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Abstract

e AIM. To estimate the prevalence and molecular
epidemiology of Leber hereditary optic neuropathy
(LHON) in the south of North China.

¢ METHODS ; Patients suspected with LHON who went to
Hebei Ophthalmic Hospital ( formerly Xingtai Eye
Hospital) from December 2001 to December 2014, were
conducted mtDNA ( mitochondrial DNA) screening. The
patients whose origin were Xingtai, the sourth of North
China, were screened out. The LHON families were
given detailed follow - up, pedigree investigation and
examinations of visual acuity, fundus, color vision,
visual field and other clinical exam to diagnose the sick
ones in the pedigrees. We took the resident population
which date was from the sixth national census in 2010 in

738

Xingtai area as the base, then conducted statistically
analysis for those pedigrees to roughly estimate the
incidence and molecular genetics characteristics of LHON
in this area.

¢ RESULTS:From December 2001 to December 2014, the
463 people from four generations in 33 LHON families
were investigated, and 72 patients were diagnosed as
LHON, 65 males and 7 females. One patient was found
with mutation at T3866C,60 at G11778A,8 at T14484C,2 at
G11696A+G11778A, and 1 at G3460A. In the sixth national
census in 2010, the population aged 0 ~64 in Xingtai area
was 6592466, and the prevalence of LHON was 1. 092/
100000(95% C/.0.964 ~1.22/100000) , and the incidence of
G11778A, which was the most common one, was 0.91/
100000(95% CI.0.79 ~1.03/100000) .

¢ CONCLUSION :The incidence of LHON in Xingtai China
is high, the lower limit of prevalence is about 1. 092/
100000, and the ND4 is the hot spot region. The mutation
at G11778A is the most common one. Male patients were
significantly more than female patients.
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HE
Beg: #7245 T Leber it /% 4 M #l 25 9% Z8 ( Leber’s
hereditary optic neuropathy , LHON) 7 Hf & JI & 1 X B9 &
ﬁi&%iimﬁﬁ%ﬁ@o

Fiik 6 2001 -12/2014 12 5ti2 T b4 R B2 Be (JR
T4 TR BFEE e ) B9 AT B8 LHON 3 ¥E 1T mtDNA
('mitochondrial DNA ) &5l , §ifi % ) H [ 42 6 Rg #5588
() LHON 3% %HX %6 LHON K R #E1TEE4 19 Bl | %%
PR L MR G sE L A5 A G I IR A A, B2
BB 5Z I O R, LA 2010 @%%%\‘&t}\u%ﬁaﬁ[ﬁ
B 1 RN T A J AL XA LLE) LHON R R 14811
SEOMAT RGBT 5 ML IX. Leber j8t A5 V500 ¥ 28 95
AR IR T F R AL

£ :2001-12/2014-12 W[4 4 7 33 4~ LHON K & 1Y
4 BRI 463 1], Bfii v E AR AL e HRF 5 8 Leber j5t
%r%nﬁﬁzéﬁx%%‘ 72 i, B 65 B, & 7 Hil, Hrh
T3866C i s 5 7% 1 fi], G11778A i s 58 748 60 1],
T14484C {7 5 2R 7F 8 ], G11696 A +G11778A v p5 [F] i 2
A2 ), G3460A 275 1 5], LA 2010 4F FE Z AR AN
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ARG X 0 ~64 % HENH L6 592 466 1Eh K
B, TR E I & b DX Leber 38 4% 1 400 b 25955 45 HUG
FH1.092/10 J7(95% CI:0.964/10 J1 ~1.22/10 J7),
HA DL GL1778A v S R AR e 8 UL, G11778A i A i &
i3 K 0.91/10 J7(95% C1:0.79/10 71 ~1.03/10 J7) .,
Z518 : Leber st & PE AL 2095 28 76 v I 5 Hb DX 1) & 95 2%
e, AR TR 1.092/10 J7, Hird ND4 h %
AR KR, DL GL1778A 37 8 A8 e i WL, B vk R
BB ENRE L,

FKABIA : Leber 38t £5 PE 04 2205 45 5 &9 %5 T AT 9 2
A BRI AR s ki i
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Leber 5t 1% P4 A1 # 2 95 28 ( Leber’s hereditary optic
neuropathy , LHON ) J& IR B} 3 UL 1) — Fh 4 ki ik DNA 28742
T SOOI R 2 Y A A AR AT 9 A 1 B RGBT R
1871 4F | fHEFE IR BHE E Leber' " B JSHRIE 1 1% Bl R 4%
fiF, 1988 4F Wallace 25" 15 K & BLIZ M5 5 £ hi f& DNA
( mitochondrial ,mtDNA ) MT-ND4 J£[H 1) G11778A 57254
X,90% ~95% IR E R0 3 > mtDNA ik 58748
(BJ G3460A .G11778A BY T14484C) i) —14, IT4E3E,
] SMRIE #EH = AR &A1) LHON B3 &% 1E 1.36
(F52263) /10 J7 ~3.22/10 J7 (ks 2% 4403) ™ Bk
PI—I01 Meta SRR HASGHN 1:4500017 , T14484C 1
IHREMR S B, 17 G3460A (G11778A — AR 3 fEVK & 4H
Xt BAERIE (6 ~12) 117 | AR ILAFRAE ST
1L 2 T PRI R A Rk g B H i Ik, B &4
)5 LHON %954 54 miDNA 4 60 24 (http://www.
mitomap. org) , A 7E VA YT J7 ik S 254 J5 1 - A K 1 58
i, EHFAORS, AT, X LHON #E17
TR A R AR R, DR, R340 1 LHON £ 35 78 Hp
FEIIHS £ Hh DX ) 2 9 6 AT — 8 B PR S, FRATT Il Jost 2 A
7% 2001-12/2014-12 7E3 b4 BR B = B (58 5 1 IR B
i) #ti2 H A ND4 G11778A, ND6 T14484C . NDI
G3460A Z&K7 1A DNA 2845 B Y 253 fi] Leber it 4% 14 41
PRz A 85 i TR 5 45 19 LHON Sk 33 441, Xf
XSGR () 4 ABER AT T TR A0 1Y 5 & U8 A A
PREGAT , 15 H v I 45 3 [X (1) LHON f8 34 A& Kt
1 X &MFE
1.1 335 MBI TR R A bR 5 R IE A SR AT I IR
R A RS B2 B A0 B 2% B3 25 0F T L AEAS T R KR
AV R, % 2001-12/2014-12 52 T 648 IR B2 B
(JFIm & R BB Be ) #F & LR A dR Y LHON B
AT BF5E, W B BE AR HE: (1) miDNA £ Il ND4
G11778A ND6 T14484C NDI G3460A Z/b— M 78
PHE, 3 & I E B 48 5 LHON AHC I SE R 28485 (2)

HEATIRET P05 HL A B FFA 2546 4 HE I & I Best %5 .
stargardt W HOGIR &SI E AT EE Z W H B IR (3)
17351 CT B MRT HEBR 5 9 55 (4) Fr e 2 I8
BB,
1.2 Ak MBI SR ER LHON B3 17 1R 40
P EN E RS R SN PO Ry W biia
PR AR, FF T T s RIS L e A 2
DOCRE MR IMAE 15 | H 2 S B SR B A | B
173K CT HEBR BN B 8, 15 T K R AR Kl
PREE , ik 1 LHON #h i JR 35, X 10 2o 58 R W 54 B4 7
Bt U5, AN FE B 5T 0 18] 2 05 2 8 S B BB AR Kl . A
C 22 ZERAE R TR [E 2010-11-01 B0 R FrfERT S 347 T
AR A D EHAERTEE 0 ~65 % 4N OHH
FH

FE AN T 7 - T AT ) 34 Z FE W VT R 2F b A 7
mtDNA K, Fl IR 2 A0 J 5 K O 2mL, SR FH 8 40 F
WR2F 28 Wi VLK 25 A Bk 2= e, B Tem® 19 38 48 A ik 31
1. 5mL BB IMACK B DNA 2 EUZE ik 500wl
ZEOE T RGN 30 L 56 B Y 5 LK
LIRS, BT 37T CAKIRF LR, A 2 M 2Rt
B R, R B — S0 il AR vk B ERUAM B I 40 B DNA
i ] Primer 3 #F1% 3 mtDNA H 9 5 B o1, B4 Bk
A B (PCR) 738 K B, 5l W ¥ 51~ 17F (5 -
TCACTCTCACTGCCCAAGAA - 3 ). 17R (5 -
GGAGAATGGGGGATAGGTGT - 3° ). 21F (5 -
GCATAATTAAACTTTACTTC - 3° ), PCR & v 1k & H
50pL 25 L Taq Mix, b FHEYI4 1wl JEH 241 DNA 80ng,
JnZ: 8 7ok & 50pL, PCR W &5 45 95°C 128 1 30s,
56°C 3R k 30s,72°C ZE{H 30s , B AEH 36 K, Bt 72°C 4E
1 10min, R 15¢/L Bl HEEE R oIk W LS PCR 73 7=
YR R — BT, IS i, s A 2lifb 5 p i
FAY BB A PR B HE AT 00 B N I 2R AT IR 2
30T
2R
2.1 AOZE&EM MG FEAENT R 7104114 A,0 ~
14 Z NI R 1264133 A, 5B AT 17.80% ;15 ~ 64
BHNE R 5328333 A, i 75.00% ;65 % KLl FAY AT
1511648 A, 15 7.20% , %5 JE LHON B A& % i A 1
2ERFIE S AR Y 7 B[] 15 5 58 R 1 A s, FR AT TR B 2010
ARSI A B T 0 ~ 64 % (9 A 8K 6592466 1E
R FEA TR
22KRRBEREERSH AT 33 HlEIEH,33 MK
A HEA TR RIER 4 R R R 463 ], H AL
AEREAGY LHON 35 72 ], L& 1, 78X B Z % b ND4
GL1778A ZRAFF F 27 4>, Ah i 1% 55 4, Lotk 7 1, 4F
% 6 ~38 (- 15.32+6.25) % ;ND6 T14484C KA K 5
34N AR EME 6 ] AFIRY 11 ~24 (P19 12.32+5.25) %,
ND1 G3460A RAEZRZR 1 4, BYEEE 1 6, 4E1 21 2,
G11778 A+G11696A ZRAFFK & 1 A, Ah i % 2 i, K fm
AEWY R 13 B H 21 % 53866 KFR 1A, BiEmE, &k
WAL 28 %
2.3KMmE 133 NMRETIA 72 HlHME ) LHON £
FARTHE P BRI E L L) 2010 4E EF B SN H
ERIB A HLIX 0 ~ 64 2 5 AE N HTEL 6592466 1F b 4L,
PR R TR A X Leber it A& P 2005 748 HUiG R A
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F1 EE33 4 LHON R&RIER

REM T RN, FYEREH)  FIRBEB)  PEREB) BB R RIRAE R ()
XTO01 G11778A 6 2 7 0 40
XT02 G11778A 8 2 7 0 14
XT03 G11778 A+G11696A 5 2 6 0 21
XTo4 G11778A 8 3 6 0 48
XTO5 G11778A 6 1 3 0 47
XT06 G11778A 4 0 4 1 28
XTO7 G11778A 14 3 8 1 17
XTO8 G11778A 3 1 4 0 14
XT09 G11778A 11 2 11 0 12
XT10 G11778A 5 1 3 0 15
XT11 G11778A 12 8 11 0 13
XT12 G11778A 4 1 6 0 18
XT13 T14484C 10 4 9 0 15
XT14 T14484C 12 1 11 0 15
XT15 G11778A 4 1 8 0 48
XT16 G3460A 1 4 0 21
XT17 G11696A 3 7 0 46
XT18 G11778A 14 3 7 0 19
XT19 G11778A 4 1 4 1 14
XT20 G11778A 5 2 6 0 14
XT21 G11778A 15 4 9 0 7
XT22 G11778A 3 1 3 0 14
XT23 T14484C 5 2 4 0 17
XT24 G11778A 7 2 5 1 15
XT25 G11778A 4 1 2 1 19
XT26 G11778A 3 1 2 0 53
XT27 G11778A 10 3 15 1 38
XT28 G11778A 9 1 13 0 24
XT29 T3866C 1 5 0 28
XT30 G11778A 10 3 11 0 13
XT31 G11778A 5 1 5 1 32
XT32 G11778A 2 6 0 17
XT33 T14484C 10 1 13 0 9

1.092/10 J7(95% CI:0.964/10 J7 ~1.22/10 J7) , Hf X
G11778A 37 5 R AE Fe J 8 WL, G11 778 A i 5 () & 9 R h
0.91/10 J5(95% CI;0.79/10 J7 ~1.03/10 J7') ; TEIX L
FHh BRI 9.29:1(65/7) , PR F R K
G11778A FEHZAE
3 1tit

WA A AT & B LHON 3% v /MY R s 4F
ALK 6 2,6 ~12 % JLE KA LHON & ILA 4 41,20
% VLG RN S B, Ay 63 #1328 12 ~20 % &K,
$27~ LHON 7] LIFEA R AE 4 B & , 7 A 47548 & LHON
RIRBENFE T BB s K R A & B LHON B KR 45
K B (B LU ATE X ) i (B RBP4
B X)) B ACH 3 9, SR AR A b I A i 7 BT A
#) LHON &5 & b GL1778A RAEBEX AP R . ik
F| 7.86:1(55:7), 1M T14484C . G3460A , T3866C &%
G11778A+G11696A i 3t47 10 Il &, #4055 ¥ R
LHON 835 55 1% A 0w 26 B & T o, Ui B ZE TS &5 b X

740

LHON & m B B 2 Ttk UAREEREZ, L
UM AT AL B, 2002 4 Chinnery 7EJEA% 2% R LR XS
2173800 AHEHEAT T 55— LHON AT 4 I8 4, 45

H7R LHON &3 3.22/10 1, KL% K 11.82/10
T30 A € R 4 W K 5% 24 W 9T B LHON & 9k R A
1.36(252246#) /10 T3 ~2/10 J5 2[5 53 Sh R 3447
f—351 Meta 43 H1 .78 LHON & %% %4 1/450007 , T
XU G DA BT BRI o 5 AT AT
WA RGN, FRE BT A ARZE  TAER A 3
2, 1M HLER G X A PR B R DT I AR 205 e R itk
B AR s NI T AT F R A R R 2, R
Z NI IV G LA B, FRATTRY BN BRI & 3l X
3T 700 J7 NI SEA M B A TR “F IR A FEIT 14a Y
Il R TAE %5 e SIS 45 1 X 8 T4 07 R & A L X, N 1R
SRR/ i HLT A A IR R EE B (R & T IR B EE B )
FHEEBE 100 AR 7 5 FETI £5 1l XA 35 468 g 1 7 2 R
WREIMSE A REZ 4K ZBE# 12, LHON | F His /%
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PR A G 3 RIS 4 5 19 LHON SEiE 5 RT3 1, R
B 5> HT R R A BEDTTE SR, 783X 14a [0 R] Hp 47
FETFHCRAS | BB BE 3T R R G 00, 4 B B 40 B R A
W BRI SR G HIX () LHON & R AT — W) 4k
I, T A5 H % X LHON &8 A R ECRE B, X Fb i
WA — P IRAT R A PR R e e S A
it , SR LHON 9 & R 25 F 1.092/10 J7, BT LAFRAT]
5 10 BB 5 A 22 1Y R A — o 258 {HR 0 X il
52/ LIS LHON A9 &5 R F B, 4 3 [# 9 LHON
RIFHIE A AN KT ., EHEFEX 1280 HHE
LHON & 3iF # #F 17 8k 4 3 R Kz I J5 & 3 ND4 | B
G11778A 25 2% 5 35. 36% , ND6 Et T14484C %€ 7% |4
4.49% "7 sk ST %) 66 ] LHON M HEATHIIT G &
FLT11778C L 5 R A8 5 83.33% ; T14484C i 5 R A% 5
13.64% ;7 5% 1) B 25120 84 % 140 5] LHON S&3E & #E 47
mtDNA iF 5% 5 & Bl G11778A i &5 & 728 55 92. 9% ,
T14484C 3 f 2878 17 5. 7% 5 A1 50 M L 1 F 5% 45 SR i di
2SRRI R R E R EN R SR EE R FAEY
2 HBFFE X% o) L LHON B M2 7 &k B
B HE DR G AR 5 K & R LHON A EUm AL, B0 1) A bk
WERE A FEAR T 5k B8 3% Ko 30 1l BH BT 98 AN BE 2 R o
Il RIS TR 01, B30 28 HE ) =AU A PR A, T’
TG X Sk Be w2 i TC R S S8 L LHON 35 & 30 % L
KIRAY LHON H 2% YE4T miDNA 20 #7, & 30 58 1 52 %
mtDNA 28 725 [H ¥ 5 47. 3% , H h G11778A %5 748 |
36.6% ,T14484C 7% 5 4. 5% ,G3460A 5 1. 8% 545 i
FEMF IR A5 AT, M 30 2 LS & R ) LHON B &
GI11778A 5 77.8% '"°7 | FEAR Y A o, TR AT & B ND4
Sy E b R ERI A HL X LHON 275 il $45 IX 0, 76 =4
JE KAV AR R GL1T78A 78 KA 4 Xt . 5 fr
LHON H# 11 86. 11% (345 2 1 11696+11778 %) , A
B R AL E] T 0.91/10 J7(95% CI:0.79/10 71 ~
1.03/10 J3 ), T14484C fii f H: Wk, 5 LHON B # 1
11. 11% 1 G3460A v i 5 /b AUA 1 B &%, 5 1.39% ,
TEIXLE LHON (BF IR LI T 1 BIHCA 1) 3866 1 5587
B TEIRYT T E AR EE 4 H AT X LHON B3R 7 5 W47
RA MR, RV EEERRIS AL AW (W SCH KR ) | 7R 500
)R B LHON B3 A BRI PE T, 55 A6 RR
7 BR S — R ARG 7 v (B AT AR AL T 00 iy B
BATF =gt — L 0 55 v P B2 45 536 97 XF LHON B3
I RET T,

T2 &R G 2 m , AR R M AREZ RN EZ
b FRATTHF AR X B 58 R AT R, BB & I 5 55

LHON SR E A TA TR 58 Bodle e, Ak e ARk 52, 158 2%
PRISCAJE SR T4 AT 0 2 V8 A5 D7 vk, XIS 65 4t IXC 3
Fr—UCRHA1Y LHON ATy~ 4, 753 1 FE LHON %08
ESUNLY S E.
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