Mitochondrial DM          

                                                   周劍文

21 Dec2001

病歷號碼 : 21256485           

姓名 : 穆小如               

出生日期 : 000000                 性別 : 女
入院日期 : 900722            

出院日期 : 900802   

主述
Sudden onset of con's disturbance and seizure about 2 hrs ago                   

病史
The 29 y/o female,P't develpoded con's disturbance and seizure about 2 hrs ago then she was sent to our ER where GCS(311) => (314), endo tube was inserted , Brain CT showed bil caudate nucleus & putamen hemorrhage. For intensive care , she was admitted for to ICU.                             

體檢發現
General Appearance:                                                         

   Conscious level:GCS(1E5)  BP 105/51                                                    

Lab Data:      

	生化學檢驗急
	BUN
	Ca
	Crea
	Glu AC
	K
	Ketone

	900722
	14.3
	8.99
	0.91
	503.2
	3.45
	Negative

	
	Na
	Osmo(B)
	SGOT
	SGPT
	
	

	
	135.4
	312
	27.4
	26.4
	
	


	生化學檢驗一
	
	
	
	
	HbA1

	900726
	
	
	
	
	16.2


	免疫學檢驗
	Microalbuminuria (< 30 mg/L)

	900728
	3.0      


	荷爾蒙檢驗
	C-peptide
	PTH-Intact

	900727
	1.5
	11.6


	血液氣體分析
	Act cH
	Base E
	O2 Sat
	PCO2
	pH
	PO2

	900722
	15.4
	0.4
	95.3
	30.0
	7.255
	108.0

	900722
	25.0
	1.2
	95.5
	35.5
	7.410
	64.5

	900722
	25.8
	-10.8
	96.2
	40.4
	7.417
	76.3

	900722
	26.8
	5.5
	98.0
	41.0
	7.569
	94.0

	900723
	21.9
	-2.2
	94.8
	35.8
	7.404
	72.9


     900808       Lactate 1.7 mmole/L (0.7-2.1)

900722

 CXR: normal heart size and configuration

 Axial cranial CT without contrast:                                                                       

Calcification of bil. basal ganglia is noted, more obvious right side. The cerebellar sulci are widened. 

IMP:                                                                            

1.Suspicious neurodegenerative disorder involving bil. basal ganglia.           

2.Cerebellar cortical atrophy is suspected.                                     

診斷
1.Seizure ,suspected metabolic disorder                                           

2.Multiple calcification at basal ganglia                                         

3.DM                                                          

4.Neurodegerative disorder                                                        

5.Cerebellar cortical atrophy                                                                                                                          

住院治療經過
7/22     

-Con's loss was noted at ER where endo tube was inserted 

-relative left side weakness, Brain CT revealed neurodegenerative disorder involving bil. basal ganglia. Cerebellar cortical atrophy is suspected. Consult neurologist, other neuromuscular disease, such as mitochondrial disorder was suspecion.
7/24

- MRI: calcification and gliosis in bil. basal ganglia and right          

subthalamic nucleus, more advanced right side. Cerebellar cortical atrophy.
7/27

-The neurogenic disorder got stable then transfer to Meta for sugar control. 
-Under the impression of mitochondria DM, we exam p’t pedigree and found her son got seizure at 5 months old, then develop muscle atrophy, can’t speech till 6 y/o.
-I-PTH 11.6; microalbumin 3.0
900731 EEG 

mild to moderate diffuse cortical and subcortical dysfunction.                                         

These findings could be seen in midline/deep seated lesion. (such as brainstem or diencephaliclesion)                        

No epileptic discharge is seen throughout the whole recording.   

8/1

-Discharge and OPD F/U.

OPD : 

BS controlled with mixtard HM 20, 10 u bid PC 81-357, Bw gain from 42.3 kg to 47.5 kg, BH 160 cm

Seizure controlled with dilantin 1# tid

mtDNA: A3243G point mutation

Prevalence

· Familial early-onset type 2 diabetes in Chinese patients 
(Diabetes Care 2001 April Vol 24, No 4, p663)

· Total 145 young patients with early-onset diabetes (age and age at diagnosis <=40 years) and a family history of diabetes

· 4% glucokinase, 0% HNF-4alfa, 5% HNF-1lafa, 3% mt3243, 2% amylinS20G, 4% anti-GAD

Mitochondrial DM: prevalence and clinical characterization due to mtiochondrial tRNA gene mutation in Japanese patients

(Diabetologia 1994, 37:504-510)

· screened 300 diabetic patients with diabetic mothers

· accounts for slightly more than 1% of diabetic patient with maternal inherited disease and manifests a wide range of diabetic phenotype, from NIDDM phenotype to IDDM, in Japanese

Clinical meanifestation

Diabetes Mellitus as a Mitochondrial Disease

(Nutrition Reviews, 2001 Mar:91)61-70)

· 42, different mtDNA mutations have been reported that are associated with DM

· in addition to diabetes, cardiomyopathy, renal disease, a form of epilepsy with ragged red fibers (MERRF), Leber’s hereditary optic neuropathy (LHON), neurogenic muscle weakness, ataxia, retinitis pigmentosa (NARP), mitochondrial encephalopathy, lactic acidosis, and stroke-like symptoms (MELAS), progressive external ophthalmopelgia (PEO) and Leigh’s disease
Cardiomyopathy

· congestive heart failure in mitochondrial diabetes mellitus

( Lancet 1994, Vol 344, No 12, p1375)

· two diabetics with a point mutation of mitochondrial DNA who had hypertrophic cardiomyopathy which lead to congestive heart failure in one of them

· case 1, at age of 56, echocardiography had revealed thickening of LVW (width of IVS 12mm, normal 9-10) and low percentage fractional shortening (%FS) (22%, normal > 28%), an index of wall motion of the left ventricle

Renal disease

- Clinical and pathologic features of focal segmental glomerulosclerosis with mitochondrial tRNA leu(UUR) gene mutation

(Kidney international 2001 Vol 59, p1236-1243)

· 11 biopsy-proven primary FSGS patients with unknown etiology, we examined 7 patients; 4 individuals identified with A3243G mtDNA mutation were female

· proteinuria was diagnosed in these individuals during a routine annual healthy checkup

· diabetes mellitus in two and hearing disturbance in one

· steroid therapy was ineffective in all four patients

· in two of these patients, renal function declined slowly to ESRD

Nervous System in MIDD with A3243G

(Acta Neurol scand 2001: 103:159-165)

· four generations of a large Taiwanese family

· A3243G mutation existed in 11 members (6 symptomatic and 5 asymptomatic )

· clinical features including sensorineural hearing loss, short stature, and/or histories of spontaneous abortion

· Head CT: diffuse brain atrophy for all 6 (100%), bilateral basal ganglion calcification in 4 of 6 (67%) patients

· Brain 99mTc-HMPAO SPECT: diminished uptake in bilateral parieto-occipital regions for all 6 tested patients

· Muscle-enzyme activity and serum-lactate levels were normal

Pathophysiology of diabetes

· beta-cell mitochondria in the regulation of insulin secretion: a new culprit in type 2 diabetes

(Diabetologia 2000, 43: 265-277)

· lost glucose-stimulated insulin secretion but retain Ca++-induced insulin secretion

Heteroplasmy

· Clinical relevance of heteroplasmic concentration of mitochondrial A3243G mutation in leucocytes

(Diabetologia 1999, 42: 1439-1443)

· we identified 23 patients with A3243G mutation among 1461 diabetes patients screened

· a negative relation between heteroplasmic concentration in leucocyte DNA and age at onset of diabetes mellitus (r=-0.623)

· taking the age-dependent decline in heteroplasmic concentration into consideration, the relation between the onset of diabetes mellitus and the corrected heteroplasmic concentration was not statistically significant ( r=-0.293)

· the percentage of mutated mtDNA in various tissues different

· exceeded 50% in muscle, brain and intestine whereas the percentage was 13.2% in the pancreas and only 1.4% in leukocytes

Absence of maternal A3243G mtDNA mutation and reversible hyperglycemia in a patient with MELAS syndrome

(Acta Neurol Scand 2000:101:65-69)

· a female had MELAS specific A3243G mutation

· acute hyperglycemia was noted after one attack of status epilepticus

· neither this mutation, nor MELAS syndrome or DM was found in all of her maternal relatives

· B-cell function showed gradual improvement

· This A3243G mutation arose from the germ line cells or occurred later in somatic tissues 

· Environmental stress may be another important factors for provocation of the disease

Alcohol intolerance

- (Diabetes Care 1996 Dec Vol 19, No 12, p1423)

· alcohol is prone to manifest unpleasant effects in diabetes associated with mitochondrial tRNA leu(UUR) mutation at position 3243

· 19 unrelated patients, 15 (79%) patients had inactive ALDH2 (aldehyde dehydrogenase ) and 18(95%) had atypical ADH2 (alcohol dehydrogenase)

· the frequency of inactivity ALDH2 genotype was higher than that in the normal control subjects and that in the NIDDM subjects

· acetaldehyde accumulation on ALDH2 inactivity may favor mitochondrial DNA abnormalities, thereby worsening ATP production and impaired insulin secretion

· in addition, the interaction of ALDH1 and ALDH2 may alter the retinoid metabolism in the pancreas, thereby influencing insulin secretion and precipitating diabetes

Treatment

- coenzyme Q10 at a dose of 4mg/kg 

