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[ B] BH ASCRIE | Gl T VD3 SR SRR AT A | BEIEIL. ZEILE 6 2k
HIRHR I T T Sy SO B S LR , TN T I VCTLAR PIRERRY G L I MRT % XU 5 RBP4
& Leigh 2R ELWT . JWIHRIA , LI JLRIACEE RIS L AN LA TR 1 T AR i i T ~V i
PR , FARIR DNA AP A R IR S 2 TR0 T ORI GEEIR . 45 5 5 UL SR PRI b 2 54 T
WPk 33. 1 nmol/min -+ ZETEAVRK A 1 (IE X 44.0 £5.4 nmol/min - ZEZ0ki kM) AW | SHERM
BRI A 19. 8% (IEH A 48. 1% + 11.0% ), MIWEAE. S &4 11~ V IS, SJLZkifk ND3 3L
10191 > C 5675, A BHA LR HE R BRI 52 A MR IE 3 89T  BLER 16 24 M bl BL I, U s
ASVERERE 8 1 TE R o ST AR I 1 40 ML R A AL B R T 5L A 0 M 52 B TR A7 , AR T 52 1 Y8 96 T 4
LR PRI 452 0 T AESER ND3 £ 10191T > C 588 SHUL A4 T BRI, o Leigh 25 AHE i %5 5 R SR A4
fito [ % LRI 22,2012, 13(8) ;561 - 566 ]
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Mitochondrial respiratory chain complex I deficiency due to 10191T > C mutation in
ND3 gene

LIU Yu-Peng, MA Yan-Yan, WU Tong-Fei, WANG Qiao, KONG Qing-Peng, WEI Xiao-Qiong, ZHANG Yao, SONG Jin-
Qing, CHANG Xing-Zhi, ZHANG Yue-Hua, XIAO Jiang-Xi, YANG Yan-Ling. Depariment of Pediatrics, Peking University
First Hospital, Beijing 100034, China (Yang Y-L, Email; organic. acid@ 126. com)

Abstract:  This study reviews a case of mitochondrial respiratory chain complex I deficiency due to the 10191T > C
mutation in mitochondrial ND3 gene. The previously healthy boy progressively presented with blepharoptosis, weakness,
epilepsy and motor regression at age 6 years. Elevated blood lactate and pyruvate were observed. Brain magnetic resonance
imaging showed symmetrical lesions in the basal ganglia. Leigh syndrome was thus confirmed. The protein from the
mitochondria and genomic DNA of the boy and his parents was collected from peripheral blood leucocytes for the activity
test for mitochondrial complex I to V and genetic analysis. The results showed the activity of complex I (33.1 nmol /min in
1 milligram mitochondrial protein) was lower than normal reference value (44.0 = 5.4 nmol /min in 1 milligram
mitochondrial protein). The ratio of complex I to citrate synthase (19.8% ) was also lower than normal reference value
(48% +11% ). The activities of complexes I[to V were normal. 10191T > C mutation in ND3 gene of mitochondria was
identified in the boy. 10191T > C mutation and complex I deficiency were not detected in his parents. At present, he is 16
years old, and of normal intelligence with spastic paralysis in both lower extremities after treatment. It is concluded that a
Chinese boy with isolated complex I deficiency due to 10191T > C mutation in ND3 gene was firstly diagnosed by peripheral
leukocytes mitochondrial respiratory chain enzyme assay and gene analysis. This study can provide clinical data for the
nosogenesis of Leigh syndrome. [ Chin J Contemp Pediatr, 2012, 13 (8) :561 —566 |
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RV IR S ke s 2 T R R B A I R A — 4
R LN , [ AN S 2 BT W 5 5 A ) 1 B I
SRR AT B G 4 T L PR, B T TE A A I
B B0, DLV B LI R S 22, I R R R 2
HEiRESCTE AW | ShFErHRER D, b K
SRR ARIE T 1 R fA NDS 5 K 58 iy &
B Leigh ZE 3 AED o A SCIMRIE 1 4] ND3 JEP 5
A FE A AW 1 SREEN , IR T SCREE AR
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TFRRIZ B A AL S5 , 1 B ) R o v T DA I 58
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A NADH [ 48 AL R4 Q Mk e, 7E R A% 38— H
T RIS 1) 23R 5 [va] Bt v R e 4 1 -, 7 PR
PENTE R TR6 1 , L) F AL 2 A RE 1 TE 200 RE B fik
FEAERRIR N 0 L AW 1 20k AR IT il 5%
S5 B I R 2 — AN B, H 45 AR EDE
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B DR WP EE AT A 1 B SRR R,
ARG R R RS AL X EBURE I R, B
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A 3 AN R TR LR ) T SR A PR
Hoth s BRI A28 H miDNA 728 BTk
PRS0 1 BFE G 29,5 20% 1 . Martin 2517 Fi1
Gerards 25" Fi B - LA ZHL 2R HEAT T 2R PRV I 4 52
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TP R R LK 10k R R A, LA A
FHOME A RGP ES . BE IR R R
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1.3 W5 %30

X T AN J5 B (988 732 3 96 sl R L kAT
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iE, 40 07 i PR 22 000 A B 5T 4R OB 2 30% ~
48% WIS AW | IG5 500 Leigh 2541, ik
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FOHE TR LA AR L . S8 28 ST TE S
B E AT LR R SN R AT 4 AN B B ATP 5 B
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SRR T —E %, M BEsh R Sk 2.5 MREERE SWiEEL

{80, Tl 1 ~20 d 90 1 YA P RERRAR A A1, IR R B SR

RO R R, S ST, 2.5.1 RIUPARGME S EEEE  HIUR

NP - v SN NN R o

BILRE 1R 1™, & A7, i Ak E
2400 g, WA AREEE L. AR E N,
BHIREEG,T MASR2 B a5k JOREEERE,
NI SR HC , AT TG G 5
2.2 fEKE

LA R, W& U8, B 112 om, (K5
23 kg, 3k [l 50 cm, 0> i FOIE SRR K WL SR . 1
LK Ty 38 s, JO R B R A, UL V4.,
TCWLZEARFIAE K, Wt S 553 JT i#F , Babinski fiE F1 Op-
penheim fIE FH o fOURR 2K AR A UL o
2.3 LTHEKRE

SEJLIM PRE B, B DIRE AR WS 5 2 UL
it | 053 B IE 5 I YE FLAR & 50 2. 8 mmol/L(1E
HXTHR 0.5 ~2.0 mmol/L) , PNl 2 7 130 wmol/L
(TEH X B8 30 ~ 100 wmol/L) | ¥R BEden . Il % 44
FERR TRIDE R B3 53 B FH R WA FLIR 73 A A UL S
T HERR LR NG 5 R A HLIR A P s
JHE Pz L AUL PR i B8 S 7 8 B8 O T 0 AR, R DL AR AR 41
4k, ORI DNA S48 53 B AR it 3243A > G,
8993T > G, 8993T > C.8344A > G, 13513G > A,
13084A > T, 10158T > C . 11777C > A 14487T > C
12706T > C 9537insC F1 9176T > G g5 #  £ 4
YV AH % KL SURF1 K 1A i B2 i 20 6 52 5 )
Elo TEAAA7AR S PDHAD JER A3 AT A L5828 202
2.4 HBEKRE

BILEIPI(6 % i) Sk i He iR A% ik /s XL
MR XA LA T T2 B A55 , fF 6 Leigh £545
AEZWE 2 BAE (16 %) B AR MR B AR B G
HRERILCE 1) o #ETT XOUR A H AL,

1 BJLA MRI 2%
PR T AR T2 55

7 3K T 7S Sy BUHE I 5 X% A

JL#ERIK I S mL, FFZRBUEE, A 10 £50. 1 mM EDTA
(pH 8) Wy 2L fA W, IR 2, i B 30 min, 4000 ¥%/min
B0 20 min, PUIE AR R, A FIR P IR 3 ~
4 A maiE R A, AR ik (25 mM
HEHE .75 mM H # 4% .50 wM EDTA-K .10 mM Tris-
HCl, pH 7.2) B8 A5 519K, 53 3 BRI 25 0
20 min (600 #/min) , FUTLE, EE W LA 10000 x g
IR L 20 min, JC3E W) B A ) 4 15 00 1) SR A4
2.5.2 HENRPRELSHBERMNE  HE
Y ISP 7E pH 7.2 (BEIRZE wh ik 2 rpofin A2
W R 2 pe/mL HTEE A1 mM SE4H.100 uM 4
fifi Q LA K 20 mM NADH, 5o/ 1R A 5, INAZ LA
HHIE BN, 7E 340 nm ZEFH 4 10 min, 7347 W)
NADH W Wb gk it 52 58 1 ETE Ty, e
IR FRPIIALASE Sy 2 g/ mL ) £ R, 7
ERE SRR ), P Z 22 S 1 BE

S ISR E - AE pH 7. 2 MBERR 2 vhik &
HOMAZHCE N 2 wg/mL 715 R A1 mM Z &40
2 wg/mL A 100 wWM 478F Q.50 pM 5B e
My Ll ke 20 mM BEIATER A, 780015 )5, LA ZORLIAR
HE A 8 [, 7E 600 nm 4 45 4 10 min, R 5
600 nm Kb 58 ¢ M 7 AE I S i s A B A A
Yy 10 BTG o

BEY T + WIEPENE : 78 pH 7. 2 BYBEERSE i
R Z AL E ) 1 mM n-dodecyl-b-D-maltoside .
2 mM F i .20 mM NADH 40 pM 44k 7Y 20 ity {4,
& C.100 wM Hifl Q, 5/HR G5  IMAZRLIAHE A
JB s, 76 550 nm Z-4T4 10 min, 4% 550 nm 4k
IR CRRAE O 3 RIS R S
W+ ARG

EEY NV IEENE A8 pH 7 BIBEIRZE PR R
in A 2k BE 5 1 mM n-dodecyl-b-D-maltoside I
40 uM IEJFRIAAML AR C, FEHR G IS INAZORLA
FEH B s, 75 550 nm 233 10 min, #24E 550 nm
SUSINFEI e DR O SRR T SN R S e iy
W N BEEEE

AWV (ATP 5l ) 15 0 E - 72 pH 8 1)
Tris ZZP AR P IMALWKE R 2 peg/mL H8R A,
2.5 mM ATP 2 pg/mL f R 0. 5 mg/mL PN [ {2
P 2. 5 mM BERRIA T N IR (0. 5 mg/mL FLPR i
AWELL N 20 mM NADH, 58/ R-5 J5 , INAZORL AR
HEsh W, 76 340 nm Zb 434 10 min, R 3% NADH
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M AU B AR TS R 5 VRIS PR . PR
RIRFR PARALHRE Ry 10 mM Z A B4 5 7] LIS 3
AR S T T P ST PR O 2 R e B PR R O S
YV e S

FPAEIR G B PR DU E < 78 pH 8 119 Tris ZE P AR
HOI AL ALy 100 M DTNB (50 uM Z Bt A |
0.1% (w/v) Triton X-100 #1250 pM EEE 2R, 75
SHRE R IMAZORLIAREE F 8 30 8L, 78 412 nm gk
FAHE 10 min , HLPEAFAE 0 1Y 35 I+ ST A6 R 5 T 1Y
il 1 1 o
2.5.3 ZEMCFRELSHERILENIT W
FAPGE TR A W AFAE T 2R AR SE T rpr, L3 4 ] LATA]
iz b S R A ) 2 1) S R, RO SR T U
(nmol/min - Z&FEAORA SR ) FE P LG A (RN
023 O 1R Tl TG PR/ R R Tl ) T R ) R £ G Bk
FARE A3 W (i 1
2.6 ZPRMERGES SWEERNER

BILFIREER G Y Is e X SRR & S 1
OB T IEFE X IR D) RS S 11,
I IVAV BTG PR R R B S o S8 LSRR P
IEH . IEHEXT RN 200 (it s BE A, e 45 SR A 0E
BI3AE (P >0.05,K-S K40 ) ,5 Fh A S WG HE(E S
FHGEIR G B H 1 PO AR SR AN 5 RS o0 A1 R AR 45
SRHfE 95% MR BB EMH (2 + 1,96 5)7,

F1 BILENETFRESSYEEMEXERSHT
K35t 5 B 1EH X R
BAYE M (nmol/min)
261 33.1 44.0 5.4
==L/ 50.3 47.3 £5.3
BEWIT + I 9. 1 84.4 £28.5
BEHMN 68.6 54.1£12.3
2EmV 110.2  103.7 +£29.2
HEWTEE SRR A R L E (% )
BEW 1 /ATER G BV L 19.8  48.1x11.0
A L /ATER G BT VE L 61.4  50.9+10.7
AW+ W/ AP RR G B 1 L 82.3  66.1=x14.7
BN /ATERR G B M L 60.2  58.8+16.5
HEMNV ATER G B E VL 56.7  43.4x13.4
FEH
SURF1 J:[H 2875 B B
PDHA1 35 5875 FF 4 SRS
R AR R 58 AR 10191T > C 9 4

2.7 E/Y 1 AXEHEERSHT

R FH T V737 53 AT 5 0 2L 1 1R
L 1AM LR 7 A LOR RS R (NDLUND2 |
ND3 ND4 NDAL ND5 FI ND6) , % BLiB L4 ND3

FEF 10191 T > C 984 Ll 2, [i] ik P R ol
YD REEE (N VIGE Acel) 43 B B LA BE L PR R & 31
578 WK 3,

B2 EFERNFE A EH0E;B. 8)LRAR,
ND3 3£ 10191T > C 2875,

AL

178 bp

B3 ZAi{k ND3 EF 10191 T > C RTH 5K & PCR-
RFLP 3745 R M:marker; 1. 40502 ;3. 3,4 . PCR
Y135 IEH X6 BIEX IR Hrp Lk ddH, O AU DNA A AR Y 2 )i
PR IR 22 N DD Accl BEDIJS , B85 AR B B — A 2%, 724
KB 201 bp; 2875 BN 43 fife S WA 257, 7 )R BE 430 2 178 bp
123 bp,

LW AT ShEE

FB L 32 F RIS 2 f8)E AUNOR , 1L FLER A
PRI 5, Sk UG AR AR 8 U LS 5 9 2%
P54 Leigh BB W 2 o 1R I 1 40 g 4ok 1
PR 2 5 TS A G ) 7% 6 L2 0 I R e
B I T R, 28RS IES 4t 2 A9 1
f¥) ND3 JE[H 10191 T > C %78 , SERRL IR I 55 2
G T IREBIG . 4 T4 2 B, 90 ~300 mg/d, 43
U BR s ZE B 1 g/ d s il Q,, 60 mg/d; 42 C

2.8
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300 mg/d; 4EA= R E 100 mg/d; BRI 38 255
FROK AL AP SR RS R R G EY . B
TERIL 16 % KHE 57 kg, i ff ARG R , 0 32 o
RAF,6 R KB, ki LIk 1R 48 8 4 Fi G
Bk,
3 itig
WIS A T Il B e 2R AR B 995 11 3= B
235 AL B RR 1L RS PR 1Y 30% Ze A5
B GIRFRI ZRE NGl L & 9 1) SO ik
95 B BLAE IS I () A B AT PR, AP 2 X E
FIG AU B T R R BUARMER L . Lebon 21
Xof BB T IR EE A 1 kG R AT T SRS
BEW 1 MR RIEE 75 538, 3 B2 W BH PR 25
R 20% |, $ 7R 18 LR R I W B B2 055 1112 B o, 3
DRG0 7 12 J ST o Tff 0 I TR i il =7 40 A A 3
fifi E

LR VAT R % T2 43 BT R 12 T SR ARG 1) S e
AR SR AR G 1 3 PR R A7 AE B S L4
SEE, SHUA IS R R SELIZUM EL , SN E L 40
J LR R B 1 AR, FARMERERR B2 5 3
15,58 FILEIERSS o A #5 mad Sh A i 40
LA T R I R A BT AR AR T P2 G

Leigh Z8 A AF 2 )L BELRBLIAI B LI AR 7
Y 1 BB 2 38 Leigh 25 & AE i WY
PR Morris 2517 SIESE R4S S A4 1 B b i
W ILIRTLN Leigh ZEGAE, 35 48% o R T4l T
WEE R A 1 2540 45 NI 13 SRR AN T A~
RRLRIE , E AN A 2R AN G B 2 AR A, H
H ND5 PR 2 AR N R P IR EE S A T BB 1Y)
LG R JE R — BE B R BT A A
), 2001 4% Taylor % @ YRR T #54F ND3 It
10191T > C A E AW T IGH G B E , R A
i S5 7K R 22 IR I A 5 K O 2R (S45P) , S 3%
LAY T AT S B, B MG S 1L F ) R
i 40% . McFarland 5;‘?[37] F1 Leshinsky-Silver %[38] Fiti
JEHGE TEAW | BriE &R ND3 F:H 10191T > C
4% IR 10191T > C 22748 ] G R B ND3 3 1) fg

A 2 EE LB A S E1R G T AR
VAR I ER i LR A PR R R T Sk g RS
BTG Leigh LEGME2 W, AN A I 1 40 M 2k 140
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B S, (0 7 JCH AR R 2 W o ¢ EAE AL
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PRSI, 2% I8 Leigh ZREG L, HE— L H12 1K .

SRR AIE R ) 1 B e RE R QI e A
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