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ABSTRACT: 

In this mini study, we introduced some white matter associated diseases. White matter has gained special attention 
due to its importance in induction of disease. However, this topic is going to be the axis of my book (under 
preparation). We think two main points are of special interest: white matter ageing and the use of natural anti-
oxidants as a therapeutic potential in future for neurological diseases.We introduced the concept of time from a 
physical point of view and integrated it with biological events that occur at cellular level that can be reversed to a 
point prior to the occurrence of its onset. The use of natural anti-oxidants may help in achieving this step efficiently.  
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INTRODUCTION: 

One of well-known diseases associated with white 
matter is Huntington’s disease (HD). HD is a disease 
with genetic background, autosomal-dominant 
disease with impacts on motor, cognitive, and 
psychiatric aspects1. It has been indicated that the 
volume of white matter looks abnormal for about 20 
years before the symptoms of HD appear2.  

Velocardiofacial Syndrome is a genetic disease 
resulting from a deletion on chromosome 22q11.2. It 
is usually associated with cognitive, behavioral, and 
psychiatric problems. In this syndrome, reduced 
white matter volume is the most important feature. 
Using DTI, the researchers assessed the involvement 
of white matter in velocardiofacial syndrome and 
found that reduced white matter anisotropy was 
widely spread in the frontal, parietal, and temporal 
regions in addition to tracts connecting the frontal 
and temporal lobes3. White matter microstructure is 
associated with psychosis4. In their study, Friston and 
Firth5  reported abnormal functional connectivity at 
prefronto-temporal area among patients suffering 
from schizophrenia. Later studies found that 
schizophrenic patients exhibited abnormal patterns in 
white matter in various brain areas6, 7. 

   White matter abnormalities and BMI in mental 
illness patients were investigated. Adiposity has been 
reported to occur in non-psychotic individuals. On 
the other hand, an association between adiposity and 
abnormalities in white matter has been reported8, 9. 
Other studies reported the detection of white matter 
abnormalities in individuals at risk for psychosis10, 11. 

Barnea-Goralyet al12conducted a study to investigate 
the involvement of white matter disturbances in 
Autism. This study was conducted in the light of the 
fact that persons with autism suffer from social 
difficulties including communication and 
relationships. Study findings showed that the volume 
of white matter was reduced in various brain regions.  

Agosta et al13 evaluated the patterns of damage in 
both gray matter (GM) and white matter among 4 
types of participants: patients with Parkinson's 
disease, mild cognitive impairment (PD-MCI), 
healthy controls, and cognitively unimpaired PD 
patients (PD-Cu). The study findings showed that no 
region of WM damage was present in PD-Cu patients 
in comparison with healthy controls. On the other 
hand, patients with PD-MCI exhibited abnormalities 
of white matter in the anterior and superior corona 
radiata, genu, and body of the corpus callosum, and 

anterior inferior fronto-occipital, uncinate, and 
superior longitudinal fasciculi, bilaterally.  

   Groot et al14 conducted a study taking into account 
that reduced volume of brain white matter 
microstructure is a sign of neurodegenerative disease 
in an early stage. The study included 4532 
nondemented elderly persons. They study changes 
associated with age in 25 tracts based on probabilistic 
tractography. They study the differences of diffusion 
through tracts with aging, and if this diffusion 
difference depends on macrocstructures of white 
matter, and if this is also affected by cardiovascular 
risk affects microstructure. Study findings showed 
that as age increases, there is an occurrence of 
deficient microstructural organization which is 
thought to due to lesions of white matter and atrophy.    

Tugceet al15 conducted a study to explore the 
involvement of white matter lesions among patients 
with PTEN hamartoma tumor syndrome (PHTS). 
Study findings showed the existence of both genetic 
deficits in PTEN protein and changes in white matter 
as detected by brain magnetic resonance imaging 
(MRI).  

Kloppenborg et al16  conducted a study to explore the 
risk factors in patients who have recent lacunar 
infarcts in both the basal ganglia and white matter. 
Results indicated the development of new lacunar 
infarcts in the basal ganglia and in the deep white 
matter. 

   Tully et al17 conducted a study to assess the volume 
of white matter hyperintensities among patients with 
discrete depressive symptoms. The study included 
1440 patients over 65 years, from Dijon, France. 
Study findings showed that the volume of white 
matter hyperintensities was significantly associated 
with incident depression cases (p=0.026), while the 
volume of deep white matter hyperintensities was 
significantly associated with dementia cases 
(p=0.025). 

   Feeney et al18 conducted a study taking into account 
that traumatic brain injury (TBI) has little therapeutic 
options, and diffusion tensor imaging is used to 
evaluate recovery of axonal injury in white matter 
(WM) tracts following TBI. Also, it is known that 
growth hormone deficiency following TBI affects 
axonal recovery through and serum insulin-like 
growth factor-I (IGF-I) is thought to facilitate this 
effect. Study findings showed that there was axonal 
injury following TBI. It was also shown that the 
highest level of IGF-I was associated with significant 
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improvements in immediate verbal memory recall 
over time. 

   In their study, Kooistraet al19 showed that diabetes 
mellitus (DM) reduced the total brain volume, and 
diabetic patients have smaller volume of gray matter, 
and larger volume of white matter compared with 
patients who had no DM.   

CONCLUSION: 

 Several studies have indicated that patients with DM 
have alterations in cognitions which are attributed to 
changes in the structure of brain which is obvious in 
magnetic resonance imaging (MRI). Diabetic patients 
are more likely to develop brain lesions such as white 
matter lesions (WMLs) or infarcts compared with 
patients who have no diabetes20-22. 

 

REFERENCES:  

1- J. S. Paulsen, M. Hayden, J. C. Stout, D. R. 
Langbehn, E. Aylward, C. A. Ross, M. 
Guttman, M. Nance, K. Kieburtz, D. Oakes, 
I. Shoulson, E. Kayson, S. Johnson, E. 
Penziner. Predict-HD Investigators of the 
Huntington Study Group, “Preparing for 
preventive clinical trials: the Predict-HD 
study,” Archives of Neurology, 2006, 63, 
883–90.  

2- J. S. Paulsen, V. A. Magnotta, A. E. Mikos, 
H. L. Paulson, E. Penziner, N. C. Andreasen, 
and P. C. Nopoulos. Brain structure in 
preclinical Huntington’s disease. Biological 
Psychiatry, 2006, 59, 57–63. 

3- Bernadin Joseph, Charissa A. Dyer. 
Relationship between myelin production and 
dopamine synthesis in the PKU mouse brain. 
Journal of Neurochemistry, 2003, 86, 615–
626. 

4- Koivukangas, Jenni. Brain white matter 
structure, body mass index and physical 
activity in individuals at risk for psychosis. 
The Northern Finland Birth Cohort 1986 
Study. Acta Univ. Oul., 2016,  D 1376.  
 

5- Friston KJ and Frith CD (1995). 
Schizophrenia: a disconnection syndrome? 
ClinNeurosci 3(2): 89–97. 

6- Ellison–Wright I, Bullmore E. Meta–
analysis of diffusion tensor imaging studies 
in schizophrenia. Schizophr Res, 2009, 
108(1–3): 3–10. 

7- Bora E, Fornito A, Radua J, Walterfang M, 
Seal M, Wood SJ, Yucel M, Velakoulis D, 
Pantelis C. Neuroanatomical abnormalities 
in schizophrenia: a multimodal voxelwise 
meta–analysis and meta–regression analysis. 
Schizophr Res, 2011, 127(1–3): 46– 57. 

8- Mueller K, Anwander A, Moller HE, 
Horstmann A, Lepsien J, Busse F, 
Mohammadi S, Schroeter ML, Stumvoll M, 
Villringer A, Pleger B.. Sex–dependent 
influences of obesity on cerebral white 

matter investigated by diffusion–tensor 
imaging. PLoS One, 2011,  6(4): e18544. 

9- Xu J, Li Y, Lin H, Sinha R, Potenza MN 
(2013). Body mass index correlates 
negatively with white matter integrity in the 
fornix and corpus callosum: a diffusion 
tensor imaging study. Hum Brain Mapp, 
2013, 34(5): 1044–1052. 

10- Arat HE, Chouinard VA, Cohen BM, 
Lewandowski KE, Ongur D.  Diffusion 
tensor imaging in first degree relatives of 
schizophrenia and bipolar disorder patients. 
Schizophr Res, 2015, 161(2–3): 329–339. 

11- Peters BD,Karlsgodt KH. White matter 
development in the early stages of 
psychosis. Schizophr Res, 2015, 161(1): 61–
69. 

12- NaamaBarnea-Goraly, Hower Kwon, 
VinodMenon, Stephan Eliez, Linda 
Lotspeich, and Allan L. Reiss. White Matter 
Structure in Autism: Preliminary Evidence 
from Diffusion Tensor Imaging. BIOL 
PSYCHIATRY, 2004, 55:323–326. 

13- Agosta, F., Canu, E., Stefanova, E., Sarro, 
L., Tomić, A., Špica, V., Comi, G., Kostić, 
V. S. and Filippi, M. Mild cognitive 
impairment in Parkinson's disease is 
associated with a distributed pattern of brain 
white matter damage. Hum. Brain Mapp., 
2014,  35: 1921–1929. 

14- Mariusde Groot,M, 
ArfanIkram,SalouaAkoudad,Gabriel P. 
Krestin,Albert HofmanAadvan der Lugt, 
WiroJ.Niessen,Meike W. Vernooi. Tract-
specific white matter degeneration in aging: 
The Rotterdam Study.Alzheimer's & 
Dementia, 2015, 11 (3): 321-330. 

15- Tugce B. Balci, Jorge Davila, Denice Lewis, 
AddoBoafo, Erick Sell, Julie Richer, Sarah 
M. Nikkel, Christine M. Armour, Eva 
Tomiak, Matthew A. Lines, Sarah L. Sawy). 
Broad spectrum of neuropsychiatric 
phenotypes associated with white matter 
disease in PTENhamartoma tumor 
syndrome. American Journal of Medical 



Indian Research Journal of Pharmacy and Science; A. J. Alkhatib  June’18 
 

Ind Res J Pharm & Sci|2018: June.: 5 (2) 1419 

 

Genetics Part B: Neuropsychiatric Genetics, 
2018; 177 (1): 101-109. 

16- Raoul P. Kloppenborg, Paul J. Nederkoorn, 
Anne M. Grool, Laurens J.L. De Cocker, 
Willem P.T.M. Mali,  
Yolanda van der GraafMirjam I. Geerlings. 
Do Lacunar Infarcts Have Different 
Aetiologies? Risk Factor Profiles of Lacunar 
Infarcts in Deep White Matter and Basal 
Ganglia: The Second Manifestations of 
ARTerial Disease-Magnetic Resonance 
Study. Cerebrovasc Dis, 2017, 43:161–168. 
 

17- Phillip J. Tully, Stephanie Debette, Bernard 
Mazoyer, Christophe Tzourio. White Matter 
Lesions are Associated with Specific 
Depressive Symptom Trajectories among 
Incident Depression and Dementia 
Populations: Three-City Dijon MRI Study. 
American Journal of Geriatric Psychiatry, 
2017; 25 (12): 1311–1321. 

18- Feeney, C., Sharp, D. J., Hellyer, P. J., Jolly, 
A. E., Cole, J. H., Scott, G., Baxter, D., 
Jilka, S., Ross, E., Ham, T. E., Jenkins, P. 
O., Li, L. M., Gorgoraptis, N., Midwinter, 
M. and Goldstone, A. P. Serum insulin-like 
growth factor-I levels are associated with 

improved white matter recovery after 
traumatic brain injury. Ann Neurol. 2017, 
82: 30–43.  

19- MinkeKooistra, Mirjam I. Geerlings, Willem 
P.T.M. Mali, Koen L. Vincken, Yolanda van 
der Graaf, Geert Jan Biessels. Diabetes 
mellitus and progression of vascular brain 
lesions and brain atrophy in patients with 
symptomatic atherosclerotic disease. The 
SMART-MR study. Journal of the 
Neurological Sciences, 2013, 332, 69–74. 

20- S.M. Manschot, A.M. Brands, J. van der 
Grond, R.P. Kessels, A. Algra, L.J. 
Kappelle, et al. Brain magnetic resonance 
imaging correlates of impaired cognition in 
patients with type 2 diabetes.  Diabetes, 
2006; 55 (4): 1106-13.  

21- B. van Harten, F.E. de Leeuw, H.C. 
Weinstein, P. Scheltens, G.J. Biessels. Brain 
imaging in patients with diabetes. Diabetes 
Care, 2006, 29 (11): 2539-2548. 

22- B. van Harten, J.M. Oosterman, B.J. van 
Loon, P. Scheltens, H.C. Weinstein. Brain 
lesions on MRI in elderly patients with type 
2 diabetes mellitus. EurNeurol, 2007, 57 (2):  
70-74. 

 
 
 
 
 
 
 
 
 
 
 

 
conflict of interest reported: nil ;          source of funding: none reported 


