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ABSTRACT

Atinidia deliciosa has been used as natural origin medicine in the treatment of Cerebroprotective effect. This present
study was designed to identify the possible role of Atinidia deliciosa fruit juice against ischemia-reperfusion induced
oxidative stress modifications in the brain. Sprague Dawley (SD) rats (200-250 g) were induced to bilateral common
carotid artery occlusion (BCCAO) for around 30 min later subjected to reperfusion for 24 h to induce cerebral injury by
reperfusion. Atinidia deliciosa fruit juice (200 and 400 mg/kg, p.o) was administered continuously for 14 days and
animals were subjected to ischemia-reperfusion injury. Different biochemical parameters were assessed subsequently.
Fourteen days Atinidia deliciosa fruit juice (200 and 400 mg/kg, p.o.) treatment very significantly improved
neurobehavioral alterations when compared to control ischemia-reperfusion. Atinidia deliciosa fruit juice (200 and 400
mg/kg, p.o.) treatment significantly attenuated oxidative damage when compared to ischemia-reperfusion (I/R) group
animals. The data from this study recommend that treatment with Atinidia deliciosa fruit juice (200 and 400 mg/kg,
p.o.) Increases the antioxidant protection against BCCAO-induced global cerebral ischemia and demonstrates
cerebroprotective activity.
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INTRODUCTION

Brain tissue needs continuous supply of oxygen and glucose in order to maintain structural and functional
integrity. It has been reported that the cerebral ischemia is the third leading causes for death in many
developing countries behind other cerebrovascular disorders such as ischemic heart disease [1, 2] .
Cerebral ischemia is a major factor and cause of mortality and morbidity followed by traumatic brain
injury resulting from head injury [3-5]. Cerebral ischemia occurs when the blood flow to the brain is
restricted, and it claims the lives of millions worldwide [3-5]. In total, 16% of humans will have a stroke
during their life- time, with >15 million cases noted annually [6-7]. Stroke is a complex disease with a
narrow time window for therapeutic intervention to restore the blood supply and prevent permanent
brain tissue damage [ 8]. Ischemic occlusion generates thrombotic and embolic conditions in the brain
[9]-The mechanisms underlying the hypoxia harm include energy failure and loss of particle physiological
state, excitotoxicity, loss of calcium physiological state, acidosis, cytokines and inflammation, changes in
systems control protein synthesis, native microvascular reaction to ischemia-reperfusion (I/R),
production of free radicals, alterations in genes expression and necrobiosis either apoptotic or death
necrobiosis. The scientific name for the kiwi is Actinidia deliciosa [10]. It is also known as Chinese
gooseberry, this fruit is popular all over the world, due to its high nutritional value, high content of
vitamin C, in addition to excellent organoleptic qualities, in connection with its adaptability. Many
researches [11-12] indicate that kiwi has more nutrients than other widely consumed fruits and
emphasizes its therapeutic effects in terms of healthy metabolism, iron content, digestive potential,
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antioxidant properties, immune function and also protective effects against coronary heart disease. . Kiwi
fruit, as a source of ascorbic acid and polyphenols, helps reduce the risk of artery hardening,
cardiovascular disease, and some types of cancer [13] in irritable bowel syndrome [14] and also protects
cells in vitro oxidative damage to DNA. The present study was aimed to evaluate the cerebro-protective
activity of Actinidia delisiosa against bilateral common carotid artery occlusion induced cerebral ischemia
in Wistar albino rats.

MATERIAL AND METHODS

Collection of fruit:

The Atinidia deliciosa, were purchased from the local market of Kurnool. The fruit was authenticated by
the botanist from Govt. Degree College for men, Kurnool.

Preparation of Actinidia deliciosa fruit juice:

The fresh fruit of Actindia deliiousa was prepared the help of juicer without addition of water. The fresh
fruit was chopped into a small pieces and juice was collected. The juice was filtered with sterile cloth and
the resultant filtrate was used and oral dosing to animal. fresh juice was subject The weight of petridish
containing dry residue of juice was taken and equivalent dose of 50ml juice was calculated by subtraction
initial weight of dried petridish. The same procedure was repeated for six times at different days. It was
clear from the mean that, 50ml of juice gives 8.680mg f total solid residue in dried juice, which is
equivalent to 143 gm of fresh juice of kiwi. The dose of fresh juice of kiwi (ml) equivalent to 200 and 400
mg/kg was administered orally to rats for 14 days [15]

EXPERIMENTAL ANIMALS:

30 Wistar rats weighing 220-260g were used in the present study. They were housed in individual
polypropylene cages under standard laboratory conditions of light, temperature and relative humidity.
Animals were provided standard rat pellets and drinking water ad libitum. The experimental protocol
was approved by the Institutional Animal Ethical Committee of Creative Educational Society College of
Pharmacy (IAEC/CESCOP/2023-03).

ACUTE TOXIITY STUDIES

Acute oral toxicity study in experimental rats was carried out as per OECD-423 guidelines. Four doses (5,
50, 300, 2000 mg/kg body weight) fruit juice of Actindia deliciosa were administered orally to groups
containing three animals of the same age group and weight. The animals were regularly monitored for 1
hour continuously and then hourly for 4hr and finally after every 24hr up to 14 days for any symptoms of
toxicity and mortality.

METHODOLOGY:

Induction of cerebral ischemia in rats

Ketamine (60 mg / kg,), xylazine (10mg / kg) was used to anesthetize rats. Both common carotid arteries
were exposed between the sternocleidomastoid and the stern hyoid muscles parallel to the trachea
through a midline incision and dissection on the ventral side of the neck. The common carotid arteries left
and right were carefully separated and maintained from all muscles, ligaments, their adventitial sheath,
and vagus nerve. Both common carotid arteries occluded 10 mins, 10 min reperfusion (1 cycle), cycle was
continued to 3 cycles (MBCCAO/R). By using waxed silk suture, the skin was closed. Dilated pupils,
absence of cornea reflex on light exposure and rectal temperature maintenance at 37 + 0.50C observed
after completion of 3 cycles. Hyperthermia development has been prevented using a heating lamp on the
surgical table. [16]

Experimental design

S.no  [Grouping No. Of Animals (rats) Treatment Dose
1 I 6 Normal Normal saline
2 11 6 Sham Control Incision without O/R
3 I11 6 Diseased Control Occlusion/Reperfusion
4 vV 6 Low dose of Actinidia deliciosa)] BCCAO/R+EEAD200mg/kg/P.0
5 6 High dose of Actinidia deliciosa) BCCAO/R+EEAD400mg/kg/P.0
\Y%

After completion of 3 cycles rats were euthanized by C02 chamber and isolate the brain, subjected for
estimation of cerebral infarction size and their homogenate used for estimation of glutathione ,
superoxidase dismutase (SOD), and malondialdehyde (MDA), and Catalase .
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RESULTS AND DISCUSSION
Table No: 1 Percentage yield of ethanolic extract of Actinidia deliciosa

SL.NO | Name of the extractf Nature Colour Percentage yield
(%)
1 Ethanolic extract of|  Sticky Reddish brown 52%
Actinidia deliciosa

Preliminary phytochemical analysis:
The ethanolic extract of Actinidia deliciosa was subjected to preliminary phytochemical analysis to assess
the presence of various phytoconstituents. It revealed the following results

Table No:2 Preliminary phytochemical analysis of ethanolic extract of Actinidia deliciosa

SL.LNo Name of the test Results
1 Alkaloids +
2 Glycosides +
3 Tannins +
4 Flavonoids +
5 Steroids +
6 Terpenoids -
7 Phenolics +
+ Indicates present and - indicates absent

Acute toxicity study:

The fruit juice extract of Actinidia deliciosa was observed to safe up to 2000mg/kg by oral route. After 24
hours animals were found to be well tolerated. There was no mortality and signs of toxicity. Hence 1/5th
(400mg/kg) and 1/10th(200mg/kg) of this dose were selected for biological study.

Table No: 3 Effect of Actinidia deliciosa on brain biochemical parameters in MBCCAO/R injury in

rats
Infarction Catalase SOD Dopamine

Treatment size (%) GSH (nmol/mg) | MDA (nmol/g) (nmol/mg) (nmol/mg) (nnln)ol /mg)
Normal rats 0 45.2+0.44 14.8+0.3 11.85+0.30 18.5+1.08 8.96+0.34
Sham rats 0 43.3+0.58 12.6+0.6 12.7+0.11 16.4+0.95 7.5+0.15
MBCCAO/R 100% 20.40+0.35### 29.5+0.45### | 6.00+0.16### | 9.48+0.95### | 3.6+0.11###

Actinidia

deliciosa 47.75% 29.55+0.39** 19.55+0.46** 7.70+0.37** 14.9+0.56** 6.5+0.22%*
200mg/kg

Actinidia

deliciosa 63.12% 41.72+0.45%** 12.08+0.29*** 9.71+0.14*** 17.2+0.63*** | 8.13+0.08***
400mg/kg

All values are expressed as mean +SEM, n=6. Data were analyzed by one- way ANOVA followed by Dunnetts’s test.
###p<0.001, **p<0.01, ***p<0.05, Normal vs MBBCAO/R, ###p<0.001, **p<0.01, ***p<0.05, Normal vs Sham control,
###p<0.001, **p<0.01, ***p<0.05, MBBCAO/Rvs Treatment groups. (i.e.. EEAD 200mg/Kg/P.0 or EEAD
400mg/Kg/P.0)

DISCUSSION

Inadequate blood supply to an encephalon to fulfill metabolic demand is known as brain ischemia, also
known as cerebral ischemia [17]. This condition is caused by the blockage of a major cerebral artery by an
occlusion [18] or an embolism, which causes tissue destruction in the affected area and also deficiency of
cerebral blood flow.

Oxidative stress is believed to be a major source for generation of post cerebral ischemic injury. Various
experimental models of cerebral ischemic reperfusion injury showed significant neuroprotection when
treated with antioxidants [19].

Lipid peroxidation has been established as a major mechanism of cerebral injury. The mechanism
involves a process whereby unsaturated lipids are oxidized to form additional radical species as well as
toxic by-products that can be harmful to the host system [20]. Polysaturated lipids are especially
susceptible to this type of damage when in an oxidizing environment and they can react to form lipid
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peroxides [21]. Lipid peroxides are themselves unstable and undergo additional decomposition to form a
complex series of compounds including reactive carbonyl compounds [22].

Reactive species can be decreased or eliminated by a number of enzymatic and no enzymatic antioxidant
mechanisms. SOD, which catalyzes the dismutation of the superoxide anion (0-2) into hydrogen peroxide
and molecular oxygen, is one of the most important antioxidative enzymes [23]

In the present study, SOD and CAT activity decreased in the ischemic reperfused group compare to sham
group and the results were in agreement with previous studies .This may be due to an excessive
formation of superoxide anions. A decrease in SOD activity can result in the decreased removal of
superoxide anions, which can be harmful to the brain. The decline in the enzyme level may be explained
by the fact that excessive superoxide anions may inactivate SOD, thus, resulting in an inactivation of the
H202 scavenging enzyme. The reduced SOD and CAT activity were increased by administration of the DL
significantly when compared with the I/R group.

The reduction of GSH and elevation of MDA levels in the BCCAO group suggested enhanced lipid
peroxidation and increased oxidative state in agreement with earlier reports [24]. Animals pretreated
with EEAD 200 mg/kg and EEAD 400 mg/kg showed a reduction of lipid peroxidation as indicated by
lower levels of MDA and increased GSH levels as shown in animals. Hence, this suggested that the
mechanism of protection of the brain by EEAD 200 mg/kg and EEAD 400 mg/kg might be due to their
antioxidant property. Glutathione (GSH) is one of the primary endogenous antioxidant defense systems in
brain, which removes hydrogen peroxides, thus a decline in GSH levels in the BCCAO group could
exacerbate the oxidative state [24]. It has been shown that depletion in GSH levels in ischemic reperfusion
injury can be attributed to several factors such as cleavage of GSH levels to cysteine, decrease in synthesis
of GSH and formation of mixed disulfides, causing their cellular stores to be depleted [24-25].

Superoxide dismutase is an important endogenous antioxidant which prevents production of free radicals
as well as decomposing superoxide radicals to produce hydrogen peroxide whereas catalase decomposes
the hydrogen peroxide and converts it to water and diatomic oxygen [26]. The reduction of SOD and CAT
enzymatic activities by BCCAO compares well with the earlier reports [27], however, in the pretreated
groups EEAD 200 mg/kg and EEAD 400 mg/kg the activities of both SOD and CAT were significantly
higher compared with the BCCAO group, a reflection of the potency of the antioxidant capability. The
increased production of SOD was matched by a subsequent elevation of CAT which therefore, prevented
the accumulation of hydrogen peroxide, which on conversion to hydroxyl radicals might produce
deleterious effect on the brain [28].

Brain MDA levels was significantly increased (29.5+0.45) in MBCCAO/R rats when compared with normal
and Sham rat’s respectively. while Actinidia deliciosa 200 mg / kg (19.55+0.46), Actinidia
deliciosa(12.08+0.29), Actinidia deliciosa 400 mg / kg treated rats shows significantly decreased in MDA
levels respectively.

Brain GSH levels was significantly decreased (20.40+0.35) in MBCCAO/R rats when compared with
normal and Sham rats while Actinidia deliciosa 200 mg / kg (29.55+0.39), Actinidia deliciosa 400 mg / kg
(41.72+0.45), Actinidia deliciosa 200 mg / kg treated rats shows significantly increased in GSH levels
respectively.

Brain Catalase levels was significantly decreased (6.00+0.16) in MBCCAO/R rats when compared with
normal and Sham rats while Actinidia deliciosa 200 mg / kg (7.70+0.37), Actinidia deliciosa 400 mg / kg
(9.71+0.14), Actinidia deliciosa 400 mg / kg treated rats shows significantly increased in GSH levels
Percentages of Cerebral infract Size in Actinidia deliciosa (200mg/kg, 400mg/kg B.wt) treated rats the
Percent Cerebral infract volumes were found to be reduced to 47.75 % and 63.12 % respectively. In this
study there was a significant increase in percent cerebral infract in MBCCAO/R group compare to Normal
and control group. Treatment with Actinidia deliciosa significantly reduced in percent cerebral infarct
compare to MBCCAO/R group indicating the Cerebroprotective action of Actinidia deliciosa

CONCLUSSION

The results of present study concluded that ethanolic extract of Actinidia deliciosa (EEAD) possessed
cerebroprotective activity against MBCCAO/R induced stroke rats. The data obtained from the study are
consistent with the concept that ligating and reperfusion activity of the artery causes damage to rat’s
brain cells from MBCCAO/R play major role in inducing stroke. EEAD restored the levels of CAT, SOD, GSH
LPO and neurotransmitters (Dopamine,) levels to normal. Hence, it can be concluded that 400 mg/kg
shows significant cerebroprotective activity when compared to 200mg/kg may be due to the active
constituent’s present flavonoids in EEAD. Further studies are recommended to elucidate the mechanism
of the cerebroprotective activity of Actinidia deliciosa.
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