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Abstract
As uncontrolled diabetes is usually associated upon long-term with several illnesses and medical
conditions, patients having diabetes are considered one of the interesting subjects to be followedup. This case report is reporting the case of a 59-years-old diabetic patient who were followed-up
by medical doctors for five years. The subject of interest was a case of dementia which appeared as
the signs and symptoms of Al-Zheimer's disease with the absence of family history presenting the
presence of this disease within any relative of the patient, as well as an MRI which had shown no
lesions present. Upon testing a case of amnesia was confirmed, and the suspected cause was
uncontrolled glucose level.
This case report had confirmed another form of neuropathy which was Amnesia which is caused
by uncontrolled blood glucose levels, and multiple mechanisms were discussed.
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Introduction
Diabetes is an epidemic medical case which is considered a progressive disease which has longterm effects that may strike several organs such as eyes, kidneys, feet and different regions of the
nervous system (AL-Blwi, 2019). Fringe neuropathy is a typical entanglement of Diabetes
Mellitus. Focal sensory system entanglements of DM, conversely, are less incessant. The most
widely recognized announced cerebral difficulties of DM to incorporate cerebrovascular mishap
(Kameyamai et al., 1994, Alex et al., 1962, Dejong, 1950), hypoglycemia (Auer et al., 1989,
Dejong, 1950), and diabetic trance state. As of late, electrophysiologic contemplates including
tangible evoked possibilities and sound-related evoked brainstem reactions have exhibited
debilitated drive conduction speeds in the focal sensory system of diabetic patients without
neurological side effects (Pozzessere et al., 1991, Lawson et al., 1984, Bhattarai et al., 2016, Gupta
and Dorfman, 1981). A few neuropsychologic examines have announced a disability of memory or
potentially expanded touchiness in patients with DM (Ryan, 1988, Biessels et al., 1994, Lawson et
al., 1984).
Be that as it may, a significant number of these chose patients have insulin-subordinate (Type I)
DM. In this report, we present a patient with Noninsulin-Dependent Diabetes Mellitus (NIDDM)
who gave amnesia, identity change, and autonomic seizure, without proof of central cerebral
ischemia on Magnetic Resonance Imaging (MRI).
Transient worldwide amnesia is viewed as a kind condition including the failure to frame new
recollections (anterograde amnesia) for a few hours, alongside the powerlessness to review
ongoing occasions (retrograde amnesia). Remote memory is not upset.
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The rate is accounted for to be 0.005% to 0.010% per year (Owen et al., 2007, Tosi and Righetti,
1997). The condition is seen all the more generally in those 50 to 80 years old; most patients are in
their 60s (Quinette et al., 2006).
Symptomatic criteria (Hodges and Warlow, 1990) incorporate the intense beginning of a saw
anterograde amnesia that is generally found after the patient is found to ask similar inquiries over
and again in spite of simply having been given an answer. Discernment and awareness are not
influenced, and no central neurologic deficiencies exist. Assaults normally last from 1 to 8 hours
(Owen et al., 2007, Quinette et al., 2006) yet not more than 24 hours (Hodges and Warlow, 1990).
There is no history of head injury or seizures. Sporadically cerebral pain, queasiness, or retching
goes with TGA. Patients come back to pattern yet have a hole in their recollections for the term of
the assaults (Hodges and Warlow, 1990). Worldly flap epilepsy has been expelled as a reason since
epileptic side effects generally last under 60 minutes, and the condition has a high repeat rate
(Owen et al., 2007, Tosi and Righetti, 1997). Transient ischemic assaults are typically connected
with engine and tangible shortfalls and not with anterograde amnesia independent from anyone
else. Additionally, transient ischemic assaults can repeat. An intense confusional state generally
happens over a more drawn out timeframe (hours to days) and incorporates bewilderment,
debilitated discernment, and hallucinations (Shekhar, 2008). Inattention is a key distinction among
TGA and intense confusional state (Owen et al., 2007). Complex incomplete seizures frequently
start with an emanation or exclusive focus, trailed by hindered cognizance and automatisms
(Shekhar, 2008). Psychogenic amnesia includes loss of self-portraying recollections and self-
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character, more often than not activated by pressure. Retrograde amnesia is apparent, however new
learning is not upset; in this manner, monotonous addressing by the patient does not happen.
In their audit of the writing, Quinette et al found that the 3 most normal precipitators of an assault
were passionate pressure, physical exertion, and extraordinary temperature change, for example,
inundation in virus water. One of the cases reports studied this issue, talked about patient came up
short on any of these precipitators. He had filled in as umpire for a baseball scrimmage the day
preceding the beginning of amnesia however generally had not occupied with any serious physical
action. No passionate stressors were distinguished, and he had no ongoing history of encountering
extraordinary temperature changes.
The zones of the cerebrum engaged with TGA are known: the mediobasal transient district,
hippocampus, and parahippocampus.s Yet the system for TGA stays dubious. Different theories
have been advanced to clarify the reason for TGA, including spreading discouragement of cortical
electrical action (from headache cerebral pain) and venous clog with ischemia in regions including
memory. In view of their writing survey and investigation of 142 patients with TGA, Quinette et al
proposed that TGA may have something like 3 unique causes: a neurotoxic impact on hippocampal
work happening after passionate or physical pressure, venous clog because of lacking jugular vein
valves encouraged by a Valsalva move, and spreading sadness of cortical action in more youthful
patients with a past filled with headache. Cortical sorrow includes a flood of cell depolarization
that causes a short time of cortical excitation pursued by delayed nerve misery and can be seen
amid a headache assault. Quinette et al scrutinized this last speculation since the danger of
encountering a headache is higher in more youthful than in more established patients (Quinette et
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al., 2006). In this way, concurrence of headache and TGA cannot be precluded. They found that
patients with TGA were not any more likely than a control gathering to have vascular hazard
factors or a past filled with headaches.
Another hypotheses were that type 2 diabetes mellitus (DM) builds the danger of stroke (Goldstein
et al., 2001) and vascular dementia (

2000). The pathogenesis of sort 2 DM is mostly

portrayed by insulin obstruction (Reaven, 1988), which is itself related with memory weakness
(Reagan, 2007). Notwithstanding showing subclinical cognizance changes, patients with DM were
found to have expanded danger of the most widely recognized type of dementia, Alzheimer
sickness (AD) (Peila et al., 2002, Ott et al., 1999).
High-Sensitivity C-Reactive Protein (HSCRP) is a known touchy marker of fundamental secondrate aggravation (Pearson et al., 2003); and expanded serum groupings of HSCRP have been
related with poor memory (Teunissen et al., 2003), poor worldwide psychological execution (Yaffe
et al., 2003), just as vascular dementia (Ravaglia et al., 2007). Given that the hippocampus
assumes a significant job in explicit parts of memory and picking up, declining subjective
execution in relationship with weight may conceivably be connected to changes in hippocampus
volume (Baxendale, 1998, Press et al., 1989). Among people group living sound more seasoned
individuals, the hippocampal volume typically decreases with age (Jack et al., 1998, Smith et al.,
1996).
The progressions are in any case imperative on the grounds that preclinical intellectual impedances
connect with littler hippocampal measure (De Santi et al., 2001, DE TOLEDO‐MORRELL et al.,
2000). As of late, hippocampus volume has been quantitated with PC helped examination utilizing
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(MRI) Voxel-based Specific Provincial Analysis System Developed for the investigation of AD
(VSRAD), which yields a z score as a marker of the degree of hippocampal volume (Hirata et al.,
2005).
Case Report
A 59-year-old patient with type 2 diabetes (his blood glucose readings are above the normal level)
does not suffer from other illnesses. It was clinically examined in 2013. The Mini Mental State
Exam (MMSE) score was 25/30. In 2016 after 3 years and during the review of the patient of the
diabetes clinic was done memory examination was 20/30 and the patient was 64 years old, in 2018
was re-examined and the result was 18/30 and sometimes suffer from frequent forgetfulness.
The patient does not suffer from genetic diseases as there is no satisfactory history in his family
with dementia
The patient always has high readings of sugar. And appeared in the use of insulin since the year
2016
Vital functions of the patient were followed up and they found to be normal
Liver and kidney functions are normal
A Magnetic Resonance Imaging (MRI) was done and the result was normal as no lesions were
found.
It is noted that chronic and uncontrolled diabetes leads to weakness in perception, but the disease
mechanism is not understood, and perhaps large and small vascular disease, which leads to lack of
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perfusion of the brain is one of the theories that explain the relationship between diabetes and
cognitive impairment and memory.
Discussion
Hyperglycaemia prompts an expanded dimension of glucose in the mind (Knudsen et al., 1989,
Sredy et al., 1991) that, as in fringe tissues, is shunted through the alleged ''polyol pathway'', by
which abundance glucose is changed over to sorbitol and fructose (Greene et al., 1987). Groupings
of sorbitol and fructose in the cerebrum of diabetic rodents are in reality expanded, yet to a lesser
degree than in fringe nerves (Knudsen et al., 1989, Sredy et al., 1991). Expanded sorbitol has been
connected to changes in phosphoinositide and diacylglycerol digestion (Bhardwaj et al., 1999),
which, together with adjustments in Ca2+ homeostasis (Biessels et al., 2002b, Biessels et al.,
2002a), influences the action of protein kinases in the cerebrum. In diabetic rodents the exercises
of protein kinases An and C were appeared to be expanded (Bhardwaj et al., 1999) and that of
calcium/calmodulin subordinate protein kinase II diminished (Di Luca et al., 1999).
Another conceivably ''dangerous'' impact of raised glucose levels is an improved development of
cutting edge glycation final results (Brownlee, 1992). Expanded measures of cutting edge
glycation final results have been shown in the cerebrum and spinal string of diabetic rodents (Ryle
et al., 1997, Vlassara et al., 1983), yet at lower levels than in fringe nerves (Ryle et al., 1997),
Finally, poisonous impacts of glucose are interceded through an unevenness in the age and
searching of receptive oxygen species (Van Dam and Bravenboer, 1997). Expanded groupings of
the side-effects of lipid peroxidation, characteristic of oxidative harm, have been shown in the
cerebral microvasculature and mind tissue of diabetic rodents (Kumar and Menon, 1993,
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Mooradian, 1995). Besides, the exercises of superoxide dismutase and catalase, proteins associated
with the cancer prevention agent safeguard of the cerebrum, are diminished (Makar et al., 1995,
Kumar and Menon, 1993).
Diabetes is related with both auxiliary and useful changes of the cerebral vascular framework,
which builds the danger of stroke (Beckman et al., 2002, Mankovsky et al., 1996), and may
likewise influence psychological working.
Atherosclerotic ailment is the primary sign of auxiliary changes of the huge additional and
intracranial supply routes in diabetic patients (Reske-Nielsen et al., 1966, Mankovsky et al., 1996).
Age, term of diabetes, male sexual orientation, triglycerides and nephropathy are critical
determinants of atherosclerosis, evaluated by ultrasonographic estimation of carotid intima-media
divider thickness (Frost and Beischer, 2003, Frost and Beischer, 1998).
Auxiliary anomalies at the microvascular level incorporate thickening of slim storm cellar layers
and diminished fine thickness, as has been appeared in mind examination investigations of diabetic
patients (Johnson et al., 1982, Reske-Nielsen et al., 1966).
Utilitarian adjustments in the cerebral vascular framework that have been related with sort 1
diabetes incorporate territorial changes in cerebral blood stream and unsettling influences of
vascular reactivity. Cerebral blood stream has been accounted for to be diminished (Keymeulen et
al., 1995), with some level of territorial variety (Rodriguez et al., 1993, MacLeod et al., 1994).
Others, nonetheless, report expanded cerebral blood stream in diabetic subjects (Grill et al., 1990),
and it has been proposed that the decline in blood stream that is accounted for in concentrates that
utilization positron emanation tomography (MacLeod et al., 1994, Keymeulen et al., 1995)
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conceivably mirrors an antique, because of attending decay (Sabri et al., 2000). All things
considered, since cerebral decay is commonly humble in subjects with sort 1 diabetes, different
components are probably going to be engaged with these variable outcomes and this issue needs
further examination.
Concentrates on cerebrovascular reactivity in sort 1 diabetes give increasingly predictable
outcomes. The expansion in blood stream after organization of a tardy boost, for example,
acetazolamide organization (Fülesdi et al., 1997) or carbon dioxide inward breath (Dandona et al.,
1978, Griffith et al., 1987) is hindered in diabetic subjects. This hindrance seems, by all accounts,
to be most articulated in subjects with a long span of diabetes and in subjects with different
complexities, for example, retino-and nephropathy (Fülesdi et al., 1997). Cerebral vasoreactivity
and going with changes in blood stream are essential compensatory instruments amid conditions,
for example, hypoglycaemia, hypotension, hypoxia and hypercapnia. Loss of these compensatory
systems may consequently effectsly affect the cerebrum.
The careful connection between these vascular changes and psychological working in patients with
sort 1 diabetes has not been concentrated in detail. Be that as it may, in creature models of
diabetes, improvement of cerebral blood stream by endless treatment with an angiotensin changing
over catalyst inhibitor is related with an improvement of intellectual working (Manschot et al.,
2003).
Extreme and delayed hypoglycaemia may incite mind harm through uncontrolled arrival of
excitatory amino acids like glutamate and aspartate, which trigger calcium inundation, prompting
initiation of proteolytic proteins, along these lines causing neuronal harm (Perros and Frier, 1997).
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Test ponders have plainly demonstrated that the seriousness of the subsequent cerebrum harm is
subject to the span of the hypoglycaemic unconsciousness (Auer, 1986). Irreversible cerebrum
harm in rodents happened simply after a time of something like one hour of level electroencefalogram (EEG) (Auer, 1986). These discoveries propose that in spite of the intense vitality
disappointment in the mind related with hypoglycaemia, there may be a period amid which the
CNS is impervious to hypoglycaemia induced harm (Chabriat et al., 1994). This ''cerebrum harm
free period'' is conversely with the quick mind harm brought about by hypoxia or ischaemia. This
might be because of the utilization of option non-glucose fills, for example, amino acids and
ketone bodies, so as to keep up the cell vitality state for a restricted period (Chabriat et al., 1994).
Rheological changes are another instrument by which extreme hypoglycaemia can influence the
cerebrum. Hypoglycaemia and its related counterregulatory hormonal reactions are related with an
intense ascent in haematocrit and blood thickness which can adjust fine blood stream (Frier and
Hilsted, 1985). It has been proposed that tissues influenced by microangiopathy are specific
helpless against this procedure (Frier and Hilsted, 1985). Curiously, the patients in the DCCT
ponder, which found no relationship between the recurrence of serious hypoglycaemia and
psychological impedance, did not have progressed microvascular confusions at study section
(Control and Group, 1993). Future examinations ought to decide if patients with built up
microvascular malady are without a doubt increasingly delicate to the unfriendly impacts of
hypoglycaemia on the mind.
Insulin receptors are broadly disseminated in the cerebrum. Traditionally, the CNS was believed to
be an insulin-harsh tissue, yet in the late 1970s it was shown that insulin receptors were available
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all through the CNS (Havrankova and Roth, 1979). In creature considers, it has been shown that
insulin motioning through its cerebral receptors impacts the administrative procedures related with
sustenance admission, body weight, and it additionally appears to influence higher intellectual
capacities. A high number of insulin receptors is available in the hippocampus, a cerebrum
structure basically ensnared in memory work, particularly the long-term combination of data (Park,
2001, Freychet, 2000). It has been proposed that insulin can regulate memory work by a few
instruments. For example, insulin is thought to advance glucose use in explicit cerebrum zones, for
example, the hippocampus, and glucose has been accounted for to encourage memory work (Park,
2001). An option, yet aberrant impact of insulin-animated glucose take-up in neurons might be to
improve the movement of synapses, for example, acetylcholine, which is imperative for the
combination of data in memory (Park, 2001).
The inquiry emerges how adjustments in insulin digestion related with sort 1 diabetes and its
treatment, influence insulin motioning in the mind. The dimensions of coursing insulin in the
fundamental dissemination are expanded in many patients with sort 1 diabetes, which is to a great
extent brought about by the site of organization of exogenous insulin. Under physiological
conditions, insulin is delivered in the pancreas, discharged into the gateway course and passes the
liver, where it applies a critical piece of its metabolic impacts. In sort 1 diabetes, endogenous
generation of insulin in the pancreas is for all intents and purposes abrogated, and exogenous
insulin is managed subcutaneously, and is taken up by the fundamental dissemination. Therefore,
insulin levels in the foundational flow are expanded, up to 200% above control esteems, in patients
with sort 1 diabetes treated with subcutaneous infusions (Nijs et al., 1990).
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To apply its impacts on the cerebrum, insulin must be transported over the blood– mind
obstruction, tie to cerebral insulin receptors and pass on its flag through an intracellular flagging
course. Every one of these procedures might be influenced by diabetes. Transport of insulin over
the blood– mind hindrance, for instance, was appeared to be expanded in hyperglycaemic,
hypoinsulinaemic rat models of sort 1 diabetes (Banks et al., 1997), though it is diminished in
hyperinsulinaemic, hyperglycaemic rodent models of sort 2 diabetes (Baskin et al., 1985).
Authoritative of insulin to receptors in cerebrum tissue of hyperglycaemic, hypoinsulinaemic
diabetic creatures does not vary from controls (Marks and Eastman, 1989, Havrankova and Roth,
1979), though it seems, by all accounts, to be diminished in the minds of hyperinsulinaemic,
hyperglycaemic rodents (Figlewicz et al., 1985). Insulin flagging might be irritated both in sort 1
and sort 2 diabetes, as sort 1 diabetes is likewise connected with some level of insulin opposition,
yet to a lesser degree than in sort 2 diabetes (Pedersen and Beck-Nielsen, 1987, DeFronzo et al.,
1982).
Given these variable outcomes in creature models, the nature of the connection among
hyperinsulinaemia and intellectual capacity in sort 1 or sort 2 diabetes in people is at this stage
misty. These creatures ponders do show, notwithstanding, that distinctive degrees of
hyperglycaemia, hyperinsulinaemia and insulin obstruction are related with obvious differential
impacts on insulin activity in the mind. Contrasts in insulin activity in the cerebrum between
patients with sort 1 and sort 2 diabetes may in this way clarify some portion of the particular
intellectual profiles of these two conditions. Securing of data after some time (i.e., learning) and
union of data for long haul stockpiling, for instance, appear to be generally saved in sort 1 diabetes
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contrasted and type 2 diabetes. These two psychological spaces are basically reliant on the
hippocampus (Squire and Alvarez, 1995). This structure has a generally high thickness of insulin
receptors and may in this way be extra vulnerable for deformities in insulin activity. Further
examinations are required to explore this speculation.
Conclusion
Based on the case report as well as the discussion displayed above, dementia and amnesia can be
considered one of the long-term effects of uncontrolled diabetes cases, however the exact
mechanism was not confirmed, multiple mechanisms were hypothesized though.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

References

AL-BLWI, N. S. 2019. Identification of Exosomal Proteins from Plasma of Saudi Males with Type
II Diabetes. Multi-Knowledge Electronic Comprehensive Journal For Education And
Science Publications (MECSJ).
ALEX, M., BARON, E. K., GOLDENBERG, S. & BLUMENTHAL, H. 1962. An autopsy study
of cerebrovascular accident in diabetes mellitus. Circulation, 25, 663-673.
AUER, R., HUGH, J., COSGROVE, E. & CURRY, B. 1989. Neuropathologic findings in three
cases of profound hypoglycemia. Clin Neuropathol, 8, 63-8.
AUER, R. N. 1986. Progress review: hypoglycemic brain damage. Stroke, 17, 699-708.
BANKS, W. A., JASPAN, J. B. & KASTIN, A. J. 1997. Effect of diabetes mellitus on the
permeability of the blood–brain barrier to insulin. Peptides, 18, 1577-1584.
BASKIN, D. G., STEIN, L. J., IKEDA, H., WOODS, S. C., FIGLEWICZ, D. P., PORTE JR, D.,
GREENWOOD, M. & DORSA, D. M. 1985. Genetically obese Zucker rats have
abnormally low brain insulin content. Life sciences, 36, 627-633.
BAXENDALE, S. 1998. Amnesia in temporal lobectomy patients: historical perspective and
review. Seizure, 7, 15-24.
BECKMAN, J. A., CREAGER, M. A. & LIBBY, P. 2002. Diabetes and atherosclerosis:
epidemiology, pathophysiology, and management. Jama, 287, 2570-2581.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

BHARDWAJ, S. K., SANDHU, S. K., SHARMA, P. & KAUR, G. 1999. Impact of diabetes on
CNS: role of signal transduction cascade. Brain research bulletin, 49, 155-162.
BHATTARAI, U., THAKUR, D., LIMBU, N., PAUDEL, B. & SHARMA, S. 2016. Brainstem
Auditory Evoked Potentials in Type 2 Diabetes Mellitus. Nepal Med Coll J, 18, 1-4.
BIESSELS, G.-J., KAPPELLE, A., BRAVENBOER, B., ERKELENS, D. & GISPEN, W. 1994.
Cerebral function in diabetes mellitus. Diabetologia, 37, 643-650.
BIESSELS, G. J., TER LAAK, M. P., HAMERS, F. P. & GISPEN, W. H. 2002a. Neuronal Ca2+
disregulation in diabetes mellitus. European journal of pharmacology, 447, 201-209.
BIESSELS, G. J., VAN DER HEIDE, L. P., KAMAL, A., BLEYS, R. L. & GISPEN, W. H.
2002b. Ageing and diabetes: implications for brain function. European journal of
pharmacology, 441, 1-14.
BROWNLEE, M. 1992. Glycation products and the pathogenesis of diabetic complications.
Diabetes care, 15, 1835-1843.
CHABRIAT, H., SACHON, C., LEVASSEUR, M., GRIMALDI, A., PAPPATA, S.,
ROUGEMONT, D., MASURE, M. C., DE RECONDO, A. & SAMSON, Y. 1994. Brain
metabolism after recurrent insulin induced hypoglycaemic episodes: a PET study. Journal
of Neurology, Neurosurgery & Psychiatry, 57, 1360-1365.
CONTROL, D. & GROUP, C. T. R. 1993. The effect of intensive treatment of diabetes on the
development and progression of long-term complications in insulin-dependent diabetes
mellitus. New England journal of medicine, 329, 977-986.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

DANDONA, P., JAMES, I., NEWBURY, P., WOOLLARD, M. & BECKETT, A. 1978. Cerebral
blood flow in diabetes mellitus: evidence of abnormal cerebrovascular reactivity. Br Med J,
2, 325-326.
DE SANTI, S., DE LEON, M. J., RUSINEK, H., CONVIT, A., TARSHISH, C. Y., ROCHE, A.,
TSUI, W. H., KANDIL, E., BOPPANA, M. & DAISLEY, K. 2001. Hippocampal
formation glucose metabolism and volume losses in MCI and AD. Neurobiology of aging,
22, 529-539.
DE TOLEDO‐MORRELL, L., GONCHAROVA, I., DICKERSON, B., WILSON, R. S. &
BENNETT, D. A. 2000. From healthy aging to early Alzheimer's disease: in vivo detection
of entorhinal cortex atrophy. Annals of the New York Academy of Sciences, 911, 240-253.
DEFRONZO, R. A., HENDLER, R. & SIMONSON, D. 1982. Insulin resistance is a prominent
feature of insulin-dependent diabetes. Diabetes, 31, 795-801.
DEJONG, R. N. 1950. The nervous system complications of diabetes mellitus, with special
reference to cerebrovascular changes. The Journal of Nervous and Mental Disease, 111,
181-206.
DI LUCA, M., RUTS, L., GARDONI, F., CATTABENI, F., BIESSELS, G. & GISPEN, W. 1999.
NMDA receptor subunits are modified transcriptionally and post-translationally in the
brain of streptozotocin-diabetic rats. Diabetologia, 42, 693-701.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

FIGLEWICZ, D., DORSA, D., STEIN, L., BASKIN, D., PAQUETTE, T., GREENWOOD, M.,
WOODS, S. & PORTE JR, D. 1985. Brain and liver insulin binding is decreased in Zucker
sc

ying h ’f ’g n Endocrinology, 117, 1537-1543.

FREYCHET, P. 2000. Insulin receptors and insulin actions in the nervous system.
Diabetes/metabolism research and reviews, 16, 390-392.
FRIER, B. & HILSTED, J. 1985. Does hypoglycaemia aggravate the complications of diabetes?
Lancet.
FROST, D. & BEISCHER, W. 1998. Determinants of carotid artery wall thickening in young
patients with type 1 diabetes mellitus. Diabetic medicine, 15, 851-857.
FROST, D. & BEISCHER, W. 2003. Progression of the carotid artery intima-media thickness in
young patients with type 1 diabetes. Diabetes care, 26, 545-545.
FULESDI, B., LIMBURG, M., BERECZKI, D., MICHELS, R. P., NEUWIRTH, G.,
LEGEMATE, D., VALIKOVICS, A. & CSIBA, L. 1997. Impairment of cerebrovascular
reactivity in long-term type 1 diabetes. Diabetes, 46, 1840-1845.
GOLDSTEIN, L. B., ADAMS, R., BECKER, K., FURBERG, C. D., GORELICK, P. B.,
HADEMENOS, G., HILL, M., HOWARD, G., HOWARD, V. J. & JACOBS, B. 2001.
Primary prevention of ischemic stroke: a statement for healthcare professionals from the
Stroke Council of the American Heart Association. Circulation, 103, 163-182.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

GREENE, D. A., LATTIMER, S. A. & SIMA, A. A. 1987. Sorbitol, phosphoinositides, and
sodium-potassium-ATPase in the pathogenesis of diabetic complications. New England
Journal of Medicine, 316, 599-606.
GRIFFITH, D., SAIMBI, S., LEWIS, C., TOLFREE, S. & BETTERIDGE, D. 1987. Abnormal
cerebrovascular carbon dioxide reactivity in people with diabetes. Diabetic medicine, 4,
217-220.
GRILL, V., GUTNIAK, M., BJORKMAN, O., LINDQVIST, M., STONE-ELANDER, S., SEITZ,
R., BLOMQVIST, G., REICHARD, P. & WIDEN, L. 1990. Cerebral blood flow and
substrate utilization in insulin-treated diabetic subjects. American Journal of PhysiologyEndocrinology And Metabolism, 258, E813-E820.
GUPTA, P. R. & DORFMAN, L. J. 1981. Spinal somatosensory conduction in diabetes.
Neurology, 31, 841-841.
HAVRANKOVA, J. & ROTH, J. 1979. Concentrations of insulin and of insulin receptors in the
brain are independent of peripheral insulin levels: studies of obese and streptozotocintreated rodents. The Journal of clinical investigation, 64, 636-642.
F. 2000. Vascular dementia: incidence and risk factors in the Canadian study of health and
aging. Stroke, 31, 1487-1493.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

HIRATA, Y., MATSUDA, H., NEMOTO, K., OHNISHI, T., HIRAO, K., YAMASHITA, F.,
ASADA, T., IWABUCHI, S. & SAMEJIMA, H. 2005. Voxel-based morphometry to
discriminate early Alzheimer's disease from controls. Neuroscience letters, 382, 269-274.
HODGES, J. & WARLOW, C. 1990. Syndromes of transient amnesia: towards a classification. A
study of 153 cases. Journal of Neurology, Neurosurgery & Psychiatry, 53, 834-843.
JACK, C., PETERSEN, R. C., XU, Y., O'BRIEN, P. C., SMITH, G. E., IVNIK, R. J.,
TANGALOS, E. G. & KOKMEN, E. 1998. Rate of medial temporal lobe atrophy in typical
aging and Alzheimer's disease. Neurology, 51, 993-999.
JOHNSON, P., BRENDEL, K. & MEEZAN, E. 1982. Thickened cerebral cortical capillary
basement membranes in diabetics. Archives of pathology & laboratory medicine, 106, 214217.
KAMEYAMAI, M., FUSHMI, H. & UDAKA, F. 1994. Diabetes mellitus and cerebral vascular
disease. Diabetes research and clinical practice, 24, S205-S208.
KEYMEULEN, B., JACOBS, A., BOSSUYT, A. & SOMERS, G. 1995. Regional cerebral
hypoperfusion in long-term type 1 (insulin-dependent) diabetic patients: relation to
hypoglycaemic events. Nuclear medicine communications, 16, 10-16.
KNUDSEN, G., JAKOBSEN, J., BARRY, D., COMPTON, A. & TOMLINSON, D. 1989. Myoinositol normalizes decreased sodium permeability of the blood-brain barrier in
streptozotocin diabetes. Neuroscience, 29, 773-777.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

KUMAR, J. S. & MENON, V. P. 1993. Effect of diabetes on levels of lipid peroxides and
glycolipids in rat brain. Metabolism, 42, 1435-1439.
LAWSON, J., ERDAHL, D. W., MONGA, T., BIRD, C., DONALD, M., SURRIDGE, D. &
LETEMENDIA, F. 1984. Neuropsychological function in diabetic patients with
neuropathy. The British Journal of Psychiatry, 145, 263-268.
MACLEOD, K., HEPBURN, D., DEARY, I., GOODWIN, G., DOUGALL, N., EBMEIER, K. &
FRIER, B. 1994. Regional cerebral blood flow in IDDM patients: effects of diabetes and of
recurrent severe hypoglycaemia. Diabetologia, 37, 257-263.
MAKAR, T. K., RIMPEL‐LAMHAOUAR, K., ABRAHAM, D. G., GOKHALE, V. S. &
COOPER, A. J. 1995. Antioxidant defense systems in the brains of type II diabetic mice.
Journal of neurochemistry, 65, 287-291.
MANKOVSKY, B. N., METZGER, B. E., MOLITCH, M. E. & BILLER, J. 1996.
Cerebrovascular disorders in patients with diabetes mellitus. Journal of diabetes and its
complications, 10, 228-242.
MANSCHOT, S. M., BIESSELS, G.-J., CAMERON, N. E., COTTER, M. A., KAMAL, A.,
KAPPELLE, L. J. & GISPEN, W. H. 2003. Angiotensin converting enzyme inhibition
partially prevents deficits in water maze performance, hippocampal synaptic plasticity and
cerebral blood flow in streptozotocin-diabetic rats. Brain research, 966, 274-282.
MARKS, J. & EASTMAN, C. 1989. Effect of starvation on insulin receptors in rat brain.
Neuroscience, 30, 551-556.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

MOORADIAN, A. D. 1995. The antioxidative potential of cerebral microvessels in experimental
diabetes mellitus. Brain research, 671, 164-169.
NIJS, H., RADDER, J., POORTHUIS, B. & KRANS, H. 1990. Insulin resistance in type 1
(insulin-dependent) diabetes: dissimilarities for glucose and intermediary metabolites.
Diabetes research (Edinburgh, Scotland), 15, 15-19.
OTT, A., STOLK, R., VAN HARSKAMP, F., POLS, H., HOFMAN, A. & BRETELER, M. 1999.
Diabetes mellitus and the risk of dementia: The Rotterdam Study. Neurology, 53, 19371937.
OWEN, D., PARANANDI, B., SIVAKUMAR, R. & SEEVARATNAM, M. 2007. Classical
diseases revisited: transient global amnesia. Postgraduate medical journal, 83, 236-239.
PARK, C. 2001. Cognitive effects of insulin in the central nervous system. Neuroscience &
Biobehavioral Reviews, 25, 311-323.
PEARSON, T. A., MENSAH, G. A., ALEXANDER, R. W., ANDERSON, J. L., CANNON III, R.
O., CRIQUI, M., FADL, Y. Y., FORTMANN, S. P., HONG, Y. & MYERS, G. L. 2003.
Markers of inflammation and cardiovascular disease: application to clinical and public
health practice: a statement for healthcare professionals from the Centers for Disease
Control and Prevention and the American Heart Association. Circulation, 107, 499-511.
PEDERSEN, O. & BECK-NIELSEN, H. 1987. Insulin resistance and insulin-dependent diabetes
mellitus. Diabetes Care, 10, 516-523.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

PEILA, R., RODRIGUEZ, B. L. & LAUNER, L. J. 2002. Type 2 diabetes, APOE gene, and the
risk for dementia and related pathologies: The Honolulu-Asia Aging Study. Diabetes, 51,
1256-1262.
PERROS, P. & FRIER, B. 1997. The long-term sequelae of severe hypoglycemia on the brain in
insulin-dependent diabetes mellitus. Hormone and metabolic research, 29, 197-202.
POZZESSERE, G., VALLE, E., DE CRIGNIS, S., CORDISCHI, V. M., FATTAPPOSTA, F.,
RIZZO, P. A., PIETRAVALLE, P., CRISTINA, G., MORANO, S. & DI MARIO, U.
1991. Abnormalities of cognitive functions in IDDM revealed by P300 event-related
potential analysis: comparison with short-latency evoked potentials and psychometric tests.
Diabetes, 40, 952-958.
PRESS, G. A., AMARAL, D. G. & SQUIRE, L. R. 1989. Hippocampal abnormalities in amnesic
patients revealed by high-resolution magnetic resonance imaging. Nature, 341, 54.
QUINETTE, P., GUILLERY-GIRARD, B., DAYAN, J., SAYETTE, V. D. L., MARQUIS, S.,
VIADER, F., DESGRANGES, B. & EUSTACHE, F. 2006. What does transient global
amnesia really mean? Review of the literature and thorough study of 142 cases. Brain, 129,
1640-1658.
RAVAGLIA, G., FORTI, P., MAIOLI, F., CHIAPPELLI, M., MONTESI, F., TUMINI, E.,
MARIANI, E., LICASTRO, F. & PATTERSON, C. 2007. Blood inflammatory markers
and risk of dementia: The Conselice Study of Brain Aging. Neurobiology of aging, 28,
1810-1820.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

REAGAN, L. P. 2007. Insulin signaling effects on memory and mood. Current opinion in
pharmacology, 7, 633-637.
REAVEN, G. M. 1988. Role of insulin resistance in human disease. Diabetes, 37, 1595-1607.
RESKE-NIELSEN, E., LUNDBæK, K. & RAFAELSEN, O. J. 1966. Pathological changes in the
central and peripheral nervous system of young long-term diabetics. Diabetologia, 1, 233241.
RODRIGUEZ, G., NOBILI, F., CELESTINO, M. A., FRANCIONE, S., GULLI, G., HASSAN,
K., MARENCO, S., ROSADINI, G. & CORDERA, R. 1993. Regional cerebral blood flow
and cerebrovascular reactivity in IDDM. Diabetes Care, 16, 462-468.
RYAN, C. M. 1988. Neurobehavioral complications of type I diabetes: examination of possible
risk factors. Diabetes Care, 11, 86-93.
RYLE, C., LEOW, C. & DONAGHY, M. 1997. Nonenzymatic glycation of peripheral and central
nervous system proteins in experimental diabetes mellitus. Muscle & Nerve: Official
Journal of the American Association of Electrodiagnostic Medicine, 20, 577-584.
SABRI, O., HELLWIG, D., SCHRECKENBERGER, M., SCHNEIDER, R., KAISER, H.-J.,
WAGENKNECHT, G., MULL, M. & BUELL, U. 2000. Influence of diabetes mellitus on
regional cerebral glucose metabolism and regional cerebral blood flow. Nuclear medicine
communications, 21, 19-29.
SHEKHAR, R. 2008. Transient global amnesia–a review. International journal of clinical
practice, 62, 939-942.

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

SMITH, A., JOBST, K., EDMONDS, Z., HINDLEY, N. & KING, E.-F. 1996. Neuroimaging and
early Alzheimer's disease. The Lancet, 348, 829-830.
SQUIRE, L. R. & ALVAREZ, P. 1995. Retrograde amnesia and memory consolidation: a
neurobiological perspective. Current opinion in neurobiology, 5, 169-177.
SREDY, J., SAWICKI, D. R. & NOTVEST, R. R. 1991. Polyol pathway activity in nervous
tissues of diabetic and galactose-fed rats: effect of dietary galactose withdrawal or tolrestat
intervention therapy. Journal of Diabetic Complications, 5, 42-47.
TEUNISSEN, C., VAN BOXTEL, M., BOSMA, H., BOSMANS, E., DELANGHE, J., DE
BRUIJN, C., WAUTERS, A., MAES, M., JOLLES, J. & STEINBUSCH, H. 2003.
Inflammation markers in relation to cognition in a healthy aging population. Journal of
neuroimmunology, 134, 142-150.
TOSI, L. & RIGHETTI, C. A. 1997. Transient global amnesia and migraine in young people.
Clinical neurology and neurosurgery, 99, 63-65.
VAN DAM, P. S. & BRAVENBOER, B. 1997. Oxidative stress and antioxidant treatment in
diabetic neuropathy. Neuroscience Research Communications, 21, 41-48.
VLASSARA, H., BROWNLEE, M. & CERAMI, A. 1983. Excessive nonenzymatic glycosylation
of peripheral and central nervous system myelin components in diabetic rats. Diabetes, 32,
670-674.
YAFFE, K., LINDQUIST, K., PENNINX, B., SIMONSICK, E., PAHOR, M., KRITCHEVSKY,
S., LAUNER, L., KULLER, L., RUBIN, S. & HARRIS, T. 2003. Inflammatory markers

MULTI-K NOWLEDGE Electronic Comprehensive Journal For Education And Science Publications (MECSJ)

ISSUE (18), Apr (2019)

ISSN: 2616-9185

www.mecsj.com

and cognition in well-functioning African-American and white elders. Neurology, 61, 7680.

