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INTRODUCTION
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Alzheimer disease (AD) is considered no cure. Available brain signal data or images (including
ADNI suggested in this BDBC) are not effective to find solutions, in our opinion. The AD is a
behavior phenomenon. Currently signals.
These methods are not quite effective, since the main manifestation of disorders in AD is the
behavior.
We showed it for the first time in electrophysiological experiments that Amygdala has a regulatory
effect on the perceptive function of the Visual System. Amygdala takes part in the regulation of
visually controlled behavior and carries out the identification and discrimination of the visual
image. It has been established that amigdalar multidirectional effect on the Visual System
structures along the parvo- and magnocellular pathways are reconsidered. Reliable data obtained
are a prerequisite for revising existing views of "independence" and "parallelism" of these
pathways and is a new approach to understanding visual perception. These pathways are opposite
and reciprocal to each other (Panakhova E., 3-th FENS, 2002, Paris). These findings regarding the
important regulatory multidirectional role of Amygdala in brain cognitive function have been
confirmed in many papers by other scientists (Shelepin Yu., Shoshin a I., 2016, Jhaverli et al, 2020).
There is no systemic evidence in the literature that uses effective complex studies to detect
neurodegenerative diseases, including AD - an electrophysiological method for ERG and Visual
Cortex Evoked Potentials registration, an Optical Coherent Tomography of the Retinal ganglion
layer and the study of behavior using the Morris water maze methods.

The aim of our investigation was to study the Curcuma (Turmeric) role in the behavior, brain
structures neurogenesis, AD rehabilitation and Saffron neuroprotection in relation to aging and
Alzheimer’s disease.
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EVIDENCE OF AMYGDALA - VISUAL SYSTEM INTERRELATIONS
In our electrophysiological experiments in rabbits, it was found that stimulation of the Basolateral
Amygdala (BLA) by a single electrical stimulus leads to the formation of evoked potentials of the
opposite direction in the structures of the Visual System. There was a unidirectional increase in
the amplitude of the primary positive potential in the Vieual Cortex and Lateral Geniculate Body,
and, in contrast, a decrease in the primary positive component of the Colliculus Superior. It was
found that the parvocellular and magnocellular pathways for conducting visual information in the
cortex are not "parallel" and "independent", but are in reciprocal opposing relationships. Similar
results were obtained in the work of Shoshina I.I., Shelepin Yu., 2016., in which the opposing
relationship between the global and local channels of information transmission from the central
and peripheral parts of the Retina to the Visual Cortex was proved.
The interneurons in the Lateral Amygdala (LA) and Basal Amygdala (BA) are physiologically
distinct populations and suggest they may have differing roles during associative learning: the
BLA contributes to a variety of behavioral patterns. D J Jhaveri et al.: Evidence for newly
generated interneurons in the Basolateral Amygdala of adult mice., 2020

EVOKED POTENTIALS OF THE VISUAL CORTEX AND
COLLICULUS SUPERIOR
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EVOKED POTENTIAS OF THE VISUAL CORTEX AND LATERAL GENICULATE BODY
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BACKGROUND
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Curcuma (Turmeric), which grows in Azerbaijan, has been known as a medicinal plant since the
time of Avicenna. In Azerbaijan, it is consumed in food almost daily. The result is a low
prevalence of AD in this country, especially in mountainous areas.
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METHOD
1a. Experiments were provided on old albino rats (N=75). The spatial memory in the Morris
water maze under standard conditions were studied. The pool was filled with warm water with
milk. We used an aqueous solution containing curcuma. The study curcuma effect was
conducted at the same time daily on 55 old albino rats (10 of which served as controls). Then, a
stereotaxic bilateral olfactor bulbectomy was performed. The escape latency in the Morris
water maze increased to 120-180 sec or more, which indicated the complete destruction of the
previously developed spatial memory 3 months after surgery. Then the animals began to
curcuma administration at a dose of 250 mg per kg of body weight.
1b.Saffron extract per oz administration at a dose of 120 mg/ kg of body weight prevented the
creation of AD experimental model. Experiments were provided on old albino rats (n=20, 10 of
which served as controls). After the contraction of the escape latency of the search for the
invisible platform (10-15 ms), surgical bilateral bulbectomy was conducted, causing an
experimental analogue of AD.
2.The Retinas of 42 AD patients and Cerebral Ischemic Disease (84 eyes) were examined for
comparison, and a psychiatric examination was performed with the determination of scores on
the Mini-OTest scale of cognitive functions, standard ophthalmological examination and optical
coherence tomography (OCT). Patients received 5 gr turmeric at lunchtime daily for one month.

EXPERIMENTS & DATA
Seite

Our research was dedicated to the study of the amygdala function in the neural cluster "amygdala -visual system olfactory system" when creating an experimental model of AD through the bilateral bulbectomy. The role of amygdala in
disturbance, as well as in the recovery mechanisms of spatial memory and behavior in the Morris water maze, was
revealed.
During the learning process, the escape latency of naive rats for searching for an invisible platform in the Morris water
maze was 120-180 sec. As the training progressed, a shortening of the platform search time was observed to 3-6 s. In
the next part of the experiment three months after bulbectomy an ad analog was obtained with all the characteristic
signs of AD.The medicinal qualities of turmeric are mainly used in the form of extracts. We went the other way in our
experiments and decided to use an aqueous solution containing turmeric. After complete healing of the sutures, the
animals were tested. The latency period significantly changed in relation to the preoperative period and was more than
120 s. Such an increase in the duration of stay in the water testified to a total violation of spatial memory and served as a
basis to assume the presence of an experimental analogue of AD. Along with „forgetting“ and the loss of the memory
engram, some animals also developed a characteristic rotation and catalepsy - freezing in the water, indicating the
paralyzing fear of animals.
After obtaining the indicated results, the operated rats began to curcuma administration. Experiments showed that per
oz curcuma administration during 10 days followed by testing resulted in prolonged recovery of behavior in the Morris
water maze. Observations showed that this period of obtaining curcuma was sufficient to restore rats spatial memory
and visual controlled behavior in the water maze: the escape latency was sharply reduced from 180 s to 3-5 s.
For this purpose, the effect of preliminary per oz Saffron extract administration on the protective mechanisms of the
brain neural network was studied. This was manifested in the total safety of spatial memory and behavior in the water
maze. It should be noted that the animals got used to the assistants, rising on their hind legs when they appeared
waiting for food. It is also important to extend their life span to 3 years. The animals felt very well, their coats were
smooth and shiny. It is concluded that it was not possible to create an analogue of Alzheimer's disease in these animals
that received saffron before the experiments began.
The results obtained indicate that, apparently, there was an expression of neurogenesis in the amygdala complex and a
rearrangement of connections in the amygdala - olfactory-sight neural network. Impaired spatial memory and behavior is
due to the destruction of olfactory neurons. The destruction of the connection between the olfactory system and the
amygdala could serve as a prerequisite for the subsequent reciprocal strengthening of contacts between the amygdala
and the visual system. The amygdala may be involved in the restoration of cognitive functions in experimental animals,
the existence of which neurogenesis is evidenced by numerous literature data.
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42 patients with cognitive decline of varying
severity were examined. This figure reflects the
state of the retina in a patient with a weak
degree of cognitive decline.There are minor
changes in the ganglion layer .
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DISCUSSION
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As a result of the expression of neurogenesis in the BLA, which has the ability to form new neurons to replace the dead
ones due to a violation of the connection with the bulb of the olfactory system. In the experimental model of Alzheimer's
disease, a high potential of the active ingredients of Curcuma - demethoxycurcumin, disdemethoxycurcumin and
cyclocurcumine - has been proved the recovery of neuronal functions and neuregenesis in animal’s brain. In our
experiments, curcuma plays a rehabilitating role and totally restores the cognitive deficit formed after a brain injury in
albino rats after surgical olfactory bulbectomy, which causes a disturbance in spatial memory (navigation). The resulting
phenomenon of rehabilitation measures on the curcuma effects on neurogenesis is accompanied by a total restoration of
visual memory and spatial orientation (behavior) in the Morris water maze.
Apparently, this leads to the restoration of neurogenesis and the expression of neurotrophic factor, as a result of which
there is a complete recovery of cognitive functions — visually controlled behavior and spatial memory. It is known that the
restoration of neurogenesis can occur in the olfactory analyzer, the hippocampus and the medial and lateral nucleus of
Amygdala. It is concluded that a significant reorganization of the neural network “Olfactory analyzer-Amygdala-Visual
system” occurred in the animal’s brain. The Curcuma and Saffron administration was accompanied by almost complete
recovery of cognitive functions- spatial memory and visual controlled behavior. The neurodegenerative process (AD)
involves amygdala and Olfactor Cortex and Visual Cortex. The vision under uncertainty shows that patients demonstrate
suppression of evoked potentials amplitude. Natural selenium-containing antioxidant curcuma can be used to successfully
control AD patient behavior. Observations of retinal changes in patients with AD on an OCT revealed a slight increase in the
ganglion layer (the change was only a few microns) after curcuma administration.
After the contraction of the latent period of the search for the invisible platform, bulbectomy was initiated, causing an
experimental analogue of AD. Our results indicate that, apparently, there was an expression of neurogenesis in the
amygdala complex and a rearrangement of connections in the amygdala-olfactory-sight neural network. Impaired spatial
memory and behavior is due to the destruction of olfactory neurons. The destruction of the connection between the
olfactory system and the amygdala could serve as a prerequisite for the subsequent reciprocal strengthening of contacts
between the amygdala and the visual system. The amygdala may be involved in the restoration of cognitive functions in
experimental animals, the existence of which neurogenesis is evidenced by numerous literature data.
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MORPHO-STRUCTURAL ORGANIZATION OF THE AMIGDALA
NEURAL NETWORK

CONCLUSION
Fundamental results:

1. We observed, through electrophysiological expreriments, that the visual pathways from
Retina to Visual Cortex are not “parallel” and “independent”. They are “opposite” and
“reciprocal” to each other.
2. Curcuma and saffron can be considered as natural antioxidants which have the ability to
stimulate neurogeneses with newborn interneurons and pyramidal neurons in Amygdala.
Practical results:
These data can be used in some neurodegenerative disorders. The Amygdala is an important
structure for AD experimental analogue in animals, which will be important in the future for the
prevention, correction and rehabilitation of these diseases. This will make it possible to
concretize the pathogenetic mechanisms of neurodegenerative, neuropsychiatric and behavior
abnormalities associated with dysfunction of the genetically determined "tandem" of Amygdala
and Visual structures perception, discrimination and identification of visual information.
Curcuma Longa L and Saffron (Crocus Sativus) may have protective, therapeutic and clinic
effects in several behavioral neurodegenerative manifestations and can be used as medicine
in aging, including AD, programs.
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