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Carnitine transporter defect

Normal Carnitine transporter defect

Carnitine transporter

卡尼丁缺乏症
Primary Carnitine Deficiency

• 病徵

• 在嬰兒時候，出現急性病徵，不省人事

• 嚴重的可導致死亡

– Acute presentation in infancy

• 發大性心臟肌肉病變

– Cardiomyopathy

OCTN2 基因研究 (1) 

• 隱性遺傳病

– Autosomal recessive inheritance

• 自一九七五年以來, 各地的研究人員都在
尋找這個致病的基因

– Researches are searching for the 

causative gene since 1975

• 病人從父母雙方各遺傳一個病變卡尼丁
運載体基因

– Patient inherits one defective carnitine 
transporter gene from each of the parent

基因突變 (Mutation)

 正常

 [APPLE][BOY][CAT][DAVID][EGG][FISH]

….

 突變

 [APPLE][BOY][CAT][DAWID][EGG][FISH]

….
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OCTN2 基因研究

• 一九九九年, 中文大學的研究

 發現 OCTN2 為卡尼丁運輸體基因

 同時日本及美國的研究 亦獲得相同的發現
– Among the first in identifying the carnitine transporter gene, OCTN2

Named Outstanding Research in 

Annual Report of CUHK

More patients with primary carnitine deficiency 

• 發現卡尼丁缺乏症是一个在華南地區較常見的
生化遺傳病, 同時亦發現華南人口携帶一個同
源的基因突變,顯示此突變是源自同一個先祖. 

• cases were diagnosed in Hong Kong, Macau, 

Taiwan; Sharing a common mutation

研究成果的應用 (1)

• 準確地診斷: 卡尼丁缺乏症之患病

– Early diagnosis of patients with primary 
carnitine deficiency

 早期產後診斷

 患病嬰兒長期服食卡尼丁

 可防止患有該病者猝死

研究成果的應用 (2)

• 準確地找出攜帶失效基因者者者者

– Identify carriers in the families

• 1. 多吃肉類（含有大量卡尼丁）

• 2. 有些藥物要避免使用

• 3. 心臟檢查

• 4. 婚前遺傳檢查 , 產後子女嬰兒的檢查

Patients and family

Paediatricians

Prof. TF Fok

J Hui

KL Cheung

Chemical Pathology

Prof M Hjelm

N Tang

Eric Law

WH Lau

Dietitian

L Cheung

中文大學 -威爾斯醫院
生化遺傳病專科門診

BMT team

CK Li
Histopathology

KF To

O & G

TK Lau

Fatty acid β oxidation
(CH3)3-N-CH2-CH-CH2-COOH

OH
Long-Chain  - FA

Plasma membrane

inner mitochondria

membrance

High affinity transport Low affinity transport

Acyl-CoA

Acyl-Carnitine

Carnitine

Acyl-Carnitine

LCAD

MCAD

SCAD

Acyl-CoA

Acyl-CoA

EH

HAD

KAT
Acetyl-CoA

FADETFETF-DH

CoQ

Electron

transport chain

CPT 1

CPT 2

Outer mitochondrial

membrance

Translocase



3

What FOAD are found in Southern 
Chinese?

1. Primary Carnitine deficiency

2. Glutaric aciduria type 2 (ETF chain) 

defects

3. Carnitine translocase deficiency

4. VLCAD

5. SCAD

Approach to diagnose 
Inherited Metabolic Diseases

• 3 steps

A B
enzyme

A B

enzyme

C

Symptoms 

of 

Deficiency

Symptoms of 

Intoxication

1. Clinical Symptoms

2. Metabolites

3. Definitive 

diagnosis by enzyme 

or mutation

Skin fibroblasts are cultured until 
confluence is reached

Subculture into 
culture plate

Leave to adhere 
overnight

Replace with medium 

contained Deuterium 

labelled palmitic acid (D31-

palmitic acid, 0.2mM)

72 to 96 hours 

L-adrenaline (0,10nM,
10 uM)

Glucose (0, 5.0mmol/L, 
22.5mmol/L)

L-carnitine (0, 0.4 
mM)

Analyze deuterium 

labelled acylcarnitine

species by MS/MS

Add 1 ml medium 

to 4ml DW 

Measure D-enrichment of 

the samples.

What is the Chinese term for  
Carnitine ?

• 肉毒碱 before 1999

• At 1999, I created a new term 卡尼丁 in a 

press conference.

History of Chinese term for  

Carnitine


