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Kaempferol promotes memory retention
and density of hippocampal CA1 neurons
in intra-cerebroventricular STZ-induced
experimental AD model in Wistar rats
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Background. Alzheimer’s disease (AD) is a progressive degenerative
disease which causes memory disorders, decreases cognitive func-
tions and abilities, and results in behavioural changes. Some studies
have indicated that the flavonoids are able to cross the blood-brain
barrier and have a positive effect on the reduction of neuronal dam-
age disorders in the brain such as Alzheimer’s disease.

Materials and Methods. ICV administration of streptozotocin
(3 mg/kg) was done on the first and the third day of the surgery and
the animals’ memory was evaluated through passive avoidance tasks.
Animals were divided into five groups: Salin-Salin, STZ-Salin, and
STZ- different kaempferol doses (5, 7/5, 10 mg/kg). All animals re-
ceived different doses of kaempferol or saline for 3 weeks starting
one day before the surgery. Later, they were put into a learning test.
After the memory test, the animals were killed and their brains were
fixed with Paraformaldehyde 4%, and tissue processing was done. Fi-
nally, density of intact neurons in the CAl area of the hippocampus
in the brains of all groups was investigated.

Results. The ICV injections of STZ significantly reduced memory
retention and intact pyramidal cells compared to the control group.
The kaempferol improved the effects of STZ.

Conclusion. Our findings show that kaempferol can optimize
cognitive deficits caused by injections of STZ and also has some use-
ful impacts on hippocampal CA1 pyramidal neurons.
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INTRODUCTION

tive functions and cognitive abilities, and leads to
behavioural changes (Newman et al., 2007). Both

Alzheimer’s disease (AD), the most prevalentform  environmental and genetic factors contribute to
of dementia, is a progressive degenerative disease  the pathogenesis of AD. The formation of extra-
which causes memory disorders, decreases cogni-  cellular amyloid plaques, and accumulation of

intracellular neurofibrillary tangles are the neu-
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The hippocampus is a critical brain area for
learning and memory, and evidence has shown
altered neurogenesis in the adult hippocampus
at early stages of Alzheimer’s disease (Mu, Gage,
2011). The hippocampal formation includes
the dentate gyrus (DG), hippocampus proper
(fields CA3, CA2, CAl), and the subiculum
(Agster, Burwell 2013). The hippocampus and,
in particular, the output layer of subfield CA1
has the highest concentration of N-Methyl-
D-aspartate (NMDA) receptors in the brain.
These receptors are a type of glutamate receptor
whose activity underlies long-term potentia-
tion (Wible, 2013).

ICV administration of STZ in rats causes
long-term and progressive deficits in learning
and cognitive performance that are similar to
the sporadic kind of AD (Baluchnejadmojarad,
2009). It appears that this drug can lead to in-
sulin resistance in brain cells, increases glucose
in the brain, and reduces the energy available to
the cells (Roghani, Baluchnejadmojarad, 2006).
By increasing glucose in the brain, streptozoto-
cine increases processed amyloid precursor pro-
tein to beta-amyloid and intensifies the inflam-
matory process in rats’ brain. This combination
reduces insulin expression in the hippocampus
and cerebral cortex (Chu, Qian, 2005), causes
a reduction in protein kinase C activity and
oxidative stress, and increases the production
of ROS and RNS and the ratio of Bax/Bcl2 in
the hippocampus (Kundurovic et al., 2009). An
increase in the amount of caspase-3 in the cer-
ebral cortex and the hippocampus leads to
the apoptosis of the neurons in these areas (Ejaz
Ahmed et al., 2013). Also, the research suggests
that by increasing the production of free radicals
and lipid oxidation in BCL2 nerve cells beta-
amyloid leads to the cell death (Heo et al., 2004).

Over the last decade, growing research has
focused on the potential of dietary flavonoids
in reducing the risk of AD and other dement-
ing disorders (Vauzour, 2014). Research shows
the connection between normal ageing and
neurodegenerative diseases such as AD with
oxidative stress and inflammatory factors.
Flavonoids have neuroprotective and neuro-
genetic effects. These compounds have the ca-

pacity to cross the blood-brain barrier, and can
scavenge free radicals with several mechanisms
in order to prevent the occurrence of oxida-
tive stress. Flavonoids lead to the absorption
of free radicals and inhibit the reactive oxygen
in free radicals (Choi et al., 2003). Flavonoids
can reduce the inflammatory cytokines and
the production of beta-amyloid and increase
the sensitivity of cells to insulin (Rendeiro et al.,
2012). Flavonoids have the potential to enhance
memory and learning by activating the MAPK
and PI3 kinase pathways that are critical in con-
trolling the morphological mechanisms behind
memory storage in the brain (Krishnaveni,
2012). Indeed, flavonoids are able to influence
neuroprotective actions, neuronal survival and
differentiation, long-term potentiation (LTP)
and memory (Krishnaveni, 2012).

In view of the facts that flavonoids (a) reduce
oxidative stress and inflammatory cytokine le-
vels, (b) increase the sensitivity of cells to insulin,
(c) have neuroprotective effects, (d) increase neu-
ronal survival and differentiation, and (e) affect
long-term potentiation and memory, the present
study investigates the effect of flavonoid kaemp-
ferol on memory retention and the hippocampal
CA1 neurons in Alzheimer’s male rats.

MATERIALS AND METHODS

Animals

Male Wistar rats (Pasteur Institute; Tehran,
Iran) weighing 220-250 g at the time of surgery
were used. The animals were kept in an animal
house under a 12-h light/12-h dark cycle and in
controlled (22 + 2 °C) temperature. They had
free access to food and water. All animals were
allowed to adapt to the laboratory conditions
for at least 1 week before the surgery and were
handled for 5 min/day during this adaptation
period. Each animal was used once only. Eight
animals were used in each experimental group
and all procedures for the treatment of the ani-
mals were approved by the Research and Ethics
Committee of the Biology School, the Univer-
sity of Arak, and were done in accordance with
the National Institutes of Health Guide for Care
and Use of Laboratory Animals.
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Surgical and infusion procedures

All surgical procedures were conducted un-
der ketamine-xylazine (50 mg/kg ketamine
-5 mg/kg xylazine) anesthesia (Roghani et al.,
2006). Stainless steel, 22-gauge guide cannulas
were implanted (bilaterally) 1 mm above the in-
tended site of injection according to the Paxi-
nos and Watson atlas (Paxinos, Watson, 1998).
Stereotaxic coordinates for lateral ventricle
were incisor bar (-3.3 mm), 0.8 mm posterior
to the bregma, +1.4 mm lateral to the sagittal
suture and 3.4 mm from the top of the skull.
Cannulas were secured to anchor jewellers’
screws with dental acrylic. For drug infusion,
the animals were gently restrained by hand and
injected by 27-gauge injection needles (1 mm
below the tip of the guide cannulas). Each in-
jection unit was injected by polyethylene tub-
ing to 25 ul Hamilton syringe. The left and right
ventricles were infused with a 10 pl solution on
each side (20 pl/rat) for 2 to 3 minutes. The in-
jection needles were left in place for additional
60 s to allow diffusion and then the styles were
reinserted into the guide cannulas.

Passive avoidance apparatus

The learning box consisted of two compart-
ments, one light (white compartment, 20 x 20
x 30 cm) and the other dark (black compart-
ment, 20 x 20x 30 cm). A guillotine door
opening (7 x 9 cm) was made on the floor in
the centre of the partition between the two com-
partments. Stainless steel graids (2/5 mm in dia-
meter) were placed at 1 cm intervals (distance
between the centres of grades) on the floor of
the dark compartment to produce a foot shock.
Intermittent electric shocks (1 Hz, 3 s, 1/5 mA)
were delivered to the grid floor of the dark com-
partment by an insulated stimulator.

Training

Training was based on our previous studies (Ejaz
Ahmed et al., 2013). All animals were allowed to
habituate in the experimental room for at least 30
min prior to the experiments. Then, each animal
was gently placed in the brightly lit compartment
of the apparatus; after five seconds, the guillotine
door was opened and the animal was allowed to

enter the dark compartment. The latency with
which the animal crossed into the compartment
was recorded. The animals that waited for more
than 100 s to cross to the dark compartment were
eliminated from the experiments. Once the ani-
mal crossed, on all four paws, to the next compart-
ment, the guillotine door was closed and the rat
was taken into its cage (habituation trail). The ac-
quisition trail was carried out 30 min after the ha-
bituation trail. The animal was placed in the light
compartment and 5 s later the guillotine door
was opened and as soon as the animal crossed
to the dark (shock) compartment the door was
closed and a foot shock (1 Hz, 1/5 mA and 3 s)
was immediately delivered to the grid floor of
the dark room. After 20 s, the rat was removed
from the apparatus and placed temporarily into
its cage. After 2 minutes, the procedure was re-
peated. The rat received a foot shock each time it
re-entered the dark part and placed all four paws
in the compartment. The training was terminated
once the rat remained in the light compartment
for 120 consecutive seconds. The numbers of
trails (entries into the dark chamber) were record-
ed. All the animals were taught with a maximum
of 3 trails.

Retention test

Twenty-four hours after the training, a reten-
tion test was performed to determine long-
term memory. Each animal was placed in
the light compartment for 20 s, the door was
opened and the step-through latency was meas-
ured for entering into the dark compartment.
The test session ended when the animal entered
the dark compartment or remained in the light
compartment for 300 s (criterion for retention).
During these sessions, no electric shock was
applied (Roghani et al., 2007).

Drugs

The drugs used in the study were streptozotocin
(Sigma-Aldrich, USA) and kaempferol (Sigma-
Aldrich, USA). The drugs were dissolved in
sterile 0.9% saline, just before the experiment.
Streptozotocin was administered into the lat-
eral ventricle, and kaempferol or saline were
injected intraperitoneally (i.p.).



160 Niloufar Darbandi, Matin Ramezani, Fariba Khodagholi, Mitra Noori

Experimental procedure

Eight animals were chosen in each experimen-
tal group. The therapeutic period was 21 days
for all the rats. They were treated on the first
and the third day by STZ (3 mg/kg; i.c.v.; bilat-
eral with 10 ul volume in either side), or saline
as a placebo (i.c.v.; bilateral with 10 pl volume
in either side). All the STZ or saline recipient
animals were infused for 21 days with differ-
ent doses of flavonoids (5, 7.5, 10 mg/kg i.p.)
or saline (ml/kg i.p.) starting one day before
the surgery. On day 22, without any treat-
ment, the rats were trained in step-through
apparatus. Twenty-four hours later, a reten-
tion test was performed to determine the rate
of long-term memory. All experiments were
performed in the morning between 9:00 and
12:00.

All rats were anesthetized with 3.5% chlo-
ral hydrate (35 mg/100 g intraperitoneal)
and perfused through the left ventricle with
phosphate buffer (PBS, 0.1 M, pH 7.4), fol-
lowed by 4% paraformaldehyde in pre-cooled
physiological saline. The brains were removed
and immersed in the same solution (24 or
48 hours) and were then processed and em-
bedded in paraffin. Coronal sections, 10pm
in thickness, were taken from the dorsal hip-
pocampus and stained with hematoxylin and
eosin. Pyramidal cells with a distinct nu-
cleus and nucleolus were regarded as intact

neurons. The surviving cells were defined as
round-shaped, cytoplasmic membrane-intact
cells, without any nuclear condensation or dis-
torted aspect. The number of intact neurons in
1 mm length of the middle portion of the right
hippocampal CA1 subfield was counted using
a microscope at x400 magnification by an in-
spector blinded to the intervention (Liu et al,,
2010).

The effects of the injection of streptozotocine
or different doses of kaempferol on memory
retrieval

In this experiment, five groups of animals
were treated on the first and the third day of
the surgery by STZ (3 mg/kg; i.c.v.; bilateral
with 10 pl volume in either side) or saline as
a placebo (i.c.v.; bilateral with 10 pl volume in
either side). All the animals were infused with
saline (ml/kg i.p.) or different doses of kaemp-
ferol (5, 7.5, 10 mg/kg i.p.) for 21 days. On
day 22, without any treatment, the rats were
trained in step-through apparatus. Twenty-
four hours later, a retention test was per-
formed to determine the rate of the long-term
memory (Fig. 1).

Verification of the placements of cannulas

At the end of the experiment, to assess the va-
lidity and accuracy of the coordinates of
the surgical site and the injection, 1 micro litre
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300 T o
2 250 Fig. 1. Streptozotocin-induced
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< ok peritoneal injections of kaempfer-
3 150 1 T | sienifi .
e ol significantly improved memory
< . .
s 00 retention and increased the delay
& ] in entering the dark room. Results
50 - are expressed as (Mean + SEM) for
T all the eight animals. ***P < 0/001
. 1 . . 5 compared with control group.
Control _ STZ 5 7.5 10 P < 0/01, *** P < 0/001 is com-
Saline, ml/kg i.p. Kaempferol, mg/kg i.p. pared to the STZ group
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of 1% aqueous solution of methylene blue was
bilaterally injected. Animal brain was removed
from the skull and was fixed in 10% formalin
solution for 10 days. Sections were examined to
determine the location of the cannulas aimed
for the lateral ventricle. The cannula place-
ments were verified using the atlas of Paxinos
and Watson (Paxinos, Watson 1988). Data from
the animals with the injection sites located out-
side the lateral ventricle (less than 5%) were not
used in the analysis.

Statistics

The avoidance test data are expressed as
means + S.E.M. The statistical analyses were
performed using one-way analysis of variance
(ANOVA). The post-hoc comparison of means
was carried out with the Tukey test for multi-
ple comparisons, when appropriate. The aver-
age of intact cells in hippocampal CA1 pyram-
idal neurons data was analyzed by the prism
software and analysis of variance with repeat-
ed measures was done at the same time. We
used one-way analysis of variance (ANOVA)
a t-test for comparison of the groups. The level
of statistical significance was set at p < 0.05.
Calculations were performed using the SPSS
statistical package. Charts were drawn by
the Sigma plot software.

RESULTS

The effects of ICV injection of streptozotocin
and the different doses of kaempferol on
memory retention

As Fig. 1 shows, intraventricular injec-
tions of streptozotocin (3 mg/kg) on the first
and the third day of the surgery decreased
the memory retention compared to the con-
trol group. This means that STZ creates a sig-
nificant reduction of delay in entering the dark
room and reduces memory in 24 hours. One-
way ANOVA showed that the administration
of different doses of kaempferol (5, 7.5 and
10 mg/kg i.p.), 21 days before the training and
ICV injections of STZ (3 mg/kg) on the first
and the third days of surgery improved mem-
ory with different ratios compared to the STZ
group. The Tukey complementary test showed
that treatment with different doses of kaemp-
ferol significantly increased the delay in en-
tering a dark room, suggesting an improve-
ment of the memory. The maximum effect was
observed with 10 mg/kg of kaempferol ([F(4,
32) =29/916, P < 0/001]).

As shown in Fig. 2, one-way ANOVA re-
vealed that the time spent in the dark room
was significantly different between the control
group, STZ group and the groups treated with

350 + Saline, ml/kg STZ, 3 mg/kg
icv icv
300 1 o
Fig. 2. The time spent in *f‘r*
the dark room in rats with g 250 7
Alzheimer’s disease increased £
< 200 1
compared to the control group. 5
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kaempferol in rats with Alz- — B *k
heimer’s disease dose-depend- é 100 1
ently decreased this time and
improved memory. Results are 208
expressed as (Mean + .SEM) 0 |—Tﬂ ‘ ' ' [_T_|
for all the eight animals. Control  STZ 5 75 10
P < 0/01, *** P < 0/001 is .
' Saline, ml/kg i.p. Kaempferol, mg/kg i.p.
compared to the control group
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different doses of kaempferol (5, 7.5 and 10 mg/
kg i.p.). An increase in the time of TDC means
a decrease in memory and therefore the ani-
mals spent more time in the dark room ([F(4,
34) = 65/18, P < 0/001]).

As Fig. 3 shows, the administration of
kaempferol (10 mg/kg i.p.) alone, 21 days be-
fore the training did not have any significant ef-
fect on memory retention compared to the con-
trol group ([F(3, 28) = 105/32, P < 0/001]). As
a result, treatment with kaempferol (10 mg/kg
i.p.) alone had no significant effect on memory
but the administration of kaempferol (10 mg/
kg i.p.) 21 days before training and ICV injec-
tions of STZ (3 mg/kg) on the first and the third
days of surgery significantly improved memory
compared to the STZ group.

Histology and comparison of the average
number of intact cells

Histological examination was carried out on
H & E-stained slices of rats brain 21 days af-
ter the ICV administrations. The slices showed
that saline failed to produce any significant
neuronal damage in the control animals, but

the STZ (3 mg/kg) produced a significant neu-
ronal death in the hippocampal CA1 neurons.
Kaempferol treatment (5, 7.5, 10 mg/kg i.p.),
could protect neurons from STZ-induced dam-
age (Fig. 4).

Regarding the population of neurons count-
ed in the hippocampal CA1 area, we observed
a significant decrease (P < 0.001) in the number
of neurons in the CA1 area of STZ group, com-
paring with control group (Fig. 5). Also, exami-
nation of the present data showed that kaemp-
ferol (5, 7.5 and 10) significantly increased
the number of intact cells compared to the STZ
group ([F(4,60) =117, P < 0.001]) (Fig. 5).

DISCUSSION

Based on the results obtained from this study,
the ICV injection of STZ (3 mg/kg) is the main
cause to destroy memory retention. Histological
studies indicated that the number of pyramidal
neurons in hippocampal CA1 was significantly
decreased in the STZ group compared to that
in the control group (P < 0.001, Fig. 4). Also,
the hippocampal CAl pyramidal neurons in

Saline, ml/kg STZ, 3 mg/kg Saline, ml/kg
3507 icv icv i.cv
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Saline, ml/kg i.p. Kaempferol, mg/kg i.p.

Fig. 3. The administration of kaempferol (10 mg/kgi.p.) alone 21 days be-

fore the training did not have any significant effect on memory retention

compared to the control group. Results were expressed as (Mean + SEM)

for all the eight animals. *** P < 0/001 is compared to the control group
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Fig. 4. Photomicrographs of typical coronal sections through the CAl pyramidal neurons of
the hippocampus showing Hematoxilin & Eosin in A: Control, B: Streptozotocin group, C:
STZ+ dose 5 of kaempferol, D: STZ + dose 7.5 of kaempferol and F: STZ + dose 10 of kaemp-
ferol. Black arrows show intact cells and red arrows show degenerating pyramidal cells x400
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Fig. 5. Neuron density in the CA1 area of the hippocampus in the brains of all groups. Results are expressed
as (Mean = SEM) for all the eight animals. 11 P < 0.001 is compared to the control group. * P < 0.05,

** P <0.01,** P<0.001 is compared to the STZ group

the brains of the control and STZ groups were
indicative of significant structural differences
between these two groups. The hippocampal
CAL1 cells in the control group (Fig. 3A), had
a natural structure and were regulated and uni-
formed; they were very clear and had a single
nucleus with the neurons located regularly in
the CA1 pyramidal layer. However, in the STZ
group (Fig. 3B), a severe reduction of intact
cells was observed and there was an increase in
the number of dead cells; the pyramidal layer
did not have a unified and regulated struc-
ture. In these neurons a remarkable change in
the morphology, such as shrinkage and atrophy,
was found in all cells, and the cells had become
smaller with free spaces around them. Because
of the loss of intracellular contents, the dead
cells had accepted extra colour.

Previous studies confirm our findings
(Rai et al., 2013). ICV administration of STZ
in rats causes long-term and progressive defi-
cits in learning and cognitive performance
that is similar to the sporadic kind of AD (Bal-
uchnejadmojarad, 2009). STZ increases glu-
cose in rats’ brain, leads to increase processed
amyloid precursor protein to beta-amyloid
and intensifies the inflammatory process. This
combination reduces insulin expression in
the hippocampus and cerebral cortex (Chu,
Qian, 2005) and increases oxidative stress,
the production of ROS and RNS and the ra-
tio of Bax/Bcl2 in the hippocampus (Kundu-
rovicet et al., 2009). By increasing the amount
of caspase-3 in the cerebral cortex and hip-
pocampus, the neurons undergo apoptosis
(Ejaz Ahmedet et al., 2013). Beta-amyloid and
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STZ, by increasing the production of free radi-
cals and cytotoxicity due to DNA alkylation,
lead to cell death (Heoet et al., 2004).

In this study, combined treatment of rats
with STZ (3 mg/kg) and kaempferol (5, 7.5,
10 mg/kg i.p.) significantly improved memory
retention. Also, histological investigation dem-
onstrated that in the STZ+ kaempferol group
(5, 7.5 and 10 mg/kg/day, i.p.), the number of
intact cells gradually increased and the num-
ber of dead cells decreased (Fig. 3C, D, E). An
increase in the doses of kaempferol neutralized
STZ-induced toxicity and allowed the prolif-
eration to hippocampus. Morphological varia-
tions were highly significant in each group. In
the STZ+dose 10 of kaempferol, the effect of
STZ was completely neutralized and consecu-
tive cell divisions were observed.

Research has indicated that phytochemical-
rich foods, particularly those rich in flavonoids,
may exert especially powerful effects on cog-
nitive functions (Vauzour, 2014). Flavonoids
have a number of effects on the brain, includ-
ing a potential of protection of neurons against
injuries induced by neurotoxins and promotion
of learning and memory (Spencer, 2009). Sup-
plementation of diet with antioxidant-rich foods
significantly reduces the age-related memory
impairment and increases protective responses
to oxidative stress and mitochondrial dysfunc-
tion (Goyarzu et al., 2004).

Researches have shown that kaempferol has
antioxidant activity (Kampkotter et al., 2007;
Verma et al.,, 2009). Kaempferol scavenges hy-
droxyl radical and peroxynitrite that damage
DNA, proteins and lipids (Wang et al., 2006).
Kaempferol inhibits the activity of enzymes
that generate ROS (Wanget al., 2006; Ozyu-
rek et al., 2009). Kaempferol increases the ex-
pression or activity of antioxidant enzymes
(Doronicheva et al.,, 2007; Hong et al., 2009).
Furthermore, kaempferol prevents lipid peroxi-
dation (Ozgova et al., 2003; Vareed et al., 2007;
Hou et al., 2004).

It is accepted that the process of learning in-
volves reversible changes in synaptic transmis-
sion and synaptic plasticity within hippocam-
pal neuronal circuitry which allow memory to

be retained (Rendeiro et al., 2012). Mechanisms
of flavonoids in the brain are not clear, however,
there is evidence to suggest that flavonoids can
cross the blood-brain barrier (BBB) and have
been shown to affect different aspects of synap-
tic plasticity, regulation of receptors activation,
modulation of signalling pathways, activation
of transcription factors, and regulation of gene
and protein expression and promotion of LTP
(Rendeiro et al., 2012). Green tea flavanols in-
crease levels of hippocampal CREB phospho-
rylation, additionally can increase levels of
BDNF and Bcl-2. BDNF is involved in transla-
tion of neuronal signals into structural changes
in the synapse (Rendeiro et al., 2012). By activa-
tion of a number of protein kinase and lipid ki-
nase signalling cascades such as the PI3 kinase
(PI3K)/AKkt, tyrosine kinase, protein kinase C
(PKC) and MAPK signalling pathways, flavo-
noids can lead to the inhibition of apoptosis
triggered by neurotoxic species, and to the pro-
motion of neuronal survival and differentiation
(Spencer, 2009). Also, some research indicates
that flavonoids induce peripheral and cerebral
vascular blood flow and lead to the induction
of angiogenesis and new nerve cell growth in
the hippocampus (Spencer, 2009). Activated
microglia and/or astrocytes release cytokines
production (IL-1b, TNF-a), inducible nitric
oxide synthase (iNOS) and nitric oxide (NOs),
and increase NADPH oxidase activation that
leads to glial-induced neuronal death (Spen-
cer, 2009). It has been found that flavonoids are
highly effective in inhibition of NOs, IL-1b and
TNF-a production in activated microglia cells
(Spencer, 2009).

Our results showed neuronal loss in the hip-
pocampus of the STZ group, compared with
the control group. This was mainly expressed
by a significant reduction in neuronal density in
the CA1 hippocampal area. Many central disor-
ders are associated with hippocampal neuronal
loss (Azad et al.,, 2011). In general, the number
of neurons, the dendritic branches, and synap-
tic activity determine the functional capacity in
the brain (Padurariu et al.,, 2012). Lack of neu-
rons in the hippocampus of AD can explain
memory disturbances in AD. Our findings show
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that kaempferol can optimize cognitive deficits
caused by injections of STZ, increase dose-
dependently the number of intact cells and
decrease the number of dead cells in CA1 hip-
pocampus area.

CONCLUSIONS

The ICV injection of STZ (3 mg/kg) induced
amnesia and decreased the number of pyrami-
dal intact neurons in hippocampal CA1l area
in the STZ group compared to that in the con-
trol group. In this study, combined treatment
of rats with STZ and kaempferol significantly
improved memory retention, and the number
of intact cells in hippocampal CA1 area gradu-
ally increased and the number of dead cells de-
creased.
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KAEMPFEROLIO SKATINAMAS ATMINTIES
ISSAUGOJIMAS IR STREPTOZOTOKINO
SUKELTAS HIPOKAMPO CA1 NEURONU
TANKIS WISTAR ZIURKIU INTRA-CEREBRO-
VENTIKULINIAME EKSPERIMENTINIAME
AD MODELYJE

Santrauka
Alzheimerio liga yra progresuojanti degeneraciné
liga, lemianti atminties sutrikimus, pazintiniy funk-
cijy sumazéjima, sugebéjimy ir elgsenos pokycius.
Kai kurie tyrimai rodo, kad flavonoidai gali prasi-
skverbti pro kraujo ir smegeny barjerg ir padaryti
teigiama poveikj, sumazindami neurony pazeidimo
sukeltg smegeny sutrikimg, tokj kaip Alzheimerio
liga. Tyrimo metu Wistar ziurkéms buvo taikomos
penkios skirtingos medikamenty dozés: fiziologi-
nis tirpalas ir fiziologinis tirpalas, streptozotokinas
(3 mg/kg) ir fiziologinis tirpalas, streptozotokinas
(3 mg/kg) ir skirtingos kaempferolio dozés (5, 7/5,
10 mg/kg). Nustatyta, kad intra-cerebroventiku-
linés streptozotokino injekcijos gerokai sumazina
atminties i$saugojima, bet nepazeidzia piramidiniy
lasteliy, palyginti su kontroline grupe. Kaempferolis
priklausomai nuo dozés pagerino streptozotokino
poveikj. Tyrimai rodo, kad kaempferolis gali opti-
mizuoti pazinimo deficita, sukeltg streptozotokino
injekcijy, be to, pasizymi naudingu poveikiu hipo-
kampo CA1 piramidiniams neuronams.
Raktazodziai: kaempferolis, streptozotokinas,
atmintis, hipokampo CA1 sritis



