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Assessment of the PhD dissertation entitled 

“The role of the orexin in the pathogenesis of epilepsy” 

prepared by Ms. Moyedeh Samzadeh, MD 

under the scientific supervision of  Professor Konrad Rejdak, MD 

 

 

I am honored for being asked by the Scientific Council of the 2nd Faculty of 

Medicine with English Division at the Medical University of Lublin to write 

an opinion on the thesis prepared by Ms. Moyedeh Samzadeh, MD, in a 

partial fulfillment of the requirements for her application for the title of 

“Doctor of Philosophy” (PhD) in the field of Medical Science – Clinical 

Medicine. 

 

In Poland the general requirements for a doctoral thesis are set by the 

appropriate law, and throughout the scientific community there are further 

specific, discipline-dependent principles applied in this matter. Writing the 

dissertation is always a major portion of work toward the doctoral degree; 

its contents shall demonstrate achievement in a certain branch of 

knowledge and constitute the original development. In institutions of high 

scientific standing a dissertation of quality sufficient for publication in an 

internationally recognized scientific journal is required, therefore general 

principles of reviewing papers submitted to such journals shall apply 

accordingly. In my opinion I will discuss contents of the dissertation 

prepared by Ms. Samzadeh in order to judge and justify whether it 

possesses the aforementioned attributes. 
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The thesis submitted by Ms. Samzadeh concerns epilepsy, a disease 

which is both very interesting and very important. It is quite frequent in 

humans. For example, the number of patients suffering from epilepsy in 

Poland is estimated as almost half a million. Epilepsy is known for 

millennia. Ancient reports on epilepsy were traced back to the Assyrian 

texts written almost 2,000 B.C. The first hallmark in the scientific 

understanding of this disease were the texts of Hippocrates who set in 

doubt its divine origin. However, major advances in the understanding of 

epilepsy came only during the 18th and 19th century, leading finally to 

consideration of epileptics as patients, not as lunatics or possessed. The 

advent of the 20th century led to some general understanding of the 

mechanisms of epileptic seizures and the development of drugs that are 

effective to some extent. More recently, neuroimaging methods and 

important advances in molecular biology and biochemistry opened up 

further perspectives for deeper understanding pathophysiology and 

development of more effective drugs to control the disease.  

 

The title of the thesis is informative. However, there are two orexins, A 

and B, with different number of amino acids in their molecules, 33 and 28, 

respectively. The author knows it very well (see Introduction, p. 8), but 

investigated only one of them, orexin A, and should mention this in the 

title. 

 

The structure of the thesis is typical. Its main parts are Introduction, Study 

objectives, Materials and methods, Results and Discussion. In the 

Introduction general remarks on the epilepsy and its pathophysiological 

background are introduced. On p. 5 the Author writes that Epilepsy is one 

of the most extensively studied but still poorly understood areas. 

Moreover, as she writes, around 30%of patients remain refractory and do 

not respond to available drugs.  

 

Then the nice presentation of the basics on hypocretins/orexins and their 

receptors follows. These peptides have been discovered quite recently, in 
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1998. The Author mentions that orexins, synthesized in the brain by only 

few thousand neurons located in the posterolateral hypothalamus, were 

initially recognized as regulators of feeding behavior. Later it became clear 

that these peptides act pleiotropically, coordinating energy homeostasis 

with other neurobehavioral functions. In particular orexins play a crucial 

role in the regulation of sleep and wakefulness. They are deficient in 

narcolepsy and overproduced in insomnia. Development of drugs that 

antagonize the action of orexins and could be used to treat insomnia, and 

few reports on orexins in patients suffering from neurodegenerative 

diseases, such as Alzheimer disease, are also mentioned.  

 

In the last part of the Introduction (starting on p. 18) the Author discusses 

the issue of sleep and epilepsy and presents arguments for a link between 

these two phenomena. Here She quotes observations that the NREM 

phase of sleep is a period favoring the occurrence of seizures in a specific 

subject populations – but provides no information on the specificity of 

these patients. She then attributes the aforementioned linkage of NREM 

sleep and seizures to occurrence of excessive cortical synchronization 

which is a result of the flow of thalamocortical stimuli. The use of the 

wording excessive cortical stimulation is suggestive of that these specific 

patients suffer from some sleep pathology resulting in the activation of 

thalamocortical pathway – but is this the case? Data gathered with the use 

of electroencephalographic and functional magnetic resonance techniques 

have recently been interpreted as the evidence of activation of the 

thalamocortical pathway during dreaming, i.e. during REM sleep, whereas 

during deep NREM sleep this pathway appears to be deactivated (see fig. 

1 in Rady et al, J Crit Care 2016; 34:121-123). I would like to ask Ms. 

Samzadeh to comment on these matters during the defense of her thesis. 

 

On p. 22 the purpose of the study is defined. The main point is the assay 

for Orexin A in  the cerebrospinal fluid of patients admitted to the 

neurology department because of acute convulsive seizures. The Author 

shall be praised for conducting this project, because in the scientific 
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literature only one preliminary study reporting on the CSF orexin level in 

epilepsy patients has been published. However, She is a bit imprecise in 

saying that the study objective was assessment of the impact of seizures 

of varying severity and duration on the concentration of Orexin A in 

patient’s CSF. The term impact implies causal relationship. In fact, She 

did not evaluate the impact, but looked for a correlation between orexin A 

and severity and duration of seizures. Whereas it seems, indeed, probable 

that seizures do impact orexin concentration in CSF, at present it cannot 

be excluded that the opposite is true, i.e. activation of the orexin system 

does impact seizures, or that both orexin concentration and seizures are 

impacted by some other underlying phenomena.  

 

Material and Methods section contains description of the investigations 

performed by the Author. Criteria for inclusion and exclusion of patients to 

the study group and control group are listed. 120 patients were initially 

considered, of whom 95 were finally enrolled and included to the study 

group. This number favorably is much larger than the limited number of 

participants in the first pilot study published by prof. Konrad Rejdak and 

collaborators in 2009. In the present series the patients suffering from 

epilepsy were grouped into four categories: remission, isolated seizure, 

seizure clusters and status epilepticus. Diagnostic procedures performed 

on admission are accurately described. To me the only unclear point here 

is why the epilepsy patients in remission were admitted to the hospital 

ward? Distinguishing the subgroup of patients in remission seems to be in 

disagreement with the statement on p. 23 that prospective patients 

suffering generalized tonic-clonic seizures occurring within 3 days prior to 

the initial neurological assessment were enrolled into the study. Does this 

mean that these patients were admitted to the ward because of seizures 

occurring within 3 days prior to hospitalization but didn’t develop further 

seizures during hospital stay? Can we call them patients in remission? Did 

none of them develop seizures shortly after lumbar puncture?    
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The data are nicely presented in the Results section. The major and most 

important finding of the study concerns the correlation between the 

severity of epilepsy and orexin A concentrations in CSF, and in my opinion 

I will concentrate mostly on this aspect of the thesis which I find the most 

interesting and important. Results of orexin A assay seem to be cohesive 

and in agreement with previously published levels of the peptide in human 

CSF, which confirms both reproducibility of the commercial ELISA test 

used for the assay and high quality of the analytical work. However, there 

must be mistakes in the ranges of orexin concentrations given in tables 1 

and 2. The “range” means the minimum and the maximum value. When 

the data of the whole group of patients with epilepsy (95 persons) is 

compared with the data of the control group (25 persons), the ranges 

shown for these two groups do not interlock (which could be the case), 

and the range in the patients group reads 230-251 pg/mL (Table 1, last 

line, first column). Yet the range of orexin concentrations in the subgroup 

of 24 patients in remission reads 268-303 pg/mL (Table 2, last line, first 

column), i.e. it is outside the range of data for the whole patients group 

shown in Table 1. It seems to me that the data are not presented as 

medians and ranges, but as medians and quartiles. Graphs displaying 

collection of individual patients data could be more informative.   

 

In the Discussion section a broad panorama of issues related to the 

neuropathology of seizures is scholarly presented in the context of a 

possible involvement of orexins. The author cites several relevant papers, 

and certainly is correct in saying that there is the lack of clear conclusions 

about the importance of hypocretins in the seizure-inducing activity. In 

particular, some authors (e.g. Erken et al.) have shown that intracortical 

injections of orexins in rats evoked epileptic activity of neurons. However, 

the statement on p. 48, that Results obtained by Erken et al. were not 

confirmed in our study cannot be agreed with. The purpose of the Ms. 

Samzadeh’s study was not to confirm previous results of experiments on 

rats. Her well conducted human study is certainly much more valuable 
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than observations obtained with an artificial experimental paradigm on 

small rodents.   

 

Further in the Discussion section the Author quotes the literature data on 

the CSF concentration of orexins in some CNS human pathologies, such 

as cerebral trauma and intracranial hemorrhage. Later She discusses the 

issue of a link between orexin concentration in CSF and the state of 

consciousness of patients. She states (on p. 51) that …the question arises 

whether the value of HC-1 [i.e. orexin A] in the central nervous system is a 

factor triggering onset of seizures, a metabolic consequence of convulsive 

seizure or only a factor associated with the degree of impaired 

consciousness co-occurring with the convulsive seizures? I certainly 

agree with this statement; this is why I argued that the study objective 

shouldn’t have been defined as assessment of the impact of seizures… 

on the concentration of Orexin A in patient’s CSF. 

 

In the last part of the thesis Conclusions of the study are presented. Of 

those the first point seems a bit controversial to me. It is said there that 

orexin system is impaired in patients suffering from convulsive seizures. 

Does the Author mean a permanent impairment? Would this be the case, 

how to explain the observation that a group of epilepsy patients at 

remission do not display significantly lower orexin A concentration on CSF 

compared with controls?                 

   

I conclude that in my judgment the thesis written by Ms. Moyedeh 

Samzadeh, MD, entitled “The role of the orexin in the pathogenesis of 

epilepsy” is a nice piece of medical scientific work. Altogether the 

research described in the thesis demonstrates important achievement in 

the area of neurology and shall be considered as fulfilling all requirements 

demanded from doctorates in clinical medicine. The flaws are few and 

none of them significantly influences the high value of the research. 

Therefore it is my pleasure to recommend the honorable Scientific Council 

of the 2nd Faculty of Medicine with English Division at the Medical 
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University of Lublin to accept the said thesis as the partial fulfillment of the 

requirements for application for the title of “Doctor of Philosophy” (PhD) in 

the field of Medical Science, and to proceed with further steps of the 

doctorate procedure. 

 

Warsaw, November 5th, 2017 

 

 


