Type 2 Diabetes mellitus associated with Familial hyperlipidemia and Multiple sclerosis: A case report
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                                                            楊純宜醫師

Name: 謝 x 珠女士                  Chart No.: 19712203

Sex: female                          Occupation: 家庭主婦

Date of hospitalization: 90/10/4-90/10/19, 90/11/21-90/12/22                  

                     91/4/22--

Chief complaints: progressively lower limbs weakness and disability in recent 5         

                months.

Present illness:

1. Patient had 4 sisters-all had type 2 DM & familial hyperlipidemia.

2. Patient follow up at CGMH-Kaohsiung for several yrs and visited our OPD since 2 yrs ago.

3. At OPD, her serum triglyceride was around 400-4000 mg/dl, her BS control was around 126-336 mg/dl.

4. During recent 2 yrs, her condition was rather stable.

5. Unfortunately, patient began to suffer from dizziness, left limbs weakness, left hand 不聽指揮 since 90-9-27.

6. Patient visited NS OPD and C-spine X-ray performed which revealed mild C5,6 spondylosis, suspicious enlarged sella, osteoporosis. MRI of head revealed inflammatory process (as MS) involving left superior cerebellar peduncle, superior medial aspect of left middle cerebellar peduncle and adjacent left posterior aspect of upper pons.

7. Then, she was admitted at NS section from 90-10-4 to 90-10-19.

8. During hospitalization, lumbar puncture was done which revealed inflammation, multiple sclerosis was highly suspected.

9. Rehabilitation and regular exercised was arranged, then, patient discharged.

10. Patient follow up at neuro & NS OPD after discharge with rather stable condition. Unfortunately, she suffered from acute vertigo and severe trunkal ataxia since 90-11-16.

11. She was admitted to Meta ward on 90-11-21.

12. Mitochondrial DNA disease was suspected and serum lactate checked: 2.9 m/mole (0.7-2.1). But mitochondrial DNA analysis revealed negative finding.

13. Repeated MRI of brain showed: regression of previous lesion with new lesion over left inferior cerebellar peduncle. Multiple sclerosis is highly suspected.

14. Patient was transferred to Neuro section on 90-11-28.

15. SSEP and VEP were arranged which revealed compatible with bilateral optic nerve or retinal lesion. Abdominal sonogram revealed: fatty liver.

16. Patient received rehabilitation and regular exercise therapy, Euglucon 1# bid for control BS, Lopid 2# bid for familial hyperlipidemia, then, she was discharged on 90-12-22.

17. During recent 5 months, her lower limbs weakness became worse progressively and she couldn’t walk and depended  on wheel-chair. 

18. Then, she was again admitted on 91-4-22-tranverse myelitis was suspected and pulse therapy was given now.

Laboratory finding:

Biochemistry:
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90-11-19 Lactate: 2.9 

CBC: 90-10-4 Hb: 13.7, Hct: 39.5%

      90-11-21 Hb: 14.3, Hct: 42%, MCH: 29.9, MCHC: 34.0, MCV: 87.8, Plt: 

              312K, RBC: 4.78, WBC: 5300

      91-2-21 WBC: 6200, Hb: 12.8, Plt: 331K

      91-3-7 WBC: 6200, Hb: 13.2, Plt: 301K

      91-3-21 WBC: 5200, Hb: 13.6, Plt: 318K

      91-4-4 WBC: 6300, Hb: 12.8, Plt: 297K 

      91-4-22 WBC: 6500, Hb: 12.9, Plt: 300K

UR: 89-9-4  pH; 5.5, Glu: (+++), Prot (+/-), RBC (-), WBC: 0-1 

    90-11-22 pH; 7.5, Glu (++), 

91-4-24  pH: 7.0, Glu (+++), Prot: (-), WBC: 2-4, RBC: (-), Epithelial cell:    

        1-2 

SR: 90-11-23 OB (-)

CSF data:90-10-8 

pH: 7.5, AC sugar: 115, T protein: 76, Gram stain (-), AFS (-), Fungus stain (-), Loeffler stain (-), Indian Ink stain (-), Appearance: clear, Color: colorless, RBC: 0, WBC: 6, L/N: 6/0

EKG: WNL

Radiological exam:

89-9-6 L-spine: scoliosis, osteoporosis, spondylosis, atherosclerosis.

90-9-30 C-spine: osteoporosis, mild C5,6 spondylosis, suspicious enlarged sella.

90-10-4 CXR: Borderline cardiomegaly

90-11-21 CXR: negative finding.

91-4-22 CXR: negative finding. 

90-11-23 Abdominal sonogram: moderate fatty liver.

90-10-3 MRI of head: inflammatory process (as MS) involving left superior  

                   cerebellar peduncle, superior medial aspect of left middle              

                   cerebellar peduncle, and adjacent left posterior aspect of             

                   upper pons.

90-11-20 MRI of head: regression of previous lesion involving left superior 

                    cerebellar peduncle, superior medial aspect of left middle 

                    cerebellar peduncle, and adjacent left posterior aspect of 

                    upper pons. New lesion over left inferior cerebellar 

                    peduncle. Multiple sclerosis is highly suspected.

91-4-26 MRI of T-spine: relative atrophy of the thoracic cord. Posterior spur in 

                      the T10-11 level. 

SSEP of lower limbs: mild degree of polyneuropathy (more on lower limbs)

VEP (visual evoked potential): compatible with bilateral optic nerve or retinal lesion.

                    Multiple sclerosis

& Introduction

1. Multiple sclerosis (MS) is the most common disease caused by an inflammatory demyelinating process in the CNS. 

2. MS is a leading cause of disability in young adults.
3. In the US, the annual cost, including services, alterations to home and vehicle, medications, purchase of special equipment, and lost of earnings, is $35,000/pt in 1994. This translates into a national annual cost of $9.7 billion, and a mean lifetime cost per case of $2.5 million.
4. MS is characterized by multifocal areas of demyelination with relative preservation of axons, loss of oligodendrocytes, and astroglial scarring. 
5. Certain clinical features are typical of MS, but the disease has a highly variable pace and many atypical forms.
6. Advances in disease monitoring and treatment hold promise of slowing the progression of disability
& Pathophysiology

The S & S of MS-demyelination with axonal preservation.

MRI studies-axonal loss of a moderate degree can occur in MS plaques.

Demyelination interrupts current flow by removing the insulator of internodal axon current flow, longer segments of demyelination result in interruption of current flow (Fig 60.1)

Persistent neurological deficits or negative symptoms of MS are caused by regions in which conduction block persist, such as regions of large plaques.

In addition to structural changes, one must consider functional impairment of nerve transmission caused by edema or factors liberated by immunocompetent cells (cytokines, adhesion molecules) in the plaque and periplaque regions that may be toxic to cells or axons.

& Pathology

The pathological hallmark of MS is the cerebral or spinal plaque, which consists of a discrete region of demyelination with relative preservation of axons.

Gross exam of the brain in MS often reveals variable degrees of atrophy and ventricular dilatation.

Plaques may be visible on the surface of the spinal cord.

The cut surface of the brain reveals the plaques, appear whitish yellow or pink with indistinct borders.

Older plaques appear translacent with a blue-gray discoloration and shaprly demarcated margins. These plaques often have a hard or rubbery consistency. Individual lesions are generally small (1-2cm), but may became confluent, generating large plaques.

Plaque develop in a perivenular distribution and seen most frequent in periventricular white matter, brainstem, and spinal cord. (Fig. 60.2 and 60.3)

One of the earliest features of acute MS lesions is a disruption of the BBB.

Histology exam of active plaque reveals perivascular infiltration of lymphocytes (T cells) and macrophage with occasional plasma cell. Perivascular and interstitial edema may be quite prominent.

In the plaque, myelin is disrupted, resulting in myelin debris found in clumps or within lipid-laden macrophage. Reactive astrocytes are prominent in plaque.

Immunohistochemical studies have found increased levels of cytokines in active plaques indicative of ongoing immunological activity that may have some role in neural dysfunction.

Oligodendroglia number in MS lesions is reduced proportionate to myelin loss in the plaque center whereas at the plaque edge oligodendroglia are preserved or even increased. Remyelination impropable-explain the clinical finding of slow and delayed recovery from an acute attack, whereas rapid clinical recovery presumably reflects the resolution of edema, inflammation, and removal of toxic factors associated with acute plaques in which myelin destruction is minimal.

The active lesions contain T lymphocytes and macrophages in the perivascular regions and parenchyma. Most of the T cells express the a/b T-cell receptor.

Both CD4+ and CD8+ T cells are present. An apparent increase in CD8+ cells occurs in the CNS. CD4+ cells extend from the periphery of active plaques into adjacent white matter, whereas CD8+ cells predominate in the perivascular regions.

Activate T cells and macrophage can contribute to tissue injury. Cytokines characteristic of T cells include IL-2, IF-r, and TNF-b. Soluble factors released by macrophage and microglia include TNF-a, leukotriene, thromboxanes, proteases, and complement components-result in upregulation of adhesion molecules, which facilitate or promote nonspecific lymphocyte-macrophage migration to the site of immune injury and immune effector-target cell interactions.

B-cells and Ig are also found in MS lesions. No specific myelinotoxic antibody is identified in MS. Antimyelin antibodies are shown to enhance the disease severity in experimental allergic encephalomyelitis (EAE) model-suggesting both cellular and humoral mechanisms may be need for full expression of immune injury.

& Etiology

1) Autoimmunity--myelin basic protein (MBP)-primary candidate for an 

                autoimmune attack. Proteolipid protein 50% of myelin 

                protein, PNS P0 protein, myelin-associated glycoprotein, 

                myelin oligodendrocyte glycoprotein, and cyclic nucleotide 

                phosphodiesterase

2) Infection-a possible role for viral infection-retrovirus, human herpes virus 6 

& Epidemiology

Age of onset:

The median age of onset is 23.5 years of age. The peak age of onset is approxinately 5 years earlier for women than men. The mean age of onset is 30. Relapsing-remitting MS tends to have an earlier onset, averaging 25-29 years. Primary progressive MS has a mean age of onset of 35-39 years. The onset of MS can occur as late as the seventh decade. 

Sex distribution

MS affect more women than men (ratio of female to male was 1.77 to 1.00). 

Mortality

The mean age of death of all pts with MS was 58.1 years. The life expectancy of patients with MS was calculated to be 82.5% of the normal life span. 

Geographic and Racial distribution (Fig 60.7)

The prevalence of MS is high (60/100,000) in all of Europe including Russia, southern Canada, and the northern US, New Zealand, and the southeasten of Australian.Highest (300/100,000) in the Orkney Islands.

Medium frequency-most of Australis, the southern US, the Mediterranean basin, the Asian parts of the former Soviet Union, parts of South America, and the white population of South Africa.

Low-risk area include most of South America, Africa, Mexico, and most of Asia. 

Genetic and Racial distribution

The frequency of familial occurrence of MS has varied from 3-23% in different studies.

Overall risk in 1st, 2nd, 3rd-degree relatives of at least 15%. The risk is highest for siblings and decreases progressively for children, aunts, uncles, and cousins. (Table 60.2)

The risk for dizygotic twin pairs is the same as that for siblings, 3-5%.

The risk for monozygotic twins is at least 20%.

There are several candidate genes for MS, includeing human leukocyte antigen, T-cell receptor, MBP, portions of the immunoglobulin chain, and mitochondrial genes.

& Clinical symptoms and physical findings

Although the clinical syndrome of MS is classically described as a relapsing-remitting disorder that affects multiple white matter tracts within CNS, with usual onset in young adults, the disorder displays marked clinical heterogeneity.

This variability includes age of onset, mode of initial manifestation, frequency, severity and sequelae of relapses, extent of progression, and cumulative deficit over the course of time.

1) Cognitive impairment

Frank dementia is an uncommon features of MS, occurring in <5% pts.

But pts frequently complain of having a poor memory, decreased capacity for sustained mental effort, and being distractible. 

Neuropsychological test results shown 34-65% pts with MS have cognitive impairment.

The most frequent abnormalities are with abstract conceptualization, recent memory, attention, and speed of information processing.

Some degree of affective disturbance in 2/3 of pts with MS. Depression  is most common. Eupphoria is usually associated with moderate or severe mental impairment. Epilepsy is more common in MS pts, 3%. Convulsions may be either tonic-clonic in nature or partial complex. The prevalence of cortical syndromes such as aphasia, apraxia, and agnosia is low.

2) Cranial Nerve Dysfunction.

Impairment of the Visual pathways: 

Optic neuritis (ON) is the most frequent type of involvement of the visual pathways-presenting as acute or subacute unilateral syndrome characterized commonly by pain in the eye accentuated by ocular movements, followed by variable degree of vision loss (scotoma) affecting mainly central vision. Bilateral

Simultaneous ON is rare in MS. In bilateral ON in MS, the impairment begins asymmetrically and is usually more severe in one eye. Recurrence is highly variable. Mapping of visual fields reveals a central or cecocentral scotoma.

Marcus Gunn pupil, Uhthoff’s phenomenon

Impairment of the Ocular Motor pathways:

Impairment of individual ocular motor nerves is infrequent . The involved nerves in decreasing order of frequency, cranial nerves VI, III, and rarely, IV. 

The resulting diplopia usually remits. 

More frequent findings are those that reflect lesions of vestibulo-ocular connections and internuclear connections.

Nystagmus is common finding-acquires pendular nystagmus. Patient frequently compalin of oscillopsia.

Internuclear ophthalmoplegia

Impairment of other Cranial nerves:

Facial sensation (facial paresis, hemifacial spasm), trigeminal neuralgia, vertigo (30-50%), hyperacusis or hypoacusis, facial numbness, diplopia.     

3) Impairment of the sensory pathways:

Seosory manifestations are a frequent initial feature of MS-numbness, tingling, pin and needles, tightness, coldness, itching sensation in unilateral cervical dermatomes.

The most frequent sensory abnormalities: varying degrees of impairment of vibration and joint position sense, decrease of pain and touch in a distal distribution in 4 extremeties, and patchy areas of reduced pain and light touch perception in the limbs and trunk. 

4) Impairment of motor pathways:

Corticospinal tract dysfunction is common.

Paraparesis, or paraplegia, is much more common 

The physical findings include spasticity, usually more marked in the legs. The deep tendon reflexes are exaggerated, sustained clonus may be elicit, and extensor plantar responses are observed.

All these manifestations are commonly asymmetrical.

A common pattern of disease evolution is an ascending pattern of weakness that begins with involvement of lower extremities and leads to involve 1st one upper extremity and then the other.

Frequently, there is an associated weakness of the trunk muscles with abnormal posture and involvement of respiratory muscles.

5) Impairment of Cerebella pathways:

Cerebellar pathway impairmetn results in gait imbalance, difficulty in performing coordinated actions with the arms, and slurred speech.

Other features, such as dysmentria, decomposition of complex movements, and hypotonia, most often observed in the upper extremities. An intention tremur may be noted in the limbs and head. Walking is impaired by truncal ataxia.

Sppech can be scanning or explosive in character.

In severe cases, there is complete astasia (inability to stand), inability to use the arms.

Cerebellar signs are usually coupled with pyramidal (corticospinal) tract signs.

Constipaiton is more common.

Sexual dysfunction is a common occurrence in MS (50%).

& Clinical features distinctive of multiple sclerosis (Table 60.3)

Bilateral internuclear opthalmoplegia

Lhermitte’s phenomenon-electric shock radiating down the spine or into the limbs on flexion of the neck.

Paroxysmal attacks of motor or sensory phenomenon.

Within the brainstem, lesions can cause paroxysmal diplopia, facial paresthesia, trigeminal neuralgia, ataxia, and dysarthria.

Motor system involvement results in painful tonic contractions of muscles of one or two limbs, trunk, and occasionally the face. The paroxysmal atatcks usually response to low doses of Tegretol and frequently remit after several weeks to months, usually without recurrence

Heat sensitivity is well-known occurrence (Uhthoff’s phenomenon)

Fatigue is a characteristic finding in MS, usually as physical exhaustion that is unrelated to the amount of activity performed.

& Diagnostic criteria:

The cornerstone of the diagnosis of MS remains the neurological history and physical examination.

Schumacher Committee on Diagnostic Criteria-6 items:

Objective CNS dysfunction

Involvement of white matter structures.

Two or more sites of CNS involvement

Relapsing-remitting or chronic (more than 6 months) progressive course

Age 10-50 years at onset

And no better explanation of symptoms as assessed by a competent neurologist.

The criteria have been modified-expanding the age at onset to 59 years and using data derived from laboratory studies, including analysis od the CSF, evoked potentials (EP), and neuroimaging (Table 60.4)

MRI: multifocal white matter lesions consistent with demyelinating plaques

& DDX of multiple sclerosis (Table 60.5)

& Course:

The most characteristic clinical course of MS is the occurrence of relapses (Fig 60.8)

Acute or subacute onset of clinical dysfunction that usually reaches its peak from days to several weeks followed by a remission during which the symptoms and signs resolve to a variable extent. The minimum duration for a relapse has been established at 24 hrs.

15% pt never experience a 2nd relapse

4 categories of disease are described:

Relapsing-remitting MS: Clearly defined relapses with fully recovery or with sequelae and residual deficit on recovery. The periods between disease relapses characterized by a lack of disease progression.

Primary progressive MS: Disease progression from onset with occasional plateau and temporary mild improvements allowed.

Secondary-progressive MS: Initial relapsing-remitting disease course followed by progression with or without occasional relapses, minor remissions, and plateaus.

Progressive-relapsing MS: Progressive disease from onset, with clear acute relapses, with or without recovery. The periods between relapses are characterized by continuing progression.

2 severity outcomes are described:

1) Benign 2) malignant.

66% pts at onset had relapsing and remitting disease, 15% had relapsing-progressive, 19% had progressive disease.

Effector of Exogenous Factors on the course:

High number had suffered recently from viral infection.

Increased interferon-r and TNF-a produced by cells of the immune system during viral infection may play a role by increasing MHC class II antigens and adhesion molecules on cells of the immune system and CNS, with a resultant increase in the number of activated T cells being attracted to the CNS.

Effector of Pregnancy on the course:

MS is a disease that predominantly affects women and has a maximum incidence during childbearing years. Relapses are reduced late in pregnancy and are more in the 3-month postpartum. No increase in stillbirths, ectopic pregnancies, or spontaneous abortions.

& Prognosis

Sex: MS follow a more benign course in wome.

Age at onset: Onset at early age is seemingly a favorable factor

            The relapsing-remitting form being more common in younger 

             patients and the progressive form more in older age group.

Initial disease course: The relapsing form is associated with better prognosis

Initial complaints: impairment of sensory pathways or cranial nerve dysfunction, paticularly ON, are found to be favorable prognostic features, whereas pyramidal and particularly brainstem and cerebellar symptoms carry a poor prognosis.

& Diagnostic studies

Neuroimaging-

MRI: modality of choice: MS plaques are typically found in the periventricular 

      region, corpus callosum, centrum semiovale, and to a lesser extent, deep 

      white matter structures and basal ganglia. The plaques appear 

      hyperintense on proton density and T2-weighted studies, whereas the 

      plaque appear hypointense on T1-weighted images.

CT scan: evaluation of MS pts to exclude other treatable etiologies.

        Findings include nonspecific atrophy, hypodense lesions often in the 

        periventricular distribution, and contrast-enhancing lesions with 

        disruption of the BBB (Fig 60.10). But snesitivity is not high.

CSF:useful adjuncts

     CSF is grossly normal, being clear, colorless, and under normal pressure. 

     Total leukocyte count is normal in 2/3. The predominant cell type is 

     lymphocyte (T cells), protein is normal, albumin level are elevated in 20-

     30%, elevation of immunoglobulin-IgG, IgM, IgA., presence of 

     myelin components and antimyelin antibodies.

Evoked potentials: detect of a CNS abnormalities-subclinical lesion in a site 

                 remote from the region of clinical dysfunction supports a       

                 diagnosis of multifocal disease.

The Eps also may help define the anatomical site of the lesion in tracts not easily visualize by imaging (optic nerves, dorsal columns).

3 most frequently used Eps are somatosensory (SSEP), visual (VER), and brainstem auditory evoked responses.

SSEP have abnormality results in 65-80% of pt with MS

Pattern shift VERs, abnormality are detected in over 90%

Brainstem auditory evoked response abnormality are less frequent in MS, present in 50-65%.

& Treatment and Management (Table 60.9)

Care of MS patients is provided by various healthcare professionals, such as general practitioners (GPs), neurologises, physiotherapists, occupational therapists and nurses.

Goals:

1) Relief or modification of symptoms

2) Shortening the duration or limiting the residual effect of an acute relapse

3) Preventing progression or slowing its pace

4) Supporting family and patient, alleviating social-economic effects, and 

  advocating for the disable and handicapped.

Spasticity: Baclon, Tizanidine, Benzodiazepines, Danteolene, 3,4-DAP, 

          Botulinum toxin type A (Botox)

Tremur: Weighted wrist bracelets, INH, Primidone, Tegretol, Gabapentin, 

        Clonazepam, Inderal, Ondansetron, Surgical thalamotomy.

Fatigue: Amantadine, Permoline, SSRI-Fluoxetine

Bladder dysfunciton: fluid management, timed void and bedside commode, 

                   Oxybutynin (Ditropan), Propantheline, Imipramine 

                   Desmopressin, Tolterodine, urecholine, Catheterization, 

                   surgical correction.

Depression: SSRI, Amitriptyline

Sexual dysfunction: Viagra.

Cognitive impairment-support, improvement of coping strategies, and treatment 

                    of depression.

Paroxysmal symptoms: anticonvulsants-tegretol, valproate, gabapentin, 

                     benzodiazepines

Treatment Stretegies (Table 60.9)

Disease-Modifing Treatments:

Recombinant interferon-1b (Betaseron)

Interferon-1a (Avonex)
Glatiramer acetate/copolymer 1 (Copaxone) 

Treatment of Progressive disease

Total lymphocyte irradiaiton, Cyclosporine, Methotrexate, Cladribine

Cyclophosphamide, Mitoxantrone, Azathioprine, Interferon-1b 

IV corticosteroids

& Future Directions

Oral tolerance

Systemic recombinant interferon 2a and oral interferon-z

Immunoglobulin 

Gene therapy (Journal of Clinical Immunology 2000;20(5):334-46.)

& Diabetes and multiple sclerosis

* Autoimmunity and infectious agents: 

Diverse viruses and multiple sclerosis

B4 Coxsackivirus, CMV or rubella and type 1 diabetes

(Nature Immunology 2001;2(9):797-801)

Multiple sclerosis associated retrovirus (MSRV)-multiple sclerosis

HLADQB1 locus long terminal repeats (LTR), IDDMK(1,2)22--diabetes 

(Journal of Autoimmunity 2001;16(3):275-85.)

Possible longitudinal relationship between enteroviruses and the devlopment of multiple sclerosis and juvernile diabetes

(Journal of Pharmaceutical & Biomedical Analysis 2001;25(1):131-42.)

Type 1 diabetes and multiple sclerosis are distinct autoimmune disease where T cells target either islet or CNS self-proteins

(Journal of Immunology 2001;166(4):2831-41.)

Underlying genetic susceptibility to type 1 diabetes may be shared with other clinical distinct autoimmune disease such as SLE, multiple sclerosis, and Crohn’s disease

(Diabetes 1999;48(7):1353-8.)

MHC class II alleles (HLADR2) have been linked to several human autoimmune disease such as RA, type 1 diabetes, anmd multiple sclerosis.

(Reviews in Immunogenetics 2000;2(1):105-14.)

*Familial association and DM and multiple sclerosis

Multiple sclerosis is associated with autoimmune disorder, possible familial association with type 1 diabetes, RA, Graves’ disease, vitiligo, and uveitis.
(Acta Neurologica Scandinavica 2000;101(1):36-40.)

* (Nature Immunology 2001;2(9):797-801)

NO and DM and multiple sclerosis

Elevated NO bio-synthesis has been associated with nonspecific immune-mediated cellular cytotoxicity and the pathogenesis of chronic, inflammatory autoimmune disease including RA, IDDM, and multiple sclerosis.

(Journal of Molecular Medicine 1997;75(3):174-86.)

* Autoimmunity and cow milk protein (CMP)

MS risk was linked to high rates of cow milk protein (CMP) consumption, reminiscent of a similar association in autoimmune diabetes.

(Journal of Immunology 2001;166(7):4751-6.)

* Vitamin D and DM and multiple sclerosis

Hypovitaminosis D (VDR gene polymorphism) is a candidate risk-modifing factor for a diverse range of disorders aprat from rickets and osteoporosis-linked to multiple sclerosis, certain cancers, IDDM and schizophrenia.

(Medical Hypotheses 2001;56(3):367-71.)

*Mg and DM and multiple sclerosis

Mg deficiency associated with multiple disease: hypertension, multiple sclerosis, type 2 DM etc.

(Medical Hypotheses 2001;56(2):163-70.)

*DHEA and DM and multiple sclerosis

Lower DHEA level-associated with heart disease, cancer, diabetes, obesity, AIDs, Alzheimer’s disease, SLE, RA, and multiple sclerosis

(Alternative Medicine Review 2001;6(3):314-8.)

*Inositol and DM and multiple sclerosis

Altered production of inositol has been documented in pts with diabetes, multiple sclerosis. Inositol has been reported to be effective in treating CNS disorder.

(Alternative Medicine Review 1998;3(6):432-47.) 

*Sunlight and DM and multiple sclerosis

Sunlight can have beneficial effect-protect against autoimmune disease including type 1 diabetes and multiple sclerosis.

(Journal of Epidemiology 1999;9(6 Suppl):S48-57.)

* Bone marrow transplantation and DM and multiple sclerosis:

Bone marrow transplantation (BMT) has the potential to treat autoimmunity-diabetes, multiple sclerosis

(Leukemia & Lymphoma 2001;41(1-2):19-34.)

*Oral tolerance and DM and multiple sclerosis

Cholera toxin or enterotoxin are mixed with heterologous antigens, they function as adjuvants, leading to stimulation of mucosal responses to the admixed antigens, and the aborgation of oral tolerance-the receptor-binding component of these toxins can down-regulate inflammatory disease –diabetes, multiple sclerosis

(Journal of Nature Toxins 2000;9(3):281-97.) 

*Gene and DM and multiple slcerosis

The effect of the gene region on chromosome 2q33 containing the CD 28 and the cytotoxic T-lymphocyte associated (CTLA4) genes has been investigated in several diseases with chronic inflammatory nature-type 1 disease, Graves’ disease, RA and multiple sclerosis.

(Tissue Antigens 2000;56(4):350-5.)

Chromosome 18q12-q21, a candidate gene showed evidence for association with autoimmunity-type 1 diabetes, multiple sclerosis, and RA. 

(Diabetes 2001;50(1):184-94.)

Some beta-cell-specific autoantigens also are present in the CNS, furthermore, stiffman syndrome, is frequent associated with diabetes and shared with anti-GAD and IA-2. In multiple slcerosis GAD65A 10%, IA-2A 3$, double positivity 3%.(Journal of Clinical Immunology 2000;20(4):287-93.) 

*Type 2 DM and multiple sclerosis

Japan

Significant decreased insulin secretion in a diabetic patient with clinically probable multiple sclerosis (Internal Medicine 1998;37(10):865-9)

Canada-Edmonton-University of Alberta-Wallen S

Risk factors by onset age in multiple sclerosis (Neuroepidemilogy 1991;10(1):9-17)—family history of diabetes.

Optic neuritis, diabetes mellitus and multiple sclerosis: a three-way association (Canadian Journal of Ophthalmology 1983;18(5):228-32)

Sweden-general population 159200 male and female

Multiple sclerosis (n=351) were studied association with other diseases-DM, MI

(Acta Neurologica Scandinavica 1985;71(4):267-77.)

Norway (Acta Neurologica Scandinavica 1996;93(5):322-8.)-MS and goiter

Familial hyperlipidemia and multiple sclerosis—no report

Same treatment-therapeutic plasma exchange (Annales de Medecine Interne 1984;135(4):308-37) (NEJM, 1984;312(12):)

