2021 4F s PR T M e Sk TSP R 2
35 45 6 1 J Clin Otorhinolaryngol Head Neck Surg(China) e 520 .

K 5 L2 R EF 5 R W o o 22 1)
It BRAEAE 43 b7

RgEm kWA IS EH OBHE IR

(FE] BB LR ORI L (MEMD i B S 0 i B} I R4 05 45 & HRBE Kb 22 BH I R B, iz s 14
B2 R R AMKTE . 773K:2001 45 9 A —2020 4 1 H 28 MEM 9 28 Bl . REFTAE Z KA MY IR B 50
WA} Je it 28 P R G B B I RS AR . A L Al T L R B AR A R AR S T I T RN L ERUR R
A7 T R 2 T UL A P o L e T U UL e T s R R R CT I MIRT - 450 3% 3 5 UL P 356 46 s mtDNA
FEEEW, FR A BRELNATEEM D mDNA ZFREMIESE 5 MEM, E380H# R BE L, B &R
SEAR T 3% 15 491(53. 6 %) , B 4 5 (14. 3%6) , MR s 28Ik 1 4 (3. 6 %0) , W ILIE F1 4 Bl (14. 3%0) , 7 WA [l ¥ 3
B1€10. 7%), R N RFRER . G NI 16 1 (57. 1%) , ML P £ 2= 45 15 1] (53. 6 %) . 38 B A it 52 16 14
(57.1%) L ZES 6 H1(21. 4%) P BE R AE 5 6 (17.9%) . Wi F1 8126 Hp Jlk 35 b 22 M, 2 00 W7 B 2 25 15 46
(53.6 %) , 7 P IE H L WFAS P2 ) B & B R 51 18 1 (64. 3 %) , W M Jigi s o7 B i 42 78 18 91 (64. 3%0) , B g
SR A B ARG SR B H R AR TR 6 f (21, 4% . VL B S 4§ (14, 3%0) ML BT % 3 61 (10. 7%,
PURCALA B SR8 6 B (21.4%), DM R H 8 f1(28.6%) ., A CT ¥IE® . /i MRI &R 5% %48 19 4
(67. 9% ALFE A A 22 B BERS 8 $1(28. 6 %) AR A BAR 6 #11(21. 4%0) 2548 5 #1(17. 9%) . 2 & R
EAIRE M AS 4 B (14, 3%0) GEIEF851L 1 61(3.6%) ., &it: MEM % 0L -1~ 3 00T B BEBR 6% .38 3h A it 3% L L
PR 25 40 B A e & B AR IR B S WA IR ) R i 22 B 2 RGN E . E S R B RR TR 2 A I R S 1 S 2k
Wr S B 5% 22 B0 XU X AR PR b DO 2 B A T RN . IR IR IF 2 R BRIE A 2 REIE W
W 40k B3 % R A mtDNA LRGN . v 4F LIS 32 37 0 5 099 T8 AL G g R R R A R AL PR TS A . B R
SEF RN TP A T S L 3 U0 ARG A T AR T WA B PR A S AR R L

CXBEIM] SR AN 5 U7 73505 B0 5 T WLTC 7 5 7 VA ) e

DOI:10. 13201 /j. issn. 2096-7993. 2021. 06. 010

[(HEHZES] R764 [XEttrREL] A

Mitochondrial encephalomyopathy involves ophthalmology

otorhinolaryngology neurology and their clinical features
LONG Haishan' HUANG Lihui' WANG Jiawei® LI Yang® FU Xinxing' WEN Cheng'

(! Department of Otolaryngology Head and Neck Surgery, Beijing Tongren Hospital, Capital
Medical University, Beijing Institute of Otolaryngology Head and Neck Surgery, Key Labora-
tory of Otolaryngology Head and Neck Surgery, Capital Medical University, Ministry of Educa-
tion, Beijing, 100730, China; *Department of Neurology, Central Laboratory of Neurology,
Beijing Tongren Hospital, Capital Medical University; *Beijing Institute of Ophthalmology,
Beijing Tongren Eye Center, Beijing Tongren Hospital, Capital Medical University, Beijing
Key Laboratory of Ophthalmology and Visual Science)
Corresponding author; HUANG Lihui, E-mail: huangpub@126. com

Abstract Objective: This study aimed to provide better understanding of the otolaryngologic features, com-
bined with ophthalmologic and neurologic characteristics in mitochondrial encephalomyopathy(MEM) , and to help
ENT and auditory practitioner making correct diagnosis as well. Methods: Twenty-eight patients with MEM were
enrolled between September 2001 and January 2020. Information about family histories and clinical symptoms was
retrospectively analyzed. All patients underwent otorhinolaryngological, ophthalmological and neurological exami-
nations, including: pure-tone audiometry, acoustic immittance ( Al), distortion-product otoacoustic emissions
(DPOAE) ., auditory brainstem response ( ABR), cochlear micropotential (CM), speech discrimination score
(SDS) , electroneurography(ENoG) , computed tomography(CT) of the temporal bone and cranial magnetic reso-
nance weighted imaging scan(MRI), muscle biopsy and mtDNA gene testing. Results: ENT subjective manifesta-
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tions were present in 15 cases (53.6%) with sensorineural hearing loss (SNHL), 4 (14.3%) with tinnitus, 4
(14. 3%) with facial weakness, 3(10.7%) with dysphagia, 1(3.6%) with auditory agnosia. Ophthalmological
and neurological symptoms included ptosis in 16 cases (57.1%), exercise intolerance in 16(57.1%), optic atro-
phy in 15(53. 6% ), muscular atrophy in 6(21.4%), and stroke-like episodes in 5(17. 9%). The results of objec-
tive examinations were as follows: DPOAE were not elicited in 18 (64.3%) cases, ABR abnormalities in 18
(64.3%) cases, hearing threshold shift in 15(53. 6%) cases, Al normal and CM was not detected in all cases,
SDS decreased in 6(21.4%) cases, facial ENoG abnormalities in 4(14. 3%) cases, laryngeal ENoG abnormalities
in 3(10. 7%) cases, EMG abnormalities in 6(21. 4 %) cases, and ECG abnormalities in 8(28. 6% ) cases. Tempo-
ral CT were normal, but cranial MRI abnormalities were found in 19 cases(67.9%), including central nerve de-
myelination, white matter hyperintensities, generalized cerebellar and cerebral atrophy, multiple cortical/subcorti-
cal infarct-like lesions, basal ganglia calcification. Conclusion: Multisystemic syndromes in MEM can present as a
variety of otolaryngological, ophthalmological and neurological abnormalities, such as ptosis, audio-visual disturb-
ance, exercise intolerance and stroke-like episodes etc. SNHL, tinnitus, auditory agnosia, facial weakness and
dysphagia were ENT specific manifestations. SNHL in MEM is bilateral symmetrical progressive or of sudden on-
set since teenage. mtDNA testing may be helpful for adolescent patient whose SNHL was associated with neuro-
muscular symptoms. Muscle biopsy should be considered when middle-aged patients developed facial weakness

and dysphagia. DPOAE and ABR are the optimal objective audiometric tests to monitor the progression of MEM
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associated with SNHL.

Key words mitochondrial encephalomyopathy; hearing loss; tinnitus; facial weakness; dysphagia

28 BRI AILI% (mitochondrial encephalomyop-
athy, MEM) & 38§ [N & 6. /& DNA (mitochondrial
DNA, mtDNA) Fl /80 ¥ DNA % 748 ¥ i 4% hi 44 I
W 5l A8 AL /W R Ak ) B I A5 119 35 A% PR 55 0, STk i
HER A 1/5000 19 mtDNA £48%,2.9/10 J7 )
¥ DNA A48 BAR W R AT R 2= 4 i, |2
mtDNA 278 2 v [6] 353 4% P 00 0 22 1Y ds UL i
W, UMIT R Ei2E SAP L2 EEN
92.9% . 1.69% MBH IR & A mtDNA 3243 1
ARV E N L E T 2R R B it
UL IZ O I R ST AR SO 1 B
MRk I R AR AL, IF 45 A HRRL A 28 N BR R LB, DA
A5 B B SR FT O 25 B AR R AT M HERR BI2TR .
1 #BREHE
1.1 w53kt

WAL BRI BE B 2001 4F 9 2020 4E 1 J
121 28 5l MEM H 35 19 I R 58 kE, 43 B L IR
LS 1N S = [ [ W 2 5 (o e S v e
BECEFMERZ,

1.2 Rk

1.2.1 WrJjz¢ O W 5 (pure-tone average,
PTA) - AL 5% 1 B & 0 i BE I 58 7, 24 355 1 7 <<
20 dB(A) R A = , | Conera 4li 35 Wr J1 #4541 TDH39
HEAXHEFHFTME. RH WHO Wy Jy 4t 2k 72 5
FRUES ,500,1000,2000,4000 Hz 4 MRS S H
fH¥{E=<25 dB HL K IF#;26~40 dB HL K%
JE;41~60 dB HL A fiE; 61 ~80 dB HL Ky &
f£;>=81 dB HL Wik EE . Dig/RBEAE S
SEEM VT B R R S S EEER RS
B >25 dB HL Jf& S0 ik 8RS BE
¥ Sw HE RS 2<<10 dB HL NS M & T /)

R BRS2%>10 dB HL RS ik, 5
% LV JLE DLW M ik 2 b Cauditory brainstem
response, ABR) 1 40 Hz f&a 7515 & WA 2 b B 1H
EBHE TR WY Bk W IR R EE S % WHO Fr
WERLE 2 R, B4 15 dB 228 4 4%
10 dB 218 by JE X5 #R o W g B 2% 6] 400 R 0T g 22
H<<15 dB X RRPENT 3 Fi k. Q7 Fhi. 5%
M <30 dBCA) B = , i ] Tympstar [l B H
M R 226 Hz, B 4G 1+ 200 daPa, 2 1k
J£ 71400 daPa, i 1E 0] 5 #E 47 003, 5= B R
H Jerger 43RS, A BUMIEH . 75 RS Cacoustic
stapedial reflex, ASR): % ik H ) I§ J& & H
1000 Hz, 85 dB SPL Ml ik & . 75 & 4 B {6 >
0.03 mL H AT H & ; 43X 75 15 B (58 B2 ) » 7 X
ST S B 95 MG 0 i ¥ KR A A R S S OE
H oM 70~95 dB HL, QmiAS =4 H /i & 4t (dis-
tortion-product otoacoustic emissions, DPOAE) .
i/ 1LO96 B & GHas . 1L0 Ve #1ER % . 4
FREERT S 80 ps click, 1~4 kHz 55 %3 434 L 4l
W7 =0 L DNLR 400 i 50 3% B4 328 , ] 3 58 B 80 dB
SPL, 55 RFEM % 25.6 kHz, RFEH K 20 ms,
260 W& NN .0.6~6.0 kHz #7 @ IEP . 2 MHIEHE
435, L1=65 dB SPL, L2 =55 dB SPL, {2/f1 =
1,22, ICEMK (1~2 ZbiC B E Sl E . fF S
KF—10 dB SPL. {58 L KT 3 dB FIW M ic 3¢ £
DPOAE, @ABR 1 H % ## Hi 1%/ (cochlear micro-
potential ,CM) : Eclipse 75 & HL 47 #ll i {% , ABR %
MBS E ., 80 dB nHL Ky %) 4h M I 7 % B,
10 dB — R4 EHMAE T . /ML ERM 6.5%
KA SR WL B S AT . A WHO FrifE A
& ABR R 8 <<30 dB nHL KWt J7 iF %, 31 ~
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40 dB nHL M FFEWT F1#14k ,41~60 dB nHL R
BEWT S35 .61 ~80 dB nHL Jy & BE T Sy g, =
81 dB nHL M & FEWr . ©F 5 R 5%
(speech discrimination score, SDS) ; 7£ ¥f 1 I 7 <
45 dBCA) B A %, R A b 5t [ 47 8= Be Wt 7 o 5K
ML 5T K 1Y 3 6 1 U VT M B (Mandarin
speech audiometry testing materials), 5 70 dB
SPL., £ B8 5 M2 #0454 Il A 7 300 36
1.2.2 WA O LHE E (facial ENoG) : i
Nerve Integrity Monitoring-2XL JLHL 75 & B (L,
KRS 1 Hz, P98 0. 2 ms, H] 34 H 7 58 5
2.0~3.6 mA, & YR FF LR E K 100 ps, ¥4
BTR AW/ s U ] A R AR o I 980 L i A A TET
2 2R FLALAL L HE B A L i 57 H A A AR 8 AL
i #h 2232 i sk FAS I UL, 30 s UL IR S8 AL,
R UL 855 DUTE G LR s /R /i 62 CCAMP) I I A
I I 0 D5 B L A S F O B R SV AR A R
WM L T PR AR 7. @ BB L &l (laryngeal
ENoG) :ffi 1] Keypoint JJLAL 5 % H A5 A6 I H A L
A JE WL IUAE A TR RS C22 2 7 IR
H & L7 3z B B LA AR BT R AR A A R
A, @ DY L K Celectromyography, EMG) .
TEMHZNB L ZRKT, @0 F Celectrocardio-
gram, ECG) . 7E.L> HL ] A .

1.2.3 #1%&2% QOFE CT:Philip Brillance 64 4
B CT HH# AL, 0 EM R 5 R E . B2 &
0. 625, 55 % 512X 512, B2 0. 625 ; [ % F &, WT HiE
RN L ZIEKEER R 1 mm.FOV 15 cm X
15 em, B EFEE.H A 700 HU, % % 4000 HU,
@ f i MRI S H hn 3 3% . GE SigmaHD X
3. OTMRI FHE 4%, AH ¥ B Sk 26 P8 . A7 A U o e 3
A g 3 TIWI, TE 10 ms, f# 7 i FSE T2WI,
TR 3500 ms, TE 120 ms, %54 384 X256, # ik
B2 ). FOV 18 cm X 18 cm,J2/E 5. 0 mm, 2 [A] B
0.5 mm, HWrE DWI kA SE F i =1 3 /¥ 51, b
{4 0. 1000 s/mm?, TR 6000 ms, TE 64~76 ms,
BB 2 W, FOV 18 ecm X 18 cm, &5 1 90°, 4
M 128 X128, J2)F 3.0 mm, 2 #E 0. 3 mm, 5%
6T b R R O AL wE R W A P Rk, R i h
0.1 mmol/kg » f# FH & FE i S 48 46 F 75 # bk 5
TR 3 mL /s, 3658 5 47 R B 1A < AR T R e R
T T1IWI 94 .

1.2.4 JWIAGEKA mtDNA JEHEA  FRA XK
FAb T K — R B 2R B E A e =

2 #R

2.1 — B

2.1.1 MR AR 28 ) MEM B 5
15 6,2 13, Bl 1.15 = 1., BWFR
3~77 % AR IEZS S A, v A & (Y 43 57 B TR] R D A&

AR R 12,5 214 Bl (50%) BRETE 4~30 2
B &0, KRN 7~15 %, BRERBEN 6 d~
204, HWH BT IR AERR K 3~59 &, E
MR IR IS Ry 8~16 &, iR AL 8UE KAE IR R 13 %,
14 BIWF Sy 2k e v A7 12 B (85. 7Y% 1 30 3 2
A& . B BLRLTE 1 4E#8  35~50 %,
PR IR AEIE S 43 % o T U H B A AL TR M 4 1 Oy
35~59 %, O RUA IR AF Il 45 %7
2.1.2 FES IR 2015 A AR R 2R S W 2R
oy o RAT T E 4 R G LR IR 26 1R
B ) LA R 2 30 FN 4 B A 2 19 25565 40 OB 43 oA IF 784 12
P BE A7 HR A1 LRE & (chronic progressive external
ophthalmoplegia, CPEO) 15 fi] , MEM f¥ /& L iz IfiL
SiE A1 25 W K %% AF (mitochondrial encephalomyopa-
thy, lactic acidosis, and stroke-like episodes,
MELAS)5 fi] , Kearns-Sayre %¢ & 1F (Kearns-Sayre
syndrome, KSS)5 ] , Bf 5 388 % # i £ F- £ (ma-
ternally inherited diabetes and deafness, MIDD) 2
], Leber i & 4 Mt 22 9% (Leber hereditary optic
neuropathy, LHON)1 "), £ # fh 7 BHME B R
4% 8y CPEO 15 il 8 #i(53%) , MELAS 5 {4
W2 i (40%6) ,KSS 5 i v 2 i (40 %6) , MIDD 2 {3
(100%6),LHON 1 il 0 fif, £} Z A 5 6] 90
WA, 3 BWE IR . 3 1956 L 2 38 SR T 52, 1 B
BRI 1 008 B MELAS, 1 B0 LR . 3 Bil)5
A (1 B 1 B8 ST 52 .1 B 5 RN
2.2 MEM IR FEMR

MEM Il R E I 1,
2.3 IKME

HI#ER mIL 1 # HB r % I ~ T, &
MR PR] X 227 3 AR K i 2 g o), MRS A2 40 3 XUAR
I IR BR T 2032 R A0 7 2 I8 S RIS s SUIR A 4 0
R, L ET W) ) PR A BB ]k, KO IR A2 . fh &
JWUPA 32 450 75 8 B 442 kS B 9% 0, B LT R I, L
WEL, CERERY . 2R . KB ZHH
BRI R B (98 L R e A L SN B A HE , TCBA B
&
2.4 WiJisf

PTA IR XU & M 22V 2, X R PE T )
Mgk, 28 b 15 B0 J) A 6] B2 BB, A R
53.6% . WryEIRMN T REARL 7 H, S 45T FEAL 4
H PR 3 B AR R A 1 B, W PR AR W
* 2, FWARRT-E0T 8 CPEOLS 451))36 dB HL,
MELAS(5 i) 40 dB HL. KSS (5 i) 37 dB HL.,
MIDD(2 #1])38 dB HL,LHON(1 #]>20 dB HL, 4%
WAL PTA 225 G828 L (P =0.85).

7 ST EOBUI IE F . ASR 5 1 B HCR
TWr 4R R PTA IE W MR EHK ASR 1] 5]
16 ], R AR CE T R ASR REGIHHE 12
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%1, DPOAE K 5| i 18 4 (64.3%) ,PTA 1F % 1fij
DPOAE 5% 3 fil, ABR B{E #2518 #1(64.3%) .
A 80 dB nHL LI EE Vi w5 AR 4 4 K, 3 {8 T
T, L 40~110 dB HL, EEENT Jif5i % ABR ARES|

ABR ¥JREIH T I3 G5 3 4, h & 4
B, 2 BIEERM 2 FIREZEERSH VK. CM
BRC#HB T EE R, SDS 5 PTA AR —
AL 1 MELAS &1 SDS 5 PTA A A 1]

th. 13 ] PTA 1IEH %A 10 ] ABR Gg51 1,2 41 TR I BT 80 dB SPL 0% . % 1& W 38 45 A
T 1 B R IAE K . 15 ) PTA St %0 MEM 400 AL 3% 007 1145 5 L% 3.
£1 MEMIgKRM Bl %)
N . a3

kR e AT i TP L ) i
T 16(57. 1) HR &M HILJRR 955 11(39.3) SV & A 4(14.3)
1B B ANTif 52 9(32.1) W R R 9(32. 1) BN 4(14.3)
WM 8(28.6) 18 B AN % 7(25.0) A% 4 o 45 5 4(14.3)
T 77~ K 6(21.4) i 7(25.0) WX - 3(10.7)
AR R A 5(17.9) T ALTE 4(14.3) J6 15 S { 2(7.1)
Hong 4(14.3) BB 4(14.3) W5 PR 2(7.1)
B B 4(14.3) AT 55 4(14.3) AR AE 2(7.1)
N B 3(10.7) WHE 3(10.7) [=giiEiE= 1(3.6)
=R 3(10.7) G R 3(10.7) P DhBEAR TR 1(3.6)
AR 9 3(10.7) k& 3(10.7)
S 3(10.7) SN 2(7.1)
A WA PRI X 2(7.1) EN 2(7.1)
B R 2(7.1) A W R ¥ 1(3.6)

Wbt 2 1A 1(3.6)

L5 1(3.6)

I 1(3.6)
2.5 WHK TR, NYCR S & B AL 45 3 P100 38 Ak ) 4 <,

4 I WL ENoG 5%, #2832 o)y & AU IR
BT L, 5 I L 55 55 IR 5 JUL P 0 49 v 02 94 1R

0202 P I 5K .

FWE 35% ~70% . AL F 9K 5] . % H 5 5 #2 MEMETE PTA w
PRER SR TR 2R IR K e R g ki it
WAL 3 OIEAL ENoG S B MR HUIL AR ff ﬁﬁ E':lﬁ Ef *&?’g -
WUEE A 3 3 Hz 36  15% ., 6 ] P4 Y EMG & MELAS ] 0 1 9 1 5
ﬁaﬂﬁﬁﬂﬂﬂﬂﬂﬁﬂiﬁﬂ%ﬂﬁﬁ?ﬁ%ﬂ 8 fﬁﬂ ECG E#a KSS 1 1 1 2 0 5
& S BH A ST 2028, T PEAKE . #0005 ik H, ] A ) 45 MIDD 0 1 1 0 0 2
WA Z A~T /s B, P EHERIE, MU LHON 1 0 0 0 0 1
KL, Q WA A B, R 224 rh A % LA ait 138 3 4 6 2 28
[T 400 9 i e, & 4% 2 P100 ¥ AR B 4E & L i TR 4R IE
X3 MEM&TEITAHRE il
PTA IE%# PTA B4

W R DPOAE ABR  SDS 7R DPOAE ABR  SDS

SERIE® ASREWN B EW EW  SEEER ASRRE  RE R BW
CPEO 10 10 7 8 10 5 4 5 5 5
MELAS 1 1 1 1 0 4 4 4 4 4
KSS 1 1 1 0 1 4 3 4 4 4
MIDD 0 0 0 0 0 2 1 2 2 2
LION 1 1 1 1 1 0 0 0 0 0
2.6 % FIA—, KIFH A 19 6], 6155 oA pf 28

B CT T H L. KRR PR A2 &
TG MRT 5 3% 3L, B8 0 19 2% 37 805 MRT

Bl s Il (28.6Y) . M HEAEBT AR 6
(21.4%) JGZE45 5 ] (17. 9%) . 22 %K Jis B Jin
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e AR A4 ) (14.3%) IR AL 1 61 (3. 6%,
MELAS 3 k3 [ AT Bt 5 1% 2 Je ifi Ui A . 728 £k, 3
VTG X R T | s el K £ A R R M R AN
B 2 Ak U 3 RS L g e DXL 2 B I s L3
3T I 7 J2 R B 22 itk XU A0 G = 55 R
Tl it e A kAT, KSS 26 B AN 2 4 L B TR
T AL R TR K T2 55, W
i = JE i 2 R 3 R IR R w55 52 .
2.7 LIRS AG RN 3 [N 2

WUPA 36 A T A WL 53 i WA, 28 il b
16 %46, 11 461 v] Ul 27 52 B % LA B R 40 21 4 L 3%
BT 8 S0 T T % JUL T 4 R 1M 45 L 40 i € K SR AL Il C
B LEE 4 LA A A D BH aff L 1R 2 3, HL
JE ] LATE IS A BB 30 SR 1Ay S 1 il B 2 T
IR EE MEM, & R K 25 45 Fh IE 8 mtDNA 8% 5
A 28 AR i R ABUR ), B AR 8 A8 LA . CPEO Al
KSS Z 1% DNA 1y v- A W 5 K 5 mtDNA K
Br e, MELAS fl MIDD # W mtDNA #Y
A3243G N LHON £ 25 mtDNA i %
Aghiel
2.8 W

M B DL AL, B % MEM (1 AT BB P .
OHE . BFF 2 N RG (HhZ —nl P A 4 &
GOMME; QKM ARG, A 2 MR G (H
FZ—m AL s QZ ARG (ED 3 AR50,
ALHE LA AT (B K 2 R e, B B R AT g
BRI I B AR R A A R A E i b
6 3 )R R CHILTC T TR A A R LR
5 B bR /NG L 3B ) R s L S S M e L AL L
L] LA i MIRT, 1 — 25 WL IR 90 Az i 26 PR A 2 A B
T2 Ko AL R .
3 it
3.1 RIEAE IS FUE ULGE IR

5 MR K A i 2 0 T IR B (10~30 %)
Mg NEL(2~31 2) B R AER 7, MEM
) SR A P 2 Sy LA | [ B e S R A R
PE . Sk & AR S UM R | g€ P R R UT BE O
U EERS A 4 5 MELAS & b ke & AR 1T JE , b 2 1]
REH BT ) TR
3.2 Wi iR

3 Won B K LL BT ik DPOAE 3
K|, 5 AR E VT Ik > 40 dB ¥ A g5
i DPOAE — %, OAE nJ . F PTA & BLWT J1 i
. LHON ByWr J3 8 8 AN g, ABR HUE R i ek
A5, AN DPOAE B A PEAG 28 T, & WA £ o
DPOAE fiz s, ik /& ABR, 75 S50 CM ¥ ¢
B S ER AT 24 PTA FI SDS A — B 75 5 5%
SRS RIN . BT IR E AN EHGE T 3 &
PEITBE 0 NME N MELAS B & 521K T 7 27 F 5 ki
MRI A B F X 51 F Wr #2805 1% R B A RE ) . ABR

FENL T IR 280 T L AR e . R B
Sy Lo~ 1119 ] 0 B 3R 5% 51 AN H T, OAE R 8
SRS IEH B ONE S 5 DE R, AT DL HE R B 40 i A
H IR MRS B A 41 . MEM 32 32955 28 76 B i, {2 A
HEBR A FF oA W B2 % 0 B R e AR . A R E KB
2 5z W IR (A 7 B & ABR ¥R 5L 3 4
MELAS 2 54 51 15 J5 95 A8 . i 0395 728 &6 47 76 5
Wi FIA J o ARG o Rl 8 A7 4 A B R Sk BT
5 53. 6% AHFERAE 17. 9%, & W R B H- 24 5
FARRAE T R4 & 4 E mtDNA i AR R A E,
R 55 MEM 254 1iF 1 22 19 mtDNA % 45 (1)
W i gk KA RN 42% ~ 74% . MELAS,
CPEO Z51f K% WL i) MEM W 7 45 45 B % AR &N
73.9%" . LHON & W IR R & W,
W 8% P 28 TC T A, B e B 2 1K, R ah AR M B
mtDNA 748 B, H- g JiE 5% 19 /b & 4H B 0T sl 45 A%
R AR S BORRVT R . Sk R A AL B R L T
RERE ATl ATP KF TR ME AN 45 . MELAS
5% 8 AT B ML AE 20 S e AR R 18 L 3 T 40 A AN
A3 R T 5 9% R R T ) 401 2K T RE 2 I A4S SORT B
YA RS M 5 . T B A% S RN T Bz BT SRR Y
g FELAIL ) Sy Ao 2 o A A 5 BOPR 48 A0 i B 67 £
AT 5 ol e il R s . 3 350 26 A g ok 20 Tin L OE 4
AN I B 20 R ERAL R R A L BB 3
R 3, DPOAE A [ P AL 2 B B 3% i I & 1Y
ZWAGH, Ik PTA il ABR #:/E®i ., MELAS &
FHILT 1009 kA RA b, BERT AT A OAE.ABR
SR A IR R, © A MEM E g A
ABR 5% 5 x5 54 %, Btk ABR AT AR
MEM § % 59 v X 52 12 ) ] B2 0E 4 0
3.3 M WLIC J7 A I DR 9 o o

#0LF mtDNA f Btk 5 CPEO (90 %) il
KSS(40. 7%) . A L i T 3 iz 8h Rt 32 J5 2 4F i
PRI T A A S 2R (53. 6 900 5 LY 32 35 A
ROS5T. 1Y) M, 5 B3 B A I L M ol s R2 I
B ARG MR . RIE Won it 45 B R E B W R
M P A R T 2 R, AT R A I S UL L LA AL
BEMED, EASMEETESERIKE NG A
i 3 8Bk AEA e 4 UL PR 0 L AR I A R
Bij 1R 5 R AR AE 5, 2R Rk B HL R T MR
B< . B0 C B T g8 AR A B Tk A b B A AC R AT
TR R AR il 98 . 77 B AE 2 A W g AL
H FE] A B 0 & A0

MZ.MEM B £ R G 06R £ BN o/ &5
rHORX /T L 2 s L A/ T B 2 L0 UL/ S B L
WL RS /B e e R i e 4 . R H T
5N mtDNA 58 748 G fa] 3 B0 IR R ok 2 1
FHIG S 5 3R R AE B2 4 205 S 1 0 B, {EL 2 I R e A
B S 0 M R R IR AT mtDNA 28 48 02 % &
ELIAY i < AN B = LN U e R N -2
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