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ABSTRACT

Carissa carandas (Apocynaceae) is a species of flowering shrub. The plant bears a berry- sized
fruits which is commonly used as a condiment and additive to pickles and spices. The fruits,
leaves, barks, and roots of Carissa carandas have been used for ethnopharmacologically.
Chemical constituents mainly reported are steroids, terpenes, tannins, flavonoid, benzenoids,
phenylpropanoid, lignans, sesquiterpenes, and coumarins.

Carissa carandas has been shown to have anticonvulsant effects via non-specific mechanisms
since it reduced the duration of seizures produced by maximal electroshock as well as delayed
the latency of seizures produced by pentylenetetrazole and picrotoxin induced seizures. In the
present study ethanolic extracts of fruit of Carissa carandas was screened for various
hematological and biochemical effects with the hope of finding safe and effective natural
medicines.

The effect of Carissa carandas extract on biochemical parameters (Blood glucose, AST, ALT,
Urea, Creatinin and bilurubin) showed that the plant did not affect most of these parameters
except the ALT and Urea levels. The different doses of ethanolic extract of Carissa carandas

produced a significant reduction in ALT level in a dose dependent manner.
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Administration of etahnolic fruit extract extracts of Carissa carandas, showed no sign of toxicity

in experimental animals and can be used safely.
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INTRODUCTION

Central nervous system (CNS)-related
disorders are becoming common day by day
with modernization of society [1], as a result
of which individuals depend intensely on
prescriptions drugs that help in treat these
kind of disorders and one of them is anxiety,
benzodiazepines class of drugs which are
highly recommended for anxiety disorders,

however their utilization is constrained due

to clinically demonstrated unfavorable
impacts  like, psychomotor weakness,
potentiating  other  central  depressant

medications, and reliance [2-3]. Along these
lines, the quest for new and safe medications
having anxiolytic properties that are free of
the intricacies of benzodiazepines would be
vital in the treatment of anxiety-related
disorders. It is a well known and established
fact plant extracts and natural products
isolated from them are safe [4]. Carissa
carandas (Apocynaceae) is a species of
flowering shrub. The plant bears a berry-
sized fruits which is commonly used as a
condiment and additive to pickles and spices.
It is a hardy, drought-resistant plant thriving
well in a wide range of soils. Common names

include Koromcha in Bangla and Karanda in

English [5]. The fruits, leaves, barks, and
roots of Carissa carandas have been used for
ethnopharmacologically in the treatment of
diarrhea, stomachic, anorexia, intermittent
fever, mouth ulcer and sore throat, syphilitic
pain, burning sensation, scabies, and epilepsy
[6]. Chemical constituents mainly reported
are steroids, terpenes, tannins, flavonoid,
benzenoids,  phenylpropanoid,  lignans,
sesquiterpenes, and coumarins [7]. Carissa
carandas has been shown to have

anticonvulsant effects via non-specific
mechanisms since it reduced the duration of
seizures produced by maximal electroshock
as well as delayed the latency of seizures
produced by  pentylenetetrazole  and
picrotoxin induced seizures which can be
attributed to its cns activity, but there are no
research findings about its
neuropharmacological effects [8]. Moreover,
to find a drug free from toxic effects is hard
to find making herbal medicine a preferred
source of medicine. Therefore, methanolic
extracts of fruit of Carissa carandas was
screened for various hematological and
biochemical effects with the hope of finding

safe and effective natural medicines.
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PLANT MATERIAL

The Fresh fruits of Carissa carandas Linn.
Plant were collected, identified by local
farmers and authenticated by botanist.
PREPARATION OF EXTRACT

Fruits collected and dried for a few days in
shed. Dried fruits of Carissa carandas Linn.
were severed in small pieces and extracted
with ethanol after packing into the ‘thimble’
of the soxhlet apparatus. The extraction
phase was set for 8 hours a day with a
highest extraction period of 72 hours.
Prepared ethanolic extract of Carissa
carandas Linn. (EECC) was concentrated
through evaporation in a rotary evaporator
and stored in small jars at 4°C in a
refrigerator for future analysis.
PRELIMINARY PHYTOCHEMICAL
SCREENING

The ethanolic fruit extract of Carissa
carandas was subjected to preliminary
phytochemical screening [9-10].

ANIMALS

Male albino rats of wistar strain weighing
between 100 — 160 g were used and
maintained under laboratory conditions:
humidity, temperature (23 - 25°C) and light
12 h light/dark cycle and were allowed free
accesses to feed and water ad libitum. The
animals were acclimatized for four weeks.

All experimental procedures were reviewed

and approved by the Institutional Animal
Ethics Committee.

ACUTE TOXICITY STUDY [11]

Acute toxicity study of ethanolic fruit extract
of Carissa carandas (EECC) was determined
in Wistar albino rats (150-180 g) according
to OECD guidelines No. 425. The animals
were fasted overnight and EECC was
administered orally with a starting dose of
2000 mg/kg, to different groups of animals.
Animals were observed continuously for first
3 h and monitored for 14 days for mortality
and general behaviour of animals, signs of
discomfort and nervous manifestations
SUBACUTE TOXICITY TEST [12-13]
Twenty-eight male albino Wistar rats were
used for the study. The rats were divided into
four groups of seven rats per group.

Group I- Control received 0.9% NaCl
Group II- The EECC at the dose of 250
mg/kg dissolved in Normal saline.

Group III- The EECC at the dose of 500
mg/kg dissolved in Normal saline.

Group IV- The EECC at the dose of 1000
mg/kg dissolved in Normal saline.

All the animals received dosing schedule for
16 days via gastric intubation. Furthermore,
animals in group 1 (control group) did not
receive the extract, but were treated with
normal saline. Animals were weighed on

initial (0) day, 3rd, 6th, 9 th and 14th day
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during the period of administration. After this
period, the rats were subjected to overnight
fast. The rats were  subsequently
anaesthetized with diethyl-ether and blood
sample will be collected by cardiac puncture
into EDTA and lithium heparin bottles. The
heparinized samples were centrifuged at
3,000 x g for 10 min to obtain the plasma and
stored at - 20°C until ready for analysis;
while the whole blood samples were
maintained at 4°C, the plasma glucose level
was determined immediately.

Serum obtained was used to study

(Total WBC,
hemoglobin, PCV and Platelet count) and

hematological parameters

biochemical parameters (Blood glucose,
AST, ALT, Urea, Creatinin and bilurubin)
through established protocols [14-19].
STATISTICAL ANALYSIS

The results are presented as the mean =+
standard error of the mean (SEM). One-way
analysis of variance (ANOVA) was used for
comparison tests of significant differences
among groups, followed by Dunnett’s‘t’
post-test using GraphPad Software, Inc., La
Jolla, CA, USA. www.graphpad.com
RESULT

Preliminary  phytochemical analysis of
EECC. Phytochemical analysis of EECC
revealed the presence of phytoconstiruents

such as such as alkaloids, carbohydrate,

sterols,  tannins, phenols, flavanoids,
glycoside and saponins.

The animals stayed healthy throughout all the
trials. Administration of etahnolic fruit
extract extracts of Carissa carandas, showed
no sign of toxicity in experimental animals.

A weekly body weight was determined on
initial (0) day, 3rd, 6th, 9 th and 14th day of
four groups. The first one is the control,
Group I is EECC of 250 mg/kg, I1 EECC of
500 mg/kg, and the last group, named as
Group III, is EECC of 1000 mg/kg. No
significant changes in the body weight were
observed (Table 1). The effects of subacute
administration of EECC on haematological
parameters are presented in Table 2.
Treatment with EECC doesn’t significantly
modified parameters, like haemoglobin and
PCV. But significantly (p<0.01) altered the
parameters like total white blood cell count
and platelet count in treated rats as compared
to control group at the dose of 500 mg/kg and
1000 mg/kg. The effects of subacute
administration of EECC on biochemical
parameters are presented in Table 3. The
EECC had no effect on the kidney function
parameter, like creatinine, and but significant
(p<0.01) changes were observed in level of
urea. No statistically significant differences

in the liver function parameter like aspartate

aminotransferase (AST) were observed. On
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the other hand there was significant decrease of 500 mg/kg and 1000 mg/kg. Additionally,
(p<0.01) in level of alanine aminotranferase no relevant changes were found in albumin

(ALT) in EECC treated animals ate the dose and bilirubin levels.

Table 1: Effect of EECC on haematological parameters in the subacute oral toxicity study

Parameter/Gro Unit Control I-EECC (250 II-EECC (500 HI-EECC (1000
ups mg/kg) mg/kg) mg/kg)
Haemoglobin gm/dl 10.14+0.5 10.85+0.4 11.42+0.36 10.72+0.42
Packed Cells 10°/p1 632.43+0.8 621.14+0.9 564.86+2.3 558.86+2.2
Volumes

Total White 10%/pl 4.59+0.05 4.64+0.06 4.56+0.06** 4.5240.07**
Blood Cells

Platelet count 10°/ul 324.29+0.5 320.29+0.4 364.4+2.6%* 384.29+0.4%*

Values are given as mean+S.E.M. from seven rats each group, one-way ANOVA followed by Dunnett’s ‘t’ test. * p <0.05
significant from control animals, ** p < 0.01 significant from control animals

Table 2: Effect of EECC biochemical parameters in the subacute oral toxicity study

Parameter Unit Control I-EECC(250 II-EECC (500 HI-EECC (1000
mg/kg) mg/kg) mg/kg)
Ast un 23.71+0.68 22.85+0.5 22.42+0.36 22.2840.74
Alt un 36.71+0.6 34.57+0.8 32.28+0.6** 22.28+0.91%*
Albumin gm/dl 3.75+0.06 3.82+0.21 3.62+0.12 3.54+0.07
Creatinin mmol/l 0.93+0.02 0.71+0.04 0.70+0.09 1.11+0.15
Urea mmol/l 7.95+0.22 7.56+0.27 5.58+0.35%* 5.32+0.47%*
Bilurubin mg/dl 0.22+0.01 0.20+0.12 0.21+0.05 0.19+0.03

Values are given as mean = S.E.M. from seven rats each group, one-way ANOVA followed by Dunnett’s ‘t’ test. * p < 0.05
significant from control animals, ** p < 0.01 significant from control animals

Table 3: The effect of EECC on body weight of rats (g) at different days

Group Treatment Body weight (gm)
Initial day Day 3 Day 6 Day 9 Day 14
Control 0.9 Nacl 132.20+0.02 137.44+0.25 142.62+0.76 145.54+0.85 147.22+0.16
I EECC(250 mg/kg) 136.21+0.22 142.36+0.79 145.17+0.20 152.34+0.74 153.22+0.23
11 EECC (500 mg/kg) 140.20+0.29 146.19+0.04 148.22+0.98 152.67+0.81 152.18+0.24
111 EECC (1000 mg/kg) 140.26+0.24 142.12+0.85 150.34+0.01 151.23+0.02 152.78+0.81

Group I-III: ethanolic extract with different doses; Values are given as mean+S.E.M. from seven rats each group, one-
way ANOVA followed by Dunnett’s ‘t’ test. * p < 0.05 significant from control animals, ** p < 0.01 significant from
control animals

DISCUSSION reactions and maximum potency from
Synthetic psychoactive drugs are widely used therapeutic plants, which are accepted to be
in the management of central nervous system protected and financially viable, also there is
(CNYS) related disorders [20]. However, their an exponential increase in screening
nonstop and aimless use has prompted botanicals for (CNS) related disorders [22].
adverse effects influencing the endocrine, The animals stayed healthy throughout all the
autonomic, hypersensitive, hematopoietic, trials this might be due to the food value of
and neurological frameworks of the human the extracts, which can be a good source of
body [21]. Therefore, researchers are various nourishment. EECC at all dosages
scanning for new remedial drugs with least were safe and animals showed symptoms of
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alertness followed by relaxation or reduced
activity. Administration of EECC, showed no
sign of toxicity in experimental animals.

Evaluation of hematological parameters can
be used to determine the extent of deleterious
effect of foreign compounds including plant
extracts on the blood constituents of an
animal. Such toxicity testing is relevant to
risk evaluation as changes in the
hematological system have higher predictive
value for human toxicity, when data are
translated from animal studies [23]. It can
also be used to explain blood relating
functions of chemical compounds/plant
extract [24]. In sub acute toxicity studies
hematological parameters such as Total
WBC, hemoglobin, PCV and Platelet count
were studied concentration, Administartion
of EECC did not show any significant
changes (Table 1). Except the levels of
Platelet count which were increased
significantly (p<0.01). this may be due to the
anti-inflammatory activity of plant[25] these
studies are in accordance with the research
done on case of papaya leaf extract[26].

The effect of Carissa carandas extract
on biochemical parameters (Blood glucose,
AST, ALT, Urea, Creatinin and bilurubin)
showed that the plant did not affect most of
the ALT and

these parameters except

Urea levels. High level of transaminases such

as ALT and AST is a sign for hepatic damage
[27-28] and are measured clinically as a part
of a diagnostic evaluation of liver function
of ethanolic

test. The different doses

extract of Carissa carandas produced a
significant reduction in ALT level in a dose
dependent manner. The change in the level of
urea, which was increasing to significant
value. These elevated values may be due to
effect of Carissa carandas on amino acid
synthesis and degradation, which lead to
increase the uses of glucose as source of
energy instead of protein and result in
preserve the protein [29].

CONCLUSION

CNS acting synthetic drugs are the main
source of drug prescribed for the
management of central nervous system
(CNS) related disorders. But, they have their
own adverse effects. As a result of this there
is a increase a tremendous increase in use of
herbal drugs for the management of various
disorders. Therefore, researchers are trying to
find out drugs with least reactions and
maximum potency from therapeutic plants,
which are accepted to be safe and financially
viable.

Investigations on the  phytochemical
screening of Carissa carandas revealed the
presence of alkaloids, glycosides, steroids,
proteins,  phenolic

saponins,  tannins,
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compounds and flavonoids. It is possible that
the mechanism of anxiolytic action
of Carissa carandas could be mediated by
synergistic action of these phytochemicals.
The animals stayed healthy throughout all the
trials. Administration of etahnolic fruit
extract extracts of Carissa carandas, showed
no sign of toxicity in experimental animals.
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