary antioxidant
because it can reacts with oxygen free radicals such as
hydroxyl, superoxide anion radicals and lipid peroxyl
radicals. There is high correlation between antioxidant
activity and phenolic compounds.!?! Oliver!** listed
glycosides, flavonoids, and tannins as active hypoglycemic
compounds. Therefore, the beneficial effect observed by
the administration of P edulis aqueous extract to rats was
because of these phytochemicals.

Alteration in the biochemical indices will lead to impairment
of normal functioning of the organs.[?*! Since no such major
alterations were found in the organ weight, hematological
and biochemical parameters, the results of this study have
established that the oral administration of P edulis was safe
up to 2000 mg/kg, and the intake of different concentrations
100, 200, 300, 400 mg/kg of extract of P edulis was found
to be safe and has no adverse effect on the functions of the
liver, kidney and bone marrow in albino rats.

REFERENCES

1. Owolabi], Omogbai EK, Obasuyi O. Antifungal and antibacterial
activities of the ethanolic and aqueous extract of Kigelia africana
(Bignoniaceae) stem bark. Afr ] Biotechnol 2007;6:882-5.

2. Yadav JP, Saini S, Kalia AN, Dangi AS. Hypoglycemic activity of
ethanolic extract of Salvadora oleoides in normal and alloxan -
induced diabetes rats. Indian ] Pharmacol 2008;40:23-7.

3. Nworgu ZA, Onwukaeme DN, Afolayan AJ, Amaechina FC,
Ayinde BA. Preliminary studies of blood pressure lowering effect
of Nauclea latifolia in rats. Afr ] Pharm Phamacol 2008;2:37-41.

4. LeeSI, OhSH, ParkKY, Park BH, KimJS, Kim SD. Antihyperglycemic
effects of fruits of privet (Ligustrum obtusifolium) in
streptozotocin - induced diabetic rats fed a high fat diet. ] Med
Food 2009;12:109-17.

5. Pushparay P, Tan CH, Tan BK. Effect of Averrhoea bilimbi

Toxicology International Jan-Apr 2012 / Vol-19 / Issue-1 66



10.

11.

12.

13.

14.

15.

16.

67

Devaki, et al.: Effect of aqueous extract of P edulis

leaf extract on blood glucose and lipid in STZ-diabetic rats.
] Ethanopharmacol 2000;72:69-76.

Patel SS. Morphology and Pharmacology of Passiflora edulis:
A review. | Herb Med Toxicol 2009;3:1-6.

Yakuba MT, Akanji MA, Oladiji AT. Effect of oral administration
of aquoes extyract of Fadogia agretis stem on some
testicular function indices of male rats. ] Ethanopharmacol
2008;111:288-92.

Sanderson JH, Philips CE. An atlas of laboratory animal
haematology. New York: Oxford University Press; 1981. p. 471.
Duncan BD. Multiple ranges tests for correlated and
heteroscedastic means. Biometrics 1957;13:359-64.

Clarke EG, Clarke ML. Landers veterinary toxicology in London.
London: Bailliere Tindall; 1997.

Zbinden G, Roversi F. Significance of the LD 50 teat for the
toxicological evaluation of chemical substances. Arch Toxicol
1981;47:77-99.

Schmidt BM, Ilic N, Poulev A, Raskin I. Toxicological evaluation
of a chicory root extract. Food Chem Toxicol 2007;45:1131-9.
Appidi JR, Yakubu MT, Grierson DS, Afolayan A]. Toxicological
evaluation of aqueous extracts of Hermannia incana Cav. leaves
in male wistar rats. Afr ] Biotechnol 2009;8:2016-20.

Odoula T, Adeniyl FA, Bello IS, Subair HG. Toxicity studies on
an unripe Carica papaya aqueous extract: Biochemical and
haematological effects in Wister albino rats. ] Med Plants Res
2007;1:1-4.

Ghosh S, Suryawanshi SA. Effect of Vinica rosea extracts in
treatment of alloxan diabetes in male albino rats. Indian ] Exp
Biol 2001;39:748-59.

Ramakrishnan S, Swami R. Text Book of Clinical Biochemistry

17.

18.

19.

20.

21.

22.

23.

24.

25.

and Immunology. Chennai: T.R. Publications; 1995. p. 21-7.
Will’s DE. Biochemical basis of medicine. 3" ed. Bristol, England:
John Wright and Sons Ltd; 1985. p. 267-8.

Akanji MA, Yakubu MT. Alpha tocopherol protects against
metabisulphite- induced tissue damage in rats. ] Biochem Mol
Biol 2000;15:179-83.

Al-Habori M, AL-Aghbari A, AL-Mamary M, Baker M. Toxicological
evaluation of Catha edulis leaves: A long term feeding experiment
in animals. ] Ethnopharmacol 2002;83:209-17.

Sunitha M, Devaki K. Antimicribial activity of Passiflora edulis
Sims leaves. Adv Pharmacol Toxicol 2009;10:171-4.

Hodek P, Trefil P, Stiborova M. Flavonoids-potent and versatile
biologically active compounds interacting with cytochromes
P450. Chem Biol Interact 2002;139:1-21.

Aliyu AB, Ibrahim MA, Musa AM, Ibrahim H, Abdullkadir IE,
Oyewale AO. Evalaution of antioxidant activity of leave extract
of Bauhinia refurscens Lam. ] Med Plant Res 2009;3:563-7.
Odabasoglu F, Aslan A, Cakir A, Suleyman HK. Comparision of
antioxidantactivity and total phenolic content of 3lichen species.
Phytother Res 2004;18:938-41.

Bever BO. Oral hypoglycaemic plants in West Africa. ]
Ethanopharmacol 1980;2:119-27.

Afolayan AJ, Yakubu MT. Effect of Bulbine natalensis Baker stem
extract on the functional indices and histology of the liver and
kidney of male Wistar rats. ] Med Food 2009;12:814-20.

How to cite this article: Devaki K, Beulah U, Akila G, Gopalakrishnan
VK. Effect of aqueous extract of Passiflora edulis on biochemical and
hematological parameters of Wistar Albino rats. Toxicol Int 2012;19:63-7.
Source of Support: Nil. Conflict of Interest: None declared.

Toxicology International Jan-Apr 2012/ Vol-19 / Issue-1



