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1. 21-2ALBER = AE

i

21-¥24L BB = fE (21-hydroxylase deficiency, 21-OHD) &%% KB b g
AfE (congenital adrenal hyperplasia, CAH) " WIKKA, 2 HT w5 21-
FRAUBEN) CYP21A2 HERIBRIE 5 308 b R 00 28 [ R 3 A P i 1 — o S R A
s, R AR e, SREBETRAER FIRES, SEUEGER: &
HE R MR L S, SR RINEN R, BaMULTEREFH, Y
M A B e

73 BB FIIRAT 7 2

21-OHD HAL T-Getifk 6p21.3 XN K] CYP21A2 BRIRAE 51k . HYmhd i
BN 21 FRALEE (P450c21). ZBEMHEAL 17 220 (17-OHP) #44k 11-Bi% Bz
JREE, (A B (A AR 1L R T, 4 Sl S Jo e A [l D £ 44
21 FRANGE P PR AR B RE o A0 [ ) 45 F 2 40 e B S /KT i, i 47
RAGAE TR ACTH 43 b3, SIS b Rz o 20 M 1 A5 T e ] i 0 A A S
U R A AR Lo, [FIES BT R AR, R (e
R RS BN D SRR T R I 2 R, 7R T SR A U Ry
AR J5 R—— S R AR o AR T e 3 AR AR ORI L 2 A
KIERN (DHEA).

CYP21A42 LR W FAR KA H R Fh, 80 % fF/E LR AL AR AL M k. 24
FAF G 21 BAEE IR T 190, RUCAMEKE, S IR MRE AN =8 i
RE, BAEILE BIRFES . B EVETR R Y 196 ~2 %0 i, R[] 4 P 4R TE IE R
VO, JeEh iR (EREI TR R A . BREHEIREE G 20% ~50% 1, R EE
VT ASZA . Fo e R Y- I R A 0GR L TR R R R Bk = R E .
HMEWCER ™ EALE, 21-OHD 70 AW R OZ WA 21-OHD, 41 [ R 5k =
FRE X oy Nk 7 (salt wasting, SW, Z1d 75% ) A4l B4k A (simple
virilizing, SV, £/ 25%); @4E& #7 21-OHD (non classical CAH, NCCAH).

CAH WA BRI B IR 27T 0 N 2 B8 . 21-OHD 2 s WAL, o
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90% ~95% . [E NN ZEIF L H A ) LIF & &2 N 1/20 000~1/10 000,

I PR R

21-OHD 115 R R B0 8 AN [RIFE P2 114 2 6 A0 sy R 3R MORE 9 K28 B2k ) L
T3 1) S8 ) LR DA [F) R FE B E R R D REAS (R B, WK S TE /7 ol XAt
MRFRNAE . BBVS . SIEBK. EIRORIVTEMAKESZSE. F ERGRE R
21-OHD SW RUAER A LR o AR L, RPN AR, s s, i s &
VEARTE, ATAEAIGILNE, BSOS K . 7™ RN LE o) 3 Behh & 5 AR 4 &R
GRRIN, 7R R v AR L U R 5| A B O R

R R MURELE AN [FAE RS R IUAS — . L8 21-OHD ¥ Mk 2 L AR A E
S B A ANFIFERE B VAL o R R BRI, MR B 5 AE K, 3 A A B 28 w4200 53 1k
KYVE ERIFERE, B 2 RIE TR YIZERE, HHEILEMRENE . (HKE
NANREA A PERR, BB A IR R e N AR AR A COREAIT D PR L
JRANZE ) LIAIS v] BE TG 2 1 K S AN B A e, R IE RS I WIS R . 4L
W, WSS RSN EAMEE R BEELEIBZER, fEEURE B R
R b Ml R R G O S =1 N o E R L N TR R RS e e 6 €
(GnRH) MZ&I6, KENHHMEER . LR A S HIEREARMER
YA B 2K . 21-OHD JE4 SUREFH ISR 5 #1012 2 B0 §igk &
EIS A B 11208 21-OHD o W5 PEII7E B A AT 06 AR 2R 1R AR KA 18 1 K ek,
(e S=g=E s

A 2 045 B AN R R (L 3 R, AFL2 NS 9 2, 40 B LT Touk ek
G

NCCAH J L2 JA055 5 315 28 A S99 PR 52 AN [R) 2 1) v ME BB IfLRE R 3,
WA A I A AR RN TR B 8 PR i e

A

1.113% 17-OHP  17-OHP F 75 /& 21-OHD F%RE 5 M2 W48 s A 3 2967 Wl
fabr. —fRIM S, 17-OHP Jhmlg s, ByshfafeE . 8 17-OHP 5 ACTH
—FEH R N ER, PRITE A BORUR LT, SR ) LA ofi DR 7 B S P A S B



KTPH PRI, st B 5 R A &R,

2 BEGH ML IE R EEAN ACTH 48 SR 58 3% 1ML 3 2 s B PRI f ACTH FHis e
A 21-OHD 3 [ JREE/E IEH U, i ACTH T+, T4 & Hmhabrss o Rk,
21-OHD 28 7Y 38 P iR FE A IR

BHERE AR D R A RN E R B WL IR 2
EFIWT. MM —HR 5 17-OHP A 8F BRI, 12 WroR = U ff . DHEAS
12 BN LR EAE IR 0] A T o

43T FIR BT BRIEE . M Sk R MBI B 3R 7E 21-OHD SW
T, ARIZR A . S AR R AL T R WA ThE, B R
REMIGT R E AT ITEAR . BRI RSN SRR SRS, (B 1/4 LI
P [ P P TE R

SOutfk Qe EEH T RSN 46, XY MK H R

6.518% B EARM B HiAN CT 53 # A &G B T b I ioRg s = |
B CREAR) WARER . LR EE T B, 2 2 IHhHmaERe.

TIPS 21-OHD {36 K2 W1 0 18 % A= A6 2 T BA 55 R B Al 11 S 51 12
Wik +or B, JEHARSWIRG TR, e S AR

21-OHD 2T L& IR R HE 17-OHP ££ A IIAH SRR W RN LA
Wr, DA TRt WIai2 W . B AT AR X T & 21-OHD 8L Lo
&, AT ARG E 17-OHP [Tk, #&ig i e 3tiRgir.

NCCAH 3 M35 B¢ 5 7 15 % BAE IEH PR . ACTH IR 8lls 7 e
17-OHP A E 2 Wr B AN E M, Sk PRSI L B2

LR
HILEI TS 21-OHD % 5132 K (6 509 (45 -
L11B-FALBESRk e (CYPIIBI B:RZRAL) WA mMEEER AE, A HAE
R R SRIN, i WL Eh B R I 2 WK B B R R = IR A, R
KRR, ZB5 17-OHP T . (HEsr S MR IEE, %8R FAT R



Rl 21-OHD %651«

2.17a-FABEGRIEAE (CYPI741 FENRAL)  MEEgRINGEHRA 17, 20-R5E
BEINETE, WGIRR I N #h B BTG 2 R, I & i & A S MR R A
RMIRI, N EERERE, Bt . 228, 17-OHP FAKEUES .

3 RIEBEMEE FIRKEAR 2T NROBI 2L SFI FEKRAE 33
e RVES EIREE R ThREIRGR, A& HHIRDIAAR T, H B 2 RINE LR
KEAR.

4.5 FRRE R B R MR U LB DL e MR U
IRRIATI, AR B R 20, H%F 17-OHP W3 T+, {1 ACTH ¥ &
RN RS Al SRR AR

S.EBINVELEEIE X T EHH B R A 280 1 Bl R AR 2
M3, NCCAH RIS ZRIPHELAMEA —EHS, HEZRIPHELS
AEJR P 3 DHEAS [Tk, Alid o o i) & i SR AR A i 4 0, b B AT
CYP21A2 FR K LB A2 W o

BT

LRy HAs 128 21-OHD ANEZEM I E ¥ T7 . 1697 HAR B H5 & 042
B (R R R, TR A ER A R I, R R IR R IR A KR E 1
B, IRBIEAEL S, SR A A

DEER RS ERIGIT AT AR R 2, TEAAENBNRIGT. B
T M R R E AR K R R Lk B R B i i L 8 T R RAF IEAE RS, dIU
ST IR B AR S, LA R AR IR, anik e R B
FERFA . ST RS B ARIBYT 7 RBES RSN J1 510 7N Eg s MAAL
J7% . MIBERBE AR, /IR, RAE W IEEAT =Y. BRI &
T B PLEE B R AR B WAME e, IR ] BRI R ACA BT &, kil &
St A AR PR At AR 2 I 2 TR 2 i o A LIRS 22 995 ISF 7 %ot i 2 SR R 11
FIEBAT U, — ) LRSI AT IR 10~15mg/m?2, &H% 3 RO A E
15~25mg/d, &H% 2~3 RHMK.

BEREEIRIT AR IR RE, SGVE SRR BRI (R A



PR S BT R R B, 8 G i AR R VR I R ML o 21-OHD 2k #h 28 7E i R o I3 3 4
fils_F I FH B SR T DA W R o R e B KA RO o R AT AR A
AT ME— 5 R R BRI, mT LA H oy 1~2 WA, Aot 6 5 R ek i
SRR RS O A 1, AR I AT R B o T A AR T R0
B AR DSB8 M) s “brite ™, e IURR 45 A A R Fa b Ml 25 6 )
Wr, SEIE BRI R B HAr . —MRJLEH Z WA R 0.05~
0.2mg/d, HEH> 1~2 KJkRH: BAFIE 0.05~02mg/d, &H 1 Rk,

4 RKBER M BREER B R TR 5, & e AT
W, TR S BRI Z A, I EAKMREIT . ST OGS RAE R
S, ATECE R IR R RO R R HULR N T A S m g S
BH R RIRIIE S SHYINETT IR X R AT LR . SCREIEAL B i 2
ZIHHHRERA R, FILET R E T B K.

FHRORE HE

FEIRTT I R v 75 2 A e S (AR, A F5 M S o A 3 AR B T R AR
ARBPRER, gz, =77, kE%, A TR ELE FIRERIRA, EF
WA LBERT Z R, i, AEEm. %, WImE. #aEm .
4. ACTH. 17-OHP. S2MH . MM W, B 3k B all s 2EPE . Mg RIkE 11,
LH. FSH & PPN JEUR P mi G 00, TR0 B ot 3 A h B LR I e BB AR,
RN NRACHS B % PSR R PR KA IT A R B

T HMEEE, il 8 %N E NI AN S LR R (TARTs). TARTs
XF 21-OHD 544 £ 385 AR R A0 T BE A BURFE A .
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67 Calbinism) CFRER B Bk F469% Coculocutaneous albinism, OCA). ¥z
RAEEAIE . BB e RMEGRRZ, P Qe iR R s AR B . &
DA B B IRIE 0 BB R B R A . AW AL R, 5ERE
iR 3 A S 1 2 A 6 PR 4 T S B0 R R I R A

T3 BB FIRAT 6 2

ZRMEAHE N TR OCAL B 73 AW ANIEAL, OCALA F1 OCAIB.
WARILE AR ANREX 2y, —F I TYR (tyrosinase FRE IR L 5AE, &
SR RN E VLU, SR IGIRR AL KA, H OCALA B BRI i 1 56 A Bk,
HEHE Rk 8 i Z JE R - OCA LB B2 BRI 5 11 W 25 F [, (R A 2K : OCA2
T OCA2 BRI G ABTF=E, 125 N m it 2E 2 /MRS it ia B . BERL a4 44
KB ERIN, MORATEAME AR OCA3 BT 9 5 Ye i fA i B E IR AH 5%
HE1EE (TRPD RARTE, NATREMN, PERGER, ek, Bk
N AT OCA4 FRAZFER N MATP (SLC4542), Ymtisgsmm & & it %
B A OCAS RAFER ENALIX A 4924 OCA6 RAZILK N SLC2445, J& T4
B TR AN S A B R (0 — s OCAT SABIEN ClOorfll, i & & 5t @ IR
HEERAEA, M ERAEK M. IBAE N X BB, B
N GPRI43, 77¥) OAl &—M G A, - SFUE MY skifEsH#S,
FIhRERRRG 51 e BB MA AR R T, BARIAL . ARET AR ZEY 5/10 J1~10/10
Ji, DAEGBANMEZ, JEP—Le [l R % 0] LLA S 1:1400, HE BRI HRL
4 1:18 000

I R R IR

9 iz A AR AR BRVE AR PR 2 AR 3oy 7 L. R
ERVHIRARRIL, HaesBktRkz, KRB E Bk, RIKEmREK, 2
AR, JREA A RN ME Y 5K, BRI R UK, & HBLH DG



VERZ 96 JCACTEIE A . BRI S SR A g A5 i . B Bail. A, %
i, St REELEERE OGRS G, WM, IES R, AL
BEIRiE . ARECIHE, BAIER, [FRE AT DU HARLE B2, Wil BT i
BURE TR MM REE AR A AR IRERR B

OCAIA &2 #1L78L fr Fis Z BRI I 14 (1) OCA. IR IR R BN HAER By H 6
K G KEEIRE . FEERIGEK, KRITE a6, HFHIRTERRE
TS . E RN B R ME AL 2P 0. BE R RIIMERUE, HR
A KRR . OCATA AL BRI ™ 5 B, 7 B n8E . OCAIB B4
T OCA. 3 OCA. 18 OCA MR FEHUEM OCA. B3 HAER R B
JLVFTEER, H10~20 5 5 r] HILERMERAE > AR, ARSI,
H 4% )5 0 B R IR . AT DA A B R B S s B R I R U Y
OCAIB B HAENA Atkk. WRIRMECRE, HFHENLRAMBEAG, K
S I R M R FE U, 35°C UL R RVE, FEHMARR NSO E, TRAER
R

OCA2 7F& 22 S SRR P PE MR B Stk 4k, 2 ML TR, IR Y
ZRE, B RRANT A 8 B 21 o B (3R, BRI o) DU I e 3R
R, OERPEIAR AT AT IR O, AR ABE T R PRI SRR T DL I e £
LAY, RN “ERf OCA”.

OCA3 7 AR M R, IR OCA REVELFRLLH (4 JE ik 1R 4038
BER. WEBNERAIR. 241 OCA 5 TYPI BRI TRABH XK.

OCA4 IF R THARNEE, IGIKRIAT Z G R BB LR, 5 OCA2
KAk

OCAS IR RIS R AR, IREREE. Ba, PR
MR A R LA AL 255

OCA6 B MG RTINS R, T AP0 335 K B IR, W35 B
O, MM R MR E AR, PR T DL R IRERFEBAEIR . OCA6 35 1 ¢
REBL S JRERK, BREGBMBR, NAORESEEEREG.

OCA7 BFEBRERIBERLLAN, HREFAEIRAA R, o G AR IRER R B, W Z B
RUEERE N B DA A 228 B S o 343 FI AR Jo PR TP HR 3, SORRBR 1 1k



(OAD), ATEERFSPERAL . L2 I, REDMIN AeAe, (AR FSAIL 0 J A AL 2R
OB BRI B, IR ER R L v AL, M BB B R PR L. A
TRER T WA AR A H SO IR . R R B R BR . B B R A
oA R ZBRL . 2R I PRR IS L%, (HH eI m] WAL B
IS

A

Bz SR A 05 B ARSI AT W3R Bz JR R D, (H R R AT A H IR

AT LA [ B bm HEA ) o0 S gEAT A 0K A L R T Bk 2 . IR
A SOE A T A . A AR IC SR B ). MIhEE. AR

ZL AR 2 (videonystagmography, VNG) A] LLXHRIRZEBRIIRIGE . 2
A R nE S AT BN RS Tt AN, FRREAT IO AT

VARG Z AR B P b R B R B ok MR € 3 i 2 L IR R A i PR AR B
5y LW o ABBRDFAEARIZRA 2 18] (IR R F, SOEDZ AT LU iz i
TR L .

2L W S ATZ W P RTIS I A LT LA T 5.

(1) B AR Lk BB s kB FE o i B 12 K UL TR R A Hh o e B
R

(2) BB ERRE W 08 ES 19~27 B, £ B @53~ F
AR ERIRAE S G LB RE NS, WG )Lk A e, BEAT ELAGIR P BT 2 W

(3) FRRTSE RS W EE IR R PR RAL, IR AES2 10~ 12 JH 8 Id 4K
EHFH, FEBURJLEEFLL DNA BEAT 087, IR 217 5z Wi B 5.

LR 2

AR 2/ 5 DU R REAT %000

LA AR NG R IR EZ BRI JL R BBtz e, BT A2
e, AREARTBAIE 2 . 98D BH R . 2 M FRX AT e S IR Bk AL TRV, (2
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AR 5 R (0 58, R AR TR R W 4 R PR s it 2 DA S L 200 B i A R
B it = BN A5 R I AT DAREAT 4]

2R RAE RS REARERG K. K2 RRME R IR DU,
RYUA W SEFECFITIRBE, w0346 . 75728 5 8 nT 2 (IR PR B e sl e ke o (RIS m]
DIMER IR AE RS0 AR B 8% VLA 38 45 o ARSERIEE R A TS A
IR AT %50

3BEL AT Yk 4q11-12 1 KIT BRI R 33 A0 T 9K
T VU A g e sk B, R BB HAER B B O
RAFFAEN R . BE 2 B3FY, i) WIEH K 8. HIUm %k B3
S5 TG B R AN . AR 2 A0 AT . A SURER 2 R I S R 2 W ) 45 R T DL Ak
TAEAT 2 W

4. Prader-Willi ZRG1E AW J& T R K B RAGHESIR . 355 OCA2 FHE
AR B RBGR . REEE. B ERREAR. BHKEERE. K& 15¢ K
R FEAI KA. B REH ZGZ RIPERATLLE OCA #7450,

5.Angelman ZEA1E AW 15q Y fh Bl RV S IHRRHEEFE AR
R MK EBZE. Nk, RIS, RIELEEHRGERZ RS
OCA #4745

6.Hermansky-Pudlak Z551E I PRI B0 B BEBR S IRAEAR , AN
L TR BREFAEAG . P2 . B S SO IR A R G2 REIR

7.Chediak-Higashi ZZ&1iE IR RRILEFE OCA BRES &L RIEIR, REi% %R
RER GG ML/NR TR T B S E00 ML ia], 2 RS RERERT, S BRI,

i#T

ELRE R AN A, R IR AERRRIER, [
B PGS 89700 B RSN, RS, BRI R
o EC I B R R, LR SRS, 75 BRI AN
WA 1L T = A S Se3R FEIAY T B
B, DMRPIRET, WA, RVRDITR, WD . L)
AL A T DL (R B T . LR 75 50 DL G SR T AT
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TE Sk SRR 55 LIRS L 51 0T LS 0 0 MR 47 4 I
IR 5 S 47 A B MOS80 R 10«

BIriRE (8 2-1

FERBEAI, 48 B BRERIBIR

l

RETAHRIMER . KA Bk T2 gett. P24 i R 55 R 505 2RI

l l

e &
HR B2k 4L H AR ZEAAE
J7 B 2H 2R 95 FE A Y Prader-Willi ZE&1iE
M IR IRERCGEIR B A Angelman Zi&1iE

Hermansky-Pudlak £ & 1iE
Chediak-Higashi £¢&10F

K 2-1 Atbimiesrm

S35 3R

[1] Montoliu L, Grenskov K, Wei AH, et al. Increasing the complexity: new genes
and new types of albinism. Pigment Cell Melanoma Res,2014,27(1):11-18.

[2] Grenskov K, Ek J, Brondum-Nielsen K. Oculocutaneous albinism. Orphanet J
Rare Dis,2007,2:43.

[3] Rosenmann A, Bejarano-Achache I, Eli D, et al. Prenatal molecular diagnosis of
oculocutaneous albinism (OCA) in a large cohort of Israeli families. Prenat Diagn,
2009,29(10):939-946.

4] e e, xR .8 Ak w7 R 12 W i BT g Bk RS2 A B 2R
£.,2009,25(12):705-706.
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ik

BURPRFER B AE Alport syndrome (AL FR Alport ZEAAE) 52— Mgt L 1%
IR, NGV AL R (1 -3 B o -4 BER o -5 BEFER COL44n (n=3.
4. 5) RAZFEMIEEERAL . Fri RICENE, HRRELRME, b ERRAE
SESEIRIRL R, B RDUOB LS NN, BIRIIR. AR S
DIREREATVE R, A I M P D40 R R B 5

3 R FFAT I 2

BT 82 RREAR AT F 8, ROm R MAE . LERE R Alport 54
AEREERIAREE A 1/10 000~1/5000 53 14 F0 42 P IR 4 09d 22 B i 1 6 L 5 T AR L [A]
FAE R XOEBEALH T LI o, MR T2t HmtEs
H,

AlportZE & fETREEALHI 737 HE A i IV B9 7 2 1 i 2R DR R AR AR, i
Hoa 38k, o -48EEL o SEESS AN RE ST, BT ECE NER. R BRI
(RIIV AL S 45 A AN Th R0 B M B0 % Wi A% 75 SR O XOEBLIsHE (8096 ~
85%). Y ERRRIEEME (15%) FIEQetik BMEwfE (5%). RINXED
BEE T T ¥ NCOLIASHER AL o BRI TX P tfhq2 r B, i IV AL R
HHSHE CaS[IV]. WG ARRR IR AL N BB A% N COL4438COL4A43E
RAZ, ZHEHN T2 59t Ak, gmidIVALR & o3 Kol

RAZ TR AN RAZ BRI A R e i€ LR R R I 2 57 . COL4ASHE Kk [ ™
B Y R S O™ H A R A AT D4k B IR AT R 4 T D
R 345k . BN RE AN HEAT T JJ 45k . COL4ASHEER 5 R v J2 AB I COL4A6
PR 5 R v R 2 U A e L BB B AR B 3 IR UB o COL4A3BCOL4A43E R (e
k2 RABMAE T BUREG T 2RI ORI AlportZR & 1E, A&
RAL NI A RAE G MR P Can 15 P B R TBMD ) o

Il PR
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Alport ZREHER] T LI IR EDIm o SR A I PRR I B A5 B BIE L R P s e K
Wr 1545t B IERDIVILIR . 8B JRAE DhREEAT MRAL, o i JR W O RStk
BiR MR, WTEZE))EBUR AR HILPIIR MR, BE8 WTHDFER . W 1l
WEMLNENT 1%, JFRERAEZEETINE, (HRFE S EEREDY ESRD 1 X Qg
ERL B AR MO RN R, REASEER T /1 R BN Alport £
BAEE A RIE, SEZIERIRIEZ . IRER ROV FHEAMBENE, (=
BRZRr . =R A EBIE CIRE SR B AT R SIRE . 52 A
2 A AL O HEEBRE - RO OA S o TUT X380 L P 1 B i kD o 3R 5 4k i
Wr 7324k AR T EAMRIE (68% Lk 55% ), LIHENMK T EAMRE (7% L
45%), IRFHKAEFRSESMREMT, DEEEIL A HIFEIUE, 7R &
W il S PEARTEIE s B SRR AL T R B R AR A R B IR
HNE{:

G (mf

BEAFIRL . H YO ARRR PR B3 B XOEB A% 1) I3 1R B it et
JEELHR, W T 16~35 SHENAARMIF R 10 Gtk BB L AT X s 1% 1
LMk ARV, B IORERE S IR . RN BIRE AT, AR
P 4 A A B Ty 3 s ) AR, AELAN 7] 5 5% m 1 55 A1 8 0 A B T RE SR 3B
WA AANIE] o DRI, AT AR S 2 R A T RE T S AR e 0 N DR OFF
IR AEATOENED SRR (8RR RKEAREUR) . HhEHDFEA R
SNRILE AT, 20 H AR ERTRACATRISET., BUREIH N A RA; 1Mk
NBZ RPN EERER, BB R

FEMEE

LSRR A RE S SR IR E H K. B ThRER & 18R ALK
BT R R &R B AR TR BEE DIREEAL, etk A R . W
I H R A s IEAR I G R PR ST, AR RR g A Fa AR i S Y, RIS . &
M I F AR S5 B R AT T A

2.8 FURBUONEASNEE T 71 . BERRERERE, W 7 B EE T
TR, ERKBASWIE. SUNHER AT A TE X R

BRAHEE  RDRIA TR BARE, BEAAZWERN =J9R 8. il
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HETZ AR L 5 22 T 1 A B 25 A4 R PO R

AR OB AR : RN T e N N Bk
JEME (GBM) JiZ34JE . A3 DL B0 2 MR 2 . 6B T ORI
REARA, (HHE AT ILBIGBMYL AN K . B LAE S/ NERRTE A R A, 5
BRAT H IRy 79 B R 05 A B 4 L BESE J, £9309%6 B /IR AT WIRIERGE . %
FEVOC R B IOR T, AR FR X A GBM T BB R I8 M URDIR C3 AT
IgMULR, BB AR . @GR : SeB B A R RO . (H R R R4
AR IV B S G e e ] R LIV IR S o34 o-4BE AN (B o-SEEHR R BURH 45
Aiie

SERFKE  REEARKERE. "R NCOLIA3. COL4445.COL4AS
i PRI

230

Alport ZEAMEEWHK IR R I HLURE . KROIT LR ESH. 181 5F
REEMEGIFEIEE IREA RN EE, WRAFL, RS T
B AUIRIHETE AR . BUS 2T MBS BRI s s BRI
GBM HEL iz 35 AR DA K EUE IEP R JE RIRHEVE SR, B B R k20
YUV R SR A e e 6 R B IV B R o3 B -4 BERD (B%) o-5 Bk 2K B 52 40 A
D 7o P B R A, HAS T AN COL4A43. COL4A4 5%, COL4AS FERIBRE .

LW

L E SRIONMIR . B AR IR MR T HNER T %, JCHE TgA
P AT JE I 01 o PP S S W oAl HRABME A R e R
REEAT 5 o

2ANFEI AR R SRR L AR, 1675 Epstein ZR Gk
/Fechtner ZE A AEHEAT 4], IXPIIEHI N 22 5 Ye iR g il AE LA LR 3 9 4
9 (MYH9) [ RRAPTE, wiEdE N2 W45

3.2 SR YU R AT R A i 70 R B S R D RE SR M, /A A )
AN T S IR S
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BT

Alport ZEE MR TTARIAITE . B HENAIT PLSCREATE IR AR 3.

LARRP R B R-ME SRR R RS (RAAS) 5], AAEILE S
SR FR AL BB 7 L B TR B 11 A2 A F 070 R [ Wi 52 A £ e 77 45 ] DL J i 417
i RAAS WGk TARERRE S, PRACE DR SRR T B E IR, (52 /R
BEEAL RT3 JiE o (E 5 S D00 A SRR ¥ D, 45 v B0 LA AN ' Ty e PR gt g 1)
RIVERT. b4t TEXPAEALER S DIREA A Fr R I AAE, WP s . F5 K
VTS B YRS IURT BRI . BRWRT- T 3R L

2B MEBAGAST Tk R B AR B ) B R AT B R B BT, Wik
PR ENT. ST E R BREARE T B K AEUE N ERIE IR,
JeH COL4AS FPR RAR 3 B/ 93T

3.H SRR BT S BT BGE R RERIT ), EARE TSN IENT ) &
W B OAERYEYT TOAL, BT S R E O A A RN B

A MRFHEE AR AR B A ), ATREIRYT R S
PN e ol ) 7 B 0 450 TR A B T I IR B s SR IR 1 s AR AR B S IR Y A
TENARAT A R IHEIR YT o

SRHEEH QRN FRISGAER. EUHEENAR B R KRR
MEERES, VP BB S AR . W ) T . kG EE 2
BRI 251, G K 2 5 T e A

6. B MR T AT B R, DN R AT
Hr o
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BITHE (8 3-1D

MR IR R ThREAN e T R LA SRR
LD NI e VA= SRS E NS

«—

B A O H

l 7

VAT R T T — e A 38 A A O
T A T R A / I 22 T i L5 44/ 0 Do R B

“«—

[MANZR 74

@m

I R P15 SR BRF£R- A AIE Alport syndrome

i

B /NEREL TR A AR 2 AR 2
519 > Im AR W R R SR SR
B B R 2R TV Y i iR 258 ik 2k B 73 A S Alport syndrome

| ® e
L2 Wr: COL4A43. COL4A4 8% COL4AS5 R:R G ff

|2

W2 BLUR PR ZEAAE Alport syndrome

K 3-1 BRI A IE2IT S

S 3k

[1] EdHe B TR 2 20 2 AR AL AT N A AR, 20120 1777.

[2] Maarten W. Toal, Glenn M. Chertow, Philip A.Marsden, et al. Brenner and
Rector’s The Kidney. 9th Edition. Philadelphia. Saunders , 2011:1237

[3] Clifford E Kashtan, MD. Clinical manifestations, diagnosis, and treatment of
Alport syndrome (hereditary nephritis). Up To Date. Up To Date Inc, 2018.

[4] Savige J, Gregory M, Gross O, et al. Expert guidelines for the management of

Alport syndrome and thin basement membrane nephropathy. J Am Soc
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Nephrol,2013, 24(3):364-375.

[5] £ 75, T i, ér 4l &, % . B Alport £ & 1iF I IR 55 fiF . 0 B JL F} 4%
£.,2003,21(10):601-604.

[6] Zhang Y, Ding J. Renal, auricular, and ocular outcomes of Alport syndrome and

their current management. Pediatr Nephrol,2018,33(8):1309-1316.
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W 2l e T

R

AL 45 M 25 1k (amyotrophic lateral sclerosis, ALS) f&—FuiE A, &
BRI B BT [ AE ffis sh AP & o & R G AP« FL R BRAE 73 B A
FEHEATVEBRBREE (PBP), FEMNE . IR, #EATPENIZESE (PMAD, A MM R AL
(PLS). ALS DAEATHER EII BB T70. WIAESN . A i PR A
WAEAFEIGIREIN . — P ZBAERIR, AT 3~5 4.

973 BB FIIRAT I 2%

K1 90% [¥] ALS KL H AT A AR [E o2 i, ALS IR
T 2 A K] 5 R A5 4 [ 4 FH PR 48 SR BN DL IR ALS 3503 2 (5 6046 SOD1, TDP-43,
W, H FUS. SODI J% OPTN3 P K RAZIE p i B ANl 2%, 1M
25.6% ~30.6% MIF M ALS B SODI 98735 . A w] B8 1 AL AL 55 RNA
LR BRI AT YRR E . UM 28 HEDI R AL . ORI ThRERRAS « 3 R L
MPE T AERKE TR RAER M.

R % 55 [ 4 09 7 2/10 J3~3/10 T3, HIR R N(3~5)/10 Ji. K ig
RN 50~75 %, ABEETFRIG M. £ 10%ALS BE NF R, & 90%
NECE M. ALS HH BB RGN (1.2~1.5) 1. KM ALS (735 K06 4
WRHUR M ALS R . HE ALS BT 25 2 2R Eh E (R EE
BEHLIXD, RIEFEL 0.6/10 TN, BIHHEL 3.1/10 Ji N

Il RER IR

ALS f&—Fh b Tiashf & o 52 R e R G TERR . G R 2R
BUMERER . DUR. MRS L A BEAT VR o248 . i HR Bz sh e e s 29 L fig
IR R, (HAER L BE BRI AT RE 2 3 Ko 20% ~50% 1B T LLR I
AINRIDIBERRRT, 5% ~15% KB H HL B R ENTEH AR . K Ja-FI5) 3~5
AP AE T, H 5% ~10% )& ] LAAAE 10 4E0L E.
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B A

W TR SRR RS A A, RN S R, EEE 4 AN X SRR R
IBENME TCIL A RIUEYE, & 12Wr ALS MEEAT . AR RIITE R — X4k, [FES
fAE b Neahitha o RIHRIEZ 2 ALS ME &, K Nesifani R
AL EZOFELATE S ZREAMYURE S JEFERE SV mAL. WL UL
VUSRI URE . T UL, igahiiee oo se RARE L E e 5E 0 BALRH L i
SAETCHE Wk FR2ESE . S HE R AN - WS . RS A
B, ISR s A RERR R I, DU Sy WLsk 7y, R RALE.
NEORERAE . BREE SRS . ImR AR R Eissh i g on s RN E Tk, R
B KX WR A SO AMREGE R, RIS REALE, AT DL
(LN &

LA AR BRAG 7 2 Im R 5 80y ALS I, 5 EHH AT A PR A, DA
IIRIR S RIX SN NS ToiR A, IR IEIRIR AR 3 R XIS AR N as)
M2 TTIRAL, (RO B HEER H AR o i v 2R PEAS 25 AT DUE R A2 I PR AR (1 38
T, L% R R AL A PR B A BRI e i, AR A B B A AT P B

(1) MG FNE: A TN E £ RS W s bR o . i3
BRSSP LA I E N 2D HE B NS 2 R

D 18Eh el FIE : wimiashis R sh e i s H IR, JEias)
AP o3 A 3 ELV B 5 O B BER TR A e, A LA S A f (o7 8¢ e m] LB
N RE, ARt R DA R O .

2) JRGEAPLAL P : —MRIEH o AR IR A Bl o R I A
Al AR 2 I S A A% 2 T ASRHE o AEREAT T IR e A% S I E I
AU ZFE BH RS S s AL, A —E R .

3) FPE: W% IEN . AR ZEAN, MNAZR W F B IR T
B, A% S AR I

(2) [FSEHL R B Rz 32 7o A2 i A i 2 208 i [RLOAT L H
Frd . UUH B AT PR SEEAT P R A 2 RIS PR SR At 22 R R I

D BATVERAPL R : L EORELTBRAL, IEBBARBUR . 5 F A7
FEMB PR R A R BN, KRB S BN, IEBBEA A 55 I AR = 3
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2) BRI A IR B A ARG GE . IR R, B A 2
I 2 . KIJURARIZ B A SEERAR IR D, RBURE T &, MR A7AE Rig3)
M TCZ R IVRIERE, RO B 22 Z 215 K5 ALS 7] IR TR
B IR IS 8 AL HAL

3) Wi ALS I, UL B ZAEAENS T AN (MR I, (B IR — i #0421 B
LA EIESE Y o AL B B PR AT P R A 2 A8 M R S AE I, X TS
ALS B 1 RN E . SR ETE e X8 AT R M E R DL, 1217 ALS
FEIHE,

4) WL KL ALS B RS ITE RSx4 AN XIS4T L i s o
Ao DX Aslor] DA s — B L, ani Bt AL L, E L THLER L. BT 7ERG 6
KOV LUR B0 55 LR B VLA T 5E T SBCRI BB, B &8 /0 s N [ el
RFTAN [7) J o 28 S T PO P BRI AY

5) 7E ALS R, JWUH IR A B AT DA B 1 ANER 2 AN X R igsh s
TR o BRI T Im R MR SE ALS B8 2E, FHERRE 3 N H T EE.

6) WLHEHBL 3 ANE UL L X IR R s s LB SR, FFE4le ALS.
FEL AR LR Y 285 SO B V) 45 A I R EAT 0 A, ASRLIRSL (%o L ol P 8 SR AT it
B

(3) BENIF L AL Gpip s 5% K f AR A BT BRI 4
RO, E BRI IR IS E) A% T R A

2B AR FA AT

(D B ECE R AR E R A A BT ALS 5 HARR 500, HERR G5/ M B
BIANfR . T A BERME R S MR S ECER (8D Figshig o R,
FHREEB AL (1) MR A6 25 Al $2 4635 B

(2) R WER, WHEHCERERSE, W5 ALS A0 AL, FEER
Lo SR

3R H 20 4D 90 sEAR LK, CRIL SODI. ANG. VAPB. VCP,
SOSTM1. TARDBP. DCINI. DAO. SETX. FUS, C9ORF72. ATXN2. OPIN,

SCFDI1. NEKI. C210RF2 %5 20 Z /MR RA . HINFT - FE4IR A ALS B
R FL V0 BB AR IR 95 S DL R BB A RE L AL A BRI VEZRIS S A0 G b o AL Gk B4 52 o
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ALS I RIS R RN L HE, B4 B0 hs . SEAI0 L. 41
S0 VAR 1 UL F TR 7500 T T W LA S P FO 0 o AR 2% F A
BRSBTS R B (A . R R TR LR R E AR,
SYRIRT B BOREER 4 MK AR IGHRANLE B S FHES M . Figz)
W TEE BRI E b, A4 ALS 2114851 CEI Escorial FRHEISIT IR (%
4-1),

LIGERE & ALS MBIt I PR A B0k 25, IE9E7E 4 MK A b 3 AN K
BRI e by g ahins st R 2 B AGER .

2 RIS ALS I RS AR R A, GESETE 4 KB R 2 AKX
BRI L g s st R 2 B AGER .

35005 Y RTINS ALST MK b FIE3 2 7t N 52 B (U Figs)
WL B AR TR ER S D 2 AN IR FIE R A R B, RIS %
Fe A HERR H AL

4IGPRATRE ALS: B IHRE AR A, LS | MR ETE L. Fig
BN TC RN 2 B, B TE 2 B R AU g s 2t R
B, DAL RIS S R T Ao

* 4-1ALS £ WibriE

RO

1. TFiashthg oAt (R B RIELEIR R R R ZULAD
2. kigshp oL

3. AERAARAEIZ Bt e

HEBRbRAE -

- JEBEREIR

. FEAIUERS
- MU R AG

. BEMLIIRE

AW =
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5. FLERAIE T D RE RS
6. Bl /R SHEER AL TR
7. K ALS ZREAE (CWfgiIAe R / e gia ik, SRAGUERGRIE, B 5 Rt

LREAL, R Y, NSRS

SCHF R

L AE A A DXL = B
2. U B R 2 PR

3. IBENKGEAPLE IR H

4. Jotk G R

LW

£ ALS FJiZWrd fEd, RIEAERAALERIANF], 75 25 2 Mpoi sET 45,
LA SR . MBI . ZAE VR, PR, ONE NS R . |
JEMp . BT AR T AESE .

=bag

R ALS T3 —Fhe it @B, HAG VF 2 05 1 m] DL okt 2 1 AR T
=, BHsk, BEEYT, RArREHE KA. T RRR T R KRR
REVRIT 250N, IR EFRE B WIRCCRMEZR G IRTT 4

12590077

(1) F&me: fh2p4 0y 2-E -6 (AL -JRIFmEme ., A FILE
FEARE WU 1R T A AR BOECIRAS « i T Al A A SRR WA T 5 A A
PRS2 M MR HE IR AR G o 1222 H AT ME—IESE ] LAE — B2 L I 20t
RIBHIZ, FZN Somg, HEH 2 Wk, & WA KRN N Z A, AN
BT IR S T, TR 4 R D A QIR IR AL B
ANEE AR AR o

(2) H A2 Hcikhr A6 504y B St vl v LLA T 51409 ALS SB35 (17697
X2 SR AS R R AL I PR IR AT CE HEAT o IR B (s 2 R 1A
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7o 4, WRIEEEREL, WL AR RXHE IR ST 27 DL AR . FEIE. R
M. WRHE. AR ZE. RIREAER.

2B REH

(D R IER SN BRI E: FREEN BRHEER. @i
WELMREE A #HERE. i, PEZHE.

(2) MBFFFWEIH R A AE TR BRSO TEMZ AR KA, B
PRATZ 2 N85 B & AR (percutaneous endoscopic gastrostomy, PEG). X THH44
AT PEG ¥, FERHABERRE.

3MPIRSCHE Y ALS BB HBFIRLE /i, SRR B ERIBTINE, 5
BFE KB ICEIE S A B8PS A Bk R o 248 A QP
W ENRFIRT,  ERUUE I B DI RE .

44557097 ALS BERIT AR, MR EZRME, WRMAR RN
BEHOHEAAEL OBEIR RERL EIRRAE, BN AR b A AR

BITRE (41

R , SARENE
| |

| | | |

ZINEERFE R INTEEREEL+ INIERFE L+ 2NTIERIFE L+ 3NPEREE L+
EJJ¥$ ETLIE TEREETER | | TEAEREER | | TEaeEnEER | | NEHETER
AHER Hima gz INMIER Fim

W%m& IEETTEE { [
J ATREATALS {RFTEEAYALS
g R
AIEFAUALS s
BB e =
SIS SIS
IR {RETAERIALS
ALS

Kl 4-1 WIZEgaM =L (ALS) 27 fE
M4 EI Escorial #rEE VT ik
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iR

Angelman [EFERE CRAEZEATE) (Angelman syndrome, AS) J&—FfilT
BRJR 15q11-13 Yot fk X35 ¥) UBE3A4 HER 21k 5 sl Th RS BA 51 R 22 & fis
PRGN . FERIONHEW R BB IMCT, 5. B3P R F R,
WORATH CIRER R WEREA), IR, R4S

T3 BB FIRAT 6 2

BEJR UBE3A JEFI RIS BTN e B e 330 AS. CLEAMMIN 70 T8 e HLH A 4
Fle BRI 15q11-13 SRS AQUR 15 S YR AF/E B 2% 4K (Uniparental disomy,
UPD). BHJE 15q11.2-q13 ENicBFE (imprinting defect, ID) FIEFJR UBE3A4 3K
KAEBURTAS . DB orF B30T BRI UBE34 B ThRee . Hrh BEE
15q11~13 SRR EH N, ZHLIK 5~7 Mb.

UBE3A 3 NGz R B A EEE B3A 25 T2 &£z, wWie&Aas
TR . FENSEIG LI M BN B B 5t v, UBE3A FE DK 1 23R BN RRIR R
&, SUEFEFHEAARE. EWELT, MERGHI BT R-EAE RS
BEAT P EAERE, 2 UBE3A RINGEIS MIFIRESL % R G, 51 & B, 40K
iy S RN B R iz R AR . A, 2 R OB R G 4
ThRet BOCEE, WHHESHS. MIEMEFE . DNA BEMELIFT . R,
I T B2 T AR 1 B A AL AN TE A A

AS TERRSE ATEEIR N 1/24 000~1/12 000, FK[EZ NHURIRIE, MR
AT AR .

e R ZEER,

BFABE)UAE TR RN . JRAERE 6 HE A IR B IR AR I,
HMAIEIREINZAE 1 2 )5 HIL, s RHA E V2 Wi A 7 S I a] o #%IRIE R SR
DU BUARAE 5 o8 B R B (100 % #58) ZHERDL (80% LA B #E).
FIRMERBL (20%~80% H&) 3 2K,
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LHBLRDL  IEH 22 A AR SR e AR SR A AR bR 2 s il
i MRI/CT BRI TS BESIR BAN RS, R FH 183h BIAEmE 5
MEENE; 6~12 MMM ™E K FIEL; 1h 5 ES RNtk b &L, &
SRR S AR 5 AL R 0 TRIANEE 5 A8 ) 1a BT Rt o R I o 3Lt
R UL VU RE B S AT VR R I A B R SR BUiSR . W] R M A s A Bl
PRARH IR HAER T EE.

2L MERIL SKEIN KRR, BEUTE 2 DURRIN/IN K 3 I H
BB ;52 00 R B e ARE AR A v R - P2 I8

3AHRMERIL BLES T Bkl W elAr ARG 22 LIIMRIR IR X L
KK BERTTE A BT SRR, SRR aE: B R RIGR,
SRR AAIRBS B (L TaREAD 5 TR it 282 i
B, JEHGEATER; SPEEYE; W AVBURIE R SR AR A L AR D
K 40 kL BERAMSRAT R M (B ILFHEK. ARBRREEED
BAEMN fER.

A

LB S BB R A %R T B . HAREHE DNA H I,
X T VEAHE H A 2 R OB RS I H R (MS-MLPA). HiJEAL PCR
(MS-PCR) %; UBE3A 2:K7 5|50 #T; SNP-array 05 3 #1 AT IS 15 5 et
IR AT UPD.

2 AS A HIRHE MR EEG S8, 5 BEAE I AR IR B S 5T Je 3 K
WA A, WA TR W . Bl AN AS $FIEME 7% EEG
BFE 3 FEIE: OSEE; @oEE; OF ke Bk .

Fie AS I RIZWibR #ESRAT (B0 70738 A% S A 25 2R 3R W BHE UBE3A
BN A AERIE B RE SR, BRI 45 T2

AS IR Z WL AR E AR BRI L P2 BE I H IR 2%
PRI GEEL 80% & HHBLAYRIL PARARIERIL (T 80% &3E HBLAIR
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B BB RN EIE KGR B 5 G, B30T, WP
WA (B0 FAEE) . A7 MR AR B RS/ PR RPURZ L. 52 d
M, EAEE FEIRUZST AT N . FERIVETEKER F IR . W R AE
ARV S5 M Pl ] YR M - B 8D o R SR P 3 U0, 365 Pk T
AR TEME. IR, PTER UK. 2 HIMEEEE. R KR G
IEBN AT . BEARRRE AT 5 .

ANTEV RS L) 5 RS Wi B PR U2 W T BOANR] o 8% S A i S ik 4%
52 DNA HUEAG A3 HT, X807 VE 646 H B0 2 B S AR BT 9 I R
(MS-MLPA). H4k PCR (MS-PCR) %5, m[i2WiBHE 15q11.2-q13 kL.
JRESE & (UPD) BRENCHRRE (ID) Pt RAEZREAE, EiRITEEAI2HT 80%
A . Wk DNA HEA s RIEH, WAT L% 8T UBE34 B F
Vot ZITERAE R 10% M BERBIFZ. 54, Va2 10% E3E BT
B H R EOR LT TEE N i 012, R Rs ks LB R DU IR R 2 7
SNP-array A5 Fy 73 AT LUK 15 5 B AR o A UPD, (HIEVE AR B IX
Tl RAS LR B AR AN RAB- BRI SR G A, TE G IRIKEAT 2 W, BOR A MS-MLPA
JEEATRAIE .

LHZ W

AS BEIEHE AR IR a3 Rk BIE RN (B0 i, b2 W
AR BA AR v CLHEME . AR EE e P s BRZ R AR I LD 55, (H R 4R S 1E
IR R B AIANRG E S e 5 3R 1 42 501 ke

HATAN, AS TES W N BIRIEAT L H1Z -

1.Mowat-Wilson ZE&fE  AIRINERTH . WO AME. THIRH . HAER
e FIEEIR . Nk (88, ARHE RIS RIEE S . o RO R 51 8K
I ARAA R B A4 AT BB R A - Mowat-Wilson 254 fiE 38 # 4 HH ZEB2 FEHB R 974%
T

2.Pitt-Hopkins £R 5L IR RFAER2 B JIRafG . 5 WA ATMURS (R T B R AR, DA
L B B I LA SRR 45 o NSRRI . O AR 3ETE R HD SAR AR AN
HFERIE ASHESR. 3 %5 BE TAREER H I EHRS. ZRE0RE RN
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TCF4.,

3.Christianson ZE & fiE %5 I ARAFAE GLFE I AR AR A MEAR . T2 E XA N A
By HEBFRIE NSRRI RS . R AR, 10 25 AT RECIEATIE,
H Gy BB TR /NN T 24 . P A AR TR A A (E R AN
[FIZR I AS A RHIE M B = R -129% (1.5~3Hz) $Fs%, 1fi Christianson £54
ERAP (10~14Hz) [T F . Christianson £5 45 fiE & H SLC9A6 3[R 545
SHE o

4 RettZRGIE BRI A5 B 88 R B IEH, 6~181 T LA
KB DIREMIEIR, B F ML TR T, SR K S, kOB
FHEGDIRE, I TRIZIREIE. HBURIR. /NS T A0 2 5 15 RS 1) 22 it
ASHEHE TER SRett A S . RettZi A AF M Ltk BFHIEH AR HPUER, 1S
A ASHI 2 B Tk = s 2B AT M FE AN 1008 H YR F B e TEE R
R A e R R AT PR T S TS I B AP TE — 8 PR M, 5 IR S8 A 2 A0 D3R4 T 1
2o RettZR Gk FHMECP2EE R T8 5| i (1) X B e 14 153 A% 5

CAMETR R AEFT ISR AR A E LRI AS B8 T A 5 R - A&
fESE . Beah, HAthgm, W 2q23.1 sk, 22q13.3 SRLEAAE. 5% MECP2
. MRH R R AR ER ZE . 51K F B R e [R] B 2 [ SR IfUREAH DG Y
7 DY S RIS SRR (MTHFR) SR ZAE . Ja R MRS BRAS . Kleefstra 275
fiE. HERC2 M ENREAT . WAC H 5% 1% 1 bS5 78 75 B 5 4 501

BT

WIRICS MR RORYT . EETARE T WA REHE. H T EZ Rk
RBILHEAT BRI S SCRRR YT, A BTk m AS LM AR &,

2HTE ) L BUR IR IRER 75 BER PR R W AT A R A B AR Lme i g
SIEA TR RGO DU 29V R A R, H AT R 2 X
AL A B Jeli FH 48 A RAT MR EL, BVCRAAT ik st AT T30 NAE
a4 PR AR RS P A 7l R, B R R BT, PASGE B LS TR RS 1Y
fHoL: MR EHER TR (B0 FARFHRIGS T B AL MAER .

A BeBL PR T 7 IEAERARIT FE r, EE Ao F s A 100 i 570 B e S TR A% R Tk
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I LA TTER I ACUR UBE3A S5 R, DUIE B ISR UBE3A S5 AL )R
B ANFE BRI UBE3A S8Ar B R IE . B 29697 0 B H .

e (Fs5-1D

PRVRSE AS
Wizas | DNAVEF' o ke | uBesaz | P | yBE3azes
Kol 25 B AS
! Wit Bt .
JR AL B B Ot BESRAR
& %A W BE A5 Z e UBE3A R DA
15q11-13 fR%K ol SREEZL AS w5 B R R
BRI kR [S5]i
v v v v
15q11-13 % B — {4k IC R | | %1€ Angelman £
Bt FR
R i el B 8/ 1C R
(i N B, R R
K 5-1 Angelman [RAEMREE (AS) 70 T2y AE A

455 : AS.Angelman [RAEMEAF CRAGZEETE); IC.EICHG
BN

[1] Jiang Y, Lev-Lehman E, Bressler J, et al. Genetics of Angelman syndrome.Am J
Hum Genet,1999,65:1-6.
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[2] Clayton-Smith J, Pembrey ME. Angelman syndrome. J Med Genet,
1992,29:412-415.

[3] Dagli A, Buiting K, Williams CA. Molecular and clinical aspects of Angelman
syndrome. Mol Syndromol,2012,2(3-5):100-112.

[4] Williams CA, Beaudet al, Clayton-Smith J, et al. Angelman syndrome 2005:
updated consensus for diagnostic criteria. Am J Med Genet
A,2006,140(5):413-418.

[5] BaiJL, Qu Y]J, Jin YW, et al. Molecular and clinical characterization of

Angelman syndrome in Chinese patients. Clin Genet,2014,85(3):273-277.

[6] https://www.ncbi.nlm.nih.gov/books/NBK 1144/
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6. R R IR AR = fiE

MR

R IREEE = JE (arginase deficiency) & H TR BEF 1 (arginase 1, A
B T 51 A P R RGBS PR o« LA R IURE A = B IG IR R B, A
et R PEIRAL I .

T3 BB FIRAT 6 2

WEEIRNE | 2R R P U5 — 8 RIEAE K ARBE, KRS KRN SR
MRFIR 2 . RADASZIREE 1 1) ARG J:IR 5875 f T 0RG ZURR g e = S 1O K]

ARGI HEFKZ) 11.1kb, A& 8 MMET, HidE 322 MRAEREH, FE
TEJFFIE B 24 0K o HE DR TRAR S5 T AR RS 2 BRI 1 AN Re ks K o R
MRARE, FBURFRMEIAHWT, DARETERUR R AL, e e 5 SUF IE5
ERG o 5 HAth IR R AGIRBATHIAR L, A ZUR I £ 3 v v e I R P38 AR %
Bz, SRR SAE R IREE | IR 2 i AR 2R 2 I AREBHEF A . AR
Fe AR m] RELE AR I 4 R Gudi i Pl & AR

WRRIEP XM RGP 2 & RN R IR 1% 8 HH— U B Tl 1
W, TEAE BN R I [F) B 23 7= AR — SR, R IROBLIE 1 L 5 R 2 R g 4 FH AR
HAM, ERERMEGRZ ENL T, S EAERIE L, GRS
— 7T, RERBRAE R BRI, WML SRR R — RPN &,
NSRS IR N- SRS 2R« o- B BE-5-IUK RS o R IMIUIEAL & W 7E SB35 1T
IS AR KT, o -0 G BR 46 P 40k A 22066 T y- 2 T GRS, A
R BE RO AR AR P — S IS A 400 R s 2 T e g PO 1 AT 5 S50 i 4
oA, RIN _EBBEITCIARE.

A 22U I Bl R = i A 2 [ )38 A2 J LR 32 09 171000 000~ 1/300 000, H A&
AL 1/350 000, 3 ¥ TGAH SRHAT R 2 T B R S

Il PR
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AR R Tl 2 R PR R R IO 3R AT Py 2P IARIREJTROIBAL . &
RN o B 5 AR R AR B G I R R DA, 2 U B 20 L B
AEAE LCBR GG A LT A5 8] /0 LA o 22 ) LAR 20t 30 B 1) 1y e I B
e 2 MUAE B RE (B 2 DR e 2 1 OB R e A 25 MR S 3 B0™ ) e UL
AE, AT HBUGUBEAN 22 WEIE, JELEHE G WP IR A, dzzhiahg . M 2 Bk
SRR #)LH IS G WXrE L AR E . SIPESRA . S BRBIAEAEIR . R K
WHZWORGYT , ADIRNGEATIEINEE, HBURZEMEME e . Bk BBk, KRR
KBBR8 LA A AR, AT A S Z e . K R
N5 B AR AT, AH A W] R B FAl R MO R R I R . 4 S R L
KRR, HBEMRIFERE .

PR RGUONR IV I, LRI . AT 05 nl R By 1 4
Maditn, HERMINEERT . SVER S . IR RER S B0 LHFE . BT
Ky Herdite. FHEKEE, S, o ges A REZERESA K.

B A

LE e A A B DU T Ry 1 BRI, BRI ) 6 3 s ok I P[]
TR, MAZHOVREESET E, S mED 1.

.MM E AFRRACT T &, — IR IR mR 3 &Ll ERE
FETN AT o

BSRMANUIRIGE A B 5L BT

4IRS BRI RS RIR AT T o

S.HEEVERIN  ZDANNE AR R IREETEVE I B K, ZHCNTIEE A 1%,

6. FERATI  ZR I BUREE R N ARG, FRAZGIHE X RA . . AL
LBIYIRAR, Horb i E BN URAL

T AR A 2 50% LA E R LN H B SRR T SR B0 AN g1 LSRR A U
s, EARR A AL .

8. kF MRI  JRTCHFPEAE, #70 Al R IR K i /IMid =4, orig bk
7K, R R ER MR SEEE .
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OFFREH LB E AR R FFErgite . ATAn e piA2 e 4t pya
JE A

2

MRE BE REIR, QS bRk /Ny DU BEEAT PR 2E Ve e . IR D RETE 5 =
FUMAERDL MKk, WEHED, TIPREEAN N o I 202 o I RS 20K Mg ok = A 55 PR R 718
ARG SR 2R o K R T e, H RS =K = TR 3 5 DL B TR A
WER S SR A v E IS WO IR Bk Z 0 (B 2K, HUE KT 0.8, #&n
AR IRk ZE o A% S R TR I R A2 12 Wk 0 BR R Z A8 1Y) B 2K o 1T 2148
A IR B N AT ARG T PR 73 FAS I AT 12 W (0 b

LHZ W

i B 2 W (V0 LA A 5 v e HIAE P HAR PR R AR A b R 1500 J 22
VERGRE . i [RLEA1E (reye syndrome). 5 ARJRRZIGH FAGHAHLL, BREE
MR I R £ A e I AR AR N e, P e e 2D

BT

W SR N 2 R R AG A R TT ORI — P 2R L, A A 5 e ()
PREARW BRI —FE, PRRIMEIRE, @Sk ARG8T IR

TS A

LCEITEE  RRITERIB T IO . WPRS SRR AR (0 8L, PR A 2R 1 R
N, DIBERAEN N, 4 TAOR BRI, > B ISR AR5 AR AR .
HAR I ROE AN A SR EIR & & SR R IR AR IR BRI A R SR B A
BEA— RN 0.7g/ (kged) o B A IHEE N R 1~3 NN 1.25~2.20g/ (kged);
3~6 NMH A 1.15~2.20g/ (kged); 6~12 MHEN 0.9~1.6g/ (kged); 1~4 54
8~12g/d. JEITIREITE, MRS EER KT YRR IE 5 KT, JRGEABH 155005 K &
B LIPS RGUEIR IR ZRRAS . AT NI S R 155.

2EAMGE  SMEEEMERCN D W, — R R, Y. B . F
ARBRERRII R, —BHI, NERIGRYT, RBSEEAR. SRR R

=i
o
=

~
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b, (R A IHRME SR . G EIRTEMTE A, AR A MOETIR YT, s
I i 2R
SNBSS, AT RTERRT CRREREVRIZE T
FREND, A4S IR IR L JRIER AN R 4 2 e i K TR SR R, AT AR i
FHEM . ZEHRREN— A 250mg/ (kged), ZE BN 500mg/ (kged), I /KF
4% ZE 60 nmol/L LA R
AXVREIRTT 4 THUBR Y IR, PERe YT BBk T RE T &
SHAh  FFREME. TANMRRSAE. JEDRITIESE AL TER S B

2IrigE (Ee-1)
JEALEAR
BEAT Iy AR e
SN INRITIRET e
l
M vy Ay
=%
MR T ORI T = HAS R/ SRR >0.8)
R BREHG ENE ARG FE R
!
T2 W
K 6-1 KRR ZAE 27T R
S 30wk
[1]https://www.ncbi.nlm.nih.gov/books/NBK 1159/
[2]https://rarediseases.info.nih.gov/diseases/5840/arginase-deficiency#diseaseOvervi
ewSection
[3]https://rarediseases.org/rare-diseases/arginase-deficiency/ Arginase Deficiency
[41 AT e PR A A AL 5 N R TR AL, 2015:93-95.
[5]Sin  YY,Baron G,Schulze A,et al. Arginase-1 deficiency. J Mol
Med,2015,93(12):1287-1296.
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7. Z B RIFE GRS E1E)

Wit

22 S I s 2k 79 (asphyxiating thoracic dystrophy ), X R 4NLZEEAE (Jeune
syndrome, JS), & WHH R OMREVEGRER. FERINVEBREEAR
R ER R FEIMARRIE /NSRRI RE BIE . TSR N BRIRIR
S, A BRI s 52 IR B T A E AN RS AN[RIRE 2 P DR A, ) 2R L
JI FER AR D) i S5

3 R AT IR 2

IS WAy — P AL e U, 2 Bow 91 i) B0 J5 AN B . 2B B0
LR IS S B & T Ge R BRI AL e, B AT ORI E /> 10 B IS BUm
[K, €L4% CEP120. CSPP1. DYNC2H]I. IFT80. IFT140+ IFT172 TTC21B. WDR34.
WDR35. WDR60, FHh DYNC2HI HEFIFRAZT] (5 50% . 1X L6 5L R 7R AL ah V) ik
NI AT (R 45 46 R T R 114 20 vk o 24

AR 2 AT AR T BN R SRS, BRI AN 240 M AU AL 2215 5
AT B AL T 240 P T SR AR, RV 2 ARG A 5% T8
B REZOIER .. FEBXHIER M REM NG ENKIEEA
(intraflagellar transport, IFT) . FURHEKI AL AT 5| IFT Shid, BIRLEM)IE
WHREEIIRE, &S 5L TR . Hrd Sonic Hedgehog 145X 8K Al E # 1)
I AN A O B, R R T R S U B S AR . AR ZH S
MILFBmw, Bl IR, 511200 1 HAR I PRI

FEFE B )L, TS IR RAE 1/130 000~1/100 000, 1955 4EH Jeune ¥ K
B ZHR . H AT OB R 2045 126 6. HE R WE] IS K% R MIRE .

I PRI
LA H R IS /™ EAR A ST SO RIRBAFfE 257 . PTAT JS

WIS AFAE R A, iR AT S P B T 7, I A 3 e /) i A i i 51
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. AR BT E RO R R B R, DRI R A B A, R
PR AR, IR A 4 SR FE S IS S AERY S SO, 715 3 OB
Ve A ) L b B8 5 O, 2 M VR R e, 764 )L ST B
RE A PR . R KT B, 0 S RIUREPR R A2 R, &
ST YRR R Jo e B AR £ S VPR S o R W 3 L
TSy W, BET IR . AT 2 SRR, Hh A s
JLFASG 6 A WIET. IS B LA iR R R . DURERLD . B
RS S 218 B BB, 1 60% B M SR

D FNEIR S BRI 2 40% 1 IS B AT N . B AR
BRI AR TR, Fb IR L R B IR EEAILE T
LRI . RSSO IS IRHTE 310 BFEC LB £ 30% i
)BT LS B, B0 RT I . SR 0 o IHIARL L FRELL AT Tk
IS IS IREE R B REAR, AEMARE AL, MRS AR, NG
ZRH . MERE . IR LR . A5 D SRR IS B T
BLME RO H IR BT WSKIE R, PRI REE MRI B35,

R A

Ll st s — RS S fa b R etk BiEx R EE AR
PRy AR MREE S MIUE T IR RS G ThRE R . diA g
BTSRRI R N A AR R BR R

2URERR AP TRN EAT R IO B NE S R IR, oRig R AR AL,
BFINERBEAL S5 o JF ST B AT R I 1 e KR R AR A I A | IR R R AN IR
RO IRAR I AIE A R e

358

(1) P HEs: BEeNE “gige” B0 “Mie” , DUEARXR, 8t BB
ST e, WER, REREWmE =R, O T “RIHT N

(2) BIEREAR: BENEMINE A H & RIS, 8 a & %
R, AR R = R, XM BARENE . B B8 R e 1 K mT
PAIZE MRS o ey Skad B s
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(3) VYR DUBCREAREEIRE A, o s S, THimE s, &
TrRERACA, AR UMIE IR . EIRERE, Db, mindEE . fE i
RIHER & #9120 1 SRR I, B LI . B2, Fiama KEihik

BAREEEE

0

LARIL P RURE R A 2 R AE M AR HE AR IR, i K 5 Sk Rl LR BN 1
PIE 3 MPREZELL B NT (BN, IR EAR . B ffis & A6 ) LIF 2 B2 b
ATREHRN IR LA IS, —4ER A Ia ] R I & 55/

2HVESE IS MW PRSI AT IR RREIR . (AR 75 K X 2R % B
A, O EE P LUE BRI S . AR A AR AR B N R IR I
VUGN 48 GAED &, SRAIENT 50 B A N3oR IS AlREME. LRI
HAFIREERFIR N ME . ST 2. MIRWAE. ERAKERES. R X 280
SR R N S B P RO /N HEAR I | R K B A RN = XU 4

%05 W

IS LW T 58CE &K B A4, Ellis-van Creveld & B A B MM 25455
FETTTZL ATV 2 AH 4550

LB REAE BERKEAN R LWAESOEE. EREEREKEAR
VERE/INAE, 26 K050 B FGFR3 LK AL E . 5 IS ARALLI RS AE B 45 10 3 DY fil
/Ny MR s ) LB I i B R 1) B TR AR AR RS R P, AT AR
5 IS AE, AR EAE B A RS B A R E A RRHE,

2.Ellis-van Creveld KEAR  EVC 5 IS AEH ML, AlaeEiRZ. 5IS
AW, EVC 2I—HMEREEZRRIE, A —SIMNEZERE AR RRI,
WA R E A BRMEARE S, WAL . EVC BILFE
A RPN, IS BLAERIEOIERAEE F 0. BURER EVC X EVC2 R
AR5y BT E] LA S

a2 184S 1E (short rib-polydactyly, SRPS) IIHANIVEL. 5 JS #HLL,
SRPS ZUIII, ={ Verma-Naumoff &, W&k, H¥&IF£4E. SRPS IVAIEL
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Beemer-Langer &, RIUAME WAL HFZH . BEWIRAMEEBMER . Prak
AUH SP B AR R IR IS B9 EANE Ay . ORI DYNC2HI A1 NEK1 7%
TR A% o

BT

LIFIRIRTT V6T 1B RO 4ERF AT SCRF IR DI RE . T PR3 E U aC EAIE
A TE ik IS H A BE Ay 0 I 5 i e Rk RBA TR ELR B AN R BT RE R
e AT R A G S o B DI ORTE PR D RE IR AR R, I HIRPIRIE IR, Xt
BHEBATHURIRIT -

2 FARWBIT IS M IEF ARG IEF B VIR, SR Nuss TR, ME4
SRR A M 5k IE B AT 4 R AR RSB (VEPTR).

3HABXPIEVRTT W IhAEA 2 B E R AT MBCE T U AR . TR A
AP O AR IR S X E AL B . O B BLRG YT IR RO, TS LR EAE
5 2 FE A BT H AR

4B EW 2 AL, FEDRNSWT N IS SO Qe kR G, B
B RAE T B RN 25% o RO A B8 S H S RE R AR s B B A%
W, O R G JLIEAT P T2 W .
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BIrRE (FH7-1

PREE IS
PRI RN
MRETR B
W3R PR
& ) LR 32 3 B ik 2
B & 53k B L E N TF51E 3 MerEED L
l A
RN R o, HAARKRERR:
i JE A /I
BT 16 % i DU A 4/
T Im N & n
K MPE/NTF 50 B 940 > ERHAMSE
p
FBE. DUfE. ZAEHE X R BA#iZ 0 JS
=
ZR LW BT I

7-1 IS &I7 i FE

S 30k

[1] Poyner S E, Bradshaw W T. Jeune syndrome: considerations for management of

asphyxiating thoracic dystrophy. Neonatal Network, 2013,32(5):342-352.

[2] M B O’Connor, D P Gallagher, E Mulloy. Jeune syndrome. Postgrad Med

J,2008,84:559.

[3] de Vries J, Yntema JL, et al. Jeune syndrome: description of 13 cases and a

proposal for follow-up protocol. Eur J Pediatr, 2010,169(1):77-88.

[4] N. S. Den Hollander, S. G. F. Robben, et al. Early prenatal sonographic diagnosis
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and follow-up of Jeune syndrome. Ultrasound Obstet Gynecol, 2001,18:378-383.
[5] Srinath N. Reddy,Bageshree A. Seth. Jeune Syndrome with neonatal cholestasis.
Indian J Pediatr,2011,78(9):1151-1153.
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8.3F S 15 Ifn 14 PR B AE SR AL

i

T ML PR BEE 5B I A H8 i R 28 IO A A8 s MRV L P 22 0 ofi /sl A
SR E B ) — HIEIREREAE .t B R R A T ECE , FRIANA
VEPRBERELRGAE:  HoARs 5 BT 880 PR AR LA I PR PR EFIE SRS AE  Catypical
hemolytic uremic syndrome, aHUS). =% K 50 R ME BUSRAS R MA 55 2% 7 55
P MR S R B T R

3 R FFAT I 2

aHUS 1 &AL 3 205 A7 7E 4 B 11 i PR SR Bl kM B L AR 1) B kA
e, MRS CNEGEEIR), SHEAMA B AERRA rTHH R SEE0E,
- BB G YE R, 301 350R IR A R 45405t L D6 A AT /NSl Bk A
AR T P, 4 T 5 RS A 95 P I PR BT I /NS D8/ B B ' T e 2 s S
IRZRI . T RIRH R (1 50093 56 R G0 55 A M 55 i T 5 BR8] CAnAMA TR 7 H AMA TR T
18 CD46) MDRE R ERAS, BN IR CindMAR T B 8 C3) I RERTT
PeRAZ . fE A5 aHUS AH G A AH G Rl 7 B R R A8 v, LAAMA B 7 H
(complement factor H, CFH) JERHRAFH A W, 5HTERAER 20%~30%;
ot H WAMAR S H TR N KA, HHE CD46. #MAKF I (complement factor I,
CFD. #MA& A ¥ 3 (complement factor 3, C3). #MAKF B (complement factor B,
CFB) AlfiA&¥i% A (thrombomodulin, THBD) %. #{34—#E% aHUS B
FATE 1 FPLL B AMA SR TR A8 AN, B T2 A R B, #5755 aHUS
FEE R R) TP B 1) SR B B R P IR R I A B Ak, 8% ~10% 1)
aHUS B3 P AEEAMA R 7 H 11 8 S k.

aHUS IR LN 7/100 J3 . 2450 aHUS FEAEAMARE ORI B R R AR, 696 ~
10 % ) S35 DR 0 St B B A o RE 3 T B I B A7 7 22 DR 9 AR R MA B T T
e
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I PR R

U RN 07 N R TR R 0 (= B R i K1 AN 11 RA Y TR RN = S e = P s 2
SR . TUIAS T BB T BN AR S ML AR MR IR, 14 R H KRR T 80g/L,
Coombs R4 [, A1&E IMLER AT WATHMIRE Fs /ot 2T B I8 T 50 X
10%L, H RS Sad st /b W Sk 'S ThRe 4 3 7™ AL L T 57
oy B TR EENT SR, WAEMET R . 20%~30% B FEAFAE aHUS F% L,
4] 60 % () B AR ARSI . 70 % ~80 % [ B FEAE IR AMA 52 B A2 B A, 4
- IEUREE.

D\

\

%?r

A

1AL A 95 P s 1k 3 0t - R BRI (HIbAE 5K F-80g/L ), I /MEI/> (i
F150X10%L, #HFRZEA0X 10%/L), (MR MO CHLEnT miE10%),
Coombs iz 4 B 1% «

A E A O RS2 B AR MR B PR B
i NUEFRURET s, R IREETIR) . KREHEE KRBT R T RIS
HHAE, H/R AT LG B2 40 R

3AMEIE T B B S PUAR TR B RMARS A L4 D e A MA TR T3 F14 (C3F
C4), KINCIFEAL, CHMEABEAC. BEOAFME S B B 5 RARE H 23T RE 32 40
AN R MA R KT, M38C3. C4. CFB. CFHACFIK T IE & A REHERR b
A FHUSHIZ W HARAMAR B AFETHBD. CFH. CFBAICHI I /K,
4R BCD46, [fLiECHFFICHBHL4 4

AFMEFERITHE X TARERAPE SR . BREAHUS KA. A Fe~124
J AR BRAE S AR A S0 J5 s ¥ (838 DA AR RIS B L I R R 22 1 B, B
et AMAE A, MAFECFH. CD46. CFI. C3. CFB. THBD. MCP. CFHRI1.
CFHR5HDGKE-.

SORELIZWT  ENER aHUS M3 2252 BRA8F o B 00 2 A 3 B 502 2 A
TUMLE AL, W] B AE/NERL B /NS (8] 5T . Habib 55K HUS )95 B2 30
3R 3 M OB RFUASERL, W RMR. ZHAREERE S, R SIS
AR @B/ TER, B/ABRNEAMEIREEA . Bk, SuilieiEa,
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WL NAOR SR s @ZMBKIR R N TR, NIBKIMARTE R, NI RRIE
g, B/NBRARRME SRR, S 2. B BN IR RIZ BT
W F A AT
1240

2 IR (Ui B PR v 2 . i/ NAR R/ RE RN Bk B Th RE SRR,
AERVS S, 212 aHUS FZ IR IRIKHE . 2808 FAME C3 FEIC, H21Mm
J# C3. C4. CFB. CFH M CFI /K~FIEH I AREHER aHUS, At /MR A G
FE PR RAR R AMA BT 5 A B T3t — B B2 W

%05 W
aHUS 1) %5 7512 Wr 32 22 75 22 5 A i A PR A L0 65 0112 W
WA MRFELEAIE B ENRRRGIRA AT, FHERALS S
URRLE, HERLT 6 MHUN, FEHRETES (6~9 H). 490% K EE
FE HUS KART 5~10 RA M. 775 WS AGE AR .

1118 11| A Y TR A 5 - S = = B e 1 O 7 8 e 1 = 0 @ o P R 3 L
(ADAMTS13) JEHEGRZ FTE. RIS AT Iy A% 14 A 9 4 9 1 2 ot /s
PP, W PE PRI RGUEIR, WORUN . = IRRRAS . MRS, B2 B
XA, T E B D Re v T EE AT L, SIS AT AR ADAMTS13 W5 1 R AR
T

\

BT

BFERE R IR IT LR GIRIT o« PR IR YT 60 55 BELIT R M4 TS Ab & A2 F0 i
oo

LWt MATE ISR KEEBRELHT (eculizumab) 2 ANJEL C5 HLigEHiL,
WSS MR C5, BHBTILZLAR, AT B WA S tMA 7 CSa MBS E 5
Y C5b-9 (AR, HE > PR3 AR T B S s R (R B 45245 o ZEANTR] ) aHUS
T RFIH, FRCR IR 90%, RAMA R B AL BRI SRR 1 B Sk 38
() aHUS XA %, HET v aHUS & —40677 . X T 5812 aHUS W, &%
EEAE, NAENBTIS 48 /NN YR BRT UK PERR B TR T
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PR B BT IR 3 BEAS RS 6 A A i PR JE 46 5% 288 TRT R %, AR R R 20
5% o Hofthd OISR G AL A il R BEER T AN B AL I AR R IR e . DR b A K e
AR T, N SRR R

2. M EHIRTT  AEKEERR BTN T aHUS ¥R97 21, L3R B # 2 aHUS
I —ZIBT o AT AT BT B SR 0 B RASAMA SR 3 e 3 Stk JRAh R DhRE IR
FIARMAR TR, 3 AT DA S B 40047 S8 G 2 B Ay S s I R i . el T
aHUS & Jg 1V I8 S BOAN W B Dhae sy, H. B i I R L A K 28 2R SR 40 AF
TE SR bR R M, BRI BT AT 8 18L aHUS Ff) S8 35 TF A6 20 50 1 1 2% B 45t 202140 aHUS
SRR IRV A OB, AT 3R DR ol SR 22t . MLRIBYT 1T R 32
FURMA B4 T 5, CFH 2 R RAF B CFH $i4R /5 1) aHUS ZCR#LT, C3 F1 THBD
BRI RAR B AE AT RESR 2, 10 CFI ZEIRAZ . CD46 R B#F T8 %= . MKE
Bl R AR MR . A D PRIEG LK IfL 1) A B PR U B 2

CRAIRYT FEIRADIEVRYT, W™ B 2 I R A LA A S i
[ R R, BRI R TR EAT A QIIRAE R 85, S M/ IMRCCRR YT 1Rt 2 RE
FRHF, YERPAE N BT R HE R YE aHUS KRS HI 259
ST LU AT SCRPAT S IR A

AR R B B A G TS ANA), CFH. CFI 8 C3 J [KI 98748 (1) J 3
PR ML HAEST TS R (B AFAE R KB, MR RERESE 22 ESRD, A 50%
BAE'E S BBOR K, MERE KBS 90% <K A B3, 2T,
CD46 R AR 3% 5L CFH B S0 1 38 5 B B 25 )2 UL, (A RS RN 75 A
f#1E CFH B &9k, @A HUS BE B RTEHTfMEIE R o Bk 25, DA e
FETRAFAETRAL ;%o T 5K e & B3 A B R AL RIS 3 DU ELAE I 3R VR 9T B e B 5
U TR TEBTT « F5 R RIER MR, WA B AL, 25 R R S A
FAAERR R B R RAR
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BITHE (B 8-1)

2 =IBRAE IR o PV I PR 3
LIRS IRANY TR NS A = AL P D)

l

G, 4, GEUR, CSBMEEIL,
H S R, 4e4EER BI2 ok ——— gk v i P psui 55
N IEES SN

l

ADAMTS13 ¥4
ADAMTS 13 31414

3o
ik

——> S MAR TR N 1 5

| i
M AMA A 7K1 o
A A PR 7 Bk —— AR P PR BT
I S S AT

K 8-1 AR AN M PR BEAE SR S AL T T AR

S 3wk

[1] Jokiranta TS. HUS and atypical HUS. Blood, 2017, 129(21):2847-2856.

[2] Niaudet P, Boyer MG. Complement-mediated hemolytic uremic syndrome.
UpToDate inc, 2018.

[3] GERREESE), =, JERURSAEE S I .

[4] George JN, Nester CM. Syndromes of thrombotic microangiopathy. N Engl J
Med, 2014, 371(7):654-666.

[5] Fox LC, Cohney SJ, Kausman JY, et al. Consensus opinion on diagnosis and
management of thrombotic microangiopathy in Australia and New Zealand.

Nephrology (Carlton), 2018, 23(6):507-517.
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9. El 5 B PR #

R

H 5 MK % (autoimmune encephalitis, AE) 24825t B & %ML/
SR, H— AR PUAAH DI %, AP NMDA SZ 44 %55 . AE
IR, FONBIIRTE AE. SRS RCERE % . Bickerstaff fixi i
REWE T ) AE Jul%

T R AFAT o 2

I I A B A G S S A AR 2 R G i . HLrh A i R T R
iR B A ECR . §T NMDAR Sk n] S8 £ 50 £ 11 ) NMDAR
AR R, A SIS TCIA S, R AN AT ORI G AR 1N AE IR

AE U5 LU (5 K AR 1 10% ~20% , fSEERIFEN 1/10 FE4. B
NMDAR i % 4] i AE %) 80% , HAth AE AHRHUIAEHE: $T GAD. CASPR2.
IgLON5. AMPAR. DPPX %§. AE M XMHMAEIIAGIERZE: Ol Nht
JEgik: QPR A (K 9-1).

K 9-1 H B LG AR ST L A0 i ik

R PR PUREME RIRLFEAE | BB L | R RAY
1

Pt 48 2 | Hu Mt | UGk | >95% 7N i ft

N Hi R | Ma2 ML | g R | >95% K I 2 e

pifk GAD CLESPTWi ) WLMERR | 25% i JER A , /)4t P s
Ptk A (LESVIW, 1P MEMERI R | 46%~T79% | /NG , LRI
CV2 MR RAN I | DGR % | 86.5% /N A, e

*

P 40 2 | NMDA 24k | Mg ocdififié | 5T NMDA 32 | PR, 4 | OS5

®E H A figi ¢ W8 T

JEHifk | AMPAR MU | AgMER R | 65% i IR, /N i f e
GABAgR MZICAME | AgMRK | 50% 7N i At
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LGI1 P22 020 P 5 WGHERR | 5%~10% | B
CASPR2 P22 020 P 5 Morvan % & | 20%~50% | i figseg
fiE, T2
x®
DPPX P22 TG4 i Wige, ZHEH | <10% R
55
IgLON5 FHEE O O i i 975 & T BERR | 0% -
e
GlyR FHZE TCYT B A PERM <10% J153 i e
GABAR PR TG AH i ¢ <5% i i ge
mGluR5 P12 T 4T i i 2 70% A itk e
D2R P22 T2 i e FERTR | 0% -
neurexin-3 a | 25 Jo 40 i i 9 -- --
MOG DRI | ADEM 5§ 0% 0%

e A PURIR S HA R Z LR G ARG, W NLZREAE. T2tk /N AL M 5 & i & o 4
J93 %5 . neurexin-3alpha. R fil & -3, GAD.glutamic acid decarboxylase, %% & i & I .
CASPR2.contactin associated protein 2 , £ fit &8 H M X & A H & 1 2 .
DPPX.dipeptidyl-peptidase-like protein-6, — JIk J& K B§ #¢ 25 1-6 . Amphiphysin. P 14 & [
NMDAR N-methyl-D-aspartate receptor , N- H J -D- K & & & % 1k
AMPAR .a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid receptor, aZF&-3-F23E-5-H 3
-4- T W T R 52 /K . GABAGgR.y-amino butyric acid type B receptor, y-Z & T R B B2k,
LGI1.Leucine-rich glioma-inactivated protein 1, & & <= Z MK AWM KEE A 1.
VGKC.voltage-gated potassium channel, H1JE | 194 B 11l i& . DPPX.Dipeptidyl-peptidase-like
protein, JRIEALEFAESE . D2R.Dopamine2R, % EJi% 2 #5241k, GlyR.Glycine receptor,
H& R34k . PERM.progressive encephalomyelitis with rigidity and myoclonus, A L35 H A&
FEZE i 3E 4T MG #8 22 . MOG.myelin oligodendrocyte glycoprotein, i/ 5 Jise 5t 4 f b 25

1. ADEM.acute disseminated encephalomyelitis, =4 75 HUPE N A HE 2

Il PR
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FEERAIEREAT TR NIRRT Q270 N R R R A B RS
BEhES. AE TS, SR FRE. B S Thhees . HAb Rk
FEHEARFEAS . CNS R PESRE B ZNIGREDR LA K J Bl 4h 28 R 8 LA 3k

P T 434 3 R B OF; NMDAR fii %, 5L NMDAR fi§i % 2 AE [f#x
FERAY, FARHEVEIG R R IAT G IR PER 2« @IUUZIEMI 78, DAEHAT A7
BB AT A A2 S RS O EEER, H RGN % F Bt LGIL Ak, Bt
GABAGR Fii4 55T AMPAR $HURMH I 2 - @ AR AE, GFF LR S1E.
YL DPPX HUAARAH I 56« T IgLONS HUARAH IR  H B e P /N 1 5% 52 1

Ve
=

A

BAUT —ANE#E AN &R, B0E G IR .

1B H CSF A4 2 (>5x109/L); B I T4 i 27 2k L 40
PEJOE; B CSF % v b X HF B 1

2 AR F a A AT R MRI %% R4 T2 803 FLAIR R 55, #H
Bl XU, B HAt XIS T2 80 FLAIR F8 {55 (BRAMEREF I A R ds
A, B PET A4 R G m M SUE, B8 2 KM (B0 HERT5 1 &
Rt BE BEG 5o R A VRO B8 MR A 5 RT3 50 3 BLAR)
B RIS B 2 AL AT I A

3.5 AE AH 5% 045 8 28 1L A0 b Jea 491 G s % 1 I 9% B SR /N B B, 4L
NMDAR i % & F- W [l 98 55 .

WRYE ChE B SRR 296 L5 0R) B, AE 2 WibsrfEunh -

LW AR EFE IR R I FBNE A . B2 5000 5 HERR FLAW R 4 A5 T

(D) ImRFRM: SERF W AERR (<3 M), A&UT - MEiE 24
M2 SREAER B I R ER G Ak o

D GG ARGUER: TFICIZEGR . R AAE KT 8m s, 3 MERT
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f—AEH 2 A
2) MR EFEAE: YRigVEBIHE 2 P I R R I
3) BRI (B RN/ T RN R I R R I .
4) FEMIERS, ER O I R AR G RS B .
(2) . BALT A8 2N MR A R, B G IFAH R .
1) R CSF A4 % (>5x109L); B0 I A0 i 2 Sk e
UMM JORE; B CSF 55 o b DX P
2) MG E RAE SR, MRIIAZ R4 T2 8% FLAIR 55,
SRS U, B AR X I T2 803 FLAIR 155 (BRoMERR I A
AR B PET & RGN, 858 2 KRR (80 SR
A BE BEG Sv i : JR b BN B R R B R, R T3 5508 3 LA
B RIS B 2 AL AT I A
3) 5 AE MR @ R B0 bR . 90 i SR 4 G SN0 B i, T
NMDAR ik # & Il i 183 55
(3) HHiZSEs: P e RMPURE M A S Pt . Hrac 32 2%
B¢t (indirect immunofluorescence assay, IIF) o T2 B0 1) 52 5
(cell based assay, CBA) HA R m R A BURME . N B0 B I I X (1)
A AR ASEAT R, BB 5 I8 B RS LA M B 2 23 il 1:1 5 1:10.
(4) & FHhHE BRI A7 ]
2.2 Wb EIFE T B AE 51121 AE.
(1) AJBEM AE: & A, B 5 D3 M1
(2) HiZM AE: 4 AL B. C 5 D4 441

K2

LRGP 8 B2 1 I 28 . g RE . U B S5 T BUR AR PP 28 R Gk e
Creutzfeldt-Jakob Jp§ %5 .

2R S TR B MER Wernicke 5« PRI« P oRE B 1R I A
B8 R R VIR SR R T A B S S A A 5] R I B
T~ U PR A
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3Pt 1k T P P R PR, B A R SR R 5 UK CNS R LR A% i
WAL .

4 AN 22 2R GUIBAL E B A LR A 0 7 B ORI LR . 3 IR I
AE B BRI ERUERAR . O MRR. £ RGEE. BRI NN TES.

BT

H B G2 PRI 2 YR YT ELFE G 10T« PR R AE RS S IR R YA 97
RHATT « FREIRTT .

TIIRIT PN — RGBT . R RIEIRIT KRR R REIRIT . — R BIEIR)T
FLFERE R . Bk e Bk VR IR B e . 2R Sy 4 AR R 2
H KRN, T EH T — iR T RCRAER 83 . KRR insT 20 fE
e 5 22 Ty i 5 MR 4, RS TSR, R DAH T — E S e T ROk
AN B ey PG 48 58 3 R0 R BA P4 (1 5T NMDAR i 46 J 3% . $IT NMDAR Jlii
REH L RIIVEI AR, NPT AYIFR . AE B WA B,
ARG ERHAT FAR . T 5807 S L5 G HiMIs BT .

AE BARHUR RIF. 80% A M4 NMDAR ik BB & ThAEK 2 R IF, JwAtR
2.9%~9.5%. L GABABR FUAAH N 28 5 I/ 2 Hf s = T 5 %

BT IRE
2 LA R 5T NMDAR il %5 .

i NMDAR Jigi

$1 NMDAR Jifi ¢ 52 H1 470 NMDAR $iii& A5 0 B & e %, & H 5k
i 98 1) B B
I PR R

LILE. FFEZN, k2T 511k,

2R, 2AE 2 A BEEUR NIAmE . T AT R IR SR S R SRR .

3EERINKEAT A . W ARAE. L2 N SRS/
B/ EEZ8), BUPUKT FR/E®. B EMEDReREGSE. 3 EMan
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BRERS AL HE S OBl T8 OB SR . WARERE £ . H R P R R AR IR AT AR
A

4.CNS REVESE AR, BIanE . o R iR,
A

L B e A O 2 A VU 0 IE B B T, B 300mmHL0 # /b L. ik
B EMRER T s 1B, DG 100<109L, XA R0 7 Bk
AL AR, T LIRANNL . A VR AR AR T e, T VAP 5 e e [X i ] 2 B
P, WiE T NMDAR ik .

2.3k MRI ZHUE# L MR T 258, BOEICEBIER R, KR AT
R FLAIR &if5 % &7 BF W WL RS FLAIR M T2 S5 5, koA m]
2 R G

3.3k FDG-PET/CT nJ JLARH 58, LAXUIU AL AR 1 BH 52 00 Ay 6 B A

4. I 2 BRORIE EHE 2 IR R B, BRSO 12
R eI B s, 2 W T EE R

5. iR 2 G SRR R A T AR 2 R R . i B M4 NMDAR ik %
H 3 O S R I R A RN 14.3% ~47.8% . BREE A A CT A8 &I
ON S I AGTRE, GRS IR G I SR R A R LU . SRR G IR MR

FI

2 (E9-1

ZWibRiE: B2 HIPT NMDAR fid & #5245 & LLR 3 T (7% 2016 4 Lancet
Neurol fr#E):

1.6 W AR TP 1 i 200 OFF#AT A7 H BOARIRERT: @F thkE
i5: @WK @iEaEG/AHFIEF: OBHEKTTH: @FFWEI6
P A g PR R AT

2.0 NMDAR 44 BH P E U LUI AR CBA VETUARPI I e . 5 0F MiE bR
AEHER, BRT CBA 458 FHME, EFHERA TBA 5E3=ME 0T IIF T L
AN

3.5 T IR I A 9 5
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GIEIRTT I N — BRI IRTT . R AIEIRIT KRR s ifyT . — R IZinTT
LR P FOBR « Bk BR R A B . AR s A R 2
FRIKIABERL NG S, R T — & Rn T SR AN B . KIEREIRIT 48
FEN B 2 T AR A, R TSR, AT DL T — SR S T AL
SR 2 AR B 14 0 HT NMDAR i %6 855 . HAh S i0 )7 G FE s N vE S
PGS 5 1 28K FA S . 0 NMDAR i 8 55 — 4 R IR SRR, RO T
LADIRR (1 9-2),

i R ER AL
B S, WRERE R 6 D IET R R 1 AR
(Z Wiz Wikrite)

l

T NMDAR HrAARKG I : 4% Je4m iy

v v

WA (), TRILE () 53 Mg (+) TREw

l

IREEANZS o2 PPN R RE RS PN AT

/ !

MmyE (+) Mg )
v / v
1250 NMDAR Fixj ¢ ANRERAZPT NMDAR fii %8

K 9-1 $H1 NMDAR [ & 1297 ifE
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#i NMDAR Jifi 4 B 3%

™

98 B A i Tt PR

R v o
B | YRR W+ Vi g | DRBERR
W +Vig B +PE | E KR R
o W +PE R

O AR =
AR HEEE

F Y

BRZE TR

HMEERE —RABIRIT

—RGERRIT
FIZ 4 H450
R S B

ﬂ%&%t//// \\\\féﬁ‘%ﬁ

HAR BRI E oA o B iG s
KIERIRTY KRG
BRI E P

K 9-2 $it NMDAR FuE i 4 15 1aI7 72+

i LGI1 B MR %
U LGI1 JuARAE S0 28 9T LGIL AN 5, /& B B G el g e iw 28 10 3= 2
KMz —, WAL XZENE, W] 8RN X.

ks PRI
LEWTHEEN, B2 Tadk.
2. 2R B S S A .
3EERERAFE: R RAIE. EFEICAZ SRR R AT AR
AR RAE DA 2 S O S U o
5.0 - W5k 1lERS & /E (faciobrachial dystonic seizure, FBDS) &% Fr1iE
Ve RAEPERER, RIS 0N F R S ) 2 N A | 8 LK B i
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. RAEMEIEF Y, <38, KIEPEN AR HEAK, RN AE
MUMALEK ST Bt A A e S W SE e . ORI S .

6.7 B P LLE IR 5 Mhe . BEIREEG . /NMINVEILS IR AU R BCR 2
WASKEREAE O PEARANIIURE ) 25

A

LIRS & 2 MU 5 R 01, IR A R EOE E BeE BT, E
YO 5 e B Xy AT 2 H A

2.3k MRI 2 $n] WS s s wil (A5 5) mEES, &
] WASARAER, B FLAIR AHEUR, #5r EEv] WK X B HES .

3AEH TR ENLNZ B (positron emission tomography, PET) ] JL Py
(s 55 R 5 X 5 AR

4.0 L el FBDS & AE i Fi el e LA o5 21~ %630% , FBDS KA AR &
A P R 18 M 1 e BOSU A0 5, mT S 42 IR

CWibsE R 225 DL [ B B MR #1296 L 5 0RIRiZ e . Bk
W 2 i ORUEEEE W VEEIR, BTN E . @In RRILAT S S K
8 RPN FBDS . QNN 40 0 5 1E el B R A R . @k
MRI: XU B L Rt A S 845 5, BB TE T . M HL I Bl
I . ©MEM (80 FWERT LGIL HLiR .

GRENT TR L B A RIS WS (P 5 S
FLRTFILR) (BHILH ),

S 3

[1] Graus F, Titulaer MJ, Balu R, et al. A clinical approach to diagnosis of
autoimmune encephalitis. The Lancet Neurology, 2016,15:391-404.

[2] Gresa-Arribas N, Planaguma J, Petit-Pedrol M, et al. Human neurexin-3alpha
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10.H BB e R A R

i

H & P4 K (autoimmune hypophysitis, AH) & —KH S 4EN S
(AR AL T Fefii s A S FLATIT 38 B IR WA o I R 20 4 JE R M R 4 e
AH. JERYE AH 2 H A0 202 R S 0 . R EL 20 i 14 6 4 48 (lymphocytic
hypophysitis, LYH). WK% #E4k % (granulomatous hypophysitis, GHy). %
I M FEAA % (xanthomatous hypophysitis, XaHy). JRIEPETERAK . 1gG4 H%
HER R (1gG4 related hypophysitis), HH LYH Jyf i WIRZEAL . LYH R/ PESR
TG I O R VA L A T A VR ), AR 52 B o BRI B8 (R AN () e A ) 2
MR ThRERR . 46k AH P46k T SLE. LCH %5112 R GuiEfi il —1kz)
Y. AH BFEIGAR BRI IREAR DRSSP R 1 AE L 2 L Fe i g
PR ASAR DG PRI o W B o0 3R 5 S 4R e 8 A R0 T K2 R

T R AFAT o 2

AHAR TIN5 W38 B H B e 5o B2 SO AT £ 98 26 R R I R 1)
HRIE o A RIEF R EL) 91/9000 000, fliTHSLFrA 2 5 m, R0l B X 1gG4
HE SN A FLAth 88 2 TRAR TR RS IR 2 o s AR O AR TE 44 5
¥ X AN 99 A80.24 % ~0.88 % .

AHR B A I . SRR B B S SR AN A2 T IR 8% B R
VER) B G20 o e rh IR 200 A P i A 98 8 O AR T LR AR I Lo, R0 5 e
R SR T A 1f A8 22 R I Bk AR DA R SRR 1 B G RS IR SO A O o 8 R
RENL AR M PR . 4R AR tER T RGN A & s, W
REMABRIE. B S %L RIALEAIE (autoimmune polyglandular syndrome,
APS). HE R IE AT [gGAFAICEN X ¥ AR G 40 M g . BIRE I
Wi Mo n AR AL 2R An i 2 E . I ZERP MM AT % (granulomatosis with polyangiitis,
GPA) 5. K, BEAH H R N4 iR 259 (i CLTA-44 il 771 |
PD1/PD-LUIHIFIEE) HT 2 A, OB 2 (250 HH 5 2 1R R B2
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s PR Z I

AHEFIGREINZHFE . BT AL (5L V6 B AN e il . o LYH S
Gy RAEAE B W IV AR AR AN = S, IR RRER A

VIGORFRAR 1 (A O DR 2 B 8 2 A1 8 KR Ao 8 X % Jo BT 45 )
WUAE X4 5245 ) I BSOS T 7 AR AR SRR B EH T S RE R I A B T = AR (VR
i UL PRI A A 2 i BRI B Sk i AR AT 1 i S L Th RE B, LR AR 77 R AT
HLET B A o

2MRIERTHEEHGR MR Z RIOFEEAE, BAAMS MRS RIS HEE
AR ThREIRAR G RR I, QA% WIhReiS. 9972, =70, k. MBI
AN N

3R HARE  £970% DA b 3 RO TR S . AL AT i X 2
S PR SR N 2 RS AR PR AR AR o 368 43 £ DR e A A BEL BT 2L 5
BULE H WAL R PRET =

4. T ERREEEAE A R R X IR R 2N i, 2 HIUERE . k= 1 )g
& PRE TR EIG I, W ERER . RIS I G RS SR I KR

SSRGS RIL kR MEAHERE % 5 IFH REVEOR R AEE 1
R, WLCHEZE A IFHRMR. M & IR R PR . GPARE H N
ATV I, PRIRGEREIRE T N A7 2R o IgGAAH I T 4 48 SR
A A EIR AT R R R AR AT 2 2 BRI R RIS (WK 10-1).

74

% 10-1 1gG4 MK TEAE R 2 Wi brite

1 HEVREL: BAZAIMIRIE AR L, &S WIS | ARk 1

A, KT 10 A 1gG4 B 5 40 i/ i f AL T B bRiE 243
2 TEARAZ G A 5 X (5 L B AR AT 1S A bR 2+4+5

3 FARMERS 32 3R HAL S AVE I IESE 2 R

4 MiE2: MiE 1gG4 /K KT 140mg/dl

5 BT N BB IR YT RENS W i/ A, SOEE
R

58



HWENE

LRI sk A R A 32 R S MLV o 55 2 00 S5 A0 7 6 I AR I 3 A
N2 KT BV, W R AR Th RE  ACTHL. B2 B . 14 Rk = /K 7. GH/IGF 1
25, HoAth szt =R ARE AP R IR . A H0E RIILYHE A M hhiEik [ &
OIS PUT Foidi B S PURE, (5 R B AR5 BEBARAS BEAF il PR A2 B i) 2
Fabr: FR7 AH RS 006 0K 7 S I B Wk LR A B 9 22 Sz o T 4 A O AHLEG 38
I35 5 AT DR BUAHOQ A /K P B, Wnifiyl. CRP. HiSm¥ifk. HidsDNA#HL
. BUBEIRPUA. ANCARIHUZ PR,

25885 R GRS W AR IR FA A, W BoRRig. X
PRIOF2 2 R e N A B AL, TUR P B EEE SR BIRTE, &
A IR AR s AT AR R AR, X Le SR A R I W T LY HR S . T A
KRB TEAR R EF B RIVENZ R, R R PR IER 2 . SR v T4
REFBRIMZFE, HEIX S FETRREE R . RGO 4k K Tk % B 10
A DA B A AR A B 7 B R i2 T, WECT. B R FPET-CT

A
~J o

3JmWEZW  BARHLA S REE EE TS A S Rkt Eg R, HiTA
GLU (Y R AT 2 AR AR B i RS, IFARFITAT (1 8 5 2 /5 2O B S ib e . RIEERAS
AR N R I B, BRI A LS A (GCT) &= T8k
PR EH 2R S 2 I A IR AT (B0 2R 42U, MR GCT4uM, Ri2HN
LYH.

23]

LYH 2 H & ez 6 R thi i IR . BOR LYH 2 Wi e nitE 2 4 41
WRER A, (HH 2 B nRELL IR KRR B TR N 20 W Th BEAG 75 RRE B2 i
VR IT LR VPN I I PRI T . X T ASBE BB I 32w 5], 7T BL% I&
BEVIILEE (3R 10-2),
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#1022 BEA LN IRRRE SN2 LYH

LYH §ti2 2 WibrE

Lo S MR EEAT (B A8 i s

2. PR AR BAE

3. o B A AR AR AR DD RE SR

4. ZAS B A ot R

5. RERDUONTERA (B0 AR FRNE BISIVERTR, 88558 % H o o
Wy FAMEM, EXMWZ. EEEHEETHR MREZE. 7
s DO AL T F i, A R 5 A i i R A

6. H 5 R PRI E A HoAh B B S

LS Wi

H & G AR R SRS W £ R TS AR . IH R . Rathke’s %
i A PR AR AT S RS . TS AH TG, B R M AH 2 4k
T ZR G0 B 9 A P % o Ak % I 4 T P A BE 4 LR LCHL
454595, GPA. SLE. 45#%. &, APS %5, AH IEWRE4 A T4, Wt
PL#E . CTLA-4 #I7]. PD1/PD-L1 IS HMIE 2 Y. FEMSER SR

LYEAAAERS SR U RIS 5 Lo B SRR K. AR ITRRIRIE, 455
SRR L, W E %% 18 LYH 2.

2AEIRFALIE  AH R LYH B8 I PRI St A A R SR  HJULBRSEE
AT FBERT (B0 FLEFHAR . ot MR 2 SRR 18 28 5 HBIE LYH,
AR . AR bR IR AR OREFI TR A Ab, SO R AR LS AR X
R PR E (CDD 7E S AR98 AR Bi i R b I o

3RS LYH EH & G ik & ohoA SO A 218 %3R3 LYH
SRRt (NFPAD BSR4 S, WAR 10-3. 1 HAB AR 5 an i
#. BEE CT. PET-CT, ‘B RHEA BT RIS A, R B
Al

4RI ERA FEREENAE G RGN A SRR SN Gk AR
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SR A FISHR IR BLE B T A A, R AR (PR
SRR SCY PN B TS T RS B, P8 R TR (AL AT R — 2 )
L.

6AE PR AT, 1 5 ST A S AT IS T RE TR IR R S X,
A AR R 0 103

#10-3 LYH 5TLUiRe AR (NFPA) fERAR % B 40 B pd

FRAR TR LYH NFPA
BIX X 2k B JEC TR AT AR B B AN PR PRI
BZIX MRI SRS FR ML B ok, RIERAT A BR M 82 N o5 A2 F
X (8O #% By ik
e A AR S R 1

FEARIR B TC AL %
A ELE BRE. SEIR. AL
S IE SN VAT ST ETiL Gitta

it i e G fii I R A1k

LINH & BonEREH&ESHAE  wEEHEESEE

BT

LARREIRIT 7 RZHLYH Ml 1gG4 AH ST AR 48 J 38 6P hE B B R IR )T
SN, BT 4/ NEEAR AL G2 IR, SR Ay B A T REAS DA EL
. EEENAEFERREMR (0.5~1.0mgkg) #Rh, $XHBIERG S L4
NG GEEFEIRTT 2~4 7)) BERE 252, @u0ay7 AL 6 4~ H LU
BRI RRE BRI T O AME R B, T R R A 2 RS B B
&5 G B AN R IR TT o T HAM SR B SRR B B S e TR R A, an 2RI ik
FEK A (granulomatous hypophysitis, GHy). #5855 T FE4A % (xanthomatous
hypophysitis, XaHy). JRFEIETEAK 58 75 2T ASRAT B A 55 B2 W 00 (W] I 22 At 1 18

FARIGAEIC A R R I 9 S B HEAT PR 48 52 J st oA s 18 v ) 6
FTARNB AL, Gppifh. %P AREE > NIE 4] AP oK HE+E 78
JFEARBIA . ARIPUKERG R NE K IELYH, WREE VIR CHEBNRE) , IF4
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TR AR S BT B B R CGR R E R T . F AR ST R T AR R T RE R 0 A K
I

A I AHURE B AR R R I RO R SRAN R A X PR IR 7 7 585 S B4l 77
TR TBOGIT BB WIT A 025905 B0 AHH R I BT 14 (0 ik L 20 i i
NEMFEI, B REEIRIT I A .

2ELRERTT AH BEH S IR FIRL R (0 AR AT DU RERR e (D AR
PREAE, BEEXHESS FHEEMNGIT, v A RO B E SRR R DL, o
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LSENEEA V)
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FEARLHA A AT PR DAL
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\

i 22 S AR
GBI WA U2
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l
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7 KT %

i R B AR 2 S e PR S A5 7 S N 22 Wi R S A5 25 S
RUF: IBHTRE R || BN REMT 2R 72 HLpos it e 3t

g
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TR A R T SR 7
FAb A HoT. TR
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11.BH B R ER SR ZAR

i

5 G 1 J 8% K 3249 (autoimmune insulin receptopathy,AIR ), Xk B %!
i 5% AT (type B insulin resistance, TBIR ) & 1T 5 & 5244 H & HifA (insulin
receptor auto-antibodies,IRAs) FE—F 7 Wk . AIR 4 & T A& 26 H Lotk
FEIGREZI N = M BBEAE . B B B i 5, DB 2
R MK .

3 R FFAT I 2

BT AIR FEH N, HAT# U B0 2 ATE . XH20m iR K2 Hok B4
LRGSO B RINRIE, BRI R BAF Sk H 2% E E 2 AW (National
Institutes of Health,NTH) , iZZA [ PAFIXT 24 44 3 3E4T 17 N3 28 SR BRI 78
EZIFI, 83%MIEE N, 88%MEE NIEMEEEAN. RIHERL 12~
78 %, HZAE 30~50 % K, FHIRMER N 405,

AIR JE R B AT A . 2HNNARBET B S0 K S35T IRAs 177
HTEUR. IRAs Bt 5 R E EMMZAPUEA S 4G, UHERN 52K S
I, RIUyTe R R R S 2R M6, AN FE0™ = RS R 438
NG ZARG G, REEROEZIIER, TS ER IS . IRAs 532 M4
AT S5 65 TRAs HIIR A 9% AR 38 B 5 AP HLEI T AE A : IRAs
e IR S R S G, RIS R SR G R, SRS AR R
W SZAATEE (SRR IR, ZREE TR, I RER R R SRS R 2
A%, AIR SEUR MR AENHI TR N : IRAs 5B R 2SS, KEHM
TIRBZRER, WS IR R IE: A E ) HoAth B B S e V5 5 BB 5 3 2 Ak
BRI, 195 252 A I T R B A

Il RER IR
ey LB 2 ATR B WL I PR AR B . AEAE A TR B0 T BB ) DA H KRR
T ZEHF LB K P IEH o AIRZ H 5 S AR MR i) 2R 2 —, 4925% K3
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FERRAE 2 I B R RIS . 2950 % [ BB A7 7L IR AE . hAth, RO,
e HEER MLAE R IAEZ R P A I . ATR S A A AR B & S e ME
Wi, HAH U RGVELERIE R A W, £3:550% . BAk, I0A JEU PR R A
e BEWLZE . B RIS . AIRIE AT DURBUVE A7 it IR 2 R kB B S5 1) &)
I EREIER D .

HWENE

1 8 KPS T B i & IR B AR BE AN A, SIS e B R K Pl
150pmol/L B 11 1k ] 2] B i =2 12X e o UGk &5 2R /K ~F kIS 1500pmol/L #7810

2 HM = AIR BB H I =Ba K1 13 BRI

3JEBEER: AIR BHREKRAKT T,

4IRAs: IRAs X2 BA HEAME. 41 IRAs FHYERHHIZ AIR, {HIEK b ¥
TCVEEAT IRA K, A R]AE R LE R 5 1) S0 5 AT A .

ST MMSEE I RAMEATIRIE . RILR5E, BTG
A BT W HAl B S S 5 .

21

LTI 4 T S5 M I PRARRAE 7T T2 Wi o B SR TR A AT 5 ) 5 s ok
PR B, PIERSFIRERET G, FHE AR, & H MRS R &>
3U/kg MR B LR EE AIR. Wil 2] IRAs AIHf12. #i28 AIR B #H
T VPA A AR AR B S S MR o SR, WUR IHAN B S i A
i F#iiA AIR 127,

L2 A

AIRTG 5 — R 51 n] 0™ 5 R 5 2 SR PUABIR AT 2001, 40 AZR i B SR L
BRAEFZE G 1E . Rabson-MendenhallZZ & 40E A 22 4 P O 55 o XTIl R R
UM MBEAE ) B, 1 5 5 PR 5 B AT 5001

LARLBR B ZARDT: AT 5 SARTUAIG PR 5E SO ™ 5 R84 PR & 3R KT
AR BRI E TR A R o Hof B ILBIRS KON 755 SRS AR 2 21 T
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FNEERR AL, Lo B A7 TR 0 S WA R I 2 R I . AR B AP T
1 3 AR R I A RAR BA A SRR, 5 e i T 353 A B 1k 36 A A
X, FERH RG2S EEG. AR E%RAREE S R E AT A&
R IG5 2 R AR DR AR (1 f o, X L R T R AR M R AR K NI IR A A5
TR RAR .

QIBWAESLEAAE: X2 —FLLE WAEKSZIR . 2 B IR AR J5 5 b
RAEIZREAIE o TZLR G ™ B B AP O, &) LAE IR &7 W i i v
AT HH A A S R, 5 UG ) 1 B LA B e 10065 . K2 BUEE T
B NFET .

3.Rabson-MendenhallZF G 4iE: 1% A& — i (47 7 5 1) g & 2 AR URT FROBR R
MERIIGIR AR . JH B RARTTIFRR BE N TR IR S 5 S AE AR B kBT 2
[B]. UbAb, BFEIEFTREAETE S BN IEIRBERS . F FUANHE F R DL b SAA 3
AR ZREREAEW] RS R 8 = ARG SR> PR B R 5 2L SR
Ko HE TR AR D) FIAR AT 5 FAR F HU 8y T2 AR AOK AR D) E 8, P RE R
By 3R R 1 SRR o

4. JEW AR R PR . 2 MOE IR E TR R 5 IR 2 AU R A
o SR SRIEE R A M 2 405 5 LMNASE IR AR AR, 7™ 5 10 4 G VAR DT 2545 5
Seipin 1 AGPAT23E R TALA 56 R IX e 58 AF S 550U 5 AHLFURIBE LRI X H L) ot
NEEE

SJBRIREIR : J R FIR R N IR R B A AU B W S . SRR
H 2RI Whipple =BRAE: ARMBERIIGIRLIL, [RIAENE MBEACPIS, $ENH %
WS IEARGE MR . AR S R IUBRIR 5 A7 nf i — 25 Db Bhi2 W, GLP-1Z24kBARTEL
DT R i ) R i L A

BT

A AR S B R B SRR TUER S AL IR AL VBT 7 & . AIR HYR YT £
BRI — R By iR ARG UARAR U s ™ AR . 677 HAn i
SRR S DA SRR B s SN

L B S AR PT S 2 5 1967 VAT I B R AR A AE R
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Ko N R I 7E H ARG B, @ R B A ORI E RS Ry, WEnk
5100U/d, #2515 30 000U/d. HbAh, 1R A 24t ) L% RE %R g s
AT O {3 R IR . FFOBUNIC M e e 2 B 24 0 (0 40, (H 4518 R — 3

A RARIT IR TAYT EEET AIR SR A BRIk . HEA
e Z KA BENLXCE 1356, G P15 250 IR £ O T oAt B B G T 1 42
Byo M8, MK E e, Sk N ekl A E N R A il B850 A 8.
Vel 5 2 2 Ty G PRI M o M A AR 5 W 7 T I 3R o TR A B 2 B B TR T
WIS B M. 5 R R B 0 C2 5= A 0 2 A R v
M B B U= A mE . S T RIS IE 3, 5 75 B8 R0 = AR R ot
W (R B 20~150mg/d) , (HERARIRYTITRE M B A . S8 BTG IR o 72
51 FH TR0 B TSR 24 /NN AR o FRBRE A mT DATR] S #0056 B 4R T 40 A
Thie, M B SPUARRF=E . ST 0N 52 B ) R, mr =5 8% A
W, FZERPUR—MR T RETUE, T I1EX B AR I#RIA N CD20+4)
F, AT RABH AR HT 9 IRAs =4 o H AT CA BT is AN R HOE SRR 2 5 B 40R7Y7 AIR
TAH . 35 E NIH @ WA H — R0 R I s v o B PR 19 i LA S R 2%
HHRHUHETIRIT .

— B TE O R ANV R 5 R R L T LB R 4 Rr IR, JF HLMIE e 3=
AKFIEH, FoR BB NG X BUR IR SR m, HEREEE. T
AIR SEC MR, BT A0 7 U, AR, 4. it
B, BENGEAR I IS 0P R P 0 A g G e F0 i A RV 7 o AL AT AN B AR 2
R GERRIG T 2 A AT B R I B i, T ROZERFRYT 2 A MM E @

AETFAEMFIAHL T, AR BHTREHILE REM, LI M A BT

W FIEESRACFIER . IRAs k. fE3£E NIH MBAFI+, 33% & H
T H RGN
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BITnE (B 11-1)

Il R PR%5E ATR

. VAL SIS TR, Hoh 15 G st
T BRI TRAs R b

l l

BB TR« Ao BRI L R 2 1 BT B 2 BB S IR T

i NS A VR T

l

s HIRE Vs

K 11-1 B SRR S =2 (AIR) 297 e

S35 3R
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12. BB 55 A7 By 5k = AE

i

B-BHBR AR BEER = 5E  (B-ketothiolase deficiency, BKD), XHREkbiik 2.8k 2 W
FL4HEE A BB (T2) 5 = fE (mitochondrial acetoacetyl-CoA thiolase [3-oxothiolase]
deficiency), &% LI G ARRaMEB AL 05 . bh B-HIR ARG Sk = 5 80U R &R A
T B SR FE 47N 2 ksl 56, I PR DARE o AR R 25 A0 A LR PRORE A
FRHE.

B B AT IR 4

Bl e B E 7 SRR A U A A 2 i i A2 v R B Y, B ST L
SRR I R 5 6 20 H 2- R 2k ST B4 A 23y L IRARI I A RO TR Tk
G A, [ AR A S AT IR T R S A I R AL 2R R SRS A AR AR 2T
A, CLTAEE A LEEIEERSRE-1 (4CATD) FERZRAT R 58 BKD %A
2 ACATI FE K TAL 51 e B i VR GRAMT, 58 SR 10 1255 70 M A A0 &1 i 4
FH 32 2R A, S0 RS BRI B AU A A R L SRR, RIAR
T R B S E

ACATI B:H AL T 119223, FER4KL 27kb, W5 12 MMEF R 11 AW
&F, TEH cDNA %5 N L ABMIE St & 394 AN EHERR 1 B-HA i i .
1971 4E55 1 5 BKD B #RiE LK, ACATI 2N CARIE 104 Foeas, KA AHE
R BURE. BYIRESE, ZHRPANLERE R, A DNA F &M
R K A GE . [E WA 6 % BKD i, K 4 A CHRIER R K 2 SRR,
BIeEE RS, H R0 IEA R R RAR W R4 R

ZIRRIRE A 1/333000~1/111000, A [FE ML IX FAEE K ZE S HIE
WITLATEN 1861262 4481 A2 ) LBt A& ARG = BT RE RO IR A, 0K 2 9112 18 9 B-
WA B ARG GR Z0E, AR EY 1/960 600,

I R R IR
BOLKI LI . BRI EERAE 5 M HE T 2 InARRIN I Z A
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AVEMKH: J AR R, AR SRAE . WK, PPIREURE . BRRSR IR R, E
WAHRRER, WL T. BpE & EOERG . AR M B R E A
EP=N i SR S = T IUN184 AT S 7 s s 2/I16011  R
ARG T #, M A] DOEH B T, BTDIRE. W IIREA LS, JRER{R
FAPE . BGE A MR =g m] S B, AT TR) I R A sie s s A A n] LR BN IEH
291/5 Bpm B IR 2 R GRS, RIVGINRIGEG . B A B %5 SAEA
HhF S LA EREAR, Sk MRI A] R BLALSE B0 2 BB, LR X
£ T2 W] WAFRIE S 5 2
BEBWIROAEIR, AR U e NIE I I PRACHH I &N 42
EFERE . KNI GG TC iR . R AR BE R > BUs k&, £
HBowi WIRE 7 A KR E R SZFN o [ RAT L™ B AT L2 4% B DI e P L 2240

VIR PR A5 [ 52 R A (R 36 14 PR v 2 I R 1 o 25 B 15 120

2IEEHWHBEE, I ESAS. BWiE & EIPIRIE R K NEEUd &
BANEAZ G SR .

3. H R DU AT LR R R B, (LS4 pH FRAR, 30553 S5 R IURE BA 2 7
R B, MR R BT R IR A TR 2 T R

4. (D I &R o A W Pt 2 PRI Bk i ) DL 32 2 Gt PRI (CSOHD . 3-F22E T
BEAB (C40H) K57 IRIGEEPIBE (C5:1) WREETHR; @RS i R 1 iy m
PR 2-F5E-3-52 0 TR (2M3HB), ARG H 2R (TIG) K 2-FEZmt &
i (2MAA) BT @FME I 4 A 2 2 4 4H i A vis 8 B 2 B AIG: @
FLDRR M BRI ACATI BRI RAR

LA

1. -l A T e =2 3 P PR 30 B 35 A A A I 5 CSOH 1 v 1) A AT HLIR
MAEARAL, FE25 3-FHEE T EAHEE A RACBES Z0E . 3-F208-3- F 2 I — k4
itE A ZLfA T BR Z A S A A1 S R S [ B AT I P PR B R PR BLR
#r, AT ER T CSOH JhiEish, B C40H 1 C5:1 by, JRHATEEHY 2-FH 2
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SB-FREE TR WEEEBUH R M 3525 T IRIRE W BT
24 MR TR, 7 S0 PR B PR 2 50

7
SPENI R 2 AT K SR ABBA A . BRI R AP AL
R A ERER, WA SRR E R 8. RREA R
B, TR A8 R IR VT R S A B LR AR et . R e
7 BN AT URELEAR 188 T DA 5 A E 0 . BRI B B
EUREAR, TR RIS, S REE, BEIRIF TR RRIT.
AR 8 200 BKD 8 SRR Bh 410307 T A
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BT e (B 12-1)

A2 R AE TR PR e, A B o A ) LIsE 4G A
|
%Ei2 BKD
{ ' ]
it Ak 5 73 JRATHLER 47
C50H?. [AFHF 2-HEI-RETR. FEOS
1 C40H fl C5:11 3-ELH &R M 3-F T IRk T
I |
v
Il PR 2 B BKD
|
b 1
ACATI BH 4 B-H it AR T M AT
ACATL SR i 1A
RERERE

)
fifii2 BKD

Bl 12-1  B-BRB i ik Z RE 1297 AR

S 3CHR

[1] Daum RS, Lamm PH, Mamer OA, et al. A new disorder of isoleucine catabolism.
Lancet,1971,2(7737):1289-1290.

[2] $E57 500 30K I, 55 WL A B 2R LA MUK FRORE 77 & S BB 5 70 A LK 22
SR (B 24,2017, 46(3):240-247.
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acetoacetyl-CoA thiolase deficiency identified by expanded newborn metabolic
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41 patients with beta-ketothiolase deficiency: 10 years' experience of a medical
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13 £V R BRR Z AE

i

AWK BB Z iE (biotinidase deficiency, BTDD) & BT 4 ¥ & i 5
(biotinidase, BTD) A&7t 5l AV RBHENE TR, SEAEYRED, (EH8A
VIZ 2 PR ITETE R I, SRRk G s, MR 5. A
WU RIE ) — RIIME 5 B Itk R Gudn F 53R

T R AFAT o 2

BTDD # Yt Rkt f&, BTD RBUREEN. EALSRENEYHER
TEAE YR E T B B B A A BRI AR B DR I B E R R E
FRACEG IR, 2 5028, A TURIRIT AR . SRS MRS, A
ISR AERRA R, TR A RAGEE . IIABERIGES . CBEET A &
ATt A R R 2 A e A SRACBE TR, R I S0 A A S SR S AR, R
FLR. HEARR . 3-FRE R R - G H &R F MR & 3-FA 5N
FRE AT IEL KR ER, FEME. LIRS — R E R IRAER.

BTDD KJiF2)4 1/60 000, 3 [ i J6 KA 2 s 0 2 G v s

I PR R
BTDD IfRRINE IR ZHFE, SRRttt 2R EME. Bk, PRI, JEA
TIEEL ARG, PNGRRIE IS . 1T LA R se et A ) R B E = B 1k
R Z AR
1564 EBTDD  SCA] 70 R R R i i B e (O B 6 2408 2B L
o) LA, BRI B ARG LA B 105 ], PR AR N3N A
H

=

7

SRR TR ARG SR, KRB E MBOLRE, KEIB%E, 4
FOARLHE [r] L, BLAEIRA 22240 W & IR ERR 2 . (R BRAESSE AU =R
il BRI ESE SRS KA T B iR s . O, RAiZ, BEh
AR BT A A M i ) AT PR S A S P IR R SUAEAR, BRSNS AL R GE IE
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RANMRFR IR ME . XAk, IRV, JERAs. Rl 5T mERRE S A SR
Yo HRIT ALK, HAISEA S RE .. QKBS R THEENEN, 200
RIRARFTAER, RARR BB R AR, @RI B2, . E2E
VEECRE, B FIIRAR R L, anall A AL ) RS, AN EE NG TT, WS EL
AT .

2. 4873 PEBTDD  AIAE RN ERCBORR, HEA R B LMK AR AL
X, ARG, DURSEN VRS M. B T ReA MK IR . K2
ik, Al LSRR S RGUEDIRN « = IRFRIGEE, XE ARG Z 5l K
AREIR 2 JEAE G IR 0 i R 1 AN 52 TR 2

HEMGE

I Al 30 8 PRAT LR 73 A« I P PRV B 70 A R i A= P 2 et P A U AT
A 52, KAV PR3- FREEMHER . 3-8 7 KR 3-FHkN
MR MG . A EBUH R IR T, ISR FLIR . P B IR i A A
JNMRIECCT LA 86 M A5 FfsATE T2 52 2, APRBLH 2 bk w2 &
LS, QAAE . IBERIAE A, BRI B BRI YTOR RSB
e S ARRE R VERIL, M VR A AL AT R AR I RE R, ARV R B EVER 5o
BTDD &3 AV RS R T 1IEW N o ATBDTHERIRARM, K IM2A G
R BUw R H A HIZHHE .

I

ANBL LR IR R ME . R R AR IIBK IR R 5. P e, W0
TG BOR BTG MG RAR I, T T SR AN (0 Bk BB 35 A ph 4 R
Gk, A DALY TE A ARSI vh 35 I R 2 R A, R R RAR I A, Rk A
AR S A M EEE R R mFLRIMGE . S 2 IR, Ik 2 P i
R M3-F2 0 5 R AR (CSOH) Hi g, Al fEAAREAmL (C3) . BC35
BRI (C2) LhfEIm, KA H3-FE DGR, 3- iR R .
3-REENIR . HEEMGIR . RO OB H 2RI S, AV EEEEN$2~BTDD
B A RS R T EH A10%, (B85 B ol L0 A HURIRAE, [H bt
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Tl B EE AU R ILERIE IR, IR REHFRR AR BB ZAE, TEZIXE A
PRGBS R MR AE Y 2 B S5 A VA2, ATREATBTDAE IR, JTH S
HARACHEZIRA ST o nE2eF, A AR DAY

BTDD Jy% G ARBS MR8 A% o 7 B2 W 0 475 5 DRUAS U A Bl i VAN, i 1
M T5EUEHE BTD DI EURAL S WK &R, Ja & nl 8 3 R o AR IR R K
B TR K AR AT AR ) 2R e A o (EL R AR B R Z R B R R AR
RPRZIFATERE, HIIEE BTD BRI ok %500 56 4 A W 2 ok Z e ATES 7>
VR BEOR ZAE . BT XXAE DL, M I RE A K R PR B

L

LHABAR IR an At 51 S i CSOHY & ) HoAhopem, GFE eI &
FRBEOR ZAE, 3-H 3k O G BGASR ARG Z0E , 3-FH 2k SO IR RIE, 3-F23E-3-
HIL- I I B A R RGO ZAE, PERARRBROR ZAESE . oS M A R . IR
RG-S A ER I G I K R R G T BEAT R 5S4 )

2HABMARGHAE GBI R RGUER, H Kk CT B i B0
P B B ARE ORI, TR SR A . 2R MR SMERREUEINE R . 2
VERHE AR S0 o F73 LA 1 451 35 O 2 A3 N 5 VR« i 11 B TR A R 5
A, e a R ARR IR R FH BRI R F . W90 Lokl =
&, —HHEBTDD, i 76 3 MR AU i & M 2L V) s B VA S 12 LA
LHRTT o

HeET R H k. WERGEPEATHIRE, Bk, MaRGmE
SEREIR, 7 VEGH Rl A T W] i < B M 52 LA B 5 ¥ A N L R A A D 2
B

4.8 B G B R AR NVESR IERBIR AT 2 ARG R K HAE
WNARB R RATR B2 RS LR, RIER, WAl Fe R
GUREIR SRS AREIR, SR = A &G MUt P, B 5 B S UR R oAs, &
ERRE R Z RE SRR, AT AR IR R A S = S B 5 BTDDA 453 -

SEREHESENED R BB E, WEmSRES I mIESNE
7%, SFEAEMERBRER, KN HAERRE, MAMEREER . . dEAERE

78



2 K TR AR DU 25 7 R] B AR I AR )

i#T

— R, BLRASRA R, DRI A R B AR
B B TTRI0~20me E ) B o] 4 IR . ORI B0 IR
HERE ORI LR AR RS ~40mg, JFARAE AR I e 520 524
SEREE. ARSI R RS ROk, PR B 2 BRI )
PR BRI I IR D A S 5 AR VR 4 A 2T TR
STIE R PO 2 R RS TR W P (AR 03 M LI 75
S A WAL IE RSB RSN RE TR R SRR B A T
VTR R Z A 4 DGR ASRA 52 My b HE T
PRATRIE ) 6, B9 T £ 90T A AT e L3 6 PG
AT oA ) RS TR (R R BEAS, FEA
ARV AT AR, (90T VT LR RS T 2R
RIT. THIGAAEE£C, FHHERERE AR SIS MOEA.
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BITnE (B 13-1)

NELHRBUR B A AE . MR AR PERR T EE L KR
JRIE . RE R KRB B s s HIREE AR B
FLEE HBUE VR R RE . L4035 55 I R PR %€ BTDD 1K

v

S 3 AU P I 2 0 R
‘, |

th IR M 372 28 57 LB 9B o th BLSTER =
(CsOH) s, JRATHLER BT
3-HREBERHZAR. 3-F2%
SIRE 3-HRHE PR

AT
y '
SERE ALY RS A M BTD 2K P OGRS REHER: BTDD oAb
B, ARRAEME O RET | Ll .

A4

472 BTDD, 4R RIBTT

K 13-1 AMEMEEZAE (BTDD) 297 ke

S35 3R

[P, I AR A AR b 5 N R TR A, 2015:120-123.

[2]http://www.genereviews.org

[3] Wolf B. Biotinidase deficiency: if you have to have an inherited metabolic
disease, this is the one to have. Genet Med,2012,14(6):565-575.

[4] Wolf, B. Clinical issues and frequent questions about biotinidase deficiency. Mol

Genet Metab,2010,100(1):6-13.
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14,0 B 7@ & %R

W
HH T JUL 4 i B 1 388 3 Ty R B A5 1 5 BA — K SRR PR OA B T B R
(cardiac ion channelopathies, CICP). CICPW] 7 A& ERIRIG W R 1BifE
PECICP 22 H /O JIE 7 E 1 25 DRk B 1T 32 B 90 . K QT 48 & 4iE (long QT
syndrome, LQTS). %ZQTZi&/E (short QT syndrome, SQTS). BrugadaZi&1iF
( Brugada syndrome , BrS) . JL 7% My iz B/ & 2 2 M = 1% 0 3h i H
(catecholaminergic polymorphic ventricular tachycardia, CPVT) %&. %IE¥RIfe
FIEZ B O, RASBUEE R, OIEEREE, B0 B3
B PR T EE R

T3 BB FIRAT 6 2

LQTS AJi F A&y 1/2500 135 77 %2 ). SQTS WNFEW,, FE R M
)L, BARREAE. T BrS B RO BRI 2 R, A
P S 1 DX AR A o S5 232, IR AR 38 [ 1 80 R 551K, 24 1/10 000~1/3300.
BRI E 2K CPVT B 24 1/10 000,

LQTS A 13 Mo BL R g A I, MR KCNQI. KCNH2, SCN3A.,
ANK2. KCNEI. KCNE2. KCNJ2. CACNAIC. CAV3. SCN4B. AKAP9. SNTAI
A KCNJ5. Hrh KCNQOI (LQT1). KCNH2 (LQT2) M SCN54 (LQT3) N W,
EUREEN, 20 5EEE LQTS Bkl B#E 1) 92% . H LQTS K #F
i, PLLQT2 BUE A .

FELI QT [RI3A S e 7 o JULEH ARS8 -3t i) 35 8L, R O LA BB 1 AL
FE ARG R TEP S A S PRI E TR, OISR N, SS8UE
WK, AT, B 5 M R A 2 PR AL O . it 4 kI SQTS
() 7 FhFEER A, KCNH2 (SQTS1), KCNQI (SQTS2), KCNJ2 (SQTS3), CACNAIC
(SQTS4), CACNB2b (SQTS5), CACNA2DI (SQTS6) 1 SCN54 (SQTS7).

BrS = Z& — il Y SCN5A B85 138 18 J: R 5748 5| A 11 5 G £ i S P S8EA4 0
KANLRZBIE AL 0 WA IR ES, A Ve IR (Tto) BH R0
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K, MNIfT 51 E A R4 A s L= WA . . A =R S TliE RIS
ZE 5, FCH AR BRI % S, 2 S B AL R R SO A MR AR B S 1 AT B S A R
OV A P T 2 TR AL ZE R K, 5 L AR IR O R . HETIAA S
BrS ALK H SCN54 (BrS1). GPDI-L (BrS2). CACNAIC (BrS3). CACNB2b
(BrS4). SCNIB (BrS5). KCNE3 (BrS6). SCN3B (BrS7) Ml KCNJ8 (BrS8).
CPVT &A= O 2 5 (1 Atk ] B % O JULAH PR 405 38 6L A 45 BB 215 R ) Bh 1 He
PGB (DADs). HREITRIS CPVT HRIRAEIEA RyR2 (CPVT1),
CASQ2 (CPVT2). CALMI (CPVT3). TRDN (CPVT4) 1 KCNJ2 (CPVT5),
RyR2 FE4mtt iy OIS fa S B A —, VO NLYN S0 B A7 b 85 fid & (085 7%
T, FFERRAR S Im AR 2 Wi CPVT 1) 55% ~60% .

I RR I

LQTS & & LA F JL # 28 & . Romano-Ward % & fE ( RWS )
Jervell-Lange-Nielsen Z8 & fE (JLNS) ¢ Timothy £5&1iE. RWS N e a4 2 14
B, K 1~3 WAL 97%, IRIRZ W, RMFELAN 1/2000. EZRIN QT
TEK AN R BOEE O H . LQT 1 A 2 BUH/E S B Bah A 4 ok &
€, LQT 3 AU EREIRM KAE. JLNS fF 8 HIR S s ENT 7 R I, o Qe ik
Rtk AL B, E RWS B0 . Timothy 28 & 1E 9K QT R4 1 8 11, Bt
Kl CACNAIC, BRFFRAEFAL, 245 hib At FAERE 25 6, 2&—MFE L2
FEBRIG B . L BIRREIN LQT LR&1E, &IFfa/mmE, R
PO IR « S5 THIZS  PHEE R GUPTR B ITMURE « X LQTS A JRARAIE A ZE R 45 4 F -

LIRAERE /N, k2 W

2.5 F IR IE S S

3ANFFERIAIR I, "R LA BN Pl WA RE R I P
H (TdP) , FECE KB,

4.ECG E£I Ny QT [HIHIE K
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5.0H A N RE: ORIOY QT [MMIEK:, - 1-40 A I 5k ks
@0 ZEH 160~240bpm, QRS WHRIRE M SEBMALLH Y, 5~20 03
AR SR L — IR, ZHAEAATA L GATP BUEZ 1L TdP.

SQTS BHE KT L EHAJGEE 1 45, ME% 80 ¥ . SQTS HHIFKEI
PR T RO R R S B AL R A TR 78« ORI U2 . OIF
REFERN, OISR LR, AW EIER; @nf ok RN
N, SkE, BERK. B, HEIFEEE @ECG RIN QT A B.4i %,
THZmEmR: OFEMEOLHRRELZ XM NEH (VF).

Brugada %54 fiIF HAT B S5 R0 A% S o MR AN SR A ), A etk BB 1 st
i o WEPRIZR S TE . A TOREIR L DRI 485 7 35 1 S 2 R B IS8 &, R4 60%
AHRELE . KGR REES: OPFEFFELZR, 40 B EmE, BHEEEZN,
WMATFER: @EH LS IESR: @FEIELMHEN ECG /A WS AL 3 HL
(RBBB), V1~V3 JHk ST B @=L EKT 2 ML WM EHE VF, 1]
SHEREFI . W= OERRE T BATZ41E, ATP B2 bt kw .

CPVT ZHUEHE 10~20 & IR, 3 2 LURTA0m 1 B R 2 . IRR
FOWIE R QLR OIRNLE ., HFOFE2 R IR ELLZsUE 2 #s) 5]
R ZTEME I, 2 RS0 F SRR . @A REfRREIIE 3B LA iz
PR A Bk L =R (VPB) siE# (V). @EzhikissimiE s b
MR E AT R MO . @A B R R U PR R, AT B QRS
HRAERACE 180° AH, MBI AMHIIEN, EM oK FBORBRE A B
A FHIAEAE (PVO) - B B AERREME VT HFEEE VTS VF.

B A

LRl s SR =R P R IR SE s o mT LA B AT JC HL A ot
L ODIRESE,

2.LHEME LA LR S ER BRSO 1 E R (QT (A, ST-T
o B LHBEA RS KIS OHKRE .

izah bl EIIEE T A RET AL LI R

45010557 OBl BN A% e A R R BUAT O IR S5 A6 1) 57 5
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SILDAI  FRTESRA BT R 2 W

H Al 2 R FSchwartzi¥-7r R G #EATLQTS K2 I, 44O f B | I AT SEAN X

3T
O BRI HERR 1 0] 58 T 20 25 805 )
(1) QTc=480%F): 34);

460~470%Fp: 24y 450~4592F (FiH): 1

ZR

(2) BENFATIRIR LS G 5450 H1QTe=480%F): 147

(3) RuplFE R E MO ®E: 24

(4 THEZE (TWA): 157;

(5) 3N FERAFAETHYIE: 157

(6) Fr DO FRART AN AER B2 s (XRTILED: 0.5%

2.1l PR 52

(D #JR (TAPFIERK P REGE 150D MG 249, EREIE:
1735

(2) JeRMEHE: 055 .

3RS (IR — SRR 0 2 T FIPI IR HERS , AN BAR T4

(1) FERMATHBLQTS#: 17);

(2) —ZSRIBTE30% LAHTA AN R R 1O IR SE: 0557

PR IARIN B 40P 0. <10 NARMERR, 1.5~370 N EEER, =350
I EEE o

SQT Wi NI FriE (BT Gollob FrifE):
1L HE
AT PRIETEII <120 ZFP: 1 4%

QTc<<370 Z#P: 1 77;

<350 Zfb: 2 47

<330 ZFb: 343 ]

2P 52 GO BRI AT 1 70 I A REREAT IZ TP ) O BESRA 9 2.
277 Al Z sl e =8 270 JEEAWZRRK: 170 HFE: 177,
3L CLHERIEDA | oA GEHAT 2RI —HEE 48k
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J& SQTS AIBEMEMR K : 2 70 — R — 4ok e PR BAER D IRPERESE: 1 70,
BIEER EAES R L 1 7%

4RI OO ERBIEDRH | 8 ARG 200 Bk 2 4
FRICHEF P E AR 15y, =4 EE06E: 3 PR <2 MR

bl
[aay

I

B

Brs iZWibRitE AT S H 9 1+1/5 (el K | 24 A B R MEEUE K1
1 74 Brugada ¥%: 1/5 & EF BN HTHLLLT 5 M4 —1. [ 2 Brugada
WeRse O E ST S B =2mm, T AHmEEE T WGBS, ST-TIRANT
AU s B AT DU H A 5 50 r IR0 SR BRI 2 MR R 3R AT L 1)
1 % Brugada 3% (& 14-1). 5 MR OEFANGOEHL) . ZHE=EHE;
@EERNE ZIRBK BIWICITFR; @HFE AN B AT ERHREW. 5,
DKW 45 5 LU REIEH ;. ©F R A 1 A Brugada .

type 1 type 2 type 3
P = S 5 e S e
WA AN T J/. TV
FREN g1 S I HEA
TOISTTANGE e o
‘__’:_ "‘”\:H.ﬁ..j _\,.:“ 7:] //\\ L~ i~ ’\\
V3 | | o | i a
e i 1T | ; 1
: : 71 A f A
vd A AT TS T T
i . 1.0
Vs |t s AL e e

K 14-1 BrS 50 H B XA 1Y

CPVT Wik : O OEKHE AL S EIREDWIEZ GeahsliF 4 #Hsh)
AR @O H R Ry A X R S, TR AR O L T B B R
W OUELE R I

Wik Oizzshik, £ CPVT BFIEZRH O LHRHE, #onl T2,
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TRELG YR AN M . @RS, S ERER S EIRER B R
A BT ImARIZ W, A SCHRRIRE B i 2o ka6 (1 B VE =R & T ia sl s O HiA,
AL E . ARG IL TR EF KA A B TR CPVT.

LW

LQT i 25 25 s LA BT 20 QT TRYIE K ARSE ). SQT M MiHRRR I
P B T80 QT AR K A, B4 IE WA . B A . BRrP g, 4 IE |
A B SERAYIRVER] . B IERRE) LR B i 1 45 . Brs M5 EERRR
fibn] L SR L R BL R, Bl IR AARER G AL BOOHRHE A =0
s SRR SIS S IUEESE ., A2 AL SPERAS T A
W H MG RGRE . filedE. KRR 4B R Bl S mAIE. =5
MAE S ARAARIRAE « 20\ R iR 0 O B0 AR ML 38 A S & 5% . CPVT 75 22
5 LQT. Bro Ak H A O % LR A Andersen Tawil ZREEAH S5 o V1035 b
BB AT PAS R XU S L i

BT

FEEETT R ZYRYT . BEYT FIILAYE YT . s MO I B T
WIER AT R YR, AR, AT I PRI IR s IE R A IR PR Ve sk . KQT
EAEfER 7 R R R AFEQTK A . T A & MAFTE2 N BUW B AL 5545 Brs
FE 73 2 R 3R 2 B LR 5 QRS CPVTSERG 70 2 PR 2 A & o I B {5
WL RS B A P ARAE DU . 457 KCNOIFHE R R A (SQTS B 5 K
DR, BURRRRAR I TR VG T R

LA R BRI R B IS EE I 5 R LQTS &3 Nk
TMZLE, JRHRNEK, BT LQTS & 35 ik 4 {4 F 48K QT Ia) 1 53 A1
MARRIZ5Y), W T afIIIEZRBTOERRE Y, W8T HERZ . JitE, KIR
WERSFIE IR DU A 2R AR DUALIE 2. IR SPUIIAR 2 ROk #i R FH 2455
e S R 5 A5 R PR A U R A 1 AT L A L B L IR M5 55D o
CPVTHEE RLBEFIZ B ISR 58 2 1) 15 JE 8

2407 BRARERARIE, SNIXERER QTN & K FLQTS &

23
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FIZ4 T BSZ BRI B ZRIE/K, ANRERIF AT A2 08K . KAGRHEIE R
AL . BB K, A AR SEFRIR K . FEImMIREE AL, KR LN 2%
IRFIEFCIK /R BE A RLQTe: FEFLIE /R M T A AL AF I 18] i 2 4 T 25 0% /R A4
2R FATIE /R N I TA)Co S 3 o 6 T B e 1 R PR B I A SO0 5
CPVTHEFH, MR HBZMIEIAGIT . X T4 NICD. fF{EfENICDH)
2650 A8 SR BB N ICD 23 77 A2 1) R B 47 4 B8 3 DL IR A R Ve s M v R R 3
FUCDIE R B ISQT &3, M P K QT ZMZEe T . [FFE, X T
AEEEN (BY)LEE) BEAR. 4 NICDMBrs &3, L% g
JBTHRIT o X TRZMAETHNAIT IF AR A B OER T . #IRICPVT S,
A% A FHAERIEK, RIS & F BN & A8 FH B2 AR HE BT

3N A OB ERE (AICD) AT O ERERE. SHEpRA
BELYS FRE T HATD 3R 2 B Bk DA S B2 AR BRI 77 25 R ILQT AICPVT 55 . AICDHH
FEME— 2T SQTS AN Brs f & AL VA TT J712

4. At T BRI ITVETC R 1 i R R Y LQTAICPVT %, W] LA
% LRI e AL S SERAN 2 4T o AR HL R 75 SEPUARE KA P O R HAE R,
A A RIS I R AT TR S5 o
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BITHE (EH14-2)

PREE 0 i 125 - S 3

}

K R A RN SR O
JULaR 1 55 T BEBI

|
A B EA (B0 O IE R R
B ST L T

|

O L B L B B B f T
i FL PR S A B S B o0 B 24
Yoo B B A A A

!

S CHEAT B PR Al

G O SR T PR AT
Bl

R R TT

KI14-2 T B i 127 ik

S 30k

[1] Moss AJ. Long QT Syndrome. JAMA, 2003, 289(16):2041-2044.

[2] Aekerman MJ, Priori SG, Willems S, et al. HRS/EHRA expert consensus
statement on the state of genetic testing for the channelopathies and

cardiomyopathies: this document was developed as a partnership between the Heart
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Rhythm Society (HRS) and the European Heart Rhythm Association (EHRA) .
Europace, 2011,13(8):1077-1109.

[3] Brenyo AJ, Huang DT, Aktas MK. Congenital long and short QT syndrome.
Cardiology, 2012, 122(4):237-247.

[4] Priori SG, Wilde AA, Horie M, et al. HRS/EHRA/APHRS expert consensus
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arrhythmia syndromes: document endorsed by HRS, EHRA, and APHRS in May
2013 and by ACCF, AHA, PACES, and AEPC in June 2013. Heart Rhythm, 2013,
10(12):1932-1963.

[5] Brugada R, Campuzano O, Sarquella-Brugada G, et al. Brugada syndrome.
Methodist Debakey Cardiovasc J, 2014, 10(1):25-28.

[6] Broendberg AK, Nielsen JC, Bjerre J, et al. Nationwide experience of
catecholaminergic polymorphic ventricular tachycardia caused by RyR2 mutations.
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155 & 14 R Bk = i

MR

J& % Pk PUBE = SiE (primary carnitine deficiency, PCD), XK PIBH I Z fEhs uk A
B B B A o 2 v T 400 M8 5 DAYt v 53 A0 0 ) PV B 38 R 1 366 DR 92 BT 30— b g
JTR B AAAGAR U, D e i A B T A9 o 3R IR I 2 PRl 7K - B Sk BERAEG 2 2H 23 40
M IR ER =, BIEOIE. EEUL. RS Z REHFH. 1T 10 REK, FEEHTR
TR R AN, Bk 2 (1) PCD B3 15 212 W J 7697 -

I3 BB FIIRAT I 2%

PCD #&H T SLC2245 FER 58, S 4u MR b5 PRI s 2 A0 7 i) R d2 B
ThEeskia, 20U PRI RS . e %N (0.8~2.5) /10 /5. AFEIHLIX PCD (1)
BRRAAAEES, BEZ 0.3/10 75, E£EZH 0.5/10 7, HEFLN1/10 77, W
KA 0.8/10 73, IWHEBTRAALI N 1.2/10 J3, HAZ 2.5/10 73; HE EE#HX A
2.4/10 73, WL 3.1/10 73, HEFEEHEFELN 1110 77, TEEEIHRELA
0.8/10 i

I PRI

PCD W] AR s, ZHEILT 1 /MNHAZE T DR, FHFERE2 S it
AFEFImRRIE BORER, TEAORMEREENREEG A, RIVRE R
B R A ERR s @R, RIONLEEE . LIREA L. DERE
LR N T 55 OWUR, RIVNIE . DK AmER . WU i83hi 7% LA
RV ST v WLET4E A R RRUTARSE ;. ORTFIESTE, RIUUAIR. IRITAF. HF2
RESHSE, —SAT IR LR, RIDvfhE. AT TEE RS, HHaRiZ N
Reye Zieib. BbAh, SEM M. Wik, B R&ERIRGEHAEEIR, ”EKG. W
SEIPIRTE R I LA R T 10 A A 4R E

WAL #iZ20 8L BIRRR . PCD & —MiBE MBI, &L
A A 2R AR B R @D IRRRILZHE, 5AIRER . AR
IR R A 5% e WL AR A2 22 40y ) LIYIAN L2 S0 Co LA 1 AL B2 4 o B SUE
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WRER TR, 2 9 I ARE 5% 55« JEgRI, b T fe SVl FE AN M A= 3 (1 Y
AT FEAR, 248 m] 8 7 ALV AR S5 AN L R SR B

HEMEE

LEsie sRa B DA PR MR . IR & e, A
Wb ee. FHEF =BT T AR T

2. 1M1 PO ARG AS Y I S PR R T AR, 1R H S5 {EH DN 10~60umol/L, &3
HART Sumol/L, /DB B#EHTE 5~10pmol/L, 12 Pt AIH/K T 41K .

3L ORAFOLHEIRE . QT [MIIRE . T Bl w5 A B

40HERE YK DB R BRI AR O L e A
AR NE IR AN A S O IE S A S T RE ST

SHLAER  WLAEM N IR UTAR, B S B, & KENRR L 4ELL 1 204
X, NRWLEFEnT e B .

6.J K RAKTM TR RAZ M A B T2 W K B2 i

THEIRE 2 EFK O PCD FDEH AL LG &R M H , Bl )LE)S
HOCRAL, 382 HHUEAE ) Ui oo, k2l Faayr e .

WA LD ST BENEN K. S VR, 590 OB B R B R ORI
SULRHPRI D, S SR oA (ARG, . A R . TR
PUBENUR. BRI, 45 TR 57 L3 5 DT B 6 FIBEAE AR
AT o T 4R R PE ARG Z A 6 . W05 PCD 75 2 o 32 0 09 2 T
W SRR IR

LW
PCD 75 2255 HAR R 3R 51 A9 2 1 PRI 2 AH 4 ) o
LB AR AE R AL . AVLRIAE . ZokiAd o
2B E AL WRIRNAE. KB SR (). ERd®
(WeRegr ik, M) Wl ® (WML EME) . ML) (il Ik
M KB MR (WHHF) 5.
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3EHEENINGR = BERJY PCD BE BEER N R B .

BT

167 T 0 3 G LU S A IS [ e s BEIE Bl . 7R 25 5 S FH BB IR YT, ERFILIR
Ui S PR ST 1 8 B TR

2RUREALEE Y LA e AR BT A SR, ST R R AR R AR D4R R i
BEIKF>5mmol/L, %A R JETTHIE AR R 100~400mg/ke, wKEL RS 24
MR O IR, B KA R R TT BRI, BEA R R IR 2R IR T
FFRRBIEAERIEN: XA OEREE, FN S THOEEE AWIRTT

3 ARHHVA YT IR R A 40 B 7 5 I B AR T P K T &5 5 B A 1
th, HEATAMERG T AR BITIRTT, HEFEYERRAIE N 100~200mg/ (kg *d), 4> 3~4
TRH, TAEGHFE. LA-RETRIEREC, KAlEae s REE . HoEEmiEA
&, RS R E AR SO S R B IRIT AR . A SRR, T A
AT LBERBIATT, FHIEA 50~100mg/ (kg * d).

4 W05 VA 5 SRRSO L 2 DAY AR P 5 AT AR 7 -, AT 1T D 12 PR e T 5 PRI ik
KPR R JGVT AR . tEA ORISR, & AT O3h AL iR A,
MEE PO WARIET, KIS TIRTT
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I R BE LR L B AR ) LA

|

L R R A —> 45 R IEH —> HEER PCD
T V28 AR B A1

SLC2245 F:PRIK 2147 57

|

ff1iZ PCD

|
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15-1 JE RV TR ER = FiE 5 1297 A

S35 3R
[1] Magoulas PL,El-Hattab AW. Systemic primary carnitine deficiency: an overview of
clinical manifestations,diagnosis, and management. Orphanet Journal of Rare Diseases,
2012, 7(9):68.
[2] ®&ET, &, B, & R MERREZRE 176276 SV PR LR,
2012,50(6):405-409.
[3] Rose EC, di San Filippo CA, NdukweErlingsson UC, et al. Genotype-phenotype
correlation in primary carnitine deficiency. Hum Mutat, 2012, 33(1):118-123.
[4] Longo N.Primary carnitine deficiency and newborn screening for disorders of the
carnitine cycle. Ann NutrMetab, 2016, 68 Suppl 3:5-9.
[5] Sun Y, Wang YY, Jiang T.Clinical features and genotyping of patients with primary
carnitine deficiency identified by newborn screening. J PediatrEndocrinol Metab,2017,

30(8): 879-883.
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16.Castleman %%

i

Castleman % (Castleman disease, CD) SR Ak B 45975 ol i 2 vt 1 bk
LSS ARSE . 2 — PR LAk EL IS A= 1 72955 - 1956 4 HH Benjamin Castleman
T IRIRIE . PR AR BRIk B 45 o A R 38 B 52 RIS USR], K CD 4 A
H0 8 (unicentric CD, UCD) F1Z 10 (multicentric CD, MCD). R 1+
B K MRS X3, AHDGREIREE, AMRHEIT AR RAT: 538 W 2R & 2 ANk
EgE X, HROVHEME SRR, TERE.

T R AFAT o 2

CD BOAA IR IE L] EA R R 7 B AR 2-6 (IL-6). AR
WiEE-8 (HHV-8) PAM ARG REERIEREE (HIV) B4, HHV-8 SRR 7t A
W, BRI T A N R RE (HIV) YL R )% 7 PR
O PRIRE 2 2R AR BEAT WU I R AR N SR EE R 20 /7 31, Z20) Lo 5 0608 i B A7
FERIVEVE) o FRIHE TN 4 i T WS 2-R VS AR 5 MCD I Im R A G, A
MR I &I 7 HHV-8 5 HIV 4L S CD M1 &R . HIV &G AR
() CD A %8, HIV FI1E CD B W FN & JF HHV-8 &% — Tt sk,
75 14 B4 9 HIV EGL ) MCD B MRk Ard, ¥ H T HHV-8 (35K 7515
MAE 17 BIARE I HIV B MCD S, JRA S (7/17) K 7 HHV-8
LR 741 o FLA AT B A HL IS ELHE R Gtk SORE MR « B A -6 Z A LAtk
HREIE T Bk HHV-8 A Adp #8584 (40 Epstein-Barr 7 #8555 ). CD [ A%
FAVL]0.2/10 000, 3 FERFAFHIGHIHIL) 5600 41l H £ TG BH A 1) 50 22 H0 80
A LASE [ A0 R B m HE D, A TH B4R B B9 49 20 000~30 000 5. UCD A &
X, RAT 20~30 5 NBE, 55 RBFR AL MCD [R5 %A EUIS,
WRAT 40~60 5 NBE, FMEEZ.

I R R IR
FLALL A CD AEAEDCR ISR S EE R, MJo 4 SREIR . R EE 4 i Ar
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HAEY) 5.5em, W THOE (24% ). HEE (20%) B (18% ). a5 (14%).
o E R CD B R 5 & R MR v R . P ZEPEAN SR R DR KR
HIRGE. 2908 CD BT ZREL I SN, HARIGEA KR BT 270,
RE R B FIhREA S BB S MAR T 2 (5K, fifsiA
Wi PEKE) 48R, 08 CD g R R, $FKN TAFRO 4
HAE, HBE T PARIUA M /MR IE /> (Thrombocytopenia), FJZ/KM (Anasarca),
BB 4 4L (myeloFibrosis), ¥ IR A 4> (Renal dysfunction ), B K

(Organomegaly )

BRI E

LSk PR O ECDEH SRS R E R, 115 hLHCDEH N A
REEAOIL. MO UTHIEE. CRMIE AR G BRE E TR A A %
6T RS SRR . B A 6T RN CDE TR AL, (%
LR RS R RIE, HATHERIE NCDISUI & S, BAh, T3
fopems (I S . RIS Wl AP e A “CDRE” R s
HOMKELLE, FFAZE S CDYEMGIY, 6T BT S e e . /R T
e G e BRER 1S5S0 A 5 DA R AN R PRI 22

2R AR % d L TICD E E AT B R, DMEHER I
e ARG .

SRR WKL R CD B BT M PR, — R 2
CTEH LIS 4 . 17T EAFPET-CTHY 2, CD M I S A 1
T R

LRBWE CDIITWERBOREL. — 2% 52 8 U Rtk (4 K 79 12 15
7. T SRR A ST O ), SRR 5 RURR AR AT IS T

LI

CD WYL UT5E AR BT, R TERTL E T LK MBI . Al
RUFR 58 3 AR,

LT R LS O A AR R, A
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FE AT D /I 9k ST P 2L b ) 5 o 7 e DX 3o ] SO/ L 58 N, LA P 2 W)
ik, EEENE, J5 YR PO . I A R A B RR I BGE B
I3A o 3 A] LB PN B 22 A AR 1 R A A e RO AN ES A P 2 A R
i IR . SRR A R R B BRI AR, B E R
BB MU SR AL, 27 2B 1% R O L HES | S R 1) “ PR RE” SR

2R AN B R IS AENE B ARE (AR, WA IR
RIEIE o JEVELI) DX 25 L A4 L AT LS Fr R A o A D m el LB S AR 1) 5 oz
VEAFIE (23R E 5 W BE MM T A i E R 4D . 12— Rk Z i
() “PEE B SRS

3IREAL e aF W I TR A R 1 o T A2 A

LHZ W
i AN ELAR 51 RS bk EL 5 b oK DA B B v SOAE R DL RO BR , Witk 208 . 1gG4
FHSRAEZI AN R GV LL PRI S5 A0 %5031 o

BT

LG CD LA CD Ry FEARFE TR, TEVIRR 2 R4,
7 HATARX AN B0RIT 08 CD e bnitk. Z2HEETTAFARIGE . XT3
PRERR, FARUIBR ARG, AT T80T .

2. 20 CD HEALE CD AF, Z908 CD IIRYT MR HETR T
FR IV IR ARSI R TR RABE T REETTRYT .
[ 254 CUngt X A A 36 MR Z 8 B8P0 JR9T 5% . X T&IF HHV-8 &G4 1
Wi, FREIE T LA PURERIATT .

(D) SRS BT 20008 CD IR ST 1K B o 58 2 IR
“HTERET I MO, FFARRTE Salmkimgs (s bz 24D HREMIS K S
BRI HAl— Bl h, & BENE 2 RIMELE IR, 1Ra B Ems
M A V7% SRR I RAEAR, T RT DA% e A Ar . SR, T AN 2 T AT BRIV BT T3

(2) o T BRI B ST R T S JRE | et e PROREIR A 5 B
HR R YT S R RAR, HERSERT B . H T — A5 S0 B s R
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FLZGIRTT o (HAE, AR LRI LR B o s 4 AR AR M IR 5967 7 S ) —

ﬁjo

(3) MBHEEANIT: NTMRHE, —REWZE, EFEREEZE, 5
eSS B s i) 2 0 CD &3, Al 5 BT (B2 )T . ke sy Bk
BEABREMZE RG], TEREITRMEEE, ©8AE RN B AR T4z E
BIT TR R ARIE

(4) IZTTIRYT - Flan, YRR R 8IS F£ /K TNF-alpha. IL-6 F1 IL-10
IR R FEBT 2 AR T I LS 40 6 PR 1 K S T v CARIE S8 5 MCD R T AH G
BEAL, VDR L A R AT A U AR i, TR AT BE R B 228 CD R R AL
. CA BT (BURG HAbZ5Y)) 1697 MCD BRI #kiIE .

(5) #EEETT: BAEENR-6 ZIETUAM B ER-6 Jilk, EH (A%EHE
PO eME—3K1 FDA HLERAIT £ R0 8 CD 25, HRrcfE 40 240 Ex L
M.

(6) PURTFIARIT: HHV-8 Y5 MCD AHNFEVINI R R . BTN
WIZGREE R, SEEEH . BRI Y 248 4555 29 M) vl REX HHV-8 A2k Hul—
FON xS T5 IF HHV-8 BRI GH 2, Br 1 EFX) CD Biad74t, e r =% Em
BB FIRIT . HIV EGEFH  CD KRR, W THREE, BaMHA
O SORERIRIT RENS FRAK HIV B akE . SGR iE DiRe, WpHERDCS A .
W TG UEE ZR IITA T S e S BT ik o B, (B ARSI S 2 R E
AT 8 o B 47 1) ) XIS
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BITHE (H16-1)

| Remmi, meMEENA [ BIREPLRCcD

//// AI&%E%%Eﬁ\WE\E%Hﬁﬁ
/

\

a| ERMELERK, HeHER ‘

~

“““‘w| HHV- 8B 9% L, BICD |

BrIMPOEMSER S 1F |

| HHV-BRREXF PR |

| ERNED EBREEZ |-Eﬁﬂ

16-1 Castleman 7% (CD) HiZJTIMAEHE
455 . CD.Castleman J5; HHV-8. A\ K B4l J6 2775 55-8

S35 3R

[1] 5K %, 2581 Castlemandii & WL B 78 2F e [J]. o [ B2 2R e 224, 2016, 38(1):
118-121.

[2] Fajgenbaum DC, van Rhee F, Nabel CS. HHV-8-negative, idiopathic multicentric
Castleman disease: novel insights into biology, pathogenesis, and therapy. Blood, 2014,
123(19):2924-2933.

[3]Fajgenbaum DC, Uldrick TS, Bagg A, et al. International, evidence-based consensus

diagnostic criteria for HHV-8-negative/idiopathic multicentric Castleman disease.
Blood, 2017, 129(12):1646-1657.

[4] 5KE&, 2581, 2 v Castleman i ()76 97 3 FE[J]. [ PR2y A 708 3, 2017,44(2):
162-166.

[5] Zhang L,Li Z,Cao X,et al. Clinical spectrum and survival analysis of 145 cases of

HIV-negative Castleman's disease: renal function is an important prognostic factor. Sci

Rep, 2016, 6:23831
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17 1B I E 48 e

Wi

JAEE WIZESEE (Charcot-Marie-Tooth disease, CMT) J&—4List 4% 14 & Fl # 4
Wi. HETCEDABEORIERIE 60 Al 8 TR OB TIE . KR
IBE) BEGEARET, B WARIA T GRIR ) G208k F 1) Ji A dze o JUL A 22 4
ToIIFRESE GRS o MRS LIRS B 22 A GOl 2 1 S0 BRI AR A R A . AR
7 IRRERIL A S AT, CMT FE WA EHE CMT1-4 BLA CMTX. bk
A CMT5-7. dHMN Gz G ia g4 ). HNPP GEL 38 5 &
ML) RN, AFRFECRAFZEERAE (0 CMTI14, CMTIB).

¥ R FIIREAT T 2

CMT Jy—4H FH A R B PR T 748 T S50 Jo L s 225 o X A6 R s A ) 2 | R IA
TRAE R RER e R, SRR U I 2 BRI B R B R Th RE S

CMT [P R L) 9 40/100 000, KI5 KA NP JCIH R 22 5] 8L Ty
o R PR BB R RR B AL N X OB R E S . LR
AR FER B HE PMP22, MPZ, GJBI, MFN2. ¥ JLEW A A CMT1, CMT2, CMTX.,
CMT1 Ay Yt B M 0 AL IR B BE 3 1% CMT, Jrp CMTI1A A LI CMT WE
(5 40~50%), HEAFEE N PMP22; CMTIB (5§ CMTI ] 3~5%, M54
BN MPZ. X EBFRVERE ) CMTX1 N5 2 WL CMT A (5 10%),
HRAFFER N GIBI. CMT2 A ZEME CMT, oA DL 98 AR L R A8 MFN2 (Y
CMT2 [120% )+ MPZ (5 CMT2 [f] 5% ). NEFL Fl GDAPI 5. CMT4 N G«
AR PEE AL B YE CMT, HosW W RAR Iy GDAPI. PMP22 5,
GJBI 575 \PMP22 % \MPZ 5735 \MFN2 5€383% 5 FhilE AL 5 Fifs CMT 1 92% .

Il RER IR

CMT 1 3= Zllm R I N Bz i 9 3, 3280 1) 3 s o A I MR JUL PRI 22 45
T B IEBERE R H ILIRRRBUONIZERE I A WFRE N, BDWXE, S, 2
N, NRFEEAR L BT EARTRILS 2 BRI, iRy
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FHIT 2%, REGERE . BEIEE 20 K RTER, SEHE, RREA R
FEE TGS, (AR PG RRIE, WA IR . (HA SRR Al e
AL - H ™ E: 41 Dejerine-Sottas £ & fiE 3 22 LI, S EURTK 1B
IBANR BRI . DH CMT v A & &0 DM HA R I : CMTX1 BLAlF
AR R AR MR R AT AS ;s CMTS RUAEAERHAE; CMT6 B4
Z4i; CMTT BUAE AR

A

LA A AR A T X A B BE R A R A A Ay L, A
IR DRI 2 S A IR T &2 R, AT CMT 538, tkah, 5B
B LA SR BUBE RS CMT 5 CIDP (%R tha EE/ER .. B
S RS (EBEEa et R <38m/s) HEaRBiEEEHY CMT (CMTI
LAJC CMT4), T A% Sl B 1R 8 sl ekt (IR h s R & s % Tl 2 >
38m/s) A E G LABE fLAL LR B/ E AL IR PR AIGHE 7R CMT2. 24 B IR
BRI LA TR L AL T 25~45m/s B RME I, 75 22815 CMTX 1. it B H1 2 CMT
(V132 B 2 4% 53 B3 B 200k, 2 HE B S PR T B B A% 3 PR T8 5 SR
CIDP FJ AgtE K AHAE MPZ 5K 9845 () CMT1B 1, /R & Bl A% S B ; CMTX1
B, A AT AR A SO LIRS, T B O B AL T A

2R BRI CMT B2 Al B+ 8. 4T PMP22,
MPZ. GJBI & MFN2 3R 5AZHE CMT 15 90% LA_F,  HonT LIARE &3 11 IR
AL A FURF A UG $5 A BEAH O (0 22 DR HEAT — AU P AGr 00 o I v 308 0 B AR P 3
Fey T G o R S R U 0 R A R R R, R S SR MLPA R BEAT
PMP22 B:PR 8 G TR (R, SR 9T e 45 v e 2 U V0] B 22 A DGk R
BEAT A o

3R A AR VERH, 45K 2 B R91 G 7 AT A A
AT o AH 215 PR A LR AN SRR B, R o o 20 S A SR Wi B S5 T2 T

LI

CMT WK SE IR R RIS A & . A AR & BRI . X T 2218
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BRIV T /1248 SR . HFEAMEA RO, A BN
IS B VE A A 2 1) 2B, TR TEP SR S, 75 75 8 R 1 o [ i
i, il CMT. B2 HZ CMT KT 0 RO FB.

LW

1.CMT F 272 — 28 5K A [l ph 22 ) HoAth gt AL PR A 4850, 4N Krabbe
MR FRAN R« FRRPERN E S TR AN R ORI AR VR 2R MR AT 15
PEILGE RIS e IR B A T B LA, e e R g At AR AL AN AR s e 4
ZUERE X RIRIL, 1 CMT B0 B DA A R G2 R 522D
B A 22 32 FON EBAE TR, Wimimidt i Vs s 2e)i (dHMND. Refsum 7 .
FIAETE R FEAR I« L 28 A o RISA% 1 I 38 5 SR BBl e 25, 7 BEAE I PR
AR AR A BT AL A b, el B AR ARG L A AR TSI AT RSN R in DL 4
Ao MEAh, TS imm AR a2 A A CUa ILEAEEE ) AR,
UL L P o S ) T PRI A6 9 B B e BTG A B 46 )2 W

2.CMT i E 53R A B FP At %553, W1 CIDP CRe R & VE e B 1 22 %
MR B ) B MUREAR G F BB e, SR PE b ag . AAE
FE A 2 L IE B 20355 . CMT G WAL 5 /D SE B4 R ke, dEC)i £F i i 75
BB EMLR . CMT kel . BN, RSk
am R RgE. BRI SE. R, BRREIREE R CMT "l RerER. Mt
BEEET CMT Rz shh 2% Sl BEIE 2 S0 e, & LB BRI @ik, £
PE, @47 CIDP ATREPE K. CMT MIMCE R A v BT, HA B STt
B (> 1g/L) N F5 % HE CIDP 28 3k45- 1 ) Bl 20 ] g

BT

HAET, CMT MRSy FEESCHFHAYT, A BCEIR MR A 2. 1=
SCRAATT RENS 35 D08 B8 ARV i

LERSEIRTT  BVERIREEIRTT B 18 250 36 Fi 1Y) D) RE B S A G 19 Wi T2 45
YEFF AP A VR DI RE S . SRS BT EL S

2AMBIEIRTY R BN, RRAliE 2 S HERRREREE, TR
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el e 2

3REB AT ATREINE CMT 259 WA R Mhild . ol ek
AR BRI SRR RISz PRI, mAf R s s L YR RE R
FLPE I

4B W SRS CMT KA k2, W25 @ B0e & &, AR
R B o 2 R ARG o % T EEEUA RO R A, X R At . IERE W, %
JERHRAE B N EAT P T2 W .

BITnE (" 17-1)

R

iR, MEE. & SRS S RS
BEEmmne  — C (MELIEX. S5, WE. S5, K5
A

mE, BLEMR HitiBE M EEM®ERE (HSN, FAP, Refsum
BE2g 2 . B#i%. Kabbefs. SRAHS)

CMT
i A

l MCV-<38mis l MCV>38ms

A BB R

GJB1 «——> PMP22& &

Elod
BRiE
CMT2% i8]
CMT1R i8] mmpEe [MNERES

REFRAS
MA Bﬁl& Bﬁl&

SHBFNF (B
K 17-1  HFEDIZESEE (CMT) 297 A

%55 . HSN.BALYERSE H EZ0R: FAP G VER REAR M B M 49% : MCV.

BHIAAE SIS ; HMNL I & s sh i 4%
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S 3

[1] Pareyson D, Marchesi C. Diagnosis, natural history, and management of
Charcot-Marie-Tooth disease. Lancet Neurol, 2009,8:654-667.

[2] Rossor AM, Polke JM, Houlden H, Reilly MM. Clinical implications of genetic
advances in Charcot-Marie-Tooth disease. Nat Rev Neurol, 2013,9:562-571.

[3] Saporta AS, Sottile SL, Miller LJ, et al. Charcot-Marie-Tooth disease subtypes

and genetic testing strategies. Ann Neurol, 2011,69:22-33.
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18.)IVE R I AiE

MR

JRE R IMLSE 23 A VR R L E T 7Y Ccitrullinemia, Cit- 1) AR IMUAE 11 %Y,
15) & T G AR B MR B (V) PR B IR PR IR MR o TN R IE 1 B2 A R R
BRIAMS & Bl (argininosuccinate synthetase, ASS) FE[KIZASFTE, 4SSI K CGE
RL7E 9p34.11) RAMERGMThRESR G, FRAERNER, HBlSEMAE, R
W2 I FLAth PR R ABIR (I P= A M PRI IR B AR, 51— R AR
H, G R R B — RIRIRRAE, T T BN K fE R A

SRR MUAE 1T 22 T g A Rk dE 2 (Citrin) 1) SLC25413 2:R GEAL
fF 7q21.3) RAFE, SR EIER & NADH fIHE AT AR AR L. &
N R B RN N R AE I IV BR 1L E 112 Cadult onset citrullinemia type 11,
CTLN2), 1 % W RIFEMFRA citrin HFE T BT A LT P ABA R BUE (neonatal
intrahepatic cholestasis caused by citrin deficiency, NICCD), 3% A Citrin i} = Ji
ANFEER PRI [ A . AR SOR UV IR MURE 1T R 3EAT 41

3 R FFAT I 2

SRR MUAE 1T 22 T g A Rk dE 2 (Citrin) 1) SLC25413 2:R GEAL
£ 7921.3) KA FEUNE G AR BAL R o 75 R A I Th e 3 2R AE N2k
AR ERAAR/ARERNBAE, 25— RINNEY PR, BLohifk AR
ZRARE MR R EIR . T, MR RAREIRS S5IRE . EAFAK
HIREG M. [, VERNYERBR R FRI— 01, K Mot e J5 R J05 e e e
MERS TR (NADHD I8 ZE4ehifhk, [m28Rifk 4278 £ Y NADH, [A]i 4ERF
LRk 5 MR 2 TH] NADH B F 4685 o SLC25A413 R A5 AT S0 25 5 b 8K 1 1
W, RIS B R AR R, SEMR N RARRZ, JRETE
Wz IRER SR [HR SEURG A NADH / NADJHE, A 51 & 5 R it
FEL LA RE R B, TR AR ER A A, RIS R A 1R
BE R o

JIVE R MURE 1T RLTE S AL SE R BRI IS5 18, 17 58 2 AP AT TE AR b X
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TEHANEEF, SLC25413 FER26E T RAAMEZ) 1/19,000, 5 NICCD Ak HE—
#, CTLN2 B&9% %A 1/230 000~1/100 000, A GG iHAEIRE 7 SLC25413
FER 2 AT RASBIFRZ) 1/9200, 1EFRE L 52 1/3,500,000, F 7 EbAb 77 B &9
%%0

I PR R

NICCD #I)LFHARERHAWER. RFFERZE2 AN, BOBT S
JI o B H I AR S SR R AN IR AR BN R R SR R, TP A2 B i K B
TCH MK . NICCD i Hot 2 FhARr G R R, BRI EKKE
IREE. HEV5. (RIMpE. BEA (A iE K2, KE 5 NICCD 3% LRREIR KX ARAE7E
6 ™HE 1 B AT HRGEAR A I IR WA ZIGIT &M, Foh sy
(1) NICCD ##HAAEFHFWLLGE KRy CTLN2.

CTLN2 Ko e NG Ko B ERIE . $RAE . AR 21 5L
SIS 5 SR L s UMRE AT 18 22, MUVREL S T RO, CEH 55
P B VR IR . I CTLN2 Wil KR s, 19 ABEMIRYT A e K A f.
FEZRHERE, Kl BEAFH RN R, BEEE, mEA. mEEY,
I R bl

B A

LERAN  MESHA R EREBL R & B RE G, LiE
SHVTRR R T M S E AN AR AACPRER. FIREAKTEE T K
MR B RIAE . ~ERLEMAE . MDA 7 55 .

2 M FERFE AT NER. BRI EER . B AR KT 1
i B DA INE IR v, TR 2 P LI AL v o

BSRAAHBE AT TR BB AT FURE IR AT 4- R R AL IR L 4-Fadt
A R PR 1 1

4 SRRSO EE 2 A R A, ) DL R T 20 S BV R A
AR L, BYIEE N AA BEHIR AR E/MER R AL, BRI 4ELL, A B AT
JLRF T ALk A0 32 S A E A AL
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SRR LI E) A SLC25A413 554 5 R 11 B0 M 78 57 B0 AT i i A

6.FF 202 Citrin 25 AFRIZ/KF BEHIFFA L4 Citrin 25 ARIEKF BRI
1240

LNICCD K2 HAlE NS EJE 20K NICCD IR A2 ibrdE. 1
UL, IR LB BRI, AR L3RR i s 4D KA BB 2 R T
e MW 55 22 A L IR T v 1) J8 35 B 2% 8 NICCD W RT RE, 45 SLC25413
BRI RAZ M\ 212 NICCD HIFIEET-Br. BB RIS SLC25413 55
DRI 245 S50 14 T A R AT B2 AR

2.CTLN2 [{1iZ2Wi  H i oA % CTLN2 29787 . CTLN2 [iZWin &%
DRl OERETER. mEARMERNEY, REESHEXNEY: @
—RE TR ZE, BMI R Am(%: @IREIAREEM R KGR @
S0 S A A o i R MURE AN = ZUMURE ;s ©RFIE UG & RN i iT; ©
FLRRM N SLC25413 Hi fFRAR

LHZ W

X NICCD &L, Br 752 ) UHT R 28 G 1k G AR SR IO S A E 8 BE
CInSe RUENRTE S, AHEVE M) MRS, 75 AR SR AT N IETRAR
PARARASE S s X+ CTIN2, 55 2 i DX BE AL BT 3 SR B PR s TR I AE
[ RSP A 225 o

VAT YEGORVE IRV 046 T 2SI ARIIITAY o iR IAHAL, H—
FokE, 1z IRASH R R L RO s B RS seAh, 2m 1A
1T 24 PR 2 2 L A Rl /T I R ) B e 3 m] AT L D 0 A 265001

2. Alagille ZESE W AT RIUNIITHRIR, REARZ RS (I, O, B, HE
e RS ME RO SRR BRI A2 RENRIEVE S, TR
FR (HAIEEREAR) KPR 2.

3SR IR & RbEhG Al R I Az LRI AT H B AR AR, (EAZR A
ARMAE . AR AR E TR L & R A W SR e, IR AR
W2 7K 1 H A AR LA S B IR B 73 70 A A B 2853
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4R MAE [ A3 FEERERIFIHR G i (argininosuccinate synthetase,
ASS) BNRAA IR, HME N WK T A, FEDIG I E A 4SS1 FE A

.

BT

ILNICCDIRYT T EAFER STV NICCD & L7 i FH JE AL s L
YR (B B EE =B H I (MCT) BEIT 9k . [RIETAN e iREE4EE = (|
A ZRAL Dy By K)o BEESUHBR AT H TRIH, R BE s Rif, AERnlE
15 WM, MHEETEAR,

2.CTLN2/IYGTT

(D) REVRIT: &P IORERAE S AE T S E . & 3 s SRR o b
Ll RS e U S il =D E S PAN 8

(2) b7 PR ER . PR R AN e ok L IR Mt Sl s S 4 i Y ONADH AL A
NAD', AN=RBRMEAR KD ALRE R, R SCECitrinBt Z BT SN AL .
AN RIRE B D IR EREREN (4.5~8g/d) AJ e/ CTLNZ f2 m Z MLAE KA «

(3) Wodis RAERS V6T : EHCTLN2BARUIRE s vl 1, WOl S ) Je e 24
Pre] s R ECINE CTLN2 B35 A RAEAR o BB ST IR IR 7732, Waii=k, ik
HECE DL E S m IR, AR TCTLN2 B E IR . MR IRAE S
i A MLAE AN R MLAE, W] BEXS VAT CTLN2A AL

(4) HIERS A : RS A2 H AT A A AT B A SR E T 71k o W] LTI e 2 i
RE T BURARDCT L, BRI 2L, OBV R A e I
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BITnE (B 18-1)

1% LR BYNEY&]
v v
115 A 2 B9 $ L LA AN s LIS I TG 22 B Ay A A A 22 K 4 2R Gt
SAHLT KA BRI R T R SR e JICE R HLRE A vy L SE
ARG ZMRAIERI = T 236 A B M g 7 BT
PREE NICCD MAE CTLN2
\ %@m%%@é
SLC25A13 FERIFE = A2
1 .
Fik P> oA FRIE
Citrin &5 H T —> | HiE iz
i Ei
2 [ A2 Wy

B 18-1 R MAE [T B2y 7 AL R

S 30k

[1] Diez-Fernandez C, Riifenacht V, Héberle J. Mutations in the human Argininosuccinate
Synthetase (ASS1) gene, impact on patients, common changes, and structural
considerations. Hum Mutat,2017,38(5):471-484.

[2] Woo HI, Park HD, Lee YW. Molecular genetics of citrullinemia types 1 and 1II.
Clin Chim Acta,2014,431:1-8.

[3] Saheki T, Inoue K, Tushima A, et al. Citrin deficiency and current treatment concept.
Mol Genet Metab, 2010,100 (Suppl 1):S59-64.

[4] Lu YB, Kobayashi K, Ushikai M, et al. Frequency and distribution in East Asia of 12
mutations identified in the SLC25A13 gene of Japanese patients with citrin deficiency.

J Hum Genet, 2005,50(7):338-346.
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1956 KREE LIRXEAR

i

Yo RV FRRR B AR (congenital adrenal hypoplasia, adrenal hypoplasia
congenita, AHC) /& H DAX-1 FEH R FEHH X G S a8 4E i . DAX-1
FERWFRAN NROBI 2K, EEAET . BTk, ' EMRCURMHERPRE, &
KEFFHENEGRMA KRB ERE . ZREER 7RIS EIRIIRACT LU,
T8 2 R TR B2 T B 2% P 1 R D BEIRGRAE (HHD, BRIz 45
WK B FE S M IEAKE

TR AFRAT £

DAX-1 BN @ T MWK R AT X Getofl, B2 MR 1TAAE
THIK . DAX-1 TR AR A% 2 AR SO — R UL H——DAX-1 A,
FE NN AR B R BT AL B 52 LIRS . SCIFAIAE . DR AR AT
RLJZ A A K B R i B A

DAX-1 B RAZ P AHC 2 X ESRa kst LEha rouikdid, £
FAEN 2R o DAX-1 BN RAR 2 BUE A it & e e S H, AU ERREORUR
BRERG, SEREEEHGR G R E . & T SECN FAK GnRH 4 i A0 3 44 e P4 R iR
MRk BN, FEERRIDRERE .

IRAE E NG RE, DAX-1 FERIRAZ S8 AHC 8057 W, FERRSE LR H A [X
HORAAN 1/12 5000 FE i BR Z AT 2 s Bk

Il RER IR
AHC RIRERBOVE U, RIDVLUREEN TS BRI RS A4, %
B/Ub /N =11 N (11 AR/ N e G o =2 1011/ 4 NI NN S48
ORIES. ZHEHEEFTENRNANAKERLEAEE, REFRIZH,
REATCAGAESS o D HE Al LRI L3 0 MR IIAE | B4k 2 B o ik
Rk, FEEHIURMEE A B KT HE K TS B ] R .
BE A ORIE, CHRAEREL. BEHEL. BIRATLR. 5. 3
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Wb, A5 AR R I .

BB G . AR P NSRS RRE LIRSS o 8 2B B
i, ATEHILE EARE R, RO K SRR . PR E UK MR,
O BKAMGG . FERE, A &R IR (CNIAE, e KA.

@F

A
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FRINHRZ BT, SRR WAAEAUR T Mgk S AT G . w1
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THAEBRRKEE, WTEFE GnRH KTiGyT SRASA B R#ER (hCG) 5
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o R e i 1 MK MBS I (congenital hyperinsulinemic hypoglycemia,
CHD &5 WK N 70 WA o A28 AR ) LIAAN 22 ) 15 0 71 B R 4RR 22 AL R 1
B IR IR, FLRFAIE A2 MR 5 28 20 b 8 BN 52 IR TR 428 B i B2 R A g 7 L (A fIG f
B, FRRGEARIATY, DB RG0S B .

T R AAT o3 2
CHIZ # Je ok A BRSP4 . 93 R B R L) T A 58 AT 22
AT FEHRIE 12 R0 E0p 3L K a) 5] }2CHI: 4BCC8. KCNJ11. GLUDI. GCK. HADH.,
SLC1641. UCP2. HNF4A. HNFIA. HKI. PGMIFPMM2. b, 4mtd kAR
41 i P ATPRBUBRKIEIE  (Karp) [2ER (ABCCSFIKCNJIL) FE78 & i DLIw A,
i BT 93 R 14140 %6 ~45 % o Karp FH SUR LAIK ir6. 2P Fi T 547 20 7%, SURTEHABCCS
BRI ifd, Kir6.2 HKCNJ IR Sifid, PP R RIE RAE, 7] F B arpl IE +F
LR, BANMIR L 24k, A FBURR ZR K« 48K 2 K arpidi 1E-CHI
BN RGO R, FAh AR R AR HCHIS %6 ~10%, H B A RHA
i (GLUDI) BE[N 2878 & B WARAY, ZFE DN 90 T 804 B R i S g vis R i,
M3 A SR AE ) o B RIS %, ATP/ADPHY &, JS R BRI, o
TG PRI 3 B 3 0 V5 R AR JE I IR o AR AR 9 L SR FE RS T 1
A IE R A ERR2~365), JRo-BA R KT m, ZREIRITAR, R
] 3 I PR ) R PR N R B A . AR 50 %6 B0 5 BRTIAS B A
CHI &K %9 /50 000~1/30 000. VTRISH IR A, KAEF S 1/2 500,

Il RER IR

CHI M HYZE B sl R Al A o« Herp g ) iR o I, HARBUVE R
JUs SEEAR . AT SZ YV RS PEAC MRS S o KRR & AR TR g iE . 1L
SRR EE, WAPRIUVMHA RS BUE R BA0T, WP 5 . 0 A A B
HAE. EIRANE CHL W, B W RIOVIRMAE RN, BfFmaEE. HiTAL
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LRI =R A AR MBS A AR FED R B 3 . C MK, MR IS & AR,
i 2R e C KB AT, $R00% w0 i O 3R MR M B 5 0t 375 g 0 TR R I A A T B
PRI BRI ITAT Img Kk e RS 255000 2 LR 50 55 55 001

2.8 Bkl . CHI A1 BUR AL R Panel &rill, 44h 871l

355 BRI SRCT, CHIGRIR S ZMESR: 187-DOTA-PET/CT, JHLL%
Rk BRI IB BICHL, NS FARIRITIRIES % .

4953 : CHIMNHZURI S Er] 23 R yRi@ R A R kh A . ZESMRHF AR FT 5 71 7k
18 MRy A 7R B T S RIS TR I A IR R I8 2 A1 2 A B SR K
S, SRk TR R I A IR P R e 1) 25T BRI RS AR AR R A A . FE R

Jakt A2 550% , H T\ HE N EE B AQRPENABCCSSKCNI LI FE R AL |
[ B A 12 X3 ) BRI S R R 5 2k

21

CHI & —Fp= WL vegoms, ARSI, HilMis— iz ks
o

K2R HE A H I <3mmol/L i

1J5R S /KTl

2.C BEAKSFRT

ARG TR IRE - Cafi 5 3 B AR 7 1R <<1.5mmol/L)

4 fIGERAE (L B ¥ T R <<2mmol/L) .

VB ATAT Img # kB S R0 (lmg Sk N B =, pEAR
H>30mg/dD . YLHkiRL: (AT RACMIEE 5.

FH T AN [R]85 2250 CHI I KR TT T AR (R R 28 57, T B 1%k
T KB AT BAR 0T, R B IRIKIRTT .
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CHI 75 5 FEWE PR B2 (1058 AR ) L ) A 3 R 5 5000 60 e s ok B 3% 1L
HMIRVE IR B B B R IR S 254 . TR B 2R . W 5 SR ARUE AT Beckwith-Wiedemann
LA MBS o R THRERT AL . AR5 Ak ERTRG U0 905 DX 56 031 2 W B
TR

FHEPFEEBHE R T

LAEHS: CHI 8 LUBNAE ) LA I R I H AR B XL,

2.BRAE S 25 I Bl 2 Py el A FH AN R B R

3R : BERRBAFELEYRIANE IR, T S0 o B A2 P B 2 ) L B )
RV v JBR I R ME AT %500 R AL SR AR, SRS A B CHI H L%
HA S 38 00

AARKER A R R AE R RIUAM K, CHI BUhR I

SIS EM A FPEIhAE. MRS ThEE. MERfA. g Wime L Rk RS (R ds
CHI S R SRAVEAH SRR 4

6. 5157 RIREEAR Y, 50 5 3R T B U RE AH 48 ) o

BT

BFELYIEIT AINELFERIGST « J697 HAR 2R MBE4ERFTE 3.5mmol/L PL .
T S e B 2 U PEAR IS, o 2 T R R 45

1. G M oAE P R S Ah B e o 1 R SR T vk A AR L, TR T 1~
2ml/kg (7 10 % & & FE, FELAAMKT 6~8mg/ (kg = min) [17] %5 bl 4 e 5 k4 »
o MR AEHFTE 3.5mmol/L PA_Fo L P SR FB bl 32 400 B B AT AR 2K

2. KihRyr

(1) WEHNAIT: BRBRIEBEI AR CHI B2 nldd FR &Y & [ i 3
N COUHRFRAR S 8 <200 Z5) A& 4. HEjTH TIRJ7 CHI
I BT LR LRl

1) TR AEEZ, REIAHIE 5~20mg/ (kg d), 73 A, Wi
£ M PHIEAR AT &, H 5SS BEYR[0.25~2.50mg/ (kg + d) L&A, —
FRIRYT I ROhR e E H R R RS B R R E > 5 RS, hRE4E
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FE2S AN f5 M >3.0mmol/L. —EWRMA R M AL B, K. ki
FEAE ;SR R T LA el b — U 51 ) K Bt B AR

2) AEKIMEIA): WK SRR Z 4GS, N A b
S IhAE, WA TEYT CHI. {HE T 5 POl 25, 38 52 B — M)
N 5~25ug (kg+d), 2T AR LAMEE. Hubrtk 5 —F R,
e E AN )R AT 5 . RBEHE /MBS G R A QT ZR G 1E:  WLAIA R R N AL
FERIE . BGYE . BEADESE o oAb, KR AR KA Z BN =2 B ok 55t LS FH
CHI )67, JFIE T —E ROk,

3) Wb R B S R B (RN R o R E R, WA s R =
AR PRI T o IR o L PR v MUK 34 PN TR0 T8 H 2 IR B R iEd, B2k s
TR i, APAE RN LI A, To R s H i 2 PR R B (1 %
WIFZy, WHAERN1~20ug (kg h),

4) Kare WIE MRS TRIEFR: BEHRSEZ5H SR B V545 Al 553 Kare S IEE
B MM ek, Al HISRIAYT IRl ATP BUsk K 55138 1 sy /b 1 51 A2 i) CHI.
Ak, GLP-1 ZAAF547071. mTOR F47077) 46tk 24N F T CHI a7 .

(2) HMEHATT: FARZERIEAR A Shr b DhRERERS, N8 348 T RS
AIE, TR FAIaIT TER AERIT IR E R .

D W FRZHRAA CHI B3, Rk DR al LSS B 5 224 -

2) T 2IEYT LR RIE A CHI 3%, FTATIHRMRIK A (95%~98%) 1]
R ARFFHGE, 2 50% BEEAR G A MG IR FA:, S AR 5 0 PR |
JERIR AN I3 WA Ty RE PR A o
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S AR i) ColQ B 78 Mk, 5 SUIE BRI ity P 5 15, R fi I B P HEL G G
FXTBRZ, BT BTG BAAh, SRfila B e e dy, fE— XIS, W
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JUIEL W] et BLSG AR A R IR BT R AE . B4l CMS SR G E T 2RI &
BT, A S RIETE . CMS H FBE R SR AU B S 5 S e A
FRKE R NERAIGRE A Z 5, Ll ChAT ZRE1E, — oA A
JE s LT 7 RE B Al o 7 %k, 7 B T I R A ) R S A A S i R
G| IR BT, TR A BB K. ColQ LiA1E, HA R
JUSRARS , v] BE H I LA B Rl AT LA TG 7T (B BRAMILAT A 32 2. LAMB2
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AFTEIR . B R BIEA CMS.
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LA A Sa RN 71456 A I 35 5 0 2 e ) R B0 A I A0 Ha it J
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F: ARIBRME ), HILCMAP #; BRIBIRMZA G, 08 20086 H 1
CMAP %; C.IEEXH, HIERAESE, J& CMAP 3 H I
Sl H: RS LR AR E A S S RN I EIE — K R IEIR . A
L OULAR BRI, th et Rk &,2016,49(8):604-609.
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H (G “ARE 35, BRINEENRIFIEME. E3) 060 —RARE.
BB WA AT S, FRE B B HUNY . LR S B T 5 e R PELE B
FHE o

2ANEM R E AR NS T IEIE R R (SCN44) RARFT . o &
&5 A S T IEIE A S S R YR8 Bl PRI — 30 MERAX 7r . A BT 401
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R RVELFE: SN ERECRMIF SR I, FTRES I s A I S A T R, R F 83
JERER VIR BN, WU E R AR, IRAMULGR BRI B 5 A%

3mEMIERAR N 1A 28, 535l H DMPK £:K CTG # 5 #H
Z M ZNF9 £:X CCTG B HUIE 2 Fralt. A% B8 AW VIR EIE, (H R
PEBEIR 2 FARIGRRIN, Qe BT IETC 02840 . S VAR L 323 2 1) s
FAL R BT SN 0 T R G RRGEE o X LA SRS R B R
L

BT

S RMENSE BTG R, —REHERE, MR Ja &7 BB AEIRIE T REJRAS - VA
7 LARHIE VR N

L2yWiayy BN EADIR B B TAE . S S AA TRy, w56 P ae
RGP FRZN, FMEIAE Y LR EAEIR . SEPUHy—ZRHIZh, A
NETTAE, W NG E, AR T R R R .

2B RINEEN  BERIES . Rk, s I E A, G S A R
Al ERRER S S EUEINE I 25

3LLESCH RIS, IR« FRESEAE T[RRI,
BILE G PO AL, BN GBS .
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BITnE (H22-1)

ARRZEWAE S 5 B o A A B 5
eSSBS

VEYH R S CRLFEERR RS . SR L8
ERVEAE LR EARE, PR BULER, &8 R AR

!

LA AL B
f LR i P e P T v

CLCNIZERIRG I, A B0 E 9 A8
Becker U A Z4 4 984F, ThomsenB N4l & RAZ N E & I A R4

'

IS, B AL
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S 3

[1] Emery AE. Population frequencies of inherited neuromuscular diseases-a world
survey. Neuromuscul Disord, 1991,1(1):19-29.

[2] Lossin C, George A. Myotonia congenita. Adv Genet,2008,63:25-55.

[3] Gutmann L, Phillips LH 2nd. Myotonia congenital. Semin Neurol,
1991,11(3):244-248.

[4] Raja Rayan DL, Haworth A, Sud R, et al. A new explanation for recessive
myotonia  congenita: exon deletions and duplications in  CLCNI.
Neurology,2012,78(24):1953-1958.

[5] Bretag AH, Dawe SR, Kerr DI, et al. Myotonia as a side effect of diuretic action.

Br J Pharmacol,1980,71(2):467-471.

131



23 REFEN Y

i

S RAIEB MY (congenital scoliosis, CS) H§ B ARG IIE HEMER K & 5% 5
R IVEAERRTE o PR E ON B AEAR 254 e o 3 S A AR 07 25 i 10° o 4%
RMEE NN ] BAAEAE, W] SHALRGWTE AN ON. BT, FHE. 88,
HLII5E S04, B Hofh e R R SRS G SR SRR, W K E
A4 Alagille ZEA1iE. Klippel-Feil 255 1E. VACTERL 25 1E5E, RAERZ Y
FIA Se R A ) 3096 ~60% .

T B FRAT 6 2

CS MIEIRRAETE = LR 28 (0.5~1) /1000, H AT NCAEL R BN Z L.,
HAAEAE I B KRR R, A B WIEF RS 7 5 3%. 1Ah, CS
BAEFROLHRERESTIERA, BRWEEREIMRAE 4% . Hilx
KE CS WA %M 2K [ Wynne-Davies, %70 337 4 CS ## MK Rk
AT T, RIS AR S5 1 S5 T Mt IR AR R MRy 2% ~3 %, %
AR — MR R R FI . X e R IR AR B A TR R AE CS R P ¥ A

2009 4, Giampietro SFHR#E N BRILZNE 34T, #EHE T PAXI. WNT3A. DLL3.
SCL3543. T (Brachyury) 1 TBX6 {E AW ALK CS FIFIEZEEA . 5K, &
RN CS 18 A% 29 R IRE B >k B AL mUE AR Be B BFIUT 1 “ RGARATH AL
"y J A0 9% & - E  ( Deciphering Disorders Involving Scoliosis & Comorbidities ,
DISCO) PR ELL, Wt KL TBX6 RN K & 244 & 5748 vl B DU NFEZ)
10% 1) CS KW, ZBEEURERBEERER A% H ER 2 AFBAFIEIE K&
FEILIRN R . EAAER MR, %38 TBX6 HI5% CS (TACS) AHRAEME ) i
B A A /RS R T2, 305 90 /0N BROBE Y o O T 00 5 1) I P T, $7R TACS
HAMBEORILE] . seAh, PR MR CS KR VIARSG . REZIIA RIFSR
R MRt 2 SBORM I E R R, WL, WRER. FERM. 1R, —5
PSS S5 e R 3% ATl I R AR A1 . AR R 5SS R S IR G
FAEREERE R, NI 5] AR B AR 28 B R T .
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I PR R IR

F T RO ™ Pl 1 RS 11 4 5 A i B e 2 W] 5 BB Lo i R B A 4, Lo il 46
72, B R ISR GRS AL . ORI L SRR MR S R R S
EEmIhREER L, SEUHNAR, BEEk= . tuAk, b HEAR R ATHE ] £ 1R 22
SIS AR 2 MR A= w7 A AR SRR AL A SR E g, ™ B AT 5 e D e f
T3 EL

kgt E: KARRIUNESLI PYJE ANSE s — A e . e BT 74
ARIFR CRITITT, AR EZPIIAKFR, PR HEE. hh, /T
Mz RGE, WEEEA TSR IE = BARS, A B E H .

I R _EAR P 248 225 R R CS 70 9L T 3 A

[ B ——HER IR R 2, RN MHER & 20 B 58 4 2 iR, aniie it
HEL P HE (A B BGHE 55

I A ——AHEAR ST AN R A, B ASB 2 AN HEAR R 73 B8 4 70 1Rl n BHL
HES B A

MM ——REH, BAHERERERS, AR AR .

FERE

1.X %2 RHT CS eWrin s H I E MR E T B . B A Emam
$hr, PIHAE AN R, B oA SE , DLk SRR M
2 )R ZRY S FL ARG R AT X 43 Ak, SR RTE T R SR AR AT B
/JG ™ Cobb fii\ B EHAT VAL, LEEHITE FARMIMFRT R 2FHIEMAL
R AV 2 A AR B R A

2.CT V43 AIfE X R LBt — B W2 . CT @ W IR1G 2 F it =4
%R, WEIARZPERIEREE . Wit FARFTE. BUEFERAE.

3MR  BREFEEEAGBLAN, PIHRHEMESS R S S5 L MER) A AER] )
S GRS S AT B AT IR ARG L, T AT B SRR KR B AR L BRI
HHERE R HBES .

4 FERASI B> HCR CS RI B D AR E, I8 I R DR w] A s R
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SERIFE RS, JEEE— BT . TBX6 B A ARSI CS HA RHIEE
P o B T2 2 TR AL I PRASFALE , T B ek ol 20 4D e K] 57 0 6 56 [R] 23 -3 2 O Bk
SRR TS T2 W . BRI & CS 43 T2 Wi i BRI R (45 4241 74
WP (WES). £ERANF (WGS). HEEERNA A (CGH) 2, thnli@it
FMAL IR RS 7 (panel) S H FTCLEN) CS U AHISHER (41 TBX6. MESP2,
DLL3. HES7 %) #ATAHEFENIIGE, REiZHacs.

2

CS 12 W £ Ll AR R A AR 2 A A o 6 I 2 KT i) 28U
FIE B S AP AE A AL P AR S R . BN R AN . A A
A ERTJE LR AARERR CBITITE T SERGEE AR AR IR E R L. R
HERKKE, BEANK, PERFEFLERFE . CS U2 2T X 2.
CT. MRI ZE51% A 10 B BOR S5 75 A7 AEMEIR G540 57 58 il 8tA% A Al
BOn] 35 Bt — 20 i CS BUW AL, SEPLr T2, 40 TACS B2 Ik Al i 2 ]
AR SR M 5 il o

LW

BE 51 KT S (1 HoAthda 3 R Ge o £ B AR ME AR I . B0/
RETTGAEME AR MRS CS 5 AR 4 h 2l 3 24
FREEA TS RIEMER S R 7 8, BIHEAR I B AS B AN R . BB E N
HZW i EE T B 5 E A S0 R h

LA AAERAEMNY DA A e R AN S R A B AR, T
AR B, BATUCN S TR DRE . ARG SR R G S B KINE
P AL I AT VIR o< . AR A & v WAL 7 91 b i R AL 2R T 2
i, (EHEA ST A% .

2AZNIAREAEMY AT R AR E Gk TP B
SEHPEREPIMNL AT, H I R A8 /N LRRBRAE « B8 2 IFAE « BEAT 1R 2
AEVENUR S o J BT IE I SR, SR A B O R MR R

AR T 4EAE R D sk i A G K/ LR ) B AR . R
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R ME FAS A B 1, 25- (OHD 2Ds KO PMEBERR A K | B 2% AL B HEAT X 73
BFEHERINEFRARS. MIE 1, 25- (OH) D3 KF=H FE%.

4SRN AR B M A IR LSS TR, WA LE A, X
FAHEY S AR A AL, R B AT R/, TR R R,
IR

BT

CS M T HASKA AP E M R AR R BRI, BEE., IFREZ S
Rl PEEFAREAERKIOIDIREA A ADIRER . 2R CS BEHEZTA
BIT RIS R, A7 ZE W2 . A A KK EREILT S AT HEIT TR,
SSYLSERIg UL

L3CHy HIEEOUYEE, OB E. SCAMBEE, & Tk
gt HRE LR B s R R B R 2557 BUBUK A REAR DR SRR 8
FEF AR RRSF CIRRE G HUIREYT” RN, FERAE KL R XUy il
1R B UVE KRR E LR A R I T 38, R 2 BRI BE AR A, 3
EORRFREH 20 /NN BLEFR I 8 0RTT 2 Beht, & 4~6 N H it T — ke
AR, X Zeta ey, a2t fadul, B A R T 7 REUR R TR X F
TR CA N IEERN S, SCHIRTIEE LA

2FARIBIT KB CS BEK HR L RAATHENE, TEPARIEBIT. MR
PEAEA B RS RUAI L B AR S, B E TR 5o 18 2 R AR A
FR A TR ] BT AR B ST R ITAESR, N T E ER A KR AE RS CS 1)
RS CROREE R, HR RS R T AT IR AR S ORI
25 P S T )7 S e o0 £ DS B N W i N R

(1) ErabH AR JE B PR R EMEA I A 2E A, M AE A B AR
o &R G 5 N AR TR RE RIS D0 o B W BELI J5 n] 38 I e 9 B & 2t
AT 5E o STHRARE 1 Hi B R B6 T7 BORAE 20% ~77%, =t L6y 0~
21%. HEFAJXS TR ONT 5 80, BHE-PEESF . AN TEA ™ H
¥ CS PR BT

(2) PFHEAVIBRAR: BT een WA R A IEFENAKRES), FHEE
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by P A2 BAT HEREVE (Y, 5 2R P ARG T o UIBRFHEVR A B 1 25 BrEi AR
FeFARRHIY ik . H R ZRAE AT 5 B S AT B MEA D BR R RS, BT
PRAFEOI R FERCR - DIER ) Al 8 1 Bl & 8047 [ o 1238 T AR M MR
BOR, AR WIF ACRE A BEAT A 24520 o

(3) AE@EHOR: EHFLH AR MR DI AR & 2T F e A, EX T
flkle ) LE, ARG AR LN & MR, dEmsgniiizhae, Hib
TRl G BOssh IR R & 51 R ARIL T BOR AN . AAE RAE S I FAAE «
Rk, ARG AL AR ROIETT AR AL ™ 1 B ST I . HATR T
i PR PRI AR R B 52 AR 32 B G AR KR BRI RS KR A o 9Tk 1) R 5 17 1 A o5t
AR, 2RI E & E L R TARETT, HARRE RS 1 A B 5E I AR R A,
DR i 7 B TR N ] O e RO 4], Rt — 2B R L 8T

BITHE (8 23-1)

BEFISHSHAERTEARE/MBESIORE | 4/

FEEOFIEER REEE KGR
PR RIEE NSRS
BUERAIE. BRVEHNAR, 75
MR B
BRFIOE BEAN
MEEFEFEERE  MEETLR, RE [ BORARDOEETEIRRGNTAS T
5. AREMFTEE L8 (TACS)
FEPREK, BHREKETE FEBRE, SHEPDIELR
BHRTAREE R
FFABT (XH) | FARBIT |
I
TRETA
| swmmsAk | | mmmsk | | ek || sesrKapk |
I
'

R e

K 23-1 e RVEEHEMNN 27 e
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245 RN KT 7K

Wi

TOIREN B 5K (coronary artery ectasia, CAE) J&—Fl/b WLAHZE 5 VR 51 1K) i)
TR . — ISR ANE T RS K iR 5K, B &I 1 T B
1.5 %, #ad 2 %5 AL R BRI 5K — A AF @ RS ik . CAE WAL,
AAZ R, FONEER ORARBIE R T KD BilRIE ORiRiiie/ KA - 50%
CAE B# & H RN FERE L . AiPE CAE (B 24-1) 2FaHERRah ki i
o I 2 IR« JRGAEZ S R T IR Bl bk o s 55 9 R AN B JER 81 i 38
o

B 24-1 SR RA EARBN K Y 5K (1 i 5 R I
Markis 55 NRYEFAZVEH K CAE 7009 4 R3S T A, 2 5280 3 Mg 5kig
PEsks TR, 1 SZmE orig ey ok, 55 1 SRRy 5k, 78, SR
gRIEMEYIK: VA, BRSO R PR P BT BUE K .

TR AFRAT £

CAE [ IRl AU i R S 2 W il o o0 B AR I 2 B D e IR 3 ik L B v J=
P RIIR, SR I LT YRR, 7T Re R 2 LUR J LRl OBhlkokreiifte, f2E
WA CAE AR B e AR5 1) — b A 52 R . @ B B S Bl SORE S B, JLEE AN
T/DER) CAE @H NIRRT AOE . SAALRN . REatEsikx (i
GENTEBINK A . KENIKAD) ML TT SR G W] LU S E CAE. OIE AL,
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WM PEBOIR R AR T METE . BRMRIE M S . @alitE CAE AN, TrRE
SRR G (InkRgk HLA 1IR3 A, EREREEARERAER |« mEER
5K R I R RIS A

196 7T4EHT FJCAERAT R BRI R A T Pk, Kt 380.22%~1.4% . i
WRENKIE R KK I TR e, 7EH 2 e ki s (0 N i R %6 9 1.2 % ~
9.9% , He rp et oo AT T2 B0 kg S8 HOAS H R A e o BRAEE CAERS HY %8 090.1 % ~
0.32% . FEEARBNIK3 ST TT LA A CAE, 1609 3 vh LU IR Bk 2 W«

5 PR R

BEZ Tt 9 CAERF MR AR A AL, 7E47 76 IKiE 5 BUE K C T
Ko MAAAECL TEOLR, BB IERAER: OF I RIS KR AR A 1k
P AR MRZENE . R BRI rTA 57 MO oM B M e ik &5 B IE R I
@B HL: @D WA ZNEMER, PRt Ot EE: @RRTEE
(e R BRI A, ] AR DRI UL A ) e R i S50 Lo JULBR I

CAERZ WHInKEI 2 OEUR, DECAERFE IF R OIIBEZE., =8 O
REEZEHI. CAERTENA F5 A =BGk SE, P4 M0, IR b a e
JOBEE A, TEEH SOOI . CABR ™ & 1 I RE &R A O,
AFRECH L, O R ZE L BT

FEMEE

LS Rr . W RAERRAR . R GURTRRRRATE, R AH S R
PEDIF AT fE o

2.0 L AT RUIEH B O LR R R EL

ALK RS KILBOR I ARBN IR « AT BLE A TE O RSB
JETIRE S H RIS Ol

4. CTRURENAK BB AL RIR G & /T LU BUEIREN R, BHEEH |
RANFITE L o

STIRBIKER:  RZWICAER &hrE. AMUBER SN KN AR AL
B BEMESAE G E, A PUKBUR AR R LR R 5 ) s
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TR IE AN D
6.5MH ME A BECT - AR DU RBN K AS BT (B0 ks 2
i 2 5 S5 AR A AU S R G L 240

CAE Wi hrt e i REN G 5 . TR KGR 3R 7= T IR B bk Jies i
SREEEIA S| CAE Arife, & IFECE A G IR KR AL BEER . B L Az .
[FIFANPERE )R . RGEIEILE R (ZLPERIE . ZRMEREIKR . 451250
R AN FER ) Mg LSO ARBI BRI B « SOOI S8 NI TT I ACRESE G DL o

LW
KICAEG, 2T EIE)NRER . S54F4H 200 Je RVERIR SN IR |

Hw . Mo s g, s, e AT AREEFTEICAE.

BT

PRURZ AR AR HLEIR 2, B AT MR EEE A NCARRYT . AR
SRRRAMIRIT . MNIRITRIFRIGIT .

LAIRIT  ANERE S IO, — SIS IESLCAE, 5N 3%
WA K SR R 2, B4 S LR B FOw A LG 578 o CAE B 2R IE 2 L
RS, B R A EES T . G R AN AR T B, FUIL/NRANLEER T %A B
X, AE B BE AR 6 ANEIE B2 2R « 296 24575 N 400K (4ERFINR2.0~
2.5, TBFELMANMARTE R 5 FIE UCAR (75~360mg/d, TR/ MREESE) ; CAE
[7i BN 5 e P o2 2 i 2 T DU P /R B . GRIEEAMAED) o it S A m e it 38
(LR T 7K 205 CAE B3 1 K I, XU IR 5L AR T ) W] BE [ FEA 2L
CAE B NIk G S FH A RS 254, DA 2. AIMIBE I P4 5K 171 45 R B0 B Lo 8¢
. HITCAEMUME Kok KFELEE (ACE) RN ZATEADE, HENACEHIFIA]
REA B TI&HICAEM & . HH T 51 4 8 25 1 B (MMPs) ZK-F- T & Al e R 1 CAE
(87, MMPsH B BCAIRITH Al ARTT R AT HIHIMMPs 36, i LCAE
BHEZ AT, SO HER A . 0 TR gLl S 4 4L S0 I 2 CAE,
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T BT UG A G R YT

2ANIGIT DG I I CAB R & (s B & 2 R HAMELFRIGIT, CAE
FH R R0 UREBEE 2% 1 B IR B KA NI TT - IR AL R, fE9 7KINCAE
TR AN RSO, AR N B R, R O I R A, X
— U FIRCAEBCAEI A e RSN, T SR Pl b 1 VR 9T

3FARIBIT  EETCAA, FRER>10mmELHE P >3~ 4455 1
CAEEIEAMEFFAR . MARFBIARK AN ST A AR AR, SR ik 5% % TR (3]
P LR DI BRI o XTI R e AR A A R, g A i el . 8
RN BRI AT e & IFIRBIKEE . & IF ™ B RS Se A= . SRR B
AU IEAEIRIS, RE R AR AR, B R

BIir g (A 24-2)

Ilfa PR ] %€ CAE

Tk IR B kA 5 1

Wik, kI s, HA A

l l

B GE NI S F e Bk« & I sk B CAE
FEREALBCE P AR5

l | l

MBI EIZEYia T R BN NEE TR NNEFF

Kl 24-2  ARBIIKY K27 IR
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25,558 K 4 21 41 40 i P A P RS 4 2 1
MR
586 R A A0 21 40 L P A B P 2 UL — PR W A Bl 1 5 PR R 5 U b
RAD A L 5 1> WAL M, LA Diamond-Blackfan Anemia (DBA), #&
F T 40 P P 9P A AP T, 2 e Ak R BB MR A . K 2 HUR L
RAET 1P UWN, RICKMBHER I H 5L R MM R8> K E WA
o8 S IR v

T R AFAT o 2

DBA T 1936 4F H 2% % Josephs B X $ii& , 1938 4 2% # Diamond 1 Blackfan
AERGA, K34 . DBA & MG BRI VEDOR, 2Rk & )
R RAZ TS H BT Th REBREA S RE B2 RAERA R, RINL
FOT WAL ARAEE R . oAl T2 KO 4 R O S B2 FD N TE SR, R T o R
223 DBA BEA) ZMIAARY, W LA LA A S, R R N B AR
PRI, $E7R DBA ] R KRR RiGE MAMIZ N RG. R, RS %2
MR R 2K 1 p53  (tumor protein p53, TP53) i JRg 41 B (4% 72 1t A&
M, XV IR R (ORI Rz RSO KR, ps3
P N e A T BN MR R SRR R T TR R PR R Y A R A
ERAE— DR EREZE R IR K GPREREID.,

I ES TN DBA FSHE JE R A sl R gk . 29 25% 1) DBA i
H AR B 1 19 (FED (RPS19) KRAETAS . T G iA%RE 1A K 1 JE 5%
(RPL354+ RPL5. RPLII) FIAZHEMA/NIEILILE] (RPS24. RPS17. RPS7.
RPS10. RPS26) SURMEFA IR, 78 50% LU L) DBA B B, o RPLS
By RPL11 RAZ 835 5% H B R A W I o

DBA &)L EPO A IER, MJG EPO JUiAMIHIA. 2012 4E0F 5 K3, DBA
BF NI ML T GATAL W] BT X RA, MR R AE A 7
WA — M 23 DBA A, AIHESKER (MR
KT AR, v X ESEUE P AR AL . AR AL PT R )5 g 2k ]
c-mye TG -
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HH T DBA B4/ W, Fwi U0 s 26 3 DA 2 o WO [a] it Af 55 28 B, DBA
E<15 % )LEHRFERIRELN 1.5/100 J7~5.0/100 Ji. MIERETEY )L, 25
BILHASE 2 & 2 0, Hid 90% BILTE 1 B WS, b 35% A
1 MAWEEI. BLZERISEA R R0, A%B B2 AN 1101,
10% ~25% FH F s o RERKZEIRGIIRIE @R N, (0 X R E CAEAR
1PN R Y 518

I PR R

LEBEZES  35% LI AN BRI, 4G 2 HE 2 Fiiz. i1
1A RN B E A0 M E g LA A0 M ds/l> . 4 E & B FE R if /s
I B R e B BT R AEAIK R TR R A AR A A R S AR R R

2HERKERT  30%~50%DBA HEARAAELRKE R, FEWRK
Sy B ORI IR AT R G, WS AR/, SR TR0, R g
SPEGEL NSk BRMEE AR, IR R, B S S IR R RN LR
SAEANSN, WHEWRIE, SeRMOIMAE KT AW, WIRAEHSEWRIE . A5G K1
B A RE TN £ LT R G (7 AR . 30 %657 R A A MR SR AR K

I H P HAb S RIS . SR, RPS19 3PS SR M A2 A A KR 22 .
3HEIE S MG I DBA B MR KA RLI N 4%, m T FER W AR
H R R AR R, POER N 15 2. AR ARG S IR, B5ER
WEREAE LR R SR e PR R . AR . SRR SRR
AR, B SE . EMR S R R R 1 REETIS 2, WA .

o %

m

/

HWENE
1L R A I AR v HoR I % T-5E4LL DBA & BEAT, — RO K41
PETRIL, 0400 P78 F (mean corpuscular volume, MCV) K., B 7EZH
2 MAR ™ E, 2 AN H BUR 8L M4 HKCE 65g/L, 2 AN A BLERIEE L
N 40g/L. SRT, —LeEIAL) DBA BEMCARETMN, s A RMINA R
FH . LA T RO R A, T R I B A AT L NS A B2 R
EERKHT B DBA BJLEZ RN LG MAFE, 6 > H NI
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¥ M F (hemoglobin F, HbF) 4> bt ELIE® [F# LTS, 6 4 H 5 HbF 3%;
Tt ZARFFE 5% ~10%, 1XUefR ) LRELLAHMIRFAE 2 B SO £ 40 i A Ao

3L IR E G Cerythrocyte adenosine deaminase, eADA) 3EPE &
HIE AT AL 5, AT RIA 47% ~100% 3 H L0240 AR B 2
Y P T

ACEEERE RN BEIE M 2H ST B E A R AT AR A b B R . 90 %
DL AR B BESG AR AR IR, AR AL R AN R b B (2 <5%)
KL B ATk 10:1, RI4EM R A EZA R R4 IR H .

SHAMKI A HEFF AT O MRS A IR AR AT AR TR A e TR

FFELLT 4 6ARUER 4 7T LLZ I DBA
LAJRFRNT 1 %,
2R (BIESAMIPE) SR, 4R IE R PR ISR I S

B

3. 0 21 4 L B SR R

4B BB AV ER AL AT R ARG A I B

ST AN 2 A B BT A S Wibr e IR B, TGN SCRpbRitE, 0 A R E R
UM “liz”

(1) FEFbRE: BIHAEAES DBA FH 5 (5 BR 5838 A0 FH 1 5k 1

(2) KB FrbrdE: 035 cADA iG55 DBA HIEHJa KIH . HbF
S v RTHEBR FL A8 A 1 B R IR 25 B A AR

FELL 13 T AT 402 DBA:

(1) /2 3 TS WibR A B 50 s

(2) Wi 2 2 TSR AL 3 IR EERRHE .

(3) BHPES G LA 3 TR EARAE .

ST IR FE M 5E DBA 18, HEBUIT S DBA MG 58748 1) 2 A
. A IR el AT RPS19 LN RAZI A b (IR %3 R AR
& DBA 5 WD, K5I8 731 54 0 77 vE ke I Fo i 8 4N DBA ¢
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MR . BbAh, WS E#E B DBA MHICHIFER 48, (HANH & DBA K2 Wit
#HE, AW A HE T DBA.

I

1)L BB S 20 40 f 9/ iE - (transient erythroblastopenia of childhood,
TEC)  TEC & L2 L0 A s/ b e i WAL, 38 2 iU 28 B19 %
Jeg| MR B A AE AN R . TEC RIUN—T M1 B & Gz NS
B, WRERERYE, Z2RAET 1S UG, TR LB R, TRWEE
1~2 AN H WIS, TS KAF o IE40 P 23 10 127 2% (3 B Bk3EAT HbF 2 & 1 eADA
1E% . FER A BT 495 TEC 1 DBA.

2.Aase ZREAE 2 LA BRI IR & IS R RAE RGN RN R &
fit. 52 2 LE T REA O MLE MM (SIE2) WK . ZEEIERTTREZ D
¥ — AR S A T AN & — FL IR R . 5 DBA —#F, — &4 B 1 F ok
K [ AT

3 HAh S R E RE v eSO A4S VERHE LML Shwachman-Diamond 454
AEFSE R IEMAA R o BEIEPR H HEA SO ML b, R R LR, B
DR 55 B R 12 B 5 R B

oy

A

WAL B S ES T

40% ~50% ] DBA HB# N f ek RS, FHARVEUR 1B A A F i
FRRFIE R ZRNE IR 92 T BRI A0 2 S B B A AR AR [F) — R NS R R
URZN, DBA MG AL IR METON, BI32 2 N 3o, RIAVREE D A — 5.
£ DBA X REBEAT 4% B W4 S OUELE

BT

DBA = 2367 A B R I BRI I . Ak |, K% 40% [¥) DBA B354
HKE AR, 40% N MAKIIAL, 20% 5] 25 L0 Al RIS BN/ . 10%~25%
BEVHREM: N T0% LRI WA EAZM, BE RS BEER: W
IR, R BRI SCGERER, W 5 AR S . R RO A R
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JYEPEROE, WANER-3. BEEE. PAEE. R bR Rg.

LHE R W AR B 2me/ (kg «d), DUR R B E— KRB IR 24
50%~70% HEVIIRITIA B BFIRYT, AREsE, SRURREZIRIT.
TR AU BB T AEIRIT S 12 JE R AT H I ST Al A L A ) T . Hb BT
£ 100g/L LA B JE IR . 8~ 12 JE P .22 12 ek /b S 3% 7 i L B0 B i /N
RO XA RO E AR AR K, I HVF 2 00 K08 WA [ B & LANBE 52
152, Bk HbroNis BI7] & <0.5mg/ (kg «d) , HARIMLZE AN 80~100g/L.
B ATEAE RS DL BRI TR, ROEE A PR R 1 . YR YT N S R
T4, WRTRRL, W HIERTT . KEFRICAHEFTEG nEEKE, A
15 RPS26 5K 5748 (1) 5558 5 2% [ B V8 7 1) S B 2R e A o

T EER: B L 2R B A T E AN RN, SRR LR K
JAR AT R MR K GBI, DI 5 LA S LA K B A R SO Bh & iR .
FIT A 22 30 % A TE 6~ 12 H %2 Bl Rk G A5 FH 28 [ REv6 7, 7E MR AT Lhod
g L6 T HEAT B AR X TR 2 IR JE AR YT 1) £ 38 I 2% R 0 TSy 2 A PR Tl fe
F T - A R VR

2K LAY X T R S ] B v T T AR A SR [ B e AR R i R,
e EERYT T B ISR OB S ] W o, N HEAT e AL AR > YL KRR
FIARffAb e, G B R RE LS . W 4~6 AR 1 X, MALE FUKP YRR
7E 80g/L PA b, FIRIEAEK R E K& HH G875 2.

I A L LT SRS 2, RIS SRR B, KN 2807, il
BibyT AT DLTERE B TR L4015 WG 8O B 2 B 5 TR . R P A
20mg/ (kg + d) IR, ZEMNE, RAFEAET 40mg/ (kg d. F3MAE
WIEREH, HAMEHN 1000~1500ug/L.

3IEGIT B RPS19 JERIBRIF I DBA 38 HI3E AT IEEERF 7T+, 14
HRREG R, TEEE AR MRG0 RPS19 BRIRA TR T 4K E
FH e JE R0 B3 B AR BRI B R VR T Th BN B s B 2Bk RPS19 BERIRIL) &
LA Ao

43 M T4IMRE AR RIE R i3 DBA nI DA% L& i il T4 ke
HELo [ AL 5 R O I R AL 45 7 O B R A
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BITHE (8 25-1)

FERHE
1. 1 % I RIH 1. DBA FH 2% F 5L IR R A%
2. R4t (Eik 2. PHMEFR S
M) Frfm

»| H4i2 DBA |

KRB
3. WIZLLT 41 Bk b 1. eADA y5 11 &
4. HREEEEPEL 2. 55 DBA AH G 58 R IR T
H 2B BB A 3. HbF 1

4. HEBRH AL 1 H B 5

Va LR G AR RE Y

B 25-1 S RVEAEZLAN M A B PR ST 2 T A

Wi Ao A2 4 22 WibRHE, FTHfIZ DBA.

PU &L AT LALiZ DBA:

(1) ARG 3 218 Wb 3 P 5 s
(2) TR 2 2L WibRvE RN 3 TR EEFRUE;
(3) A1 BH I 5% S8 0 2 3 TR EERR A

S 30k

[1] 5K 2 B 0 5, R 7K o, F AR 45 VB0 7. 56 2 i Ab Rt AR A i
#1,2011:484-485.

[2] Willig TN, Gazda H, Sieff CA. Diamond-Blackfan anemia. Curr Opin
Hematol,2000,7:85.

[3] Vlachos A, Ball S, Dahl N, et al. Diagnosing and treating Diamond Blackfan
anaemia: results of an international clinical consensus conference. Br J
Haematol,2008,142:859.

[4] Vlachos A, Rosenberg PS, Atsidaftos E, et al. Incidence of neoplasia in Diamond
Blackfan anemia: a report from the Diamond Blackfan Anemia Registry.
Blood,2012,119:3815.

[5] Halperin DS, Freedman MH. Diamond-blackfan anemia: etiology,
pathophysiology, and treatment. Am J Pediatr Hematol Oncol, 1989,11:380.

148



[6] Farrar JE, Nater M, Caywood E, et al. Abnormalities of the large ribosomal
subunit protein, Rpl35a, in Diamond-Blackfan anemia. Blood, 2008,112:1582.

[7] Orfali KA, Ohene-Abuakwa Y, Ball SE. Diamond Blackfan anaemia in the UK:
clinical and genetic heterogeneity. Br J Haematol, 2004, 125:243.

[8] Kuramitsu M, Sato-Otsubo A, Morio T, et al. Extensive gene deletions in Japanese
patients with Diamond-Blackfan anemia. Blood, 2012, 119:2376.

[9] Chen S, Warszawski J, Bader-Meunier B, et al. Diamond-Blackfan anemia and
growth status: the French registry. J Pediatr, 2005, 147:669.

[10]Abkowitz JL, Schaison G, Boulad F, et al.Response of Diamond-Blackfan anemia
to metoclopramide: evidence for a role for prolactin in erythropoiesis. Blood,
2002,100(8):2687.

[11]Ball SE, Tchernia G, Wranne L, et al. Is there a role for interleukin-3 in
Diamond-Blackfan anaemia? Results of a European multicentre study. Br J

Haematol,1995,91(2):313.

[12]Leonard EM, Raefsky E, Griftith P, et al. Cyclosporine therapy of aplastic

anaemia, congenital and acquired red cell aplasia. Br J] Haematol,1989,72(2):278.
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26.Erdheim-Chester %

Wi

Erdheim-Chester Ji (ECD) T 1930 44 Jakob Erdheim 11 William Chester
AR, R LR RIS DT B 2 2 G 2, TRAR IR A B
£ 2017 FERR WHO ZH 2L 200 ff 93 1 LG -8 S 4H i 5% i 23 b rhofd L 5 B A%
DU ZH 2320 i 2 (LCHD JL[F 738 L 4.

3 R FFAT I 2

H AT AL 50% ~70% ) ECD 8 #H R AR HLIUFAEA BRAFERA; 10% ~
20% BEAFAEE LR FEAL R B (MAPKD) 15 538 B b HAB 2L K 548 (i
MAP2K1, NRAS, KRAS T ARAF RA4E). ECD 8% A AR LR 2 RE K 5
BoE, T MFEe. ANE4 (IL-4). BN FR-7 AL-7. @ArE-6 (IL-6) Fff
JARGER T-o (TNFa) 5. K, HATIAY ECD /& —# L MAPK 15 5 il %
WEORHE R SRR LR R SR, BT —Fh R IERE R R

ECD 8RR BEATE, 454 FALH 1000 #] ECD 4fil. &4 K
Z W, PALREERE N 55~60 %, JLERGITFN. FZRMETHEZESR.

I R R IR

ECD WAL n] 2 K 5 4% R G0, NI PRI 52 SR ALA F] M R LA 57
TR R Z 0. BT RE MRS, MR ARG L EAE.

LEWAS HRZHECD BHEAZHIERAA 2R, UTEE &N
L, A 50% A HRR I

2.0LIME RS ECD WA RKOINE RG, ZHEEIFTLURIRAKEIN, H
MOERR, ERKEOCURB AT SE R, BT EROEEERI; AR K
JeE IR B PN RT3 3O UL SR IMLATE I, g fe] « R <5 5ig Lo L2 SR 0l
FRELG AR R DL A S BRI LA R P e L s AR B Sl R R
M T A i sk LI, AR eE .

3P ARG WK ARG RZHUEE TR, DHUEE A TIZ . IR eSS
eI
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4RI RS PR AR G5 B AT DR AN (R BB ASE A 52 o 52 81T HH EAH B
Ml ARRIL, QRS EhRERG . PSR BIRSURSE, A R HAFE %2 &
T B H AN RN AR I s 3 (A5 ) Rl R B 22U 22 PR DAR A R 0 sk
DHRRI

SHEJERAS  HEJG 3 RN ECD & WIRRR I Z —, RIyHM 8O 5 HR,
HERGEHEY .

6. R 2 1a) /R IE A2 B MR e AR ] SRACLR IR 5 21 A, 45 ek
AT I R AN B S A B

TRRSE R B PIRAS O IR SRR AL, 20 173 BBH R AEAEIRTG,
TEHR AR e AR MEBVAR AT L.

A

AR EREABGR T 7T RS, iyt (ESR).
B C M EA (hsCRP) LI I/ NME (PLT) R4 AR (Fbg) T [FIRS
A T, 4 IL-6 TIL-8 A TNF-a. 754, A % RAELSThAEEAN 2RI,
ME R R NS ES,

AR FAT AN T ECD 112 DA VA 2 X 2 . FDG-PET-CT A BT
PRI 4 £ 52 BTG, 32 B2 2 A AN AR FE U PRI R R I AR R 2 R
AR FRIEAMAE . OFARG: B X LIy BIR AR 1
RUL, B R O AR P 1 5B 3 vty R P U ity (RS MR IR SR s @ IV R 4
O AT PR AL SRR . PEME Q ¥R, ST-T 7 Skt kol s O
MRI. Jetfk CTA AL TR o] 2HLOEE . QIWRIE. 05 S R
i KA SR EBK CTA 7 2IUEB A AN “ FF) Kk (coated aorta)”,
W RINME . ESIKGHRE; 2 ROEARELE T SUEsIlk. 88 T
Bk MEIET WA LBk, BahlikasE: O RS fiifl CT AR I/ NH A
BRI R, SR, NFEMEAS RIS . BN RS SO IR B R
MG, @F R R SE: CT B MRI 7] 2HLTEAARESE T . SR &7 197
Ap, HEEHAL; OWE/GHAS: CT 2 MRI W] LK HUES Y, ©MEIE G 4518/ I
2R JEE CT A] WD) “FIR'E Chairy kidney)” K.
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ECD H2 Wi i B85 5 A IR KRR I . SR A RP e A B2 AE . T B2
Wi S bnit o B R LA S PR R RVEIAIR LA A0, A 5 VR0 AN 22 4%
E 4l (Touton 4Hfi) 2 LA K& -4 SUR & H P BB SRAE A . LI RIE
CD68 H1 CD163, S100 #i7; &3 AT LARHYE, {H AL CDla 8 CD207; M4
Birbeck Jifi. 50%~100% () ECD B 77 1E BRAFVE JE R RAZ

I

F BEFR L E FAR ZH 2 M A S, dn R DU A4 i B AR RE (LCHD
F Rosai-Dorfman %% (RDD),

1.LCH LCH &% WHIRARRI IR . BEmiin 2 R, 5 ECD &#A
[Fl, LCH HIH 8% R FENEEMHRA, 1 ECD B3 B8 R 2N E
Tio RIS WI S bR, LCH ikt CD1a PHYE, W BE F r] LUE BIRRAE
Y1) Birbeck itki. {HiHT LCH 5 ECD KWL+ 3528 MAPK 15 5 8 B U,
HHATRKHA LCH 55 ECD [FI fF/E &, Al oy —pittdr, [FIA LCH A1 ECD
BRI A2 S ANE AL, 43 AIZR I LCH #1 ECD.

2RDD 5 ECD JRE EIFTCAERT B4 AZ Wi, RDD B XFHE RS2
FERIA 5 ECD oA, B2 (11 R SR B 413 (1 RFAIE DL & BRAFY00E 5%
AT ECD 2. HETHAKIL RDD BE A74E BRAF P 542,

BT

ECD H i i EHrHERYTT o BT ECD IR DL & B2 R i vk, il — 28 58
NAZS R EANRE LR, WAz RRINIRBEN B, £42FTAR
VIR JE a1 nl a8 Z AT ERIT: 10 —L0F SR REE2 R b i & 24,
OIS, B RIGE B, WHERRESHRIT .

171F BRAFVOE 5875 i 3% 7] LA 14 1% BRAF #7514 %4 /8 (vemurafenib) A
J7o 1M BRAF BFA R A] Bk K5f&E TR G (600~900MIU, 3 iX/J),
R 4 TR 200 135~200ug/ A X T HEVAE K ECD 3 1 HAh A 7 ik #%
FFEE L IL-1 MHIRIBTA AR R SR . PR, P Ee%. BT R
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Bl ECD 52—/l MAPK {5 538 B0 AL (1 e BEPE MR STR , DR UE R A1 2
AW MEK #0036 77, SR N ey .

—HIRYT s WA TR PR AR B R, ORPRE (S P B R 2 U R SR S R . e
HoAl SRR 52 R BN i fe bR e, AATH NI AR YT . I KR
OB I R AR A n O REAT B 2 I SR 51, SRR ROREIR . Gk
I BITEFAEIRIE, ) 5 RS A A P W B o Sk 42 ] SOREAER (B S0 (56 P

BITHE (8 26-1)

% PR %€ 12 ECD
BB
\ 4
R BOD B As i o | 5 e H A
l 2
i PEATEE ECD | st e S A i
i%ﬁ HAF A ECD
4 5 25 vE AL > | BRAFEFHT
SHE BRAF 575 Ky |
BRAF 3375 7 .
KA ETHE

\4

BRAF F1ii1 578K F &I ER

26-1 Erdheim-Chester i 1277 i fe

S 3

[1] Diamond EL, Dagna L, Hyman DM, et al. Consensus guidelines for the diagnosis
and clinical management of Erdheim-Chester disease. Blood,2014,124:483-492.

[2] Arnaud L, Gorochov G, Charlotte F, et al. Systemic perturbation of cytokine and
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chemokine networks in Erdheim-Chester disease: a single-center series of 37
patients. Blood, 2011,117:2783-2790.

[3] Emile JF, Abla O, Fraitag S, et al. Revised classification of histiocytoses and
neoplasms  of the  macrophage-dendritic  cell  lineages.  Blood,
2016,127:2672-2681.

[4] Arnaud L, Malek Z, Archambaud F, et al. 18F-fluorodeoxyglucose-positron
emission tomography scanning is more useful in follow up than in the initial
assessment of  patients with  Erdheim-Chester  disease.  Arthritis
Rheum,2009,60:3128-3138.

[5] Cao XX, Sun J, Li J et al. Evaluation of clinicopathologic characteristics and
the BRAF V600E mutation in Erdheim-Chester disease among Chinese adults.
Ann Hematol,2016,95:745-750.
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27. A BR

R

AT H (Fabry disease) A& — M WL XOEBUEAEESIR, BT X Jetofk
K B mibo- - FLBE RS A (a-Gal A) FIEFRAE, FHMe-F-IPETE A 45
IR IhRE S H, A ARHE Y = OO £ BEZ (Globotriaosylceramide, GL-3) Fl
FOCHHHE I TE 4 5 Z A28 B W K EHERA BT S BUN I IR £5- B 40T

T3 BB FIRAT 6 2

AT R R TR A B R . IEEAE U, R B B AR o U
AT FRPHAEBERE A (AR Ir N = CREM AW EGL-3) A i a-F- FLHE
B, TMiFabryfis 5 0 T Xq2 e ok b 4itido- LA ME T BEA (a-Gal A) [FIGLAE
RRAE CHRFERBAT8005) , T 8a-Gal ARFIHAERS o & HBE R, FEIGL-3
IR RS2 P, HEMIGL-37ECr B Bliy BR . ARORN 7 RS 22 Pl oy (0 e 28 % i 5 45
H N VA B O P HERY S RO BRI AT K Th RR R A o

BVIA 2R ANE 2 o [ A REAE 55 1 B A2 ) L b A %2 09 1/110 000~ 1/40
000, [H P TC NFER SR v 48, A6 0o 8 2 AR B s 2 i B8 v 1) S
N0.12%

I R R IR

FabryJji # R NZAHE . ZRGZR, BEETLMEEE . HTa-Gal AR
PIGL-3 M PTAR & — MBI A%, DX Fabry Jos 1115 PR 2 It Jil 25 47 08 1 K
HRIAFAE

L% BUEEE 212~ 145 MBURFETEm 2, RIOVIE B ShT, FE
I RS AT 1 )52

2RIME MUE  H LT a R g, 2T AR BT A
AGEA BHEE. EESAURRE A, o B T LD B
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3MARG ZHEESHI ARSI, R T EXE LY 21
BERIIRR, JFRC B DU RGN BUR MR EE, B 52 RN RN AT Bl
ToiTs HARAP L R ST SRV 22 R R 1A R B P I R L A A e L 1 A

4.0 RFIEPER)RBLC IR S IR IE . AR IR AR S S TR A
MU RS A, 7™ EE 2 AT ST BRI k. oy Ve BB b2 1 2R
Kz —.

SOHME  ZAMERHIRO. Kk, JBIK. EEEVERER AR SRR,
AR A R BUE R .

6.5t FIIRIUVIRIRA DI RERAS IR IGE 2 . 2 IRANELIR, Bl Rt fre
AEHTH IR AR, EREEIRGEMAKT, REEIRdE, 24308 hi
NERIE I -

7T0ME RS WERIUDyE M EARBIKEE R FEU LRI, O AR
TR ENE QIR , P E AT R 0GR CHUREZEFIO 1385 . 2 95
RS S S TN 32 RSB T R A

M E

Lsgiesie s FIE AR EIFICRIRIER . W HESZ SR ] H B AR
AT DIRESH, WRAIRZ BHE PN T ZR D RFAEVE R & oy 40 I 3 4.
M3 LD B IR A B RAT 4EAH i o a-Gal ABEE PEREAC,  fATR P GL-37K
FI R, AR EOCE D B, (B T EGLAREDIAR I .

25018 BRI TE A B . 0o R S A A T RE S S s IR SR A O AL
W, EERINEOLELE, HERAEGKEEREEE.

3JWEL IR SRR R B CoURTRR R LA T RO AR 45 DT
H, HN AR P B RIS (FELZ W) .

LI

SRR LI E IR, o-Gal AR HER KN L7 L)
R IS0 T L SRR T 0P AL, GLARISK SRR i 1
4kt
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l.a-Gal ABGVEHERI AT S Yol ARAESMNE A, MK, ik
BRE IR R IR AT AR AR M AT A o T4 ST B PR SRS B 2 AR,
o SZ B B R A B RS AT AR 1 % ~20% . SRR LG T B
B A R R ARIETE (<10%6) . TEPEHEERR (20%6~40%) B EPEIER . &
TEERME, 2930% Lotk 38 BB E PE TR IR, MOZBEE MR 3 A ek
HIMZEI o

2 M PRGL-3I5E (il A0 R GL-3 4 T 15 i BhiZ i A B 1) — T AEAK,
ZWifatr, BHEEEM . JRGL-3, MK LBEEEGL-3 (lyso-GL3) /K38 &
TR o XTSI R R A 2ot S, RIS Lyso-GL3 7K P RU M (82.4%)
BRI ML o-Gal ABTEPERBURE (23.5%) .

UREIRET B, AR, CNURIRR AL T R B AR 45 TR, R
PG EXHTCHI 5%, S6EE T n] WAR R A 200 0 s, s RN
MM B /NS AN, B NVE B R AN, I P R A AT LA O
VLA . #0289 A B 40 A DA B B I R B 5 ) Mol P9 7V g ek “ BEAE /MR

AFEDIREI BRIP4 12 Wiz I e bn i, (ELA A% &5 5 o TR ELAM A I
LR BREHAMMAL, SREDNAZEAT GLAR FIE R .

<

2

LHZ W

AR 52 28 75 2 S5 AN IR BEAT 50 . it IR E RN ThREA 2,
5 JEURAE B INER ' 98 AT K P B /INER IR BEAT 2503 o PRUTHE AGL A TT LA IR R
BLIRR BN S s A B, AR B A i R R A R U 8 i 4 1 5 2
JE GRS PRTTI W mT L A 35 T O I o2 AR R A b R A, I T o 4 A D' 85
IR E B Al B8, AR B A S G R B R 4 S HEAS A e AL 4

Lo 32 B B 7 5 H AR A R B L JE AR LU . SERAEAR . R
OINREARBEAT S0, S [E E Bk, OERL . FHOCHEY: & GLA FEFIR A
BT .

Je A 22 PR AR 5 5 SR S NG A%« 7 U 4 15 T AT At B[R] 5 S50 S
IR R X A A SR bn i B A Gl oA 2 B T4 00 oAt
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HWEAEIRFE 5B R HAR . 15 HE & (e v 5 S5 0w A %500
Hisi . Ea R AN BT BRIME IR .

R B O™ E AR R AR B . RRE. A 51T N, ARt
AT VR B O IS AT LS R DD RE RS, AE AT, MRI W] SR BN 4 T, M
S AT AR O i S R DR LA A2

BT

LARRE MEVRYT AT S IR RS 52 B LA T AR REAL B (227-1)

QAR BB, RIR AR E B ARG flo-Gal A Bk
PN RBE TG o S I T ARG BRI T AT A AEM Y GL-3 FIDURR, D4R IR %
. BIEER, S CUUEE, T B Thee, HE o S 0 A T E A TS
(£ 27-2) .

HREEN ISR A P . — i a BT ESA (Agalsidase-o) , 73
—Fhi B -2 F B EFA (Agalsidase-B) o o -FFLHEEEFA 0.2mg/kg, F2F 1K,
AR AR, SR L, SO ThRE, (NS AR AN E E. B
IR TEFA 1.0mg/kg, 2RI 1K, AIA R B UL E P9 B A GL-3UTAR R TH
9, FIREAECE. BBk m RO Py A GL-3 & B A W35 T I, (HMZ M
PR AE AN 2 o BB ARITVE R T/ LB & T M B R T Rk e 4 A
R

H RS AR B T &, R A I PRAEIR B R 4R B & AR T
a -PFLEEEEA02mg/kg, B2 1K, B B - LI NEEHEFA 1.0mg/ke, &F2)H1
o X OIBENTEE A E N TREERIATT, PSS SMEIR, 524w
iR, HREELWH . FEAGYA RN RN, RIWANEE. K.
AR IS, B A MU SRR O, B AT S XDIE VR YT TR AR AR . SRR T
UL R AN IR IR AORE (1 S AN TRE B RIBTT
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FR27-1 VA B A AR R VAT
ARAEAREIR FERE RIS
B ENEST
18 1% g B ST R R TR K&

FRE S R BRVEF. e T ok
THAE R SEEE, A THAREE. 2 mEn. B
sl 1256y

B v

AR 13 Bk R BN 77) (ACED /I Bk K2
PREHIF (ARB)

LRI ThRE 25 MR BT B AN B R B0 B N 5 7
HENE (ZeRE) ]

O IR
DA B SZARFEPUF . FGIETE PR R R I ) 7
O 15 FIfR7. ACEVARB. HiE ¥

= VS TIUBL S

PULHRHE L. DUkt

B P . B LR A AE TR AU I 4R
= I ACEUARB. 4% i# BH i 77125
W ARG IR

e 1A 2R o Bl e R I
KAE (TIAD

A rp TR 454

Wr 73325 Wr 7346 B

BRRILE A1 508 TR ARFRAC R, WREE R, W EROE
B

i ER P

RO, IS IE MH - SCRETTIR

FEREHIAR A OLERYTY, DI TR 24
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R27-2 AT BRI AR & AR IT KIRAL
A B Tria & A6 KIRHL
RN G (ERE>162) | #isv2An
JLE K5 DT T LI )i ROREIR I 5 5 R ASRE IR, 25 F& 4R 10~

135

Lt (A FEED

B U5 W, R B R B B AR AT, A
T Jh i PR BV T RORAN R L R IR (REH
>300mg/24h)  'B/hIRIEL AR (GFR) <80ml/min

- ARG RIIE R, AN RS RN
R ZAE (TIAD Jp3 SEECK IR AR (MRD 7RI
PO 18t B IRIE T RE R A2 REE, AT e
RIBIT
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BITRAE(E 27-1)

M EETEAR IR
Bi/ \ﬁ
iRl Eaﬂﬂﬂﬁzm%—c\ai A BF K 540 ER I 2 a-Gal A EST
E¥ fiG E fi

B ERK BERK
l B R K<10% i \%‘:% l 20%~40%
AE R4 B 2 WA LR ¥

3 GL-3. JR GL-3 —

M3 lyso-GL3
+ BER
HLER 1&<10%
GLA EER
GLA
FEHFH
I i |

TEREARRE  ° CHEER
4i5:. GL-3. =CPEM&amtix
K27-1 A5 B2y i K

S 3
(1] 9241 B0 5 S B 2L o (B2 A5 BLJp (Fabry J5)i298 T 0 3L R AP AR L o %
£.,2013,93(4):243-247.
21575, 25 FHM.12 1] Fabry 3 535 16 R A3 B 43 B JERT R 22 5118 PKR,2015,35(1):90-94.
[3]Toshinori Yuasa. Fabry disease. J Echocardiogr ,2017,15:151-157.
[4]OUYANG.Clinical significance of plasma globotriaosylsphingosine levels in
Chinese patients with Fabry disease. Exp Ther Med,2018,15(4):3733-3742.
[5]Ortiz A, Germain DP.Fabry disease revisited: Management and treatment

recommendations for adult patients.Mol Genet Metab,2018,123(4):416-427.
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28. 5 TG b g 2

Bk

Fie kg (familial Mediterranean fever, FMF) f&—Fh & Gy oA fa s
AR . HBURIEN MEFV AT 16p13.3. PR LA 5 KA 58 1) 28 1 s v A
IR T ERI, TR0 DLVER A2 R R IER

3 R FFAT I 2

FMF HA7 T 16p13.3 ) MEFV 3K AP 8. MEFV 5K 5878 3 B g td 1)
H A Pyrin ##/0, Pyrin 25 [ 4] NALP3- 26 & A A 1 4E H 9k 55, i f# NALP3-
RIER A IS, P2A RN . FMF BN N & Jeta iRtk fg, =
LR LRI MEFV BRI IR 2% & RAZ IR ] 320 FMF R B AMIRTE ) B ISR
JROL RN M694V . V7264 M68OI. M6941, HEU G, SRR A7 57
AR 2 W o ECETH W) U RAR AL 5 B BOR AR AEAR R, 4
E1480. L110P. P369S. R4080. G304R. C.1759+8C >T %5, XLy fi BAR
HOEBUR, (HIE IR AREPRIR S, 000 /NSO AT (minor allele
frequency, MAF) >0.1, % E1480 fE M ABEF ) MAF>0.3, #Ea7iXse4r
WAL R AE G BUE A A AR P E AT RN IE R RAL, RSB 5> FMF
PR 2Y, BLAY FMF RER BB W o IR BETRAR W] B A 26 A 800 2 AL AL,
i A B P BOR RAZ, #5712 A8 F L A AT RO, (R IR AT RE AN LY, i
FMF 1) 5 L 75 22 58 2 A ST AR S

FMF 75 3 Hh i s X A B 22 e, 3808 1/1 000~1/200, [AlEi%
L IS AT 4 . BB 1.2:1.0. KREHEETE 10 iKMW HAlEHN#RkiE
Wb, M Z R SRIRAT R U A

I PR R

FMF 4324 1 B0 2 &Y,

118 FERICARE R R BN S, R RE R I8 &
K% RMRERE, WTHEA, MELE3). TR, BEEFER, Rl 1~3
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REATEM . BIRNERHE IIRREI, T 95% HEE .. RINRBKIFRI4
R, WK, AT IR, AR B, UK, Uriz g
Ko SLALHE el WA ST BRI AE 24~48 /NN JE BT KT R
TR IIGRERIL, W 75% K8 . W RN, Ilioet. R,
A RTIIK. . BT 7% ~40% KB, TEEJCT MM, SR
NSRRI R R LT 45 % 18, RINRIRBAE RS Je, H A
Ko DERBDI.

228 DIEMARARE N . RINFFEERENE LK, HEEARW . i
BRI U AR O RE . B e BTIESES B U0, IF S BUH B R R .

HWENE

LR ERE S RETTA gt s, RN R R M FEAR, 40 CRP,
ESR Fh o SR AT — it MR (PR, B KRIRE A, 5B miEe.
WA, CRP. ESR AJFENIER (£ 1/3 B3 sifiThm (4123 B#).

2EMEERER &M TR REEOR. WEIEm PR B . RELAT I,
VERFEY) JFLAE B IE TR o

3LEMER @& TR PR R . AU TR WIERM R R IR

4FERRI KA TE MEFV BRI RAR S FAFIAY, w5 Bhiz . ARk
BT BE A RIZEE R R . 4045 30 % 1 S AL R I FMF 3% K R I
MEFV WEEREGEAi &8 5 o B SCREAT DA B RIS W, R R R 03 R A
WASBERRIMZ W

1L.2Wr  H Al FMF 2Bk SEIG AR L W

(1) BN Z A H Tel Hashomer AxifE: FF& LA 2 WiE ZhaaE, =1 W3- %
PRAE+2 TE R HE, HERR AR, J7 A2 FMF. 2 bR ORE R
KI5 @akRYE AA BUEMFEA . @BOKMBIETT ARG IREMRAE: Ofaix
R QFFEFEABE; OFMF Fk L.

(2) JLEHH 2009 4 Yalginkaya 32 H 2 WidsiE: fF& LT 4 DUbRHEH H)
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2 50, FEBRFARZR, FTi2W FMF. Q&R IR >38C: @IEH: GWHJH;
@I 5 GFMF KRk . HhO~@F WL Rre 6~72 /M, KAE 3 KL E,

TR MR, (RGeS, FIEAT 3 A I SR KA B A 7 B2
Wro FOKABIGRTT 6 N, GRS 4FH, NISCHE FMF 2

2.0/l 12W1 FMF J5 @& AT RG00FAL, WATIRE . 24 /N REE A VEAl
JE, A7 B, R TR 2 R,

TR EVEAE T LR 3 b2

(1) Pras ZEHWTE ™ ERE VD RS (3R 28-1)

K 28-1 Pras 1R TE = ERRE VRS RS

e gaih ¥
RIFER () >31 0
21~31 1
11~20 2
6~10 3
<6 4
B HRRRE <1 1
1~2 2
>2 3
RIFR atk 2
iIAEE 3
FHEFAR 2
e 3
ARG E (mg/d) 0.5~1 1
1.5 2
2 3
>2 4

M BE3~5; HE.6~8 4 HEE.=9 4
(2) Mor ZEHRIE ™ EREE TS RS-1 (K 28-2).
% 28-2  Mor 0 E M EAEE TS RER-1
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BE PR

BE BEUIF=2 %
OFFERE=24 R (FDMH>2 00

Q@ RAEW; R B >1 AL (B RAEREL 25%)

@WifE s B J>2 AL
R FELUT=1%
ORFFERIE=18 IR
BE Q@RZHRNEFFELI A =4 K

ANFF 5 H R e R AR v

(3) Mor S5 1t ™ BRIV RG-2: ORRRER K >1 DML (D
HORAEREU 25%); @FRE R L >2 ML O TEZEMR R =2me/d FIAKK
ik @A =2 IR KA ORI AL =2 TR ©KwE
<10 %. fTELUE=3 FNEE, G2 5NPE, FTE<IFNRE,

LHZ W

FMF 5 2 52 B RAFERFRIERTT R RN Stll i, s EIERHER. RS
VEZLPERIE . SUIRAE . JEURME B IR SR S AL S R AR 2 o

14> G BUG AR DR RN St TR I FIB R IMEAE R AT
R, HEBEAMHBLEZ, AR th, $ORZR. Hr g G RIZER MR R
W e KN 2 B, PG RER K IE D 3 R, FRERLU N 2= 1 T
O ARRBE AT E; QLI ORI, @OHRARR.
i FMF FRERER AR, HL A B2 P s FELLBE, ik PRI ARK 7K AL Al X
Ktk va T wI HE B .

2EREMEAHER  WRZ AT B, KIREREE L 13~31 %, 8 ZHIAR
HOIL, WA HLA-B27 AT, T ZARAL ARl ORTT . X 2R Al i s 571 8] B A
LeRlg, BB, T FMF §15575 R HH BUEA .

RGP %W HEH ANA. $Uds-DNA. Bt Sm HURFAME, *hARE
X, ZRAXR, WMRHREANHFNET AR 5 FMF AL

4. SE  WRER. HER. BLO. BESSE, WTHMMYEEERI.
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ERAA Z R AR Murphy fEFIVE 40 PRE EAT XISUTR . R AR B S5 B
PRAE, RT3

SRR HERGIE = FMF A iEi R Al g REEAK, TSR
RAEFREREAEARSE R . FMF IR B IS o il Wy BRI iR, HA . ¢
TR BOEERINRIL, AT EIR LSRG IR

BT

BB AT A 2cas i FMF AR, HLREIRSE B e MR ik e, #i2 Ja B
RERH. &ZiEFE: <5%, <0.5mg/d; 5~10%, 0.5~1.0mgd; >10 %,
BN, 1.0~1.5mg/d. JLE &R KGR A2 2mg/d, FN &K &7 H 2
3mg/d. ARFER AR SZ A PE, SR — KRB TR . 57 RElE
JIOR I I S AT 2 BB &, DA R AR o PR 2 R 7L 0 TR AN L FH A K
i, FMF & EARIERTT R, EROKALG 7 2E4L E A DMARDs. %
T TS BRI o RO ALBR ) EIE AL R G v AR R L A g R
B RARRE SN o R 2 3o e o 75 0B 0 P T e

FRA AT KT 52 770 A7 T 280 w4 F ARl 50, n IL-1 #5508, TNF- a
T TR Y FIE R MR e . S ARPL R 2555 . B REE RIEN
BITECE A . 2 B FMF BB R Tem A, Sog sUfs B s o) s RO AL Al
AR RRAIRTT .

RS, ®E 6 MAME, W e, BREREM. .
KRS TR S EU L HEAMIE AT, ATEEARS LS
THIERE .
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BITHE (& 28-1)

SRR B R R
FYREREZLDE, PR5E FMF

JLE

A1 2 %% ORI, I IERE
>38C; @WEJH; OWHNE: @
WHESS; ©OFMF Zjgks . H

P

|

FLRR I MEFV F R 5848

e

RARANEE ST 47 20

s

BN JIAL BN Stilly gmAsE

N

OB RPN
R @A RME AA LT
RS, @OBOKAG

HD~@FLE 6472 /M, K1 BITAR

3 kLA E
. N W
(=) i 1%
TR S T USRS
FMF AR E RN © (2%

FERERELLIE: O
FMF R 52

=)
=

SLE. 2JERE. RS2

y

Z W FMF

K 28-1

KRR (FMF) 297 FEE

JLE FMF 2 Wiff ] 2009 4 Yalginkaya 2 tH (112 WidnifE, A\ FMF 28 Tel

Hashomer #r1E
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IR I7 Rl -

EhT FRARA B R R 2 AT TE 3K

<5 %, <0.5mg/d; 5~10 #, 05 EH A,

%, 0.571.0mg/d; >10 -1 FEHUA. TNF-odi il

%, BIERA, 7; Bb AP G . MR %

1.0~1.5mg/d e . 3 ST % 24
)| -B 1
ﬁgg;%% 1 6 4> A iFAGST
omg/d, B R et
&# 3mg/d

0 6 ™H 12 M A

K 28-2 FKiEMHA R (FMF) V67 e B

S 3

[1] RELHE R A TR AESE ) LRHIm IR SR £5,2016,(9):650-652.

[2] Kondi A, Hentgen V, Piram M, et al. Validation of the new paediatric criteria for
the diagnosis of familial Mediterranean fever: data from a mixed population of
100 children from the French reference centre for auto-inflammatory disorders.
Rheumatology (Oxford), 2010,49(11):2200-2203.

[3] Yal¢inkaya F, Ozen S, Ozcakar ZB, et al. A new set of criteria for the diagnosis of
familial Mediterranean fever in childhood. Rheumatology (Oxford),
2009,48(4):395-398.

[4] Mor A, Shinar Y, Zaks N, et al. Evaluation of disease severity in familial

Mediterranean fever. Semin Arthritis Rheum, 2005,35(1):57-64.
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29.J6RHE I

g

WL A A A I, W
Qett i sl XOEBFRER L. TR SRR AA T BN, EER
NSERVERE FH S BEAT Vi 0 3 AT A S e e DU 4 v

JeBe# I (Fanconi anemia, FA) &

3 R FFAT I 2

VURHE T M R AR BBk, S8 DNA $i473 5 152 15 DL DNA 4 7] 22
Wi ESEL NI TR . E50HED 19 MRRBP TR, & MAERR gLk
&, f5%°N BRCA2, BRIP1, FANCA, FANCB, FANCC, FANCD2, FANCE , FANCF,
FANCG, FANCI, ERCC4, FANCL, FAMCM, MAD2L2, PALB2, RAD51, SLX4,
UBE2T 1 XRCC2 55 o B TS RTREAR A I o AN 7] 35 R R AR BB 2k W] R K
A T 1 I L AR PR T«

Hrr AR Y 60%~65%, FEKEENMT 16 FY ik (q24.3), A 43 M4k
BT HEH 1445 MEERANK, 77 TEN163kD. A BERBOFE LK. 1
A B B BRI, EEUREZ AN, C R 10%~15%, &L
T O TROMRIE b, F 15 MMNET, 7R 63kD. CIEAH RNy
IVS4 (+4) A—T. G W25 10%, ENMT 9 FHAk (p13) . 14 MME
T, HHASTEN 68kD. G WAL b E 4 MA D B e N S RE Tk
L P R A e T A T Y o ALY R & B L PRI PR 7™ B R 2 5 AN [ T 3 9 G
B, Al — PR I R R I A B ZE 5

TEA R AR X R0 2 BT AN o 7E I A A 2624 1/160 000,
BRI L) 1.2:10 F o0 SRUS BN BE AW 3 T . R EHRGE D

I R R IR
FEERIUNF R R E A%, BT U B BE S b AR A A R i iy, B 8
TR E 8 B s R

LB BEURINZ MR KGR BRI 725
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R R RS BB T AR R/ Sk . BRERSH L IR
FEBETEWY « 2R MASE S W e L AN L e RO BRI . AL TE
FAKBHEE RGUK B S SIS Y . A RERE . SUHRTE RO BB (8D
TSR . XSRS I, IR K B R R

2ATIEEBE R ML RGN NV RHE 3L ™ IR R RHE . ATk
AT B — B A 20 M Dt/ o I 9/ s AR 22 S O, RIMSE ) A 5 4 1
Ao POLRIFERLIAN 7.6 &, FEWTZ)LMLIE, 90% H3# (1 ML 57 7 e
VI | RANY 8 R A i R A G o 1 s B RS 3 i A 1 O
fie LI 2T (0, 4 i 40 ek D 1B N 2

3R AR I i LR M R GO P Bl IR R G S AR .
PEBE & A M7 (AML) KA G N2 500 £5, 50 £ 8 AML Rt K4EFZ 13%,
ZRAET15~35%. —7, del (7 SHEEEAERFELEME (MDS) /AML &
oty i S Ry N RS IR I N R SR S C I

SRR AT DA FA (8 KRR . SLFRHERANME (HNSCCs) & FA
R DL SRR, O N RO R N 500~700 %, T HL A A g T R
(20~40 %), RZHRAETORE 0EE, Z4THEN, a7 RNZE.
PRk BB L TR A PR A B R R A A B . /DR R L3 22 e
IR, BUE MR R G RAE MR R SR IR . T BT BUS0T B AN 52 .

A

L UM S R A A R BN B — M 4  9s /b s 4 i A sk /> i ) L it
AN R . RS N B AR AR, BN sisn . Yt
TR G T BIR TN JF A A% 58 B AR AT A I 21 v B PR AT st A% 7 208, 4+ 1q.
+3q, —7%.

PIRPAS RGN T 37 A 3 YN = .l [V o I 3 =W B e 2 R N
HIIN DNA ZZHGH (22 % R C, Wik MMC: 38T ke, W8 DEB) #
ITHETR, LIRS, U2 Ge R W BRI AR G 0 A T s B 12 45
Ro ATFBGL OB AN AN O, AR SR T R AR L (R IE O
10 (5 BAME. FEVER, B muT ST IS, GOkl 250 2 H IR
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B 1y ELAZAS I VA AN REAG I H 4% 75

3L T A FE AR T FA s W Koy 2L, i BAT DA BT I 58
AR BN Je FA BER 5 o AR E S P SR E5 S I 5 SR T AT AR H A5
Fe AU SR P 5K, AT PRE I FA (17 T 18 1% AR AL

1240

YRS TE LIS S T8 58 . R0 S0 S S S R 46 3R o S0 s b 32 i 1)
BEFREAA TSRS LE, REATTMEE . TR IR E 57 H AR 5 .
IR L2 e G A T R AR R G R T G N, PTSB RS T FA. a0 Sk 40
Getn PRIl 250 10 45 R B AT B8, MRBENZR G T, AT LAUFRA A bk T 40 g
PR e R I . A N A — BRI S, AT .

1LEA O] S 80 Qe R BRI E FA (19 20 A& 2 — I U7 0% 2R
3,

2. RADSI ZEBURRA, 5l H RO VERE FA,

3. FANCB ¥-& 7EURRAZ, 5 X EHHE FA.

WNAFGEN T HEBRVERNE T, Stk Z gL, AT A ATt —
IR o X6 T Y i AR 2RI B, AHIG ACRE IR = BE MR B8 AL R i, U
LD R

FIIZWra] LU= RTBY BOT AR o YRS 73 L i 18 4% 77 a4 5 e iRk e s
fl. LR B MEEE (RADSI-FHE FA), 30 X 8L (FANCB-H% FA).
QYo pREEPEEAL 1) FA: & IR 25 % n] A stk 1 XU 509 35 K T &9 »
50% AJ BE BT — N EUR S AL B R O T, 25 % AT REIEH o AR S T L
RER . @F etk BAEEAE Y FA: HAT R RADSI-HHK FA BE YA K
RADS1 FRAZ, FHAhIRKRE R A BRI T REE N . @X ESIE 1L FA: LV #
VAR BUR R R AT B 1A 50% .« 3804% T BUR R IR S 2 ko, ek &
FNTCRERIE T o R ORI ZRBUREE R, G AR RS IR 18 AL F1 X BB A%
FA P15 J P DAACHSS e 2 A 0 A0 S R 7w Az

YA
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JURHE P ML 25 HAR S RV B 3R 28 R4 ), £45 Diamond-Blackfan
M. e RMEAMUA R, Shwachman-Diamond 2545 1iE Pearson ZRA1iE ™ H 4%
Se RAE PR AR kD | P R A TE B A0 LI NSO 5 o X R T Gt A BT
ZEAIGHINE, AR 7 7 HoR AT LS T

BT

L RE R 1R YT

(1) HERE: ATRMEdhE i, ERKumpCE.

(2) RYHRSETE R T (G-CSF): ARk S vk g it . %
A%y G-CSF il 1A 975 57 B A K 1 XU

(3) G TR (HSCT): eMi—RRIATERYT . (HEH R A LA
(¥ e R TSR AEAE, BLZEAE HSCT JE 3 in. B FiA i 7 R HE % BT FA #
HRAST FBOTT U i 52 M 22 UL RORUT e B INRE A S B8 R R AR, R
FTBIT o

(4) FA ¥ KA MDS 8t AML RS 98 oA Pkt Bamfyr. i
TR RS MG RS . FA SESGITIT 27, PR S 30™ E BT
W B

2R AT AN SR BRI A R T RR I, FARVIBRIGST . R
FARIT FUBOT 6T, RIER N, nlRE i ILBOEE IR R, H TR WA 77
R T, ERUUE IR AR R
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BITHE (8 29-1)

=z i/[\
- SRR / JLE D AML/
A | 2 \ : e
IR E g e ;ﬁﬁ%&

L BH 74
NN ) R — FA A REMER

L PR

/G INTE O T m——— A2 FA

@ |
- - b —
SRR T L FA

29-1 JuRHEZIM (FA) 2ITHfER

455 . FAJGRHEFMm

S35 3R
[1] West AH, Churpek JE.OId and new tools in the clinical diagnosis of inherited bone

marrow failure syndromes. Hematology Am Soc Hematol Educ
Program,2017,(1):79-87.

[2] Mehta PA, Tolar J.In: Adam MP, Ardinger HH, Pagon RA, et al. GeneReviews®
[Internet]. Fanconi Anemia. Seattle (WA): University of Washington, Seattle,
1993-2018.

[3] Dufour C. How I manage patients with Fanconi anaemia. Br J

Haematol,2017,178(1):32-47.
[4] West AH, Churpek JE.OId and new tools in the clinical diagnosis of inherited bone

marrow failure syndromes. Hematology Am Soc Hematol Educ Program,2017(1):

79-87.
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30.35 7B I AE

MR

FLBEIMSE (galactosemia, GAL) J&—7iH T~ 1 FUAH AR Ui 2% b B i BT 51
IR MR G i s B e A AR P o AR BRI R 0 LW IfRE 3y 3 B
W -1- 1% 9% JR 1P #5 72 B Bk = # ( galactose-1-phosphate uridyltransferase [GALT]
deficiency) £ FLBHEEEEL = %Y (galactokinase [GALK] deficiency) #1 R —fik
MR- S B -4- % T EEEL =AY (uridine diphosphate galactose-4-epimerase [GALE]
deficiency). JH' GALT 2 52 11 FURE MAEA G 0., RN 2 HR P 2,
i ILSEE

T R AFAT o 2

20 TR U IURE A Y AR B 8L G, BH T GALT BRI BU% % = T8,
GALT 2R BT 9p13. AFEAFE GALT B HGTA AR, Wiminzs N
QI88R 1 K285N ‘& W, AR EFH AN NFEF S315L 5 Wo NI NG H 12 BE DR I 5%
AR R R BT R B

NARWN A FU0E 258 Leloir 2R, FFBEE GALK. GALT BLJ
GALE SR AR 1-BERR A 20, 4k 0E N BB AR R A2 AN LIRS bR 2. 4
Leloir 345 1 (B A A= GRS, R A 0 FUMNE T FE R G55 2% . - LT Sk
FUBERR R A AT . SR, SHERARUNE A RE TE 22 Leloir 48, 131
FURE S LS5 AR AN, S FUME AR o« 28 MUY S LR I R A T2 2L b
fRFIIEE 2 25, B GALT = 5 8Ll 7R 2L - |- B R HEAN

ARG [ 4 E A LI AT 45 5, 20 B0 UM IMORE (19 R 60 1/48 000 Hi
TLABTE LR A B0 R, P 2U0E AR Sk FR 2380 1 /189 857, HiH GALT #t
Z PRI SR FURE MUE B A 2N 1/759 428.

I R R IR
20 g 2 LB IfRE B ) LA R AR IR0 5 A SRR 7L B LR 7 Wk ok
W, BULS G LA ACE: WA, JIEVE . Xt fIRIMBE . FT2hRE:
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fiv Wi, sE. BARE. WERREIGST, ATRE R AMUIAE . IRSEAISET .
FAE B2 LI BOL, IR SR ILRE, FTRE = MBU™ E AR5 . IR
U AR P R AU A 2 LM - 1- W A - LB I, B AR s, (A8 b
REBIVAEE % IE . AR E LR SLHFRMR RIUTLL K ik B 1 O 5 2h gk
WSS I F R «

A

L ESER A A LI AR A — M R, A A T DL
AT e LR T E . R ALBRE & 5%, FIRe S Rt D) Rerstg, 1</
BT WA RV FE A AR I R h 75

AR =R PRI GC/MS 7 HLIR 43 o] A6 0 B AN [RI AR FE T e F) P L 0
B P FUBERR, (M el A B LR 1B AR R 2 M2 R oy
Prof LEMEERS TG, FEORENEAR. E2R. XNEAR. R
AR . HETE 2 B R O 700 MURE s S gy N ¥ 28 ) LR A e e, 18
PN BT AT A L AL BRI 8 48 m 2 LB 7

3.kl ARECER LA E ML AN R PR R AT AR A s A

SHZVEEIAT GALT BEE TERI, A 0 BTG 1 552 PRI
4 BRI wTiEE Sanger W T2 BRI GALT B: R 2 B AEAESUR RAL,
AR R ) 7 R AT A I A R DR B4 A A

E[m
E iy

20 i R~ UM IR 12 W 2 ARSI PR AR BIA_E 3 Ay B 2, 7 B AT ARG: JN0 A B
HUI 57w Bl A A e I B 1 S 2 T B R RAS

YA
BT ARk Z GRS e, SR S SR B R. AR
(R3pAH 22501 o

LARREE HGRZAE AR (Citrin) 82 E 5= BB HT A2 ) LA RV AR
AiE (NICCD) WnPREBUIRCATE . BEK. BFEhRER & v E 2RI, H—RAEE
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E MU RILRE . IRE A MAE. FIGEE TS MR IR I o N
MR, BUbEIFa AR, IERZ VB RN, N SLC25413 FF K
LSiIp

2ARVFIARRAE WG IR AT RN . B . MR, R,
A ARSI DARR Y BT+ = A, R AN IR 20 3R AR R T v, T 7 A T
AR

3.Je= VL C B 2K NPCI (MIM 257220) il NPC2 (MIM 601015) 2
PR AR T B IR B I BRI K DUH RO ME RGBT EERM, K
TR &5, AHOATTER A LR, ROUVEEEIBEE . (VT RFSE, B
R R IURFAEVE AV R A0 M, I 7- i O ] e v D e DRI W A7 B 5531

AFFEORIZANE RDUNIE . RS RH MIE K-F P 1
ZAEFRATIA LG RTI, ZIEARR I R DU Dhae R i astis, i & Fok-F
HEFEAC, RWAFHEZ, DEATHIME RGREIR, DAMERSN RIEIRA £,
ATP7B BRI v] B 12 7 o

S5.HAM DATOE. HFThRES iy T RO IR, N RRIE 1 3L, MR
BRIMAE T A, TABRIUAESS, ¥ my i ik AU = Py SR S 5 DR DL 5 531 o

BT

— HAB A, AL R IR BERL R IE BT Wk BN, OIS S LR )Ry
TRIGITT WBr o BT B LR A - ZURE AR (1 SR = JF AN 2 Bl SR B K I T 20
DAL L 5 28 B TEAT X R 42

X UK IR . R WCRE S5 IR AORE (1 85, AT DARRAR A RE TR T
N T PRBT AR R AR, AN TEASAIZEAE 3R Do 8 TG 8 LZLAH P A~ FURE
S1-BEIR . AS RAEAE R D K. X AAERE . W E LA RIRERG I & L
WREAT A O BEEAG .

20 g AR PR IMORE BB LI ARR B . PisER e, HAET RS, FihiT.
TFIGIE SR R TRl R LI s bt 2o 28 Ui B R B 8L, 540
TAEDRHG ST BSR4, EFRE SRR .
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BAEE 5 P RTS T

R Ay Y PRI B AR . S S BB H N TR GALT BURAE 4%
Wt SR H IR R BB B TE 3 MR RO BERI 9 259, OO 24
SER RN 50% . 4G SE S W WT AT, 7T LIS 2 K A0 B Bk
BN LHEAT P2 RS I . SR 287 B R 28 AR O B f A L AT 4
B GALT BgR IR () SERKI, DAEFIIA . LWALETT .

2T g (A 30-1)

FE A S B A LI BB L R

1

EIFAERIBGE. e RMEAA R, BT R, |
RIAE . AR s, = PR IMLAE

1

PRAT LR 73 M B I S8 HE 1R 73 #r

1 ‘,

GALT BFHEHE R . L R | R

1

BTS2 MR~ LB IR

SO AN S FURE )T Wk R IR, BRI IR, XDIE SRR T

K 30-1  FABEME2I7 S
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31. KB

g

XU (Gaucher disease, GD) AHH ILAAEREAITARN, i GetuikiadE
WALIP o 1299 P T e W 0 i T A D) A 3 SO LA o] 2 A il (OORRIR 1
B - w PEE M) WE TSR, IERCL RV AR AT L B R, B,
1 E A v B A R R, T R AR IR B S, U R
G E AR, i PRI 2 E 45 52 BT S REAT PN EE o SR8 el A EF I
O SORTERPEDTIL . R AR R A B 47 4%

TR AFRAT £

NHGeOARRRVER A PESOR . & T 2% B - & B H IS (GBAD [
DR R 3 3 S50 RO AT RS R R X 2 AR Y A LR A Y A
177 A BT

] 2] W IO PR A — A TV E OB RS, SR A AL R o 2, AR
oL, R EESET AL B A RN (GC) Ui B MR £
W5, TEEREIANZ GBA TEHIT /KA. T GBA IR THAN T GBA 4
A ) GBA TolE i, & A% BRI N Y GC ANBERA RUK#E, K& GC
FERFS R B EBE. AN 2L A BRI R E A, i R A 4
Jd.

GD B R ERRE XA RME . — IR G gt e ekEE 10 5N
NBN 0.7~1.75, ARG B N 5O LI BRI RROR 2 — . AIERR
NI CRIE IR ARBRICR N N AR R s, B 850 MERMARZE )L
B 1A . —BENKAN DG A, FERSAN DT GD ZHAE 4
FO I Bl AT AR o [ N BN HERA ) GD R R 0E ik B T Bifg— LA L%
IR AT BT A )L R R RS L, I GD R ZEN 1:80 844, H1 [ Py Hh ik
A @A EYER) GD Bl Oy, AT RRAT R IR E A R 8

Il PR
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RIEFIE RGE B R, K GD EEp AR (1 AD ki
AOCHR R Fop /b WAV CHEAREOERL, OB A A RiE

LT A (AR am A2, ) D9l WA (FERRSEIE 9096, ZRALIE
BHE DB IR P X R 2 KR, —L& 1 M GD BHEEK
Tk e ] RE B4k KM RS RIL (WPEREZ 55 ) . AR B TR,
29 2/3 BAEAE)LENIAN . MESRILEZ AR, JCLUMM KRS, H AR
ThARe e, HAEMBUMEIE. RS M 32 BRI IR s> A1 5T 1L,
or BB BV D, AT RIS . BERIUDVE s A, K= T,
B R AW, A2, SR HIE LA i mige .

ZHEEAHRZIR, HREA . BYZARIOMA L EaRFEERE. Ko T
Wadm AN T, PR R B R . B R SR eE M kig R,
Hl HPUEIRSE CBRILPESRSE), il e w] IS B0 e 8RR B i i Az g 18
A L o I TR AR E R AR S R BRI MR G R S A
B LR R BB 3. B ROR AL AT R S, IR S0k, JLEEE R
R BRI AE B PR GAR  KT Hadm GRS K 1 i 2 AN R P F
WA AR, A AERKKFIRE.

o BB R AN R, B EERIUON B FEIGE « Fiiseas s st ks 5 5 .
BeAh, B o M BURE AT IR A0 e L 22 A B e S 8 Ao PR 18 1
JHATRE . Sl R85 H S5 R I .

2B CavEmamAR sy, 2ULED  AEHERES T R,
AL MR SFERBAN, FEN S E RS2 BRI WA TR LI
BRI, HEREEUR, AR . A IR R O SERE R . SHARBEAT . R A
5 K O FIBERG 5 SV 2 R G R, B KRR ERIA, 2~4 D HISLT.
U EERE S IO S .

3R CIgPEBIE S, gD FHIERILE [ ARl B
HILHE R BRI, WRHFTILEMY, WIGHRERE, Fanik. &5
AENIRMIE AR IRERIEahfEtG, JFAHRGFRIA. M D &k W UIFEZE,
KEBG. B kG W30y 3 FOEA, I DLATHREE R A4 R Uk (IR
oz ahlehs . ARG SEER L WLFEZR AR AT BRI KON 3 2R LTI

HLP
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a s DURTF BRI K KB BORE R Dy 2 BRI M X feh 2 28 e iR A (b A
ARERBLES, LAC IR RS A B VR MO R PR I, 2 IR T & 2 AT
Ilc 24,

HWENE

181 260 W0 o 7 I B MRS R R A T S PR A DU 2 GD 2 W I B
o 24 FCAI A I P 20 B B PR S T 24 20 6 o 0 2 o 1 B 1 BRI 22 1 AL
30% LA RIS, RIEIHAZ GD. (HARERRZ, DHEFH BIREA GD KRN,
A JFC 8 26 W o 7 IR T VS PRSI IR (AR PR AR S i T IE AR 30% 1, 755 % 1%
BE MY FhREMSE R GE =P EESE), 3 DR TR, A
SEWLS

2EMESFRAE K2 GD BE BB A A A8 R AR 20 i B
TR, AZAHRRARRROR, dlRAZ D, EB A MRS AT I . ARk B A AR I 1
B BE M I 5 2B i 2 DL U AR M B, B2 B PR BE D, HIFANBERIZ GD,
A S X AR ) B, e — AT AR 7 W o O i v A

3IEDERTIN ORI A A B I R A R SR AR KA 400 2, AHAU
(R A AT 2 FPAS R BE R B, i A 5] 38 8 B 1) B G PR R B AR 2R 7 8RR
ANTE] o R ET MR LA ) R AR R A R 2 57, JE HImRE ARG . B H
ANk, CRBUPEN GD JEHRALRAZ) 40 Ff, LA L444P D95 DL R AL
B, AR A RGER KA RGEIRK GD SR EHF, Hh
F2131, NI88S. V375L Fl M416V RAZIHAL . FERHAZ W I AN me A Bl v I E 1)
A, B FTVE ISR RN SRR HE B 2 & T R . DB B
G PR 73 B B ARG, S W B R AN TS HA 48 AR

MRHEIF R BEREE 2 RGUEAR, H R A DA R SR, 38
R MERE IR I =, AT ORI W o JE— D S A 40 A R TR BT 4 4
HBEN T (glucocerebroside, GC) JEMHMIE . EHSERRIZ, AR
B B —Ph 5 U AN AR AR B BRI 4. (pseudogaucher’s cell), ‘& AJ HiLTE 1
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VERCAHAR ML . MR 3E ML 2 R MR . A SRR R R R
g M RE e MR SRR R, B U A P A (] 5 M TG B (1 A R
1, SRS WI A GC EERE I E .

SRS W E A E,  H TR bR A AR e R TG TR E A
S P PR DU 2 R AR AR A R s, BT ARSI S Wi i T2 o0 A . 7% 4
IR, AR R 51 PR 2 R R PR R R o T R A R 1) R 3 7 T 0
PRI TG, WA L444P AR GD, 1M N370S ZERRLEH, BRRMAET,
ERERL, —REMERGUER. SEREHHMS PCR L, — HJER L
BRI 5T, BRI IR RIS R EAT P B B D2 T, A TR T R L) g e B 465
[iE

P FL PR A AT U R I 22 R GURE, TEME R GUREIR HILATEN A2 7
WA, MIALREAE AR I RGUEIRATRMES T B4 %50 o a i i i I 25 v T
B K SR A T R B RGUREIR .

BAL B S TS W 8 BRI B U Gk I AT SRR B K 4R i £ g v A
M5B =AW, 25 S IR R A Ui, T 0™ A R 2 o d 3 = 2 )
A BGEE IS MRS 1) GD S A DH, S i 6l 27 5 1 R 1 R R e v T ANt
K 1921 78 .

b

3

LW

SRR B R s 5 A AR ] e 2-RE7aWi); 5 RAER %
B CRMIRIESRTT R SRR GURYESIR S h CnEfw . R, Bk
RIS MER . AR C k=550,

BT

%, GD iR T UIKHERTT A E, JRARFERIEIRTT . LK, BES T3
g R AV TRESRI A, SWPRIFIRIRMH 7 GD &G (ERT).
ERT %5 PR AN 78 BB R sk = (V0 Bl 9D g W g LE AR N IE2 AR, O GD
RIRe S iR T o AR, H AT R R SRR QAT H T GD1 A GD3
AR, GD2 AR NBE B IR T R %=, DUTARRR - IEIR)T o
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VAR RPEIRYT  NOARYE S e AR L RIS R . A IR IR AR AR X
B BTN VPG, JR6f T B BRI ERT VAT IR & . e KU B 1
HEFF WG E N 60U/Kg, %1 GD3 BYJLE, HEFWIIEFIEFFE 60U/Kkg, KX
W B W UGB N 30~45U/kg, YA 2 A 1R, BT

BENGST BERGE, RO B AT RRERIm R M o X9 19 A e 2 v i a7
KEFBEIETT AR AT YERRR YT - G ™ H A U RN 3 KT L B,
KR AL R R EANY. <30U/kg, &2 J& 1 . Tl KU /3 1K S 4 RF
FIEAN <20U/kg, 42 8 1 K.

2R VR T

(D JRPDIEATT V5 Bk D1 BT s S BERZ (05 . B AR 71524
P 0 AR AE P 24 M 1 EAT I L UE R B A B At

(2) BRVIR: B AR UIbR 32 BEAE HoAh R I7 7 vk ek . U AR A ) 1
ZINKR PBAR A R I XU i g 6 T A T

(3) EMTAMMAEAL: 7ELAEMIGAREE S, i 20 MRS ARt JE b & 2
GD H )72, AW/ BEVA & GD 17k, EHEIFRAERRIERE m, Bl
e X LG i I T-4H B A AR AN ERT HIBE NN I i R 16 45 5

(4) HRRRHRIT : B ERIFRARYT, FNBCCRE. BURFIERIRIT . X
TR TR RE £ T R B TR R AR A DU R ER YR TT o R T R R U PRI
UEMI], BCA ERT FI4 S 3 F AR W g m GD B A& .

(5) S TFAHARITVE: EIRAE N —Fh o T AR AE AR S0 A U S RT3 i
BRI RS 1 . A I T SRR TRIT M A GD TG R AT,
RILK AN SRR A ERT A7 B 38 bk 0 4 P 78 260 08 i 17 Pl g s 4, 9ae /b i
R A, o T BE SR E-TESE 12 LA 5 GD
AT ARG, IR R MR R oR T %4 FERT AL

(6) HAthyrik: HERYTVE, HETMIENDELL . ARIMRIGH B, AR I
PRARIEHE

(7) HAbSZFAT: Wi, GD BHER 7 /MR, AT RERI 474
(LN T RE AR L PR 53, FEAMEFTFAR SRR 75 A A0 VFAl H XU, KPR
7 OBRFER, PPALCo B R SR I VE R A0 SR AR AT OB SRR YT .
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BPE A X 2 R GUE
LN PN W B BRI
D KR E A

(g R CIR icyi i B A U LY R A Tl 1 il 44 v

!
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BN T 2 R DR A N S | FRTT Ao Rt A A
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R2.&5RERENT/

i

4B R ERENLTS /) (generalized myasthenia gravis, GMG) &£ HILAHE K
Ak BR8-S BUAR BB IR T fi ) 18- S50 448 UL PAY 45 Sk A i B o D 90 o I PR SR I A B
WBEMET ST AT, WEAEIME, REFRZE. ABIRZ 510 TR, B3Rk,
VUL, ™ o 8RR IR L2 P R 3

o3 R FRAT o

R RIETUA N T IR RS, R AMAENNEER R AlE 5, 3
BRI A SR AR B 50T o« H AN E L v R DA SRR 52 74 CAChRO U4, |
PUR B LR 5 VE R R RS2 AR (MuSKD $UABUIR & 4 (LRP4) Hifk. filln,
MG 41 A A #3 ) AChR-Ab, 14012 L PR 5 fi 5 R 1) 2 T HELRR 32 14k
AL FI 3 A SR WS AMA . IR R AS ISR, B0 2 LA e Sk A% 14 T e i
i, WLREST TE ). (EARATARES B nl R AP35 R %N 8.0/100 000~
20.0/100 000 Ao FEFEA AN AIp g, 40 % LLHTAT 60 % LU . 40 % LURT &
M2 T 5, 60 & UUE B2 T Lotk EIENL/I29H 80% & H M4, 20%
GIFHRRIE . AR A R O AR R T 400, RSN E I () B 40 s
WHGEE, A e S

I PR R

2 NG, 3B B AR, DL R SRS 5 W K
WIEIR, 5 80% . HHEWLIC RIS IEM G 57 1, REREE. RAE IR
R, % Osserman 73 5 8. T2 HRWLAL, RIKN LG TFE. SH%E. TA
M. BRESGH, WUENBEREZ R, 1B hEESH, WUENBHEZ R,
A I AN A . TR SRR, R, BUAEEA N R K
WAMGEAIL, N R LI VAL BREER, S8R, 2 N R AL,
VAL PlZ4e Y, #hm -t LA B ULZE S . MR R w] WY RO . K+
R AN /1, RIE 57, Jolly WRIGRHME, MRS ER, T,
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T ERAE . #rm N ATk I e, LA TfE R .

HWENE

Lz s CHrrrBls) WIS, R 50 2 MG R
YEXIVE bR, LT PR S R LR, ek — L), S SRR 105 40
SRR, FRERIEs6070 8. WLEEHT S LA TE /0 M3 A Re i, DAESGE e 5 I 119
FLIZA S 3R A ST A VR G 45 R E (. ARX PP o= (G5
AL T4 — S R R KAL) ARKE AT IZTNE T/ x100%, {E IR
e RHE . HAP<25% NBAME, 25%~<60% NATSERHME, =60% NFHME,
HISZFEMGiZ . FITEA BEFFBRMGIZ .

A E OCANE S Bl FH2~SHzZ BN E T, 5 AR pf
SAFRHEMNE ., BITE. PSRRI . RRE 38D, 45 W7 H 254515
P51 PR AR b, DR TEIR 15% LA_E AR . @ PRAF4ELHE ] (SFEMG)
/7GR & = N S G

3LMET AT OZBEMAZ A (AChR) Fifk: AMGHEH WHIFUE,
U Sk (RIA) 4SS RIMGRHMEZ90% LL b A #8 1ilm pRER 31 H
FFAChRGUAFHYE, RIATEHEMGIZ T . @& BENURE 5 1 2 AR Tt R B0 (MuSKD
Pif: W AChREUAAR 1 1) 4 5 R EAENLIE /7, FHRIAENTG 3% ~10%. A
SR I PR R B HL S MuSKPUARRH T, BRI Al HHMGiZ Wi . @LRP4FiLfA: —f%
FBGI: Syl 9, B P M JCPH R oE . @3Hofth: USSP, A FGtitindT
. RyRFUIRSE, 7EC-A 1 R8T (0 1 2 BIMG BN T 2590767 ANUBE MG H B
TR, XIMGIZWIRS S, B SRR i st g A7 i 2

AMRAR A 2920% &I MIRE, £980% & IR R . MGIEIR AT
T B i S R A 2 SR R AR AR S

LI
HHBLIR PRI ELBAT R BB, T LMGHRA . AR SIS
Mo ESE S SRR S LTI T
LIGHREDL 5 ILLA LI TR SR, WA T SR 5.
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Bl Wibkidsm, BARREERE. 57 AMZ, A Jolly 5.
2. 35T 0 B e B 4
AT E A A RECAUE R >15%, SFEMG W, Jitter 3 9 . A ERH

4. 52B SR AN E AN %] AChR, MuSK B¢ LRP4 Hifkz —.
HA MG ARG RAEIRAAAE, B A TR B ) AR I6 /se e S & =& A —
%, R ER2k MG. It HEE gAML ARZ H .

LW

LIRWIY MG %5 325 B2 HRAMILE) & F02 0% #EAT 2553, 40 Miller-Fisher
CROAE . 1B EBET YRR AMULURRE (CPEO). HRMRAAUNLE 7R AR (OPMD). AR
JRAHCHR (TAO)D. Meige ZE & 1EE:.

(1) Miller-FisherZZ &4 J& T Guillain-BarréZi S 1A 27 . RPN SR
HMIURRSER s L SRR S S s WL R s A SIS I8: WE A B O
S B, TERR M A AT AL BIGQIbHTAA .

(2) CPEO  J& TEHRARMNIRG « 3N XU P P JC b sh PR IR IG: 2 . R
SMULRRSER , RTAEIL S AR TE 70 WU BRI SR T, ADBUE & P ] Fl s
P RTINS . (M FLEREE R =, WL AR DR A B T2

(3) OPMD J& THHTHNVEFA RIE. RICATLBNMEIRK N, R}
M, (HESEM. WA BRI o 35 UG 3 =, LA S R R R ]
fr A B T2 .

(4) MeigeZi B E  JBFHERSN R . RIN M SR I 2 . HR S
AN, AR AR WAR T A R B AR . IR 2 B S A B R
T AT EE R RIATT A AL

2GR MG %5 55145 HARER %)), W1 Lambert-Eaton
LREIE. Z RN AREHEIUR . WERTESE.

(1) Lambert-Eaton ZE&A1E: &GN B AANE L PAIHE S I fi iy 535
Wi, RICABAMIESGTE T 5955, BRI, R8s 5 sT
A B EMEER (O BEVHRIE. BpiEisshiRg. mily K% . W
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HEL P A0 A2 PR DL B 32t D, v 0 A PR mT AL g ) i 1 . 2 L
THR N, AR, TSR AR o

(2) ZRMENLR: N2 R T B BRI R VR AL . ROV
PN = ) st A IR AR LTE F AR o LR PR LY 42 5

(3) ARUTENDR : ALAACETEE . AR o A BRERL AR 52453 Bl UL AP0
RIVENEIARNITC ST, ASREMS 3% 57, B SRR B 2%, AT HoAth 3 32
Bto WU BRI TESRE o oL 5 B AR = LSS A 2 R A 4T B T
2

(4) WapER e HRET R R RPN SRR AT RS R
NHRAMIURRER | B RFIRS G S N IR, AL A4, PHIEE T, R prik
s MERERe, w2 KPIRILA] A LEMS FER B EAEREIR

BT

LZREYRYT  ARBRER B R V6T MG 19— 259, QiR i o,
ERWIGRIRTT, WAT KA TR ] o

25697

(D) BEREUMER: NIBIT MG W—Z&2¥). DIRZYHE A FIRE K. B
MUK JEFn « BERRIR JERA JE o LABRTR IR JEAA A O K Bas R e S OC R N Smg
BEIR UK JEFa=4mg WKk e Je), HAFsilE—fN 0.75~1mg/ (kg » & RHR, fiE
WREMRLUERE 4 GBI . St T4 B R s Eva R ERE LG 7, ol 3 HIR e enp
dVRYT, HRAAFIEN 500mg/d 5Y 1000me/d B kT, IR 5 Rigeh k. 1697
SOEAEAAA, oL bRys AT B T BRSO . J70m ANEIR R 5 2 I
—i I E A AR RN S fa %, Bk, XHIUIE 77 & SR fi SR i A 1R
R T iE.

(2) TRMEIERS . 2097 MG —&25%), — R SR TUMERE, AT
IR SR . W 25mg/H, BR 2 K, FHTInEZE 100mg/ H,
TR 2 Ko BVCRETINE, JFe MMM . FFofe. & WA B S E 4
BEIDH] . FFTheRES . BiR%E, #HB WBC<3x10%/L 8 ALT> IE#H 3 f5 LA
b, FEFL . T 10 R TR S B R S, G IR L SRR I R S
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(3) HABGZEAMHF: WML, e n] . R, BELZER. F
TR KBRS, N IR 78 4 RIS N BRI RS

(4 LI RINETT . BEAREEZEN BT HBEREIL B R,
FRFREG . 290, IR, 5755 HILE RN AR T AR BRI, hossd
B, AR T B Al e e I B el S BR A A A AL, FE R IR
P, AT RE RO 1 IR EE RO .

3. ARy

(1) MR XS 37T 5 i fle 1) 2 R AT B IR R . i R TR = 6
oy BFEAN T2 KGN RIEIRIT . N T AR BAER 2S5 H MG B3,
F BRI BR AR T Re A 8. — MOE PR T RIFRE A 18 Z UL . H AT LU R
MuSK &8 BEAT BRI BR R A 3R 2

(2) Rt tevayr . o F R AR FAR VIR #E, RN AT X
NAGF 457 MG 83, 7R F BRSO IR T

(3) HAthigyr: X TRAESE AT RESRS . &GRS, AT S
.

AVEREI FRENLIC J) MR U A T p e e {3 AR 51 R A L Rk T
REBERS (K254 BLHE 0/ DU 25 (IR SR R A R DL W M R 0
LHZGY)), HaOME 2 AR Z KRR ZR T . BRZAIEHA. 4ihiiik (7
i) 25, MAPURINZY (WPRZHE . LIRSS, Habikimmzsyy (o
SR, BREREE. HAPGYE. SURHPETESS), MOMREEZGY) Clnnduk, WRENE bk
AT %), IaRAY (nEERK. JE%). HMFEEEnasE: AR
BKER: TEERE. RIE, @5 R 2. KE. BERIE.

SIHRAERNGYY B WIS FNE TR, R SR LR, A A
FORUBERR £h S 25 W) 0 1 R iy, A P PURR SR 25 W Ty B i 9 e « K S A
Vo PR AT S AR R, ARES N, PO PERERE . R, MEA . A
WEE. FHOLIR. AP TIREZREL . AS RIS . BRSO SKIRAE . T AGTERE
W&, NElREEER, REZRHME.
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s AT, BAE S RSN 32, HEECAE RIS T R

B A1 e 2 JUL AL

A LU R R TR 75 225
EWT BRI AR 2/
ST %/ W ik SR P A/ 3R T 2R
/MR . LRSS TT =

T 10 W e PR

IEH
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e

AP R —ANBHE (AChR $T 75 GOk Y INSR
#/MuSK Fifk) 5k RNS %55 | S E

2
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32-1 HAEALLE T (MG 297K
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33.Gitelman 258 1F

i

Gitelman £ & 1E (Gitelman syndrome, GS; OMIM 263800) #&—Fh 1B I
T NERNE IR IZ B E (NCC) ThagRAT BT 8 Y BRI 4% . 1966
R BE A Gitelman 1 SG4RIE 720K, HEE 1996 FHBUR K SLCI1243
AAF AR o 32 I PR s B 1 B S B (AR MRE o AU TR 3, WA
IR . ARSRES A - M Rk R - R 40 (RAAS) &4k, L% IEH Bif
K.

T R AAT o 2

Gitelman £3 5 1iE 2 HH 9t A 18 B S0 PR 77 B8RS B B S R B iz - (NCC) 1Y
SLCI243 FERIRAZFE . ARG T, JWIEEE NCC AT ki th /Mg bRz 4
MR R, 255 /NERIET T 5% ~10% S T AANE 7 EW L, —PLE
YEREK. HFRTPAI —EE R 2. MR REFENCC MM (8D Mg
BRSNS , GRS R 8 AT o /N S R Sl Z >, I S RS K s, 4k Rk
RAAS J51L . B PR ER NS US> . B RTEE Gitelman £ A fE B & BRI
T 500 Ff SLC1243 FE K] 58 2% ( http://www.hgmd.cf.ac.uk/ac/gene php?gene=
SLCI2A3), Bh4b, Zmid& % 7@ CIC-Kb ) CLCNKB J:[K %745 (Batter £5 4
TEIIAY) AOgwbid AT 455 1 1-p (HNF1-B) [ HNF1B FE[K 78 W m] 7= A= 5L i
IR

Gitelman Z5 512 i H W HIEALPE B NEBIRZ —, BIRELY 1/40 000~
1/4000, WM AFEHATRESE & . BT i%0W S HRIZEOR S, IRAER E — RS
ORI B SRR, H ATBRCA MR 5 MR LM R e 1 B

I R R IR

Gitelman ZZEAEH T F D9 BN 50 o I PRI 225 R A A IK fn
B0, AL W IO IR BR BV R B = g 72 5 7 R o B DY g
O JRPEEZE . RSN B SR R0, BERDY ™ E R OHK
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A FECL T . HETIAN, Gitelman Z5- & 1iE I PRI IE) 7 5 AN 5 2L R R AR
FRAFUS R SG, 105 B M A& SIS AL R Z AR R o DI AR R I
mr.

AR =, M. 20 B
DHMA-MN ARG WL FEEZE. & R IE. BRRRAR . B3R
- BRSOV MR WEle. Sk, BZS:. LB R RAME 1k IR 25 .
3L ME RS O B U IR SRR S O
ARG (ERE. KIS,
SWRFRG ZIR. WIRMEZ . SR, EERME DAL,
6.HRTARG KA. R CREFSITERE.
TASWHAEKKE AKIBE. HHEMHLIR: KRR S R
o B RTINS IR 1 A9 AN/ I

8RR KR 2t AR BA R FLABE ik 288 A5 4, o

Gitelman 5 & 1iF 8 2 85 1 PROFN B T Re1 35 10 JR IR 1 22 5 KR LB AR G, )5
FOl S ECE N T ARG B R, B AR CNE SRR LKA RAAS
KIAWOT, 7T e BB R4 3 O N BUREAL, Al B0 ) & A HoAth 1 ek
P, W IgA BE, Clq BHi%E, (HHY5 Gitelman Z5-A1E 2 (8] (R FH 514 A B
i

I

A

LIMGE GRS 47 (K. 8 (Mg). £5 (Ca). i (P). JRER (UA).
AUEE (Cr)v M SEALE R-MUE oK R - [ M 7KL O SO i B A

2RI PRERE, 24 NN IREEEEE, 24 /NNIREEL BY. AL BEL 5.
. PRERAIILEF; Hrp M4 /NT 3.5mmol/L B}, 24 /NEFJREH KT 25mmol 7 FF &
B PR

LB UHE QT MR R, REESIFLEKRFEERMN.

4 BN BIREZ RN, KRS EE T RIS R, v T HERR
A TR D JIE 5 ) S 3 R R SR

SAGMERRKE W/ EAEYER (50mg) ELFEFHE NCC, M %13 H
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B 5 S8 T HEM 2 BN AR LR (AFECD, S5IE# X B3 T, 3 NCC
Dieg.  E ANBEH AFECI<2.86 % IH2 T Gitelman 2% & 1iF 1) R 850 FRE 57 15 431
N9 95.7% M 95.8% . H Hilllm AR K FH 2 R ) S ME MR IR IR By 22 4 HLHE 54T, B
AAG, X TIRBE Batter Z5G1E 1) R, 75 VA A5 M 00 L B — A FARAIC A RS

6. KA A 1ZWr Gitelman LR GEM AR RE] SLCI1243 45 RAE
HEAGREGREHEZ, PIREGRBNEZE TSGR, BRI TR 75 E S
D e e i & RAZ K BUR M .

LASPE B 2R S BOAR MLAE, AR B TER 2, MR E R- B RIKER
-1 [ RS is A (A2, AR R 5 SR AR B, NE R R R B

2. N E A RN EE (<0.7mmol/L) BURIRES (RN JRES LT Lk <
0.2mmol/mmol) [ EREE NCC ThAEfENG . #F— B HEE 7Bk (FSnE
S ABT &L NCC ThRelEg, JERev P AW FIEE . FEERNE,
EIIASE i 6 1E W B IRES AR, JEARERRSM Gitelman RS 1E.

3. B R AN FH S SUE R SR PR B G5 77, LA R 2459 e (an
TIREFEAE) B 5 T B G 3R A U 55 3 B o /N T RE PR A

41012 TR BRI W .

KRS W

Gitelman 35 1E T2 5 LT B0 401«

1A SR R AR IIUAE 15 2 R AR Y00 s A0 24 /NI PR 5 ISR 7K F LA,
BE 2 B PR . SRS R R KT, R SR KA (<20mmol/L=
M T EAG IR IESEIE O, [RZH BARAE B R & I s B 45 R K
PE / Yk R PRI BRI 220, FEFRERAAE:; W& IR IERR Th B 2515 B/ NE R
Bro FLIRERAMNEARLGY) CRem R R AR )| S g5 05 F1 R 40 9 BT 4k 1)
PEICHR, AT DAIE A L A A A 755 ) 25 50

2 HARRERVE'E 0 Batter 551 . £ Batter ZEA1iE (Batter ZE A {EIIT
R g SRS FIlIE CIC-Kb 1) CLCNKB R TBAT s, Htmtix s 3

N
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GUHD, REREEE, EHHMIAERKES. ZK, BHEMBKTZIER, &
PHIKP IR B o B X A R UE R IR0 S, T NCC ZhRE IR s (HIRIE
KB A L, AT IGR S B A B T2 .

BT

Gitelman ZE & ELLXWREVRYT « HUB I B AR A, DA B2 MAEIR . 42
RS R R E IR AOE M H A SRR R AR

LERBYT HESSRE, SaEsW. BNaw, ORELHE. 1144
FRAREE T R BE AN S BE SR 24, ' B ™ EE 15 100 S T e kv 0 #h AN B R . 2017
FEOE AR E AR UG 44 (KDIGO) & Z 4L E Ui #7A 86367 H Ax
43324 3.0mmol/L F1 0.6mmol/L.

2 AR OREFRIIRF) CUndE A e AR RIEED . F R R KR R G
7 (RMLEEREAD #0H RAAS V&1L, #TSI IR 3R A BRI 2 45)
A B TR AMR YR, ORI A DOER o H R R M AR S EIE o

BEEEIAM T WA E B, B IR AN GRS RE B R R
PRAE, FEBHERZY). SR, MR, I EEE OB R,

ARG DL W TUEGRIA . BT AR KA I HARB R 1) Gitelman £5 45 1F &
o NSRS AARBE VT, SRR L, 3 G N R ™ R
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BITHE (& 33-1)

IRIMAT CFF & EERAT) AR kB 75

!

e AR A, X, JEYE

3
FRE>20mmo1/L >
| =
: &
155 F 1 PR 71 >
P
G e E >

5 R M PRI 2K

JGUR /AR I [ 2
JE R ER AL

BS/GS; EdkAME/INEThRES I A2, S AL 5

l HeBR 4k R ML R

BS/GS

l SR T B

I R IZ W GS

i K 2 SLC1243 7%

12 GS

K| 33-1 Gitelman ZE &S 1E 2 7 IRFE K
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K M4 <3.5mmol/L

!

7
24 /N PRE>25mmol > EEBAECD . AR, Bk
l i %
AR B 7 > BENERTEE, BRI R
l £ 1
i I > UK/ AR R IR 2 0E, FERRERGAE,
i 7 Liddle £ &1

{EFAIEF, BS/GS, HEHh=

K 33-2 IR IAE 29T TR
485 . GS.Gitelman ZE&1E; BS.Bartter 2 &1iE

S35 3R

[1] Blanchard A, Bockenhauer D, Bolignano D, et al. Gitelman syndrome: consensus
and guidance from a Kidney Disease: Improving Global Outcomes (KDIGO)
Controversies Conference. Kidney Int, 2017,91:24-33.

[2] Gitelman Zi&E127A & FILRPMEL. Gitelman ZE & 1B 216 T R ILIH A EN
Rk, 2017, 56(9):712-716.

[3] S2WRHE, BRETHY. Gitelman £ fik: AJos BEAE R I PRSZER. B PR2d 2 78 2%
&, 2017,44(2):157-166.

[4] SZWRHE, ¥ =29, R, AF. A TIHFRIIAE Gitelman Z5& L4512 Wb ()
2. e R B A, 2016,38(3):8.

[5] Ma J,Ren H,Lin L, et al. Genetic features of Chinese patients with Gitelman
syndrome: sixteen novel SLC12A3 mutations identified in a New Cohort. Am J
Nephrol,2016,44(2):113-121.

[6] Liu T,Wang C,Lu J, et al. Genotype/Phenotype analysis in 67 Chinese patients
with Gitelman's syndrome. Am J Nephrol,2016,44(2):159-168.

[7] Jiang L, Chen C, Yuan T, et al. Clinical severity of Gitelman syndrome
determined by serum magnesium. Am J Nephrol,2014,39:357-366.
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34. % —BRIMAE T &Y

Wit

I FRIMAE T 7 (glutaric acidemia type 1, GA-1) &l GettikRaitist
FANBR MLAE . H T 20 P I —BE4H T A %488 (glutaryl-CoA dehydrogenase,
GCDH) #Be B IR . M2l L Va2l & A N K& R
3-FREE IR RRMERRIMBUR o IR FZERIN IR . BEAT YLK 71 7 % A2 5)

PELAS o

3 R FFAT I 2

GCDH J& Mz IR« F2 M0 2B P (5 5 T2 o At 2% v 1) DG #E G . GCDH B[R ir
T 19p13.2, & 12 MANE T, 4l 438 MEERE . CIRIE K RATE 208 Fb
Chttp://www.hgmd.cf.ac.uk) - GCDH 3K 948 5 SO0 BEE P B AR B H K, J 2R
FERE BR AN (B SR 7 AR AR 2 BHL, I R R 3-FR kI R AR 55 B AU - A
NS EER, PSR TNHE, W5ERSMENRRGER. GA- 1 HHRE
B IR BUIRAAT 5 55 B 8 JL A vT B PRI B0 ML AL 468 R 18— 18 B A AR W i
BUPPHETEIE . LRI T BE B A A1 A R4

R IMLAE T YR T 550 B A B A 22490 1/100 000,  FA AR AT sk 2=
5, EANRIEZIA 1/60 000.

Il RER IR

REHUR —BRIMAE T REIL T2 VA, RIZHE. AP, AEPR
B, PR, Ko BELE | ENRIARIES, 29 75% 1) 8% &5 HI
IR R SRR, 2 B ) L i A I Sk B R e J LR B AR Jim A A Sk BERGER I OR, mT A
B ARR IR, B S R REA R it A LB LS 3~36
JTURTR], R G, TORBIBT A 75 A5 BLARAE . X AT Sk
G R R, WRNIEK AT . BIRE RO AR, XHEVR ST e AR i 2%
fiit, AR EKE . R EVERR E R R B AL, e KRG Ui BT TN,
AR B ERRILR, & HBLARTIRERERG . #0 B) LEL 5 Bz Blia
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ENIELE . WLTK 15 W ARE s sh s, ER- DK EEAILT . BEEL 10 DN
SET R IRIREL Reye FERAE, BEFEIERIARRD . RAHEE THRNEE
JRAFEI AR, ORI BT R TEEAR o

HWENE

LRSI A R SRR IMRE T 2 58 S 08 s A 2 e s St il i
WA, bR REHER PR, SRR MUE . maUIUE . R IRE . R A0
M RS o TRV R A IR o PRA LR 23 B T WK B R A/ i 3k i —
(78

PR (=S5 N 1| R 05 S . a7 NI 1 " A L A I 7
(glutarylcarnitine, C5DC). ¥MESEWHK (capryloylcarnitine, C8) & HLAhELIE A
BRI 7K T o 35843 B T 155 e S (R B bR T80 3R A R 55 DR 3R 5 B30 129 PRy Y
Z Iy, C5DC fH P REIEH BUUR B &, UL & 455 C5SDC/C8 K JRA LR K
LR I

3SRANER T A0 i T i BOR AT R B2 B PR R R 3-
FR L BRI K 1 v . AR R R R K AT K GA- T A AR A (<
100pmol/mol JLEF) FlE 438 (>100umol/mol WLEF) .

455185 RPN RRIMAE T B 5218 25 R I KM S 24 K i 2L
To 0TI BT R B AN A SO ek ) R A . SU G = e SR
I 7 R O L b o S TOU R 8 02 P i s SRRV I X Fe i R
A FREK T1. T2 #H S5, FLAIR 2515 5% . SR 8 A2 =&
NIRRT GA- T B35 MRI 8L R R I

S.EEETERIN  GCDH Bg22 /3 M/ 2 Wi S bt o 2 4 4H P Bobk 0 4 a3
F w7~ GCDH B M H AN [RI R B2 R A o 1 FE PR BB 1200 11T MIS/MS 73T BlUR A HL
TR HT ANRERISIT, T I RS T

6. LG  GCDH 1T 4ttfk 19p13.2, K4y 7kb, 45 12 NMMET. H
A AR TE I BUR RAZ A 200 ZFh, 4R A LR . RABRBAFIEE
RE BT HLIX L IVS10-2A>C 2 0o BEFT RN, 1200 B 5 R R AN AR AL e L ) 17
fE—E B R MR RAT ] F 3 GCDH BiEiG M e ik, RN i
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BMSAR NIRRT KA I BEE 1, IER IR /AL . — S R AR A
RA02W F1 A293T LI/ WA, 10 R227P F1 V400M MR IR W o (EAK
G UATY B85 TR 5 R AR VR SUIR AR A7, DR AN B BORHAIG / WA 2R 58 35 46 R) T 1R
e

THAELTRE  HATIRE M ACK GA- T 9N HE ) LIH & Tk . angLag
TEREIR L RO OR Y tH AR, R KHAYT, 7T DU R i 2 R S8 . &
RO 1% 43 A AL P PR K ST SR D 1 T A U v, AHR 4 B CSDC A 1Y i AN B
L, RighE CSDC/C8 LLAEFIWT. TR, ok — Al A LR K feJk
PRIAS I, DABH AR 2

IR TRIAE T AR ISR RN G 2R, Sk KR — @ PR EH . s
GIFK B G WKk SIBERG S 2 RGO RN, N5 I R IMLAE [ AL A)
RE, FEMEE— bR

LA W R R B AR o B i 3 R O A I8k 56 A B, CSDC >
0.2umol/L. C5DC/C8>2.5; [Fl}, JRI& & (>8mmol/mol NLEF) &, KK
RS A A IS WTR BE .

BRI AT SE 2N B SRk B2 T S 3R N 1% B GCDH B 14 P
AN IR FEE R

3ERIZWT  GCDH KR I 2 A5 58 N 0 AL R T #1225 B UG
ME 1 AR, FEMIEF M CSDC M C5DC/CS 1w H IR ik — %
Je 3R i %, AT b R I2 i .

LHZ W

5 LN BRI EAT S 2 W

12247 LSSk B G G AR Bt . WRTR IR AR i 5 e, 32 BN oA iR
DA 3 B0 i AR K AR 4931 o

2. VBRI E G, TS TP 2 2R G R AN H AR AR AR 4 ) o

3R R AT T R S, MR S AR R, S R IAE 1T A
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IR BEARE A SEACBEIR |« o- 2R IR MUAE . REAER AL MRIR S T EEH I =
Wk Hi PR IR 1 700 (1 R PRI R B A v

BT

LA e T 77 B BZIR AN AIVE 8. (H AT I8 e J6 7 44 i 17 12F i
I BRIRE T AL 3R IT TR 2 ek b 12— R B L 55 AR U = A0 A R (B0
HiER. asmlrim, REEER. CRRNENRRITIZRNEETL, K
KERCH GAL THE T . NREKRNERKE, 6 8@ HBKeT
i, 6 % JE R S, B kSRR AR B . 6 BHIARIETT 50~
100mg/ (kg *d), 6 %LLE 30~50mg/ (kg *d), THAGYERHIGIT. XMIGIT T
VEAE SIS W AR 8 L AT ROR A S P s 114 03 AT ST 36

DEEERIT  BARIE R (MR By RENCEREMANIAIT, HERME
UEARAIE BN A% 35 2 0] DL GA- [ #1& RGN A, MK RA
J7 o HAM A IR A FE UM SE e ORI 25, RIS EXEAYH R, (2
PR F ORI SO AR R, B2WRIE R A R .

3IERREIRYT LSRR fE R, TR SRR IR YR T T DA S 4 B
M2 RG T EIIOE. TEHlmEEREEN, AL TIRUPRE, B RAEER
ARG [F] e N 120% , B R F# TR L8 & 88 15~20g/kg: 24~48 /NI A I8 R
A5 1 RAR R A B SR kD 3-8 3 I BRI AR, 7E 3~4 RN EHZ L
BEMEARBANE, BREERKT . RS OER . BRI R R IR
B 7 Wk IR, REE AR R 0.8~ 1.0g/kg; N4 B AR FHLH] J kb 78 22
RIGTT7 R4k A 1 POBRRG v5 s 5 IR AL PRV, R 4ERR I8 107K AT A IR
DT . HLAAE AL LR A UGy, hnk, RURFGURR IR . R
AR AT ARAE. BRI, TUHE L R 5 . X & IR E RGIFRIER B3, B
ARG IR P] A R AE i A R TR AN S, X E R A IR ER . (R
JHRETE R, ICIESE RERE IR B RS SRRV T 12 1T 2, BRI, AR VR T A L6
BN R . R =BG A A A (0 vl 45 T AR

4FMRYT  CARIE, FBREIRYT A IR ARSI T BT I RER,
AT LR A6 YT GA- T o gBIIRYT SR RIVE YT 2 i LR e s, (HH
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Hi 1 A 751697 GA- T IS .

BIFRRE (B 34-1. & 34-2)

SHBRRES
n S
[y R ohs PR GBI
1E
T%% ki
4 o

s
RIS BT . EAEAEER

¥
Bas /A RS

i

BAfEIS B GA-I

Kl 34-1 R ZRRIMGE 1 B2y imts
H5: GA-1 JR_FRIAE 1 7Y

—— ITHIEEER N

—— W EEIEFRAEAREE A
SMETT——— #REFET

—— SRR BRI
L FIPREARIE

34-2 R ERIMGE T 24 ST IR )

S 3wk
[1] Goodman SI, Kohlhoff JG. Glutaric aciduria: inherited deficiency of
glutaryl-CoA dehydrogenase activity. Biochem Med, 1975, 13(2): 138-140.
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[2] Zhang YH, Li HX, Ma RY, et al. Clinical and molecular investigation in
Chinese patients with glutaric aciduria type I . Clinica Chimica Acta, 2016, 453:
75-79.

[3] Kolker S, Garbade S F, Greenberg C R, et al. Natural history, outcome, and
treatment efficacy in children and adults with glutaryl-CoA dehydrogenase
deficiency. Pediatric Research, 2006, 59(6):840-847.

[4] Kolker S, Christensen E, Leonard J V, et al. Guideline for the diagnosis and
management of glutaryl-CoA dehydrogenase deficiency (glutaric aciduria type I ).
Journal of Inherited Metabolic Disease, 2007, 30(1):5-22.

[5] Mohammad S A, Abdelkhalek H S, Ahmed K A, et al. Glutaric aciduria type [ :
neuroimaging features with clinical correlation. Pediatric Radiology, 2015,

45(11):1696-1705.
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S.HEERPUR (18, TR

i

PEIE SRR (TR, LA By s Pt rst e

GSD [ a BUEHT G6PC TRARAE I %) ¥l -6- BN B iR = P 5. SRR I
B ) LR I R AR KR BV fE IR . A M & PRI AR
e LR I S 25

GSD [ b 32 H1T SLC3744 F: R AL AL %1 5 -6-BE IR e e g bk = T B, 1
HRTA Ta BRI AL, &R RLGH I8 A0 ) e BRI R I

GSD I B & 11 GAA R G 8a-1, 4R PHLFREEG, I RO AR e 1A 1
PRFIMLBE A, (O BRSSO ER ZRAE . EAE
55 155 BE JE A% L AT 20 2R LAY Cinfantile-onset pompe disease, IOPD) AllHf & 7

(late-onset pompe disease, LOPD).

73 BB FIIRAT 7 2

GSD | a BUBURFERH G6PC A1 T 17q21, & 5 MAMNE T, FERRA SHbER
B gt ol A AR AN RE R R T 0, A o- BRI A AT B MR, B IR AR R A
Z I, W BRI S BUIL PRI T &, A AR SO R SR A, BRI
e B4 CHE R GoPC RAZIL 116 Fi, 1 N i WARAL A2 ¢.648G>T(56.3% ~
57%) F1c.248G>A (12.1%~14%) .

GSD I b RUEUHRIE R SLC3744 AiF 11923, & 9 MNMMNETF, JER =Y NS E
B R T -6- DR IR AL RO I, AR R R 1 T - 6- i IR DA H P SR R PR ot R B [ 82
I B P TR P o 2 R AR 5 T - - R T RS iR = I, R 2 W -6- Tk
B2 AN R A e 18 B IORL A RS T 3E — 2B K = AR A T B, G S5 0 5 SR ARUAE 1 a 2R AH
[FIFIZRI. 5348, GSD 1 b A5 A7 PRDRLSH 0 Jak /> F1 0 e B 117 HH L) 5 52 0k
PN SREME i S R L, LB DINLHI NG . A TR, 640 Bl -6- T IR 1 7%
PGS A i P O D) B A DR VR T R T PR 4 i B T
Rt A T CRIE R SLC3744 5878 111 F, HE N & WL RALZ ¢.572C>T,
Al c.446G>A.
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GSD [l BUBUR LK GAA4 AI T 17q25.3, & 20 DAMNET, FEPRI 928 v] #ig 1
~o- T HE G VE TE PR, BB PRI RS, AR R L. O LRSI LA v
RN, FEEIRBEIA TR B AT O RA R 565 Fir.

FEE AN, ANEAFZE, GSD 1 RS EHRRLN 1/100 000~1/20 000, 1a
k5 80%; GSDII A KA 1/100 000~1/14 000, H[EE¥EZ) 1/50 000, EH T
AERA B IRAT o3 5 B0

I PR R

1.GSD I B JEfBighe . AAKIRLE ., (RIUBEHhIE . B S, s A
NILEBE FERISER, OB AR il REEH. 2o
NERFI . WRIE I0IT AR B v L2 R IR 12 ., R
FEZRIBRA . BB SERS . oAb WIS Il bk« B . i I
B IR AR S o AR AT UL By A /N IE B S 1K

2.GSD I b 8. HBFFRLL BRI, E0TH G R R >
et RAEYER . AT Bz 6N R RS,

3.GSDII AU LAY ARIETIG 4 HA B LR ANGE 2 ML B ) L8 2 ) LY
REAEESEE LA SN, B3R EER%E, MM X &R
COIERE R, 0 E B L QRS SR ANAE PR AV, 0o JUE RS R A S Ak o0 LIS 32
(LR A [F AR B T &5, 2 T ARG 1 AR NAE T 7 o 2 9 B 350 S G 5 oo it
Theests . JEAME)LVRTEESS | AR, B3R E%EE, 2 T49)L1
JABE T 0PI 2 35

GSD Il W KB E T 1 Bk, AR 60 & KK. £ RINEIERAT
VeSS L) R BRI D REAN 4, (O JIESZ B0 I, WP T R S ot 2 2 EE I BOE I
o WERRIA IS MENRAL. BT BOREMERITETL S, DER
R VR 3 9 FE P o

HERE
1.GSD [ #Y

(1) Mg d. A EE RIS, AR T, =R MLE,
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= PRIR MUAE AN = IR MLAE . GSD 1 b BLESE R DL b odt, A e B8R 4241 A I
14T AT P R AT ek

(2) B

D) G /CT: FFAEARFRIE R, TR M A B g U R . P IR
B2 R R, S R A B m B, Al S Ak . B AR AR Y
Ko AIPETRIEVERAS . [ PR 0R KBTS R i PR 4

2) LEHE DEEERAOIES Y, QA FER, AEERRE
BRI, ORI R A OGP AN A, A I 18] B A A A 3 ik e R

3) kil MRA: A/ HUE 2 IS P Bk K b 2 Jik R0 5 ST sl ik A5 A2
P2 M SCAEH T B B moyamoya il fiL 5 42

(3) Z:HIHT: G6PC Bt SLC37A4 ZEDIKGI, #7775 L% Sanger M7
i I 2R AR 5 R — AR AN A A - A T A

2.GSDII 2

(1) MENEEN . EVIREEE R T BT &, AR AR . TR
B (AST) MHNRBREHIEA .

(2) o ERGE: GSDIIAYEE LR B E KA O R, BE R B T
2R B X B LG, O f B HOR PR A4S, QRS MR
HLE o B O3 B LIRS, B AR BN e S R TERE R, e Ik
RO I o

(3) Wl ER A ZRNUEMERE, FTHIABEA., & MEEE R,
WIS E R, IS B LA I PR AL . IR PSS . AL AT I IE 5

(4) JUARVERELRT AT : T WA 9 K25, PAS Jefa bl 584, SBB

HA LM WE S BB BEA RV T,

(5) GAAVEYEIE: AN M A0 KPR LT 4E 40 i s A A 2485 57 4T
GAA VETENE, BE NS LR PRE 2 e . FIUE AN E T Mg 48 Fr
GAA FIERATE. Pk, eI, ATRIETR &N 22k,

(6) e[ 7pHr: GAA FEAGI, A5t 2 NS5 05 PR B0 A B2 = X o

207



PRI RAR CT AL TAD e RES SRR i =k KRR
L35 I o

1.GSD [ B TPy & eG4 A8 A1 JH I 1 S 8 K1) J6 38 2 8% 8 GSD
[ AU ATBE . SURYAE (b E S 2 IR LN = LR IMURE « 1 i IfURE 1 bR B
AESE . GSD 1 b B B IE A S B BiRr S B 40 A b VR 40 i sk b « KB G6PC
B¢ SLC37A44 £ 2 A& A R BUR RG22 Lo

2.GSDITA XTI R WL Oy K. OHUEE. g CK
R, BB LMY GSD I &Y. iy i ik e WL TG ) B8 355 1 N 2% PR G
R GSD I Y mT g o JULPRTE Ao BEAS 25 ] WM 9 K250, PAS Jefa il 5 5%
&, SBB et flai sy IEH, BRIEBERR NS MENG & AN L A0 B B R 2
YEZH M IR GAA BEVETER B IR ICE S B L KIN GAA B 2 A5 5 BRI B0
RAMH L E Lo

LW
1.GSD T A 32 %2 5 i 84 DX AR bR PR i A 45 ) (3% 35-1)
% 35-1 ORI A IR R B 5 R
3] #H AE R
GSDIII#! AGL W71, @RS, OIUEE
GSDVI#! PYGL MARRTIEIER, BEHm
GSDIX 7 PHKA?2 MR B AR, MALBRIER, 25
PHKB A U S AR AR A TR
PHKG?
Fanconi-Bickel %% SLC242 PRFEBATE. HEEFK. S8R £ |
fiE IR ;A
BHE 1, 6 Wik FBPI FEKI ) (Bt 50D 2 iR 5 L
e 2 JiE ICIRE, 258 3~4 /NI 5 1B %

2.GSDIIAY 2217 GSD I BY W yE 2 50 N E s 2F 4 A= fE . GSDITTAY .
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VAL EHEENLZE T 2 e RVEHCIRBR DI BESRARAE + J5UA P AR = ik S 48 51 o
W A B NIE R SRR EVE /AR . ZRMENLR . ZeRiANK . Danon % .
SREMEIVE AR, GSD (AL, VA, VA SF450.

BT

1.GSD [ 28 J8J7 JE N R 4ERe MBS TE IR R Va2 IEARUEERAL . oD B R
e IR RAE R A

(1) EIf: EIRIE 60%~T70% NHES, 10%~15% NEAT. REHE
EEEINE . RN, LA .

(2) MAEEE: BRI E 3~4 /N M 3.9~5.6mmol/L (70~
100mg/dD o AEFKFER: B 1 AT IRAM, &k 1.6~2.5g/kg, LA 1:2 Lt
Bl 5 B KR, B 3~6 /N1 K.

(3) mfIRILAE: & S AR T A, 2240 LUk B LA 2P MR o R 22
W, AR, SPsEH =R (MCTs) 9k, M EE LS8R A
FEW 10 % LU M I FRAR 2. st B mT A YT 2R El DURe B A 2 v
JT o

(4) mRBRIMAE: I JRERFFSE =T 600umol/L B, AR AIMEEE 10~ 15mg/
(kg * do

(5) m FLRR LA : B24))) IR BT FUNE AR o 4R L 1 IRBR R 2054 85~175mg/
(kg * d) A IEEPEARBIER SR

(6) HFI&: I7 i EFEe g FARYIGR. FFalfikiege. skt
FYARZE . SR RO RS 1 45 o

(D BHRARRET: BIRTAREMEAEAR. EAR. @RS, 0
PR B/NERIE TR E S o W 32 B X DL b O T AT . EEE I R
HEFRETIRIT

(8) ML Aol / D>« T FE A 4 L 0 D - 7 50 4 i e o A X (7 7% e 4
BT RN IRE M I 55

(9) HABIHIIEIRYT: BWTEA R L RHE TR S T T,

2.GSDII #3697
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(1) XPIEVRYT

D DI RS P R IAR Iy e 2 E AR, IR G A e o S 3
Al 3G N0 WL JT 2540 R PR B AR 5 St IO 240 i ACE 77 ARAESR
T4 Ja A H I /e = Th R AN I AT i H .

2) WP RS ARG T A ) PR T TR, S L B AR R B A B 45 T R
IEEIS (CPAP) . XUAHBIUK P FEIRGE IE K38 (BiPAP) 877 . tHIL™ E
W D) R ZE v N 25 T A= A PENLRGE SR T

3) EIRIRE: EUEmEA. RBERRE, HFRIEEBREE. AR N
BIURMTEN.

4) Hfth: BENFREIRIT . BRI &, SRS 4 BRI . A ELAEH
SN S AL TR FIRE B .

(2) BgEMIEYT (ERT) BFAEH rhGAA, & 20mg/kg, &2 Jd 1
RGNS R R o B LA R E R BT ERT, T DABA i o508 AR 1% i B A AE K AR
FRETIR] o WK B SR tHREAR T, RIBERG 6 A H PRI Zh R, — B UL
ToJIA (B0 PRI ThEgGR L CK FHmr, NS B HGaEE & AIEIT -

3L HEIE BREUR T BRI A8 S e iR B v s A . B3 SO REF
DR E R 25% o SO BT B3 B HE SR E A 0 SR 0 L V38 A% 500, 5
e UG JLEAT = R 2 Wi
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BITHRE (B 35-1 E 35-2)
18 R AR T Y

FREE GSDI #4

i

23 3-4 /NG I b

iy

e A2 W

&

FE RIS B i
B K

iy

% e A2 W

&

/b — TR
w5 ImsE

@ BB
(3) w0 IRER S

o

% & A2 W

J R

AR A — AR Fr

L F R 240 R A 4 P T K

l s

l BEAR

GSD lafl
G6PC FE[K 7341

GSD Ib#H

SLC37A4 A7t

35-1 B IR 2B 1 297 e K
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2.4 )5 S AR 1T Y

PR%EE GSDII Y

l

5
1 51 K 1 2 Ja K
le l%
e
IATE ). B35 LA AR >
Y by WY i a1 P LA 55 LG 70

CK 15

CK 184725

=)
= l%

&
GAA Pl I 11 A _— JUL PR v o b i SR A
WL}
GAA FE IR AG

K 35-2 B IR R AU 11 297 ke

S35 3R

[1] Priya S, Kishnani, Stephanie L. Austin, Jose E. Abdenur. Diagnosis and
management of glycogen storage disease type I: a practice guideline of the
American College of Medical Genetics and Genomics. Genet Med,
2014,16(11):el.

[2] http://www.ncbi.nlm.nih.gov/sites/genetests

[3] EREAT,FKA2 Bt 2 b st N R TLA AL, 2016:362-368.

[4] Van der Meijden JC, Gunggor D, et al. Ten years of the international Pompe
survey: patient reported outcomes as a reliable tool for studying treated and

untreated children and adults with non-classic Pompe disease[J]. J Inherit Metab

Dis, 2015, 38(3):495-503.
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[5] FAREEZERILREE T 2 WA A, RS R 2
H, PreEFEMERE 2N AEE S mRME AR AH, FRERA
T SE I AR LA S 4L I AU B2 W ARy & SR R AR R S
#£.,2013,93(18):1370-1373.
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36.11 K%

i

1ML Chemophilia) & —F X et A8l it B st A4 M H s o AT 4y
M AI% A (hemophilia A, HA) FlIfil &% B Chemophilia B, HB) #iff. fI#E
BRI (FVID =, 58 REEIEFIX (FIXD $t=, ¥ AR s i
PR B R AR 5

T R AFAT o 2

Zwhth FVILFD FIX RIS T X Qetadl, b i (46; XX, MH
PEREE (46; XY), LMEBFEWAFEN GEFZH 2 A FVIEGE FIXE: K [F R
KRR, B X Qe ORAERENLRIERTEO . 78 FVILA FIXEE B b SR AR it
Sy AENFUEH/ABIAL I AT, m TR B WL L BRI, Z7E 90 %6 1 L
FATE. HA 1 45% A 520 38 N UL (M BE R A R s 1T HB S h e S L
KA

LRI R R R P sl X 22 57 6 B0 ABER, O A IR R
218 1/5000, 1A B BRI FRLIN 1/25 000, FTA MR EE S, MR A
5 80% ~85%, L& B 5 15%~20% . @il AW EEWRILFER. BTFE5
SR PR S5 BT L A0 11 B9 e E AN [ 1 5L 28 () — R K PR AS [ I SR A7 AR AR
K Z S WE 1986—1989 FIHIAIFE A [H 24 AN 1) 37 M X HEAT I & 45 3
o, PR R 3 0y 2.73/100 000 A .

5 PR R

HA A1 HB MG IR R IAL . EERINTT . NIRAEREHL i, T
RN B MGG P RS N TS LS. 2R M, A&7 ]S
BORH WA (BO MBI, ™ E KA. MBS IR 1
FEAI RS R R S A R TR M KT, ARG LA 43 SR AR L v ] B R
(K 36-1),
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#36-1  IMAH A FAILACR B BIG AR 7 B

KRR BEFEEAKE H e
(Iu/dn)
L >5~40 RFEREAMG AT B E L, 50 H A I
H ) A 1~5 INFARAMGE WA E B, A R L
HAY <1 JULP BRSC 1T E A H
PR E

ik S A K i 1 RN 77 -4 € 315 911 RN T S e P | R A
AUTEAL S 73 Sk ML BN 5] CAPTT) B4, gk ALt SIS 18] (CPT) | 4R I A A ] (T
Y AE (Fog) ¥IIEH .

2RSS MO B A A YA, HIE KM APTT (RIZIEL 37°C ¥
B 2N AT BA AR R A IR RS MR e Ik .

3z IRE AT A R RO G RIVRSE T RS FVIAT FIXG 1 it
AT o

44 R APTT A RS BEAT IR &, #2404 5l LAt — 25
SE AN L (R 1L % 12 FVI:C Jiisb> 50961, MI5E SC FVIHM P ) 2 0k
1 > Bethesda L7, IR 8 I SR MG R 52 1) i 3 B3 B D 3 470 5, B BUY
ZTHMIHR) .

SENZH RGBTSR, KER]70 NEEE 73 ik Southern El
A% REGHEEER M (PCR) VEM DNA MIFF&8 7715, b b, ImpR B2 X)L
FIERIBRG N . H AT T HA (2 Wil k& EIR 2 RhImE, R 2 Wl
WLV 85 % m 2RI 100% s 1M FIX TR/, Jl i EEe 7 DL K4 D1
OB AT, — T LA LB R R BRG o Ah, SRR T4 R R
A EA LG A BE LR 1 R B HE R A4

LI
Ik - e S 40 JLI5) DA 1 e s (TR SRR 0
i, BB WURRIRALD. FRoMIE LR, B E
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TR AT Re . W EES B FRIB R SR, 40 2/3 MEEA R IR E, FIRAT
TR, ARG/ MG EBOES , PT. TT IE%H, Fbg IE%, APTT A[FEFLSE iE
K s NS, HATHIZ AL, HA B3 FVITEHEReE =, i v
KIFETPURE (VWF:Ag) 1E%; HB B3 FIXVGHERAKEE = .

YEN X G A T B VB 1tk 5 A, e e RS N0 o B0 B BT, AN AT A
FUWT B PR AR B AR, FRSIRYT s R A EE R R, e
R W AR o 77 A2 W LA I 5 R AN SR B U S5 R Oy R T B, X =F
TR SE KNI S SR AT 8 A% 27 04T, LAAIIKTG ) LA G €0 A s R TR 452 75 IR
ANE PR BCR AN RO 7 %, — IR RIHIRE (2 7~9 i), Z2riiis
R FRIEE K (42 16~20 B &6 LB ) UbsAs (42 18~20 Ji). H#
S GEERUF E KL (%2 18 i) 4.

LR

A TS DU PR -

LIEYE A (VWD) 8 WG ACRE IR A B ARG I, 53 e of
ALt A A 25t 2% . iRIEAREIRIRAY, VWD B 1 H I ™ E AR 7 R AR
Ko VWD 835 B HE I S A AR T S 1, AU T SR 56 = A A (VWEF:Ag.
I WiE 8 R A i M. FVIEC F1 VWF 2 R0 T4 Kifii2.

2RI A FIVIBUIASE B & e hiik, BE 2 BEERR, KT T
Wo BRAETEH M, ToPHMEFE S, Bl km, £RETEEME. B8 %
P S B B B AR o, (BB T S R o SRR ) 7 1 B
P, REE— A P

gAML T XI (FXD SRZ0E A% R QORI a . 5
LR, BRMEH ML, SRR A APTT K. FXI:C FE1IC.

4 FARBEMLR FH 2 HB B R R s ARG R4 4 2 K ot
NP A7 e~ | P e W 12/ N o P N VR 3 RS B ol TR B R 2T

LA A8 LAE LA 4 o L S0 SR G T S BB Vi  H Hg
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BT UEBRIEIT A E, TR SWPHAT . — i, RRR. H R0t
AU S I, B S R REIR R AR R R . A, I A R BB L
TS RT3 + 25 AR ] ] DL AR B H At R 658 4 S i VLR 2 S5 T4 L SR SR 1 24
Y); BRI G S A ARG QA . b ZF AR, BT I E T B AA
JT o

LEART  HEF R U K 2P R AR 2 A R 2R e SR H 4% 7 Bl
BiVAIT - HA FR AR YT B e Ak DR S 41 PV 770 2l 8 205 0 PR o FVITHR 5,
o A A e F Ve UTVE BORT B UK VR L3R 48 AT 11U/kg 19 FVITAT 4 A FVIL:C
FE1 210/d1, FVIEEAR A B 5209 8~12 /M. HB BTG T ik A JE R 40
FIX o) 770 sl 2 KT 10 L Y0 P gt ML P i 555 0, TG 2% AP P FH I P UK VR L 3R 45
BRI 11U/kg (1) FIX A 44 Y FIX:C $2 /5 11U/d1, FIXTEAR N 192132 3008 24 7B
® 36-2 % AR Z W SR o E L IR (2017 SERRO - X T ILACR B
HH AL 2T R T AR A R 25 AR R B IR L R T AN 2 BRI D o AR 297
FLOIRYE B B0, SEBRE R A& AT e BT AN E . T IR YT, B R IR s
Brifol, B A TR 2 0 BB5 5 ng, HA BE w45 FVIIHIF) 101U/kg, 2 %/
Ji, HB &35 045 T FIXHI7] 201U/kg, 1 R/ RIEE F—BR A A m 7) &= T
T AIZ W R e AR B8 2 A B 70 R AT MR R T 07 2%

2 I RARE IR YT

(1) HOHIPIRI AL B R PR -7 4 400 o ™ B 1) RTE A i = A, A
HA HA PR AR 20%~30%, TMTE HB HRAEFRIN 5% . HHIHIKE R
fes o DA 3 BB AL AR IE AR B R 2K o a8 A% PR 32 R R B R AR A | e A 5%
A, JEBMERRAIEIME L BEEH . SR PR IR RS . —
BP0, 43 BUERE R JER AT S SN . AR SV ANy, ARG B
FIROR R RO ASE FH 70, T v 2 8 DA 75 S5 P 5 ot 7). (e ) 2 2 s ot K]
FVIEEE LA R 554D . R 55 225 S8 e il 2 iR 7 i Bl ¥, 8 H AT
G 32 VAT T R MARHAE « MR FVIVIXHMHI 2 W 53697 R EER (2018 4F
FRO, HA A3, 7E 3 E H BT IZ 55 1E 5L R, #E%% Van Creveld 77 %2 FVIl 25~
501U/kg, BRI 1 7%, ARAE A4 B T e FVITE PRV S 1% iz k> FVILA &
B FE R MGG AL oAb i 27677, #A Bonn J7 % X Malmé /i
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FA k. HB FEMEIYR AL, HATMES —IRIT AR, ZRHZKE HA
WIVETT 5 %8, SCHERIRIE IR TT FI B AE 25~2001U/(kg * d), H IR E R F7= 5 i
HE#2: HB FRIH B H R BORA K HA, B RS . HmRaaiESEARn
RS o

(2) LA PE DT IR AL B 2 52 56747 HH L5 300G 15 Th RE A2 4 B G T B T
ST M P T % M A% A S B2 07T H IR TSR U A% SR T DI B s SRR T
7 E ] R S B TR 0T IR T S R (K120 T A L
B OERH VB RS R L R, IR S BT AR 228 IR G R D) fe
WA

(3) M Ay P g ¥y Ab B I A S8 i A L A Rt o PR AR T A
PV IR S - e R RS S N = S T 8 G RCTE 23 1 =l = B 2 A £} 9
TR EMR, RA] R R M A . BRI OR S T 2 R A RYT
TR 3T RRE P AR 2K

(4) MRAEREVERES:  H 0w WIS R T A AR BT 2. 22
B, AN B B . — FLBOYe, )RR R A FE R A 2 e 1) XU 444
m, FEIAT RN SURERT .

3AEEIT AR R ISR AIRENL . DS RR MR, Y R IEM, 4RI
WU i, YERR R G T i B

4. HAh #2555 Bk BT (Emicizumab) 2 55 5 M SR ) FIXa Al F X 850
U254, AT LK 0E R SR M4 P 75 (1 FIXa A F X JREEAE— i, RE HA
BRI N, AT ORI T R FVIRIHI0 HA B ey . b
U ot 2 2R DR 3@ B A 77 CTFPD £ 58 4 ANV AL B 5 B B4k L 2 RNA 77555,
At 2B b T AN 5] I PR B A B

SHERVAYT LA (1 = R VA 97 3T A SR 2 3 4 S 56 ATl PR 5 b A HLAS T
FAGPERE R, AR H AT Z N T IR

H A 20O 22 4 (Rt AL R IR AR IO SEF S LA R I U AR R 19
tH4d 30, 40 AR 7~8 X B R = F 20 41 70 UL E, HRERA A E
RIBIT, BEAMGIET N—FEARTERI AR, 10 H B 6T S8 BUR T VA
HI, A AR AT LLVA LA
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BITHE (8 36-1)

ERLIEV-&) SV Aind i NG/
L UUAATERAE D)
FARBS i J i 5 1

/N JE 5
PT IEH+TT IE#+Fbg 1E%H
APTT £ K

1:1 APTT 1IEF 2 FEik5e

v

'

B ZIAN/ B 2 /N AN EZH 1E
——PUBEIRDLAR
3SR Lk /P

BRI CGEAED

B2 % 2 /i g 21 1
— eI Tk =

}

FVII. FIX. FXIAI FXIE 4

vWF:Ag

FVILVE 4 PR . vWF:Ag 1EH

EN/EUNEY)

R T | e A
= £ 7Pt A
K 36-1 ML AOWIZTT iR
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£36-2 MERBRETHR

Hh M A A A 19 B
TR TR
IR (D TR (D
au/dD au/dD

KAT 40-60 1-2 (G R BAS 7853 W BASE KD 40-60 128 RS 7853 7] LASEK:)
HIZNUEMEMEBE (BRIMEENLD 40-60 1-2 (G R BAS 7853 W BASE KD 40-60 128 RS 7853 7] LASEK:)
BRIBURI R AL, A5 40 28 M5 45340 B B AR

i 80-100 1-2 60-80 1-2

Yy 30-60 3-5 (AE SR YT A (¥ 5 30-60 3-5 (MEMEETT TR it

By, AIEAE) By, W RAEER)

PR R G0k

i 80-100 1-7 60-80 1-7

Yy 50 8-21 30 8-21
R 3 R 25 78

i 80-100 1-7 60-80 1-7

Yy 50 8-14 30 8-14
=171

i 80-100 1-7 60-80 1-7

Yy 50 30
1 50 35 40 3-5
RIS 50 5-7 40 5-7
FA KO

PNl 80-100 60-80

KNG 60-80 1-3 40-60 1-3

40-60 4-6 30-50 4-6
30-50 7-14 20-40 7-14

FAR UM

AR 50-80 50-80

UG 30-80 1-5 (R TFAREAD 30-80 1-5 URRT-FARERD

S35 3R

[1FR AR P R 2 o e 5 ki 2220, B AW MR, L Am 2 S
BT H B K IR (2017 AERR). A il 5 2k 4,2016,37(5):364-370.

[2] HHREE e MRS e ke 5 k2 2H, A B iAw R, i 8 VIV IX
NI iL Wr 5 A7 E FE 5 (2018 EAR). HH A M 2 24 ,2018,39(10):
793-799.

[3] Srivastava A, Brewer AK, Mauser Bunschoten EP, et al. Guidelines for the management of
hemophilia. Haemophilia, 2013, 19(1): e1-47.

[4] Blanchette VS, Key NS, Ljung LR, et al. Definitions in hemophilia: communication from the

SSC of the ISTH. J Thromb Haemost, 2014, 12(11):1935- 1939.

[5] Christine A. Lee, Erik E. Berntorp, W. Keith Hoots. Textbook of hemophilia. (third edition).
Wiley Blackwell. ISBN: 978-1-118-39824-1.
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37 RN

g

JF R (hepatolenticular degeneration) J&—Ffi i Ju €4 B M 82 44 755
WAL T2 13 S YR ATP7B BN RAR T B AR 8 1 iz LRt bEdG, 47E
FPRE. #2240, M. BRSNS ER, Bl RINRKRERI. WRANETT,
PR Bl IR RIS WOAG Y, B AT IR R R AT A A .

¥ R FIIREAT i 2

ATP7B fi1F 13q14.3, & 21 MMEF, HwidiikicaEA-P & ATP . 2k
B Y] ATP7B 237251t 500 A (http://www.hgmd.cfac.uk) , fFEANFZES, FEH
N WRAR A ¢.2333G>T, p.R778L (34.5% ). ¢.2621C>L, p.A874V (11.9%)
1 ¢.2975C>T, p.P992L (9.7%). ATP7B 3K A S8 P A ATP EThfAEp=hs,
JFF FOE ) 2 1 ikl PRCTE R HEME RS, AR AR RN, A RARAE, BT
B AT TR . EE. MRS AR, SR IEERH.

JFEGRAZ AR M LE N R 1 R A2 200 1/30 000, ATP7B 5 K 548 #53 Z R 1/90.
WAERANFRE TR, FLSERR Aw A RERE & .

I R R IR

PR AR M v R e S 2 A RS, IMRRILZHE . KIRFR 2N 3~60
%, A 8 MK 70 2% Fom N B EGE . JLIE B 2 DUTIES RO B AR,
HE KRNI R G052 BOVE BRI B ERZ .

JH GRAZ AR £ T I A8 2 R SRRl ) R BN ToRE AR ) e g4 2 T
s PR 2 AL AT SR ShRE T35« Fihee R Ge 52 R Al R DUNIS B DI e fR e |
R LRI SRR . B RIS ahbEG . WITK TRERS, S RBUYI AR
VURERE . DAERE S, ~SEESIFRMIT R, IR, BT, TER
RS, F RS RAURDUNIIR . AR BEEERSE. MRS R0 R
NVEIMVEZTIL . FHAEAL . MEDIRETCHES MR = &R T F% . ML DhRe 7 %45 FHxED>
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WIS R RGICAIEE KT O NI AETE R 555 .

A

LRI =R A

(D Fkd: &R LB RS, "THI .. S0 MR B
FFTh B 7 ol LAFBE T PHLT R Thin s M RRTh i ik it e [ 4 K AR 2R 9 1
RESE: B TR A n] DL IR . AR RS

(2) HARETAR ARG 7Y 26K 22 $0Ud 3 I W 2R 1 <0.2g/L, Wi <<0.1g/L 5
FURIR I RAZ AR M o 24 /NBT JRATE B 3 Hh > 100ug AeWibriEz —, 1E)L
HHH P >40pg NeWibrtEZ —.

2B

(1) JEH B . BEANRINE R WAL, 0] DRI AT L
G RIER . IR OK, HEELETOIRESR . MRS AR I

(2) SkfiA%HE: 2 85% PhA R B g on i, T8 R LR RT,
AT I AT« EE N AN R AT B T A A I R S S, IS RTA AR
FERIRGVAIG e . IS RS . EME RGUER B HT, #5 B hn] H Ik i
AT P S O

BHRFHRBRAT R A B TRV T A S #0002, FE MBS U &I b
B O SW O MAEOEE, B K-F 3. AR, R R
PG K-F AR A 55%, fEMER G K-F SRR EZE 90% . 7£)L
HERAT R H, K-F PRBA PR

4IRS A ISR R R H A R IR R NR A . 4
i AR A AN SRy A R B A MR AT . PR R RE RS, AT INAT4EAL . AL .
RORAZAS M B AR 5 > 250pg/g (TR, (BARTERTIE 0 A A3, 425 8]
A BB 2 52 AT HURR AR [R5

s

LI
BFTLAR A IR 7 SRR AT B 25 S E RS
LR 2008 4 FF SR RERI I 5007 A, S LR BE (S SRR
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BRI, K-F 3RFEME, IS8 8 BT 0.2¢g/L, 24 /NN RET>100png (L
24 /NI PR >40ug), FTIERIZ B SOARZ A M . WEARFE DL Ei2 WridE AR
B, Nk — AT ATP7B BRI RA RN, I 2 NEEALEE N BUR R B A2
IKIER

LR W

T RPIES ROV LB, MR IEREE Y. B ST 2. ARER
VERFREAL . 259 AT A5 B A PEREALPENEE ¢ . HFE M50 B SRR Mk I (0 3R VT
AE ol PUBRER F SR ZRE A RS PR TR <5 550 o

XFAE R ROVEREE, NSAEARE . UK. FEE. i
RAEFRE . APZIRAT MRS . FPAX AL 2R SR S H AR g A% A 2031 o

FFE BB S B AR 24 /NIRRT ATP7B RS H 2509 R A A
TR A 203 o

BT

BT B IR RN, BHAESRT, HE AR 2R, dEReR A HR AR
P, —&eWr, NARIRTT, EEARS TA SRR ERAWIGRTT.

LARBE 7R m A iR 4 2 o U S A MR R R

(D HEM: NEE—Z3697 2%, FTHTFTA IR R B 1 T SR A
B, BFIEA 750~1000mg/d, 5 K&K 2000mg/d, JLE & A 15~30mg/
(kg *d), 70 2~3 IRH, MAINFIEITIG, & 3~4 RN, 4ERRG 7
24 /NI RAMAEREAE 200~500pg. B Z AR, 7158 RIBHAMAYIRR. &)
TEF: FRT H B B N L If A0 B B /IR A, 7E 38 7 e 48 TR T IR AR
Ve, B AREINE A RGUEAR: G AT I RS F AR R
2R .

(2) WRYT: WIEANHE BN ZN LAz . ENMEhsy, EoME
FIEH 900~2700mg/d, 73 3 A, 4EFF 59 900~1500mg/d. )L & 20mg/
(kg »d), 4328k 3 Wk, WRAT 1 /NSRS 3 /N RRA . BIFER : MY & B
B, TE R AT LAE A RGUEIR I, 7587 A% Hh ATt 3 T 3 P ek M 3
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i,

(3 ZH T IRIREE: AEE N FE AN EIZAT 32 1 — & H IR, A 0.5g,
FRR 3K JLEERHR 10mg/kg 5% 350mg/m?, &K 3 K. BIVER: & W%, X
L JEE . BRIk WSS B RN W, MEE IR T
TR WARSRE G et o/

(4) “IRABERRINESS R Smg/kg VT 5% 1% PEFR 500ml T 2212 K
WE, BH 1K, 6 RATAITHE, 2/MTRZARE 1~2 K, ESEH 6~10
AT BIEF 2R SRR AR RO X, R4 B TR RR A
RER AN

2EBMEAFE TN FENEN. S AR AN A g
A AT BEL AR 85 7 e N MG ER, 4 FeHR . HER T A R
WRAZAR 1 B AR R IR YT, RIS B AR REIR AT ) L2 S 1 — R 2. H AT
FBIRERI R LR DR IREE « AT MR IR EE . ISR RS . AR AP0 A0 3 il FH A 5] (9 771
= UEE): MAFEN 150mg / d, 433 Rk <5 %: SOomg/d, 42 ]k
H; 5~15%: 75mg/d, 773 kM A5FEMKER. 4ERGYT I 24 /N
PREATE <100pg. @IWEA: WA B pERNSER, TomR i Ie iy (80
Folg T, BT,

3R MEE NIRRT AL IEAL . 296 T TE SR A
DA e RGUERIT, A5 SRS AE

AXPEIRTT T I T AR MR AR RSV B B, W T AR T

SIBEEW SR e R Bt L, BE B AE B R
PN 25% o ST BT AT B8 S HG SR JRE il SR AR A 0 L AR AT 0, xR XU iR L
BEAT PRI 2 T
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BITnE (B 37-1)

PR B 22 SR GO IR, BB

y

BlWEER A 24 /NEJRAA, K-F 3R

l l l

[ B 6 A W A 1 <<0.2g/L. 24 | DGR LLR 1 50Ek 2 Ol B R E
NI PRE>100n g (JLE =401 | <0.2g/L. 24 /NI BRAT >100ug ()L 3 it IE
g K-F IRRHTE #>40ug). K-F FRPAE

Il R 12 B X EE ATP7B F R

Lo

BERM 2 A | BE U H 1A | REH ATP7B BU

FE R B0 5 A8 ATP7B B RA% RAL
} | l
B [RIZ *MLPA 437 FoAth s
i;’fﬁf?ﬁ%ﬁ;ﬁfﬁ *ﬁmr@%i;we %iﬁ%ﬂ% Gl sl
| J
FER 2 1. B A0 HoAth AH 5G9
2 KIAREDT

3.2 MR IT

K 37-1 FF R A 2T RS

BN
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3838 1% 1t i A 4 K B

Wi

1876 A4 [E [E A= John Laws Milton T XA 1 ML MK X — IS PRIEIR, 24
I R — 151 S < PR T B BUR S, BRSO B 2GR, 5 SRS L
SETVE T 7, 1882 44 [F £ 4= Heinrich Ireanus Quincke T8 T — 41 B4 Z1
KPR, 24 FR N Quincke 7K. 1888 4 William Osler X HRiE T it £ 1%
I K (hereditary angioedema, HAE), 4k (iR & s B 4k
ORI, KM URTEATATERAL, BA R, A B piEmEiR”. 4
A IZR R ANG . BEE X C1 Blg#1%) (Cl-inhibitor, CI-INH) HJIAIR,
A B I RIRHEIE TIRN T R, Fe4k 2B T A 69T 2% {12 HAE
VETE NI, 2 ATE R AR AR TN BEATI SRR, BRLMAS o 6 1112 L RIA
7 SR SR TR AR TR R A A, SR AL 2l R (M 40 At

T R AFAT o 2

HAE J& —Fp i Y AR BAE B A o BRI B AN G K . STk i
(1R IR 214 1/50 000~1/10 000, FR[E H F IR 6 = M AT IR 2 25

HAE (R IEHLE S T CI-INH. HAE-FXII. ANGPTI. PLG #:H%R%, S
FUH RLE A BUKTRT (B0 ThREFH, BASEBERWINOK 1S5, 3580k
R AE o B0y B RN A A B o AR L BORHLEIAE,  H ATHE bR B
HAE %N C1-INH $tZ 7 (HAE-C1-INH) flHE C1-INH # = % (HAE-nC1-INH).
HAE-C1-INH B &I HLE 2 T CI-INH 3R 98738 § 8 C1-INH & [k =
BE DHREBRE, IR B4 1 AU 2 A, 1 A HAE 3% C1-INH K FE K& ThREIBF
i, 297 85%; 2 1Y HAE 3% C1-INH WK FE IR B0 &, (HIIREFRAR, 2945 15% .
2000 4R [E % Bork K 1 C1-INH WK EEFIThRESAIEH 1) HAE 3%, R
R ZHORAE T abe s, XREEWHON HAEC1-INH, L H# B3 2
H T FI2 B2 RAE (HAE-FXID) B8 Sl XOR B E & i # -1 5 3
(HAE-ANGPTD FAZFLFHEEEIEIEN (HAE-PLG) %77, 1 HRI HAE-PLG
B DA SRR N 2 0. DhAbh, A L 83 AR 25 AN B
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JE AN B 7o 4 SRR, RERF I EBIE S, 598.73%; 28UV &
1.27%, HEIHA LHAE-nC1-INHBHIE .

I RR I

HAE MR RRILEA R R, E2FR—-FXRZPMEHFEAERAER.
HAE 8% 7£ 30 & i, THMME, KM 22k AE. 1GR B ERAE.
SHE DATIUIN [ 57 ok RN S R 7K il 9 REAE o A IR a5 A 1, B PR, — %) 3~
5 RERGEM, AExtFrtE, dEnl M. KM e 8 & S ARAT RO, DAVU . i
AR RS PR R T R BB O L o L R e A D R R PR R K, R
W 7K e T o e T BV IR R M B R, AR K AT B AR T, B R EE
11%~40%, & HAE W FEEWHZ —. WHWEREAK M AR R 2R »
. Kit, FUILHE BRSNS EEE, SEALERNERTAR. K4E T
M SE AL R B K i ) 2= B i FL Ty e

T HAE FHXT R, DR A AR [RIA FIBEARAIS, B &% 2 RSl =
TIARERAZ . ALt MR IR R, BEMNRFEBIFCE, & 12.64 4,
AIATR HE RIS R0, TR B AT PR A A, K AL R
N INEZN S

B A

IHHAES#H T, C4FFL, HCI-INHIKRFERFK; 2HHAEEEH, CARHK,
C1-INHIKE IEH 8, C1-INHIZhRE T F%; HAE-nC1-INHAY & (1) C4/K-F,
C1-INHWK AL Re /K IEH (HthC4/KF, CI-INHWKE & IhagK-FHA% T 1IE
AT 130%) .

23]

LEGES BT HAR &8 Qe ik S k4L, RUL 5% 25 HAR 2 WidE s
HE, (HRAIE 25% 1EHE R B R RARFTEL, P o S A KRk .

2RI IG IR I SR (I PR IR S SR A BRI e R AN R Bk b, Hbt
ML), B BUMEAE FIRRITRL.

3R 1 B, fMA C4. CL-INHIREEFIDIREIME T 2 BB, *MA
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C4 M CI-INH ZJHEMIK I, {H CL-INH K EEIE R St . DL EAMAR A H B
1%,

45T HAE-nC1-INH 835, 75 AT A K IR (CI-INH . HAE-FXII \ANGPTI .
PLG) BIKEI, VAEAHHISHT .

X1 S LU 24))L, CI-INH KJE K IhfE IEH AREFEER HAE i2 K, F51E
i1 P EEmA.

I

HAE BN 53R M /KM (acquired angioedema, AAE) AH4 7.

1.C1-INH 1% F ) AAE (AAE-CI-INH)  IRPREDIA HAE1/2 BUAARL, HE%
BRGNS, FFHERET 40 Z)5, F 2T IR EIRA R 5 5 b S 3R 1 .
S AT A C1-INH 405K PRI DI RE3IC T 1R, (B2 HUEML T Clq KT
TEH . QAR 2R s C1-INH B S Huik, NSRZISCRE AAE 12 H.

2.C1-INH IEH ) AAE

(1) I8 55 7k 3% % e g 40l 77) 5 B0 1L % 7K i Cangiotensin converting
enzyme inhibitor-induced angioedema, ACEI-AE) : ME/KMh 2 KAEmH.
JEFIE S, b B E piE U . XA Y ACELs I Z s, st =
AT C1-INH $UE IR E A IhREYY IEHR, C4 Al Clq KFIRIEH .

) SHEUEHEFBUKM . ZHHEARKEE, HAHMHTHEE, wRhshd
C1-INH HiJRIRFEFITNRER IEH , C4 M Clq /KFIRIER, T FLI02H e 24 Aok Kz
AR

(3) FpRAMEIMAE A EHETBRAM CR0 R PR A8 7K i o

BT

JRUAE B 1 L T K P ) R 2 25, H T 20 U8 mT I PP
JE 7K i Cupper airway angioedema, UAE) i 5l & & B fa 2 4 dy, KX HAE
(RITT FIYR T S

LAY RAEIGTT  BEEX HAE SORHLHRIBE A WR N, H Ti597 HAE
BPERAE 2B ROE T AR  E AT ELEAE A T HAE 5 8 A2 AL o i 3 — A5
LR, JTRT . A ERIIRIT NG RE N UAE K& B i K& e, BINETE
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e . EEAEFFEOCI-INH BAYTIE, A MmIEME C1-INH (pd-C1-INH)
MEHAN C1-INH (rth C1-INH) : QZREIKZ AL HI7 %2 B YEFF (Icatibant) Il
BB TR 77 3R RLIE Cecallantide) o IXEEZ54%) HAE &bk & 1 24
BRIFEHIER, 2E FDA C&HHE, SR E B it % L.

H AT IR E X T 2 HAE VYT F 82 NGRS . b st oA B
MIF R, KA EERE, 4T 2~3U, 230 08 EEUN G, Kz
TR, AN R E g I S

B LR st RR YT AAh, Sk R AR I R IS RLs T RDEVR YT . M ILRTERE
FEMIRERER (UG PRI PRI PP SRS B, M DI, W ERATR
DI IRARECE VIR, oA fiy o 5T 15 g R K e 5162 R R 2R 0 Pt
WX JG Y5 DL BT K SRR A B I RE | T s A I s o T 5| S (IR 28 B R e 5
BT REEURY, brhdy, BN

s
=

2B BT B ETE AR T S AR BRI R ZiEh =, DRt TR
BT I N E L,

(1) FIATRT: R F AT, B0 FR L8] ge i e Stk i 16155 B B
KREHFE I, BRRRAFETAR. OEERE. Aolkd, B ARG RN
B3 PR 57 o

H AT N 1 TV R AE T KRR K AT 5 R4 T8 M el 2 H AR,
R 2B KR IEE 2 K.

E AN AT 1 /NS 45T pd-CI-INH 500~ 1500U B 10~20U/kg, A% HE
Hzb,

(2) KIATT: WTFrA RS 8, AT KR, Hirz
% /> HAE Xf HH A RS2, B (30 K i R A

H AT ] A A TS T 1R 24 32 02 55 R T 3 A TR M A T 45 1 771

D) BT BN Z . WEFERIE, AT ) K R A D 84%
T 1/4 1) B35 TR A FH R TR e T 55 B AN HH B HAE EIR o 2 252 46575 & n] AU IR i
H 45T 400~600mg/d, JEEBIRE E /NI BFIEERE . AR RNAEBREK.
RN, LS. AL TRtk R, wmEKAKE. HRES. &
SRR WAUHE L, JLE . ATAI Y R . B UUIRFH IR TR B E A H

230



SE KA ETIRE -

2) PLerEHR: e g et TR, HArr 2 A R ERamn
BN LERINA I — 225, ARRNANUYRE. %, EILPERM . i
FegE.

[ 41 T B (K 250 04 C1 BRBEIEIFILN], ©3R13 FDA it T/ 04
LA HAE 838 TR MEIR ST, H WA R NAT ERPIGEIRGE. 2. k.
SR . SR FDA tHAbHE 1 I SR SRS Tl 4 N 50 FE P4 Lanadelumab,
T 12 2 UL B S KT, SRR R TR i H 22 VElf, 9 HAE 1R
B RO 1T

BITRE (& 38-1)

C1INH Ihg

N
Y Y
C1INHIJfE W CTINHIE ¥ C1INHIIE n
CtINHIEEE ) ¢t Nz n /4 T NI
CaliE |, CAYE v — T
RAEWIE M5
AEH | Ew
—
SR S P R S S 1
FXI/ANGPTI /PL JEFXI/ANGPTI
GHAs IPLG5A5
) v ' v
AAE-C1-INH A MR PR HAE-nC1-INH FE R A
fiZHAE-1 HiiZHAE-2 FIAE;
= R HEAE
THEEE, H30 -ACEI-AE
L ULE R,
K SMHAE

P 38-1  ItALPE ML K2 7 i fe

=
dm
=

M
FE

231



S 3

[1] Donaldson VH, Evans RR. A biochemical abnormality in hereditary angioneurotic
edema: absence of serum inhibitor of C1-esterase. Am J Med, 1963,35:37-44.

[2] Bork K, Barnstedt SE, Koch P, et al. Hereditary angioedema with normal
Cl-inhibitor activity in women. Lancet, 2000,356:213-217.

[3] Bork K, Wulff K, Meinke P, et al. A novel mutation in the coagulation factor 12
gene in subjects with hereditary angioedema and normal Cl-inhibitor. Clin
Immunol, 2011,30141(1):31-35.

[4] Bork K, Wulff K, Steinmiiller-Magin L,et al. Hereditary angioedema with a
mutation in the plasminogen gene.Allergy, 2018,73(2):442-450.

[5] Bafunno V, Firinu D, D’Apolito M, et al. Mutation of the angiopoi- etin-1 gene

(ANGPT1) associates with a new type of hereditary angioedema. J Allergy Clin
Immunol, 2017,pii: S0091-6749(17):30921-1.

232



39. 8% K R B A AE

R

KIf R B FAAAE  (hereditary epidermolysis bullosa), 44 ki K 1t 2%
FERARRRE « JEAE T KA1 R BEAARAE , & — R MU KT 1 B JHs o LI PR
UF A2 137 Jok B0 52 1) i o MU 5B 8 I HE LS JER /K 98 o B0 ML A 3% B A B 1
T B [Vl v 2R 1 e DR P 5 50 B TR 54 5072 o LG AR A . o e 48
A e KT . HAURBIRINR LN/ T, TRAEANMIRIE. EB 7]
DARRAE ko SR B oy 3 K2R, Hail EB OKJEALTREND, 54 EB
CRIR T3 B BRI JE TR sty v e ) A 35 AL BB RYEAE T2 T )

3 R FFAT I 2

KER T BR2ERY EB N YL oAk B AL A%, J2 1 KRTS5 A1 KRT14 2 RUR A+ B
BUERE CRAR I, B it Rk TR FEIRERMAE A . FER AR T
AT OB IS M FRIREE M E (N-Rum S5 M) 3R (C-oR 34
IO PRAF X, H0H A o 2T 4k xR 3R 6 IF S B B L SR, O
RN 03 R Jfa v DA R IR R B R A B 2 (1 1K) PLECT JER 5848 v] 5550
WUE FR A R A [T P B B4l EB. #RRiBt 2R (desmoplakin, DSP) [
JRAE T RETE R M DR 9 AR T DL S B0 e € 7 I 308 A i BB 1 R i 22 s e 2
EB (lethal acantholytic epidermolysis bullosa, LAEB) H&E. EHRARA EB 4>
NH Ytk B 4% (dominant DEB, DDEB) Bk [&4i#i1% (recessive DEB,
RDEB), #&H4ifid VIR L Fa-1 $E68) COL7AT FE R R A AT 8. VI i J5 2 ir
FRGFIEE (BMZ) B2 T B4R 474 1) 3 B sy« 2 58 BB AL —
o Jetik B tbgom, RZEUWHIhZREEB-332 LK (LAMA3. LAMB3 A1
LAMC2 B & Gk Ba ik 9878 S8, 1R 5 AT BMZ MiE 2 E80E
Er A L SR BRIG . BEAN, A2 AR EB [ AR S A S g Y 2 R 2R R R
XVIL Y (COLITAD . & Fa-6 MEEEERB-4 WK (ITGB4 A ITGA6 HEK)D
RAEFEPR RAAH K o WAL AL R B AAMAE (1 T SR BRI B AR 2 I, 7R3
[, HE AR KL 1/53 000, FIpEKLI0Y 1/125 000, — LR E 5 £
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BN, P AR R] R, TR E ST

s PR Z I

ORI P R s AR HH A RIS, I PR B 48 T 5 0 T 2R AR G o IR PR R B
T I A R A AN A 25 T E R IS B B M KR B . T DA
I R K A B 7, T S50 W R HE AT 75 e o 70 S P PR P (1 3R
W RS HEERAM . PR, FREMFERAR. HhHiEaifKx
SRR IE RS B Fam ke . TR B sk . WIRZESE . OIUR. B, 5
AR R A T A S A e . SRR AN g SO R

1. B4l R K 1 6 B FAARE - Cepidermolysis bullosa simplex, EBS)

(1) ¥Z RIS R EAAMAIE (Koebner A1D: A e ok B 1%,
KIEFEHA 1:500 0000 HE HAEFEA ARG R GRFIH AT 8.
W 2 B AN FLA 25 o) BE BRI R AR K . RIE SR [ o JB IRAE R, i RsAT
TRFIEY . R HFME, XFEM. BINERREREN—RIER.

(2) Ja BRAY sl YK R P 3R FE FA ARRE. (Weber-Cockayne ). 2 EBS i
WL — R, WGk B . B RIUN R IR T TR 5L 1 R R AE R/
BRI HENE, AFEM, "R MAL. WIER 2. BILATRH IO
R B 77, IR B S TR o SKRFIF R IES, HEFRA BRI
Db, RS . KEEEEAEBIRAEES.

(3) Ogna RLEAALR S PER I FAMRAE : i etk AR, DURAE T4
SRS . DAz M T R0 i K

(4) JaBFER R ali B R MR B AARRAE (EB herpetiformis): SN G ik i
ML . IRPRRBIREBRE R K, ARG &5 E KK, 2iitk, H
IR, HIREAEERES R A DRI B AL RS IR A
H.

(5) BRI A 2 AL B ali B R 1 3R B A ffiE (EBS with mottled pigmentation,
EBS-MP): JLZ R BB Ko, F ke, K@ A, JeRER
YU I ATTEML R o 5l B8, 2RI 2~ Smm K/ 8 Z 38 IR € 22 DR R B
AR RCIRE AR E TR AR
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(6) FRAi R R IR 3R AR fERE RIS 77 A R (EBS with muscular dystrophy ,
EBS-MD): HiREMEMENAGIRER, &A% Gtk vkt .

2EFEAN R KSR B AAAAE  (epidermolysis bullosa dystrophica)

(1) WBMEEfEE A R A K MR E A (dominant dystropic
epidermolysis bullosa, DDEB): DDEB 3 [f] £ AR R AN E URAE, ATV
TR T o IR BREE AN, S H R IR B

LR SAB LSRRG, KSR RIE 2 A T DU S, e HR R0, 4
A BHTROCTT, JB IRIEH AME, B& 5 TERSE B MG ERIR . 7] 8 F
JBE, I RN AN A B, REAE 5] A A WA R AN S R . B RN IR .
SR AFERIEE., FERAR. TR FKE. UEF. BEEHAEEIE.
SR S R i T 4 L AP SR 4T P o

(2) B tEEtfeE %A R B K MR E I FIE (recessive dystropic
epidermolysis bullos, RDEB): ¥ Hallopeau-Siemens %, IIfi FRAFAE A S K12
FME R JRANFERE AR . T-Fa AL B R EL S, 4K I SR, WL 24,
R RBR TR I AT AR R . REFRARE . FHRHFIARN,
ERFBL IR KTHAR R BRI 2 R RO IURTIAET . /D4
RDEB /&)L UG IE B R, RESVMEY, ©WEk. ™HE4 5% RDEB
BFE R SCC IR m, RZ AT FEREER,

3R RIaNER R FAMRAE (junctional epidermolysis bullosa)

(1) Herlitiz F5 SRR RS ML B RAMRAE : 5 G CpRRaMEB L . A B
AEFZ KKK, TR, M™EADEZ R, AR R 0 A S R
VERZEHE, BERAFFEEZ AR, WL E A RECH B, FIRARTEHE W, WA
FAAEBER LSBT E O H R T Kb RS E O HILAR, B
EWE . WIRAETESRE . BILZT 2 N

(2) Rz RSP R R RAAE . BIE Herlitiz 2452 S K 1 3%
B RANMERE . REZHH AR, RIWZ KK ZELE, HEEZ R, 7E
FEAN B o FEAEPE AR5 5 0 2 15 27 BTG PRV R B RN B4 PE T R o J 3 T LA 22 B

(3) PR PEAE SR RS PE R AAMESE . K A A T RO T B He 24,
AR DI RGBS, IFPERT AL .
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(4) AT PR F RIS NER BARMAAE . XFRA 2278 7 A R 1 R AR PE
JLE BN, HAERFERAR. KEKETTE, BT REME,
ARATIER . FREUHRAE I K. i n] fE e RVEREAT PRGN B2

(5) SRR GNER B FAMRREFE TP B 3 Qe AR R RS L . th AR
U R 3077 B B JER R0 S 52 4 M 1 TREREL, 22 A28 2 ) LIISE T .

B A

B RAEAGUR . SRR SRS . AR AN,
B REE 0 BEAR B D9 R = SORE M MLIRE )2 B N BRAR B 7K o L 2 )% e g2
W AANE . BT 5 SRR DO TR LE BRI

B

A2 AR 1217 267 M R VA S A AT
Wek, DR B RALGURE . St BT BRI 5k I
PR 562, AT RS I A A

%715 W

ORI PR R s fARE = 2 5 DL e JEAT 45 31

VAR RS MR B AAMRE A &8 T B B Stk K I, #EHTE A VISR
B, WFRTHAEN, RIEESSALAKIEECRE, HARRARIGEL, R
JG R R BT 1gG TR

DRFEMER RS R TEFEN, RINDHHER -2 LK KE, b
RS2 R, REERIZY . HAURE AT W g R YR A0 MR, e 58 AT WL S
a7 1gG K C3 2Ry, MiEHt BP180 Fitik (+).

3NWRRIFT 3R R R kb bk R A IR R b S5 T R P R 1209 4
SRAGRVRUSAL R, 55 N et A B AL, RN At = PR S AL b AR 2R
SR AR E . RIRATHBUKIE ., 28, YR, 2B, GRS DU K KA B RE
PSR . SIS AT A PR BRI KB 238 2, SEnbubk, D-5 5 -C- i LR h vT 31
s PR MLIH G 2 K H D RE S o 56 R MR LLA0 M AR A i s Dy i G R Rt
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WA, RIS SR = g1k . K BB RO UL L,
RN RO BT, K M. EHixE, BELR, AU
7 B (R 3 B0 R B AL ) S i 1

10T CADT EUBR A 453 D5 ARG 9 T2 o R G0 AR B R e Rl U IRAn AR
PURGLZG Y nl LAY BT 1 1 PR 48l s it T mT AN, FH ZK PESORRT N L B2 o R
Th. BEPREFRYIKEE . Ja BB AR 75 AR T AR IR A5 4k SR 4
e, WFEAT B ER, BABS WS AN TRV . BEPUGZER K, Bk T
etk EB ML ALAN B SR ROIRDL, BR ) EB BEAFRIG IR s, B
EB &35 R R SRR Y B IR AR 8% WE B2 IR R i pess . W E ALK EB &
B RAER L LIYSET

J

2T (A 39-1)

HAERTARE, BRI ERIA AT HKAE. K

|

HHURIER T Z SERHRKAR, REERA%

|

EFEQNHBEL R, SERH#ITINSHE RiF. BILEANAR RS FOE] Rk

K 39-1 B ALAE RT3 R A AR AE 1297 AR

S 30k

[1] Bruckner-Tuderman L, Has C. Disorders of the cutaneous basement membrane
zone--the paradigm of epidermolysis bullosa. Matrix Biol, 2014,33(1):29-34.

[2] Uitto J, Richard G. Progress in epidermolysis bullosa: genetic classification and
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40 B A& ERBEA T SAE

R

WAL YE BB AT 325 (hereditary fructose intolerance, HFI) & — 4 WA
G P B P 8% M SR WA R U7 o A E T 4B SR -1, 6- B IR 45 8 B(fructose-1,
6-bisphosphate aldolase, Ef4if B) ALDOB F:[K 57455 B BI HiliiEh =, S5
V- BEE I B RN, (6 R o AR A S 2 2 T B0 . R
ARIEE KA, anokae &ITi2iE, n]SEO™E R (G IR E A B, AT
TES A o

T R AFAT o 2

WAl EH AL By C3 PRI TRGZHM, HFZLEANE, B/ NgpRIE. 7E1E
HEOUT, SRR S, B TR RGN, ERAEREIER T
SEAN 1-BER AR, 1, o R RWEARAE, A RuBEIR TR I S =B
Bs o 30 AR I SRR AN IR 52 (8 3 EEEA 4G B 3 S0 MR TS, DRIk HFT =5 22 RS R
Lz RaESF. B k.

N4 B 3£ ALDOB TEAL T Yetifk 9921.3-22.3, K% 14.4kb, 59
MHNE T8 ANNE T, IS G LN B 2, 4G B B 364 R AETRYL
i, B NURRLR . HETCHRIE T 60 i ALDOB SER AL HAL, Horpizdk
ERIE R N FE o AR 0L 9828 /2 p.Alal 50Pro A1 p.Alal75Asp, c¢.324+1G>A B
S WAL AR . ALDOB 2RI J5, (FREAREG B 45/ RIS MRS R
AR RN S RO U, 1-BERR RS BE AL B — R
Ml 5 =B H g, AT KR AR . Al dn o B AR B AR . O AR
FAN PEAE I TCHLBERR 2h, (& =R IR (ATP) Sh=, FEURZRALLBERR
ok, FFAEML ATP (8 B9 TSR ThRkRens , Zuiafi ik, 4ufapy 9o, 5l
AL ATNE. B NE D ReRRS, SEEMYBAREIEREL:  OMHIBERRLES
RBE L, o-BERRRE. AW TE, BRI AR AR R R, UK b
RZNEARA0E . OMHIBHR H S0 R hE, SHEA NS BFx—
DIRIEM AR BUR, ARRE. WP iR, LAE A R
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T AT A SRABEAN TR S AR 35 2 ) LA 5 K207 1/20 000 KRBT 207
FAE 1/31 000 ~1/18 000, ARFRM AFERIR ARG H N 1/34 461, KIF 1 ICHAT I
FBUR

Il RER IR

WALk SR WE AN 52 23 10 PR DB A %« 2% Aok SROBE 1) B AT (8] T A4 22
o —IME, RIRFERBUN, MERBE. 2 REE RN EILT 6
NALEARR, EEAERER T EARENEY), AR, g G
Ko F3Ah, B ECTT Wiky AN FHRFIRI 2 b 5 RS L3RRS oy, 12
FFRE R i 9 b, DR HFT AR ] DAAE BT A4 L RN B LA I R AT A . L
e PRAE DR 0 475 3k 6 25 AP e Ve e DU IURE A A, SRBUDE Ly Xt 898 18
Ak T REL SRR E ik

IR, BE KB IERA R &Y, & MRIERISN, =il
KR FLS, MR, IR S8 RACEZEL, WRImps . AQHHTERR . ik
R ERIMAE « e PRI MAE « R BRIILAE « e P R IILAE o o 1 7™ B B 2 B s 3
FF. EIhAERES, fhfE. B, HEET

FERME AR, SEI0 A0 A 2 R BURIRE | AR MUBE A LA, [ AT PRI
FLER PARRER U7 2 AR R AN H i = e T e e VR E BT ThRE5 ST AT 4k
WRIFRAE, CIRMISHAER, FaBeTh &, Beibseg. R &) I R AR
B o

2

AL P SRR 52 H OB TE 88— RIS WThs i, 5 LA RIS W k. M
BEE S RNE . ML ALRE A U IRk IR IR, EEm A A,
B, i, RGO (P <e0mg/dl: IEH M 70~120mg/dD. R MBE, &
PRIEE CIfLJR R > 5.0mmol/L; IE % {H 2.0 ~5.0mmol/L) . = FLIR il 7R >
2.5mmol/L; 1EF{H 0.5~22mmol/L) K ILEEFN P B R T = MR B . [ 2K
TEEA A E KR IR G M/, I DBENS, 85612 HFL,

SEIZ Wi N HEAT ALDOB SR 43 # Bl 5 B AR A DB R Fe 31 40 AT,
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RAFLE ALDOB HAIE N2 & 88 R A 2% 6 B0 RAZ A A2 .

AR EE DR IR A B SRAR W PR L v BE PRSI 5 JE AT i B AL A
BEAT AR - 1 - T A Bl 5 MU RE 2

DRI D SR i 52 136 w] 3 ™ EE AR IR, ™ B B, MW AMENE S
Wi Bt

LW

15 5B L LA ThRe R . PR ARIAURE & S5 FRER S AL A S B AT
) ARG WOIE . IRECIE ML BRI B PRI . IRERTE
BEAG. AR AR ZAE . IRTERB- ARG CRBEARIL AN A B S BBk ZE |
KBTI A BB 2R B AR BLABE A B SUBEER 2 E ) « T 2R TLAE
[, PFUBEMAE . ZRifk DNA ZE3R 28 51

2.5 51 ey LR IURE AV MURDEE (O AR 4500 ™ B, B S AR g
PREBRICRURE . AR IUAE . ZeRifddi . FRAC G FRi4.

3R SR A WIEIR IR K AERKIB R SG R% ]  in Fanconi-Bickel
EREIE. B/ANERRTEE SERVERE IR & R BENG . SETELTAEAR R . IERIRIC BVLE .

4 RBEW AR TR AR DA R, AEREIR BRI P AR AN 52
HHES, WMTLLHAIRE. Bk, mEETUERRAE, 5T 5 HFLRE, il
BAERAE AR DUk AR, 5 B A PR RS R A

SHERMHEACRESE T S HFIAEPES, BEMRE. ERZR.
SEEIR PRAE/ T BVE W] JE LR A AE . IR b HFL BlEBEAL S 2 4k R s, mT A
DR BE S BR B A, ™ PR A SRR SN B T U T e 1 i T DL BH
ALDOB L[N 53 MU 20 200 A dE AT AW 1100 R I 246 Ml 47 1R 0 52 m] LA DA
Ao BIERENA, £ HRVERBEA SZmE, B E T Res BIT%M, Bt
F R A E SRR B It AN B S hiZ I HF.

6. JLE KRNI HFL N5 HAR R R B e i Cnigdge, g K
DR i P

T LS LRSI HET N5 FCAd v DAARRE A X e PR 25 00), o B fr
B HATIERAE L PREEIARENG . A FLRE R M B e 5
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8%t iR AL AN BH 11 11 P e o i 4R s e PLARI g Sk =, B 2% RE R A HF L
O.HFI FHABS R CUnR A FRAE BRI o AIAL RS R AN RED LAl
FEN 2 3B HFL B2 WHR 7 IE iR

BT

BIRBALVE R PEA 52 1 BRI, B, REEIRCR Rif. —HIRGE
HFI, 57 RV BRI — 15 S0 . e L B Ry i B AN 2454, AT LA
PRGN 22 2 BN K e 5 A B S AR

T RENIEE, BBUERIRTT, B KA AR A IR CRATR
7, AR KGR MR B R B, SCEHUARE TR, AR e . 24
IR RE X T ahiE S, N BT e TR T gEAE A, T
BrIhRE, il NEThRE, TR E N B ThREA SRR L

ARG R, L IERIZ R, PR CRIER], BERSRE EENA KK E .
egEH RF KRBT . — B2, EHNA S REhr A E A2 BibrE . &6
o BILER IR, IHAERAZ A] DAGF#S .
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BITHE (H 40-1)

RS R R e R 5 AR IR MR A4 32 RN

115 1R 7
JRER T, FLERT. Mmeel. HERRT

BEALL HFI
5 R Kl AT AL U
ALDOB P 50 A5 52 SR |-BERR I A 1 |

\ W12 HFI /

40-1  BALVERBEA SZAE 2T e
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[1] Fiocchi A,Dionisi-Vici C,Cotugno G,etal Fruit-induced FPIES masquerading as
hereditary fructose intolerance.Pediatrics,2014,134(2):e602-605.

[2] BakerP,AyresL,GaughanS,etal.Hereditary.Fructose.
Intolerance.http://www.genereviews.org.2015.

[3] Pl I AR I AR AR, dEat N R i, 2015:186-190.

[4] Tran C.Inborn errors ofFructoseMetabolism. What can we learn from
them?Nutrients,2017,9(4): 356-364.

[5] Berni C R, Pezzella V, Amoroso A, etal.Diagnosing and treating intoleranceto

carbohydrates in children.Nutrients, 2016,8(3):157-173.
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41. 78 A% AR BR ML AE

g

AL PEARBR AR R — 4157 WL R B9 MR A, A BOA fHL A Fa g o A 57
H RIS TE O, H AT ORI EOR I R IE 10 Rl AN FIR SR Ak i <8
iy ImPRRIL LTS S AR EEOFE Gitelman ZRE1E. ZORMERBRILE &
IF RS PR A S UUERE « SR B MUAE f 4k A PEARSS AL | ¢ St A B %R ast A%
BRI & IR ERAS . AL B Gt AR Fa bk 38 A% I B MUAE 55

973 BB FIIRAT I 2%

B FIEARNSE Z MR R B, ST ere 5. DI SRS i
B S EE R o AR VAT B IR (9 DR R4 T 8 B 1 O T B 5 9 3
MBS, . F555) SRR R AR BUR GRIG, 3 B0 L A 4 e
W R IhRE, M= AE B B -8 Z DL PT e & AT TE IR 8 L I AT . =
PRAGEEAH BRI o AN[R] B I8 A5 PEAREE U SO 2 1L 8% 77 & A MR H
AT 20 A B0% £ R 3% SLC1243. CLDNI6. CLDN19. FXYD2. TRPM6. CASR.
KCNAI. HNFIB. EGF., CNNM2. CLCNKB. BSND. KCNJ10. PCBDI. EGFR,
FAMI1114; 84% 77 NEFEH Qe ORI B AL AV Qe ik Bt gi L (3R 41-D. A
[ AR 34 P ARG 8 LY P s 26 B SR S AN ], 3@ T2 W o i O
(122 Gitelman ZEA1E, BN 1/40 000~10/40 000, F3 1AL 0 I . 22
5 (FEWAT Gitelman ZEAAER5 ). T H A2 A 14 T8t A1 B ML R85 26 R e
Z HERF AT i 2 5T kL

I R R IR

AN RIS AR 38 A A AT HIILAE A S i PR I B S =8 4 ) AN R] (32
TR 41-1). BRI E, EERIOVRIEE UL AT RE A A R IMAR L R
B R RASSE AR S B R AR I o

LM-PLA RS Bk = ] SR RGN, Wik, Bk L5
FLRAFHER R BUVLPAREIR, BRSO et RE. T e, U
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4

2.0IME RS Bk = A 5RO BRI, AT PR [EHIE K. QRS B
TEAE, CEEAGLEEEOHKE .

3VENE RESHEMIE IR SR E A A . B BUUE . BIREA e B
AR AT SR

4BFRTARG KIMRMBE AT SHRPCEE5 R ITE , RS Al 51 & Bgiia
HHAL

SIH ARG Bk = Al SR i LRI

6. A il IR AR B ) R85 ] DL PR B3 W T A

THRERAEAR A28, AR SO AEARABE IUAE 5 I e 85 PR B B U I ]
HIFIRAIRAS, WARIRERRE. EF S, .

A PIRIE T O TR, A A LI 2 LI (SRR AR 1
TG 22 o I SGAEAR SR MURE-& I =45 JR AN B A5 DB IE 0 2 B8 E e B BRI R e
NTEVEE e s IRBR MLAE fi 4k A PEARES MURE £, 25 RBEAINGYT, *SBUEIL
e EUAA R BB AR

HWENE

AL AT B IMURE B B (O B A L I JRAEALAR bR, Sk %, (O,
R, IRRMGE, #His T S R

LIMGE G R 4 (K. 8 (Mg). 55 (Ca). B (P). JKFR (UA).
AILEF (Cr). HURS2ARZE (PTHD. M. SEALE K- Rk R-BE B ACE i
R EORE i Bk A . N A RS 00 0 R ML A B IKT, BT R B
. SRETEEMERASAEASENE.

2RMAGIN PRERL, 24 NI IREEEER, 24 /NRIRERL AL S BEL A5
B PRERAIILET: Horh B PR R B 8 SCA IR/ T 0.7mmol/L I, 24 /NI pREE
KT 24mg BURBHRM 73 HORT 2% .

3 LIRS CT B MRI BRAI o5 A7 P73 A8 55 1 P 4544 573

40 A TEOEET . QT ML KERI .

SENEERS PMEELEEA . BERUUE RS RS,
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6. A SRR BN REEEE (50mg) H LW b F S R
(NCC), WAl H Al 53 7 HEM 0 B 22 CAFECD Skl NCC 1)
A&, 1L Gitelman ZE & 1E 57>

THERRTI SRS BARiE . Fe SR AR RIS I ) 5 S50 2k R AN SO A, B
BB A PR AT B IMURE (075 LA 20 B o AR e ] ) B 5 B 2 N R DRI AGEN , $E vn
I PR 2 RS 38 VAR B ILRE R BRI B2 W e, RS 5 — AR5 SR B8

2

184 P AR ABR HILAE A i PR V2 W 2 AR S 5X00R 1 O e Cu R R gt 1% s e i
WAL I ARRBUA M PR AT I, 12 75 ZEAE DR AR

LR A MZ-HUANER « O F R H BUE GBI BUOUE 4540 45 47 SR B
B, WAATIRES. PR PSSEAEAIRIRIN TR &, WIS AR Rk
IR DR 73 7 o
23T A A S ERAMIAR R FIE A, RIBR R %, Wi, B Sk
+ PR STRERRER 6 R /N A5 0 SR A R R R BRI AR
3.1 T EAE RIS W, AR S RSN 45 R e o 70 . AR AN AR R
A2, R EATARAN D RE AR i HBUR I -

S

-

KRS

i B T 505 D F PR L S

LAEB PR BRI OREr. SIS AR RS, BImRE.
MRRE L S R AR A R S, YA I BB T, (ELIE 24 NN IR
B, BT %

DRI RE KA AR A R AR T . i
TR B LS T 5 B LS & . BB IS 5. S M2a (i
WL PR B SRHLES). [ G RE A I S R 1 B N
T SR AR I . IEAb, Bkt LT e N R AL S I ISR A
SR S R LRI 5, NEF DR R S AR I L ST A AT R o IR A
PR B AR e O SR A G e ib, LR S k) I I K 2
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R, gha S DA Al gt — 2 )

BT

AN RIS (R B A AR B IUAE AT JCARIA 7%, IR A 7] (14993 ARl R 2
B, FUAHAEIRTT, ORIFRARDTAT, DU BIZEMIEIR . SEm Al i, B b
7 I AORE R H AR SRR R AT

LEAGRYTY s DR KRB . IR B AL B 25 e B,
2B E R OLN AT E KA SRR, (BRI fE,  ELAE e A v Mt R
LR St R AR . AR AR AL, B B FEN AR, W
Gitelman ZR G E & IFRAFMLAE, 75 ZAb 78 SALERIGETT .

2= RAG IR TT  MEMRISA R ) AR FRAS HEHE, #h 78 IR £ n] 38 bk
AR R, A BT RS A5 A T B X o

3 A RE SCRAAYT  BAERDIE AL B OR AT+ 6 PR 2R 45 A S L4k b PR
TEOENIRTT, PSR B D REAN I 75 2T AR 22 B U Bk FE AT AOE (K038 7
B Ji 22 2R M R Y BURE AT B IR T AR

4. BEEEAMEE SRR E B, N s S S KBRS BT B I
IEARINR, B S SR A D A R
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BITHE (E 41-1)

ML EE<0. 7mmol/L
24 /NEF JREE>24mg
ol PR 2 H>2%

l%

(ERETRS

!

PRI SRS CRAESRLD
M. BHPUE. M EAERE

i 2

gl

S UN TN R R EPS S

v

P 1 R 297 5 L > ROk M R R TR,
lé FERE R — 2k
A P A L

ﬁﬁ%%%iﬁﬁ%%ﬁ@

%ﬁﬁ%i%é%&ﬁ@

41-1  BARVEARBE AR 2T A
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411 BALMRRER MU F B ARR KRR

I / OMIM FowER /o wmidEA FECT A e FIEIR / LR =R AR A
77

Gitelman £Z &1 / SLCI2A3/AR ~ NCC WTELFESR  WUES, EZ, 0, TREE

263800 BAERIR RO

IR e, ARIAH, fRIRES

FIEMRBENAE A% CLDNI6/AR  Claudin-16 W)L Z R, Beif, BERUTE, )R

A5 PR B S T RE CLDNI9/AR  Claudin-19 % AR AR A
/248250/248190 IRIEE, mpRES
W ORREREREE  FXYD2/AD Nat/ WTILERE R RESE,
MILAE-E FFAC R A K*-ATP i SEEFIGER  RMmeE, (KRS
/154020 (1 y AL

FIGEMARBEMAE R4k K TRPM6/AR TRPM6 WAL TR, BRE;

PEARAS [ML5E/602014 LRI fRimBE, fRimEs
AL Gt ik ettt EGF/AR EGF WTILEEE TR, RS
FEAR B AR i flRMmEE, TEWIRES
WA BAERESMAE  CaSR/AD CASR WTILEME TREE, WREE
/601198 JRAE AL IRIEE, mpRES

AR.H et R B VER S, AD. W Ge iR B AL, NCCANVE P [AF41814k; TRPMS.
i B 52 A B A7 BH B -0 M6; EGE. R A KK+ CASR.AS B 14k

2 BN

[1] Horinouchi T, Nozu K, Kamiyoshi N, et al. Diagnostic strategy for inherited
hypomagnesemia . Clin Exp Nephrol, 2017, 21:1003-1010.

[2] Knoers NV. Inherited forms of renal hypomagnesemia: an update. Pediatr Nephrol,
2009, 24:697-705.

[3] Wolf MT. Inherited and acquired disorders of magnesium homeostasis. Curr Opin

Pediatr ,2017, 29:187-198.
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[4] Blanchard A, Bockenhauer D, Bolignano D, et al. Gitelman syndrome: consensus
and guidance from a Kidney Disease: Improving Global Outcomes (KDIGO)
Controversies Conference. Kidney Int ,2017,91:24-33.
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42384 1 % R IS PR

Wit

P R0 REBEAR 5 A 1) o e A S 1k 383 A ME R BNk (cerebral
autosomal dominant angiopathy with subcortical infarcts and leukoencephalopathy,
CADASIL) #&H1 NOTCH3 5 R 5838 It B — R AT B384 PR % /0N IS0
AT 1993 FEE IR A 44, e IS PN AUVE T, AR R I
PeAe SEIR IR S BEAT PR LA PR R R D R AR IR b g 2 B R SR B

3 R FFAT I 2

CADASIL Jpi B 1) 3 25 72l 19 5364k I NOTCH3 R RAE .
NOTCH3 DR 4ty 1) 5 I 52 Uk 32 BRI TE M Fi WL I, B (5 5% SR Th
e, W TG K E BAEEEM . X2 AR AR XIS A 34 %
FAEKET (EGF) HEEFA, &4 EGF 5F 6 MEREARKIE. &5 Mk,
SERIEE D 500 MR R EDL T HEEL 150 R 5AE, Ho 95% NS URAE,
FABFENIIHE A BRRRAL . BIUIN R RARSE o A (1 E0% AR FRAL T 41 7
2-24, JLHLIAMNE T 3 1 4 85 UHRAR B i W, NOTCH3 gmh i) 2 A4 140 ffd 4 EGF
RN BT 6 NP ER IR, R K 2 5 HUL M R IR AL AR R A
A, IIAEEE A M RO AR, THUE 5%, I SSULE-FElK & Al
DRESH o

] AT v = R A P R R 4R TE, >R E 95 Scotland HuIX HIHIE 78 55718, NOTCH3
LR AR L) 4.14/100 000 FRAE N

I PR R

CADASIL BHEMIGRRI. SRR ERRAMEZES, FEIEREN
LU

LARLIE  Jedbimkdf H A CADASIL (18 &SR, ILTF 20% ~40% [ 3
eIl AR 5 A M RICAT IR, RWE S EEAELER. L
SRR S R A FR AR SR N K
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2 B JE N ERIMAE AT R R SR A (TIA D AR A5 & CADASIL
B LRI ARRIL, LT 60% ~85% HIERTE B, HARZHEHRZH WK
NI S RS A 2o 2/3 ) BB R I 2 S (1 )l BR &5 AL

3ANFIBREE 6096 [ B BN KN T BERE NG 5 TR R .

4 NE KRG 5IREL 20% (1) CADASIL 83 AT 175 BEBEAT , FAIR S 5 W,
e/ > BT R IR 5 ARSI BT 409 (1 85

BEAk, 29 5% ~10% BEARI RN, HA T RRER . TR,
P AL E L DL R 5 IR A PR AL IR 4GE

A

LB P BUw B RAR AT 5 4535 % 2 5 ¥ BN IR R FE 1Y) Sk MIRT
Pk, BFEEREES . 2RERIERSE. § R0 M & B RBR . 4 LS
R B )7 TN I BRI AR A o F AR T2 AU BNFLAIR | A5 15 5 /2 AR o de A i
HILAIMRISCE, RN sORERESE TR, 322 8% AN % 25 & B A= B 5] roc
FUST, iR, @Rl G sy, SR A 52 R, AT PR
W2 R HMEERIHIH A 52 B 72 CADASILHRFE L 238

2B E  NOTCH3HEK RAL &2 WiCADASIL I S brift . HEFEH T-A Y
CADASILIGRFZ I . Tt SR 0% GRIRFIANEE X ARHEYE B i &5 5 ) 5
A BH A S s N, 0 T i I B 1 A A I R R TR A I R R R

3RHE 80% ~95% M K RIEAT UL T n] WA B kT T UL RRAE 1
WEER RURLITRY (GOMD; B R k& K H AT HERE T LA R Rkt (ONOTCH3
BB 23 AR IR A B, H I PRAEAR A B MRI 5 & #2758 CADASIL: @
NOTCH3 £ R85 R I — BOR FH A8 57 7 51 BANTEGR Y EGF R 25 1618010 41 21
.

LI

XA 9 CADASIL KT, (RE AR, LS FE SR TR 2
AT B R RIE ORI ER AR () o
ISR R IR, LI TR LR 25 0 B R M 5 R, 675
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e AT NOTCH3 R . ik BB NOTCH3 3 K] BH A 535995 B % L0 N 2 ik
GOM VI AT #ai2 . 297 AR LK 42-1.

I

CADASIL = 275 25 H AR R /NS 16 B TS TR A R DR A 5 i 52
ESE b EE -

LR N ENAKEEAGAP (Binswanger ) DL NI, BEFKIH™
H i LR 5, IR b DA S B 2 R A L B 2k R I LS P A Tl e R
FELI: MRI AR B B AE A GO . U = JE A& s 5, A
FEE T BRI P, RS O, R, SN R . B
NOTCH3 K RAZ, [ EETC GOM UKL TR .

2IVERFEILE R (CAA)  HEUR MRS AL, el RB S M
BEAT N B A LB I DA R RE N B R (R PR BTG Sk, AR bR DU Y
1, MRI BRI H L, RS R N A ER . RSk R
TR, RS S AT A 5 o AR A, 2 T LA R B K i 5 J5R AR 46 i /) i
BEVERFETTRAY .

3. At 0 8 A P /N 1L

(1) A B J5t N RESE K 3 5 i 1 3 G €0 R B P A% i 50 o
(CARASIL): &HFZ I IME, ER E LTI Re R AR kIR E,
5 CADASIL #fL; (HEEH A ICEBHH A BHI SR M 5, — ORI
B, B2 W, BRI O, WA I R FRI. SRR, Bk A
s Bt TRRE. CBERBE. A SEET. AR IEIUHERR . U B S5 A B Ik
HHEAER . MR W AN 15 /%08 M AR G (0 {5 5, e Hh 0 = 55 IR0
JRECE 52 B, T U AR AEREARAAR AR IR B . RZHCERF FR T X T W2 K
JiE R R A I s 240 24 K0 0 8 T L83 5 W) R I B /N Bl K B A R DL R e T A
B, R 1 R R B bk AT ISR . EAEIRAT MR L AR AR TR
JEH W JEFAT A I 10 5 4 ik F HTRAL BRI RAZ A2 .

(2) COLAAL FER RASAH KM /NMILE R : HERE, LLmMERE, X
SR . BTG, MR _ER]UL7RENE BB . = NS S
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1L DA R A7k PR ML/ A L TR B o A0 P 1 5 i {5 5 5 2 B8 B I = 5 1 5% TR 1
Ji, TR U B2 B B E AL, TER 185 mT W e s i
32 AT HI I Axenfeld-Rieger & & 7 (R &y PR T HE AT B 81420 36 () ok b 2 R
I B 1 0 S PR SO ) . NSO . R, BRI . R R
BRI COLAAT K ZRAZ M H1L .

(3) EALAPERL P LB AR RN H BT E TR AR (RVCL): J& TREX1 FRH %
AR GBI N R 1 G A 2 M B AR MR « W R GURE IR R BRI R AR
FRAE, ATRAE S BRSO VERS OO . R A DA SRS R,
5 CADASIL @Ml ib: ARH G IFIRE Bt H B e . ash ks
Hh e [ B A Lok DA ST AR R D L B E (RE KL E DhRE 3D
DL TR I 555 . Sk MRI 375 K CRABTT 9 30 /Nl b 22 B 72,
RSN IR RS2 B A R A K SO . BRI T R
.

(4) Fabry Jii: X Jeta g Ba ik 8% S ps IR AR, Btk 0, L
) LT R A Bl 7 /A TR 22 Lo I PR B 3t mT B R B R AR R A R P i
B A AR BAESE), (HEZAEA HAXME RGUREIR T H IR A Rz bk i £
OB, EIEE (HAR. MR, B#ik A e s ) LA A 4
W%, MRI BRI B AR &GS, — B0k, AR R, MF o LA
A AR, B B R7 R 5 ARG 3 R IR 52 B 2EL 2L 4 L PN S 2R F B A L VR /M S
FEislWr, FERRG AT HE—5 L.

4.2 KM 20T HEE LM, THREL: WK ERER-ZHe5 kiR,
HAWE, B2k BEIFMME, FHHTE, X/E CADASIL H15 I,
MRI EESAF WZ KA EES, HUMR =S TR ERE, 2EE T
=, Witk SN R SERIRAT . A OB B .

SR HURAE, BERTIRNE REME 5% BR G 5 R KX
PR BETTHIREARFRAE. ARG K. R IE: Rathme &
R A D g 5 WIS L e Fn 555 2 R 2 RIAEIR.
MRI A W2 RS PEER I AERe e B BT E, SR AT G, Bz R0,
MRA 5 DAS AJ UL L5 5 BRAE 15 B A2

al
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6OREMNEFRAR v G B Ve . 72 MRI LT H 2K H
AR E, HAEBRZ R EREKR LU PssE . IAZ4EE VR RN
¥, WHEANESEHM RS ZRIN, M7 CK &, EMG IEsSlRE, UG
Roon Az gn ., 1 BT Y24 S IR LT 4R B

THEABRETRAR B R AR 22 28 Sl s ts Rk (1
W, GRS BRI A RE AR AR A UE IR A R . Krabbes 5. KA
FieF, ZAILE. FOFEM: R EUERER FEW . IWFIThEE N R K
ITNFH L EZEMMERSE R WL . MRI BT IRt B e s 5 (HE B
N 50 TRAN RH DA S = X TR 1 5 52 309 0] MRT R I, ikt
KRR, SR [ S AE 5 LR R JE BT 248 200 o AR A B I 7 PR 4 vt i
JRETRA R BACWIE G 107 0B A VS PERRAR T 7 2 PR B 5UE 7R A
Ko

BT

% CADASIL, Huj#tZARBNa@IE, UXRERYT . o B3 A
Jii &N H AR

LARKIRIETT BT R 2 EURFE I I R AR, AR 75 AT T 1t
HRIT, ALEIN AT I HTIIAR 25 e B S AAE SR TR S S AR - BRI AR
TR B A AR ) O Sk IR R AR IO 254, AR H T2 S B WS A R AR I, A AE 3,
> IRETE A RS, IR AN U T CADASIL BB 35 [ Sk R A SE G - W
S A AE AT 38 P 22 i R BRI R Bl S AR BT AR 2, nn SRRy . AR ST AR

2. H AT Bk Z &1 % CADASIL 855 TIA 3 S 1 2% A f 4 S 1 TR sy 7
2. B TR T 1 i BT L A OV I R e AR R R Uy, RS A B
INAREA A LA B A ] ) B A 1 A L3 T R 3R

35T CADASIL &3 IR IE 25, T LLGPE B F oAl 2454 «

452 EaIT . LB R AISCRE . PR AR IR ST TR AR AT R
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BITHE (H42-1)

Jere i s B PR A LR SE R R R IR
ERINREZ RN NFTIRE T R BN
JBEAG, PR/ AR SRR, JCH AT SR 2

A 4

3k MRT A&
\ 4
A 4
yREME A A ST GIitk. M EXZ 2R, AL B S =, ToFAh
PRz 1 HARG /S I8 52 s e (s B /DS T R b il
PR T DR TR E R I, 37K
I BB AD B B R B 2 I ASAE) !
HCY. i BT 6 I At
I BENR TR « WA VS A A
RN |, it
FER
FH 44
\ 4
\ 4
24/ L5 Notch3 FER ZEA (-), HoAth 5% /)8 1 g s 2 S
Notch3 J&[X] T A 5 A% 4 /) 1 B AR R R AR HARAH BT
KA (+) B R R AR (+)
J RIS HR R S 25 2 LB A
AL TE A P i ) I 7
A 4
A
Wiz o AL GOM YA
CADASIL GOM YT

HERR

B 42-1 A st AR 5l 1) H G C AR S g A PR sl o 27 ke

HCY: [FZUEREEIR: GOM: FEHsAkL
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43. 8% 1 PR

R

WALYEEZEVE R RE (hereditary spastic paraplegia, HSP) J&— 2 DL HEE XU T i
FZEMEERE. SOERE N T ERIMNS RGO M . A% BA W B
PRANIBAL SR e I PR Ry g B al AN A R K2, 8% 5 0 o e ik
PR . Y C AR MR D X BB A . Al HSP WA R G2 RECNES,
CASEAS ATV U R R 28 PR R BRI, ] &5 0 1 0 P P I g AR 2 K
ERERG . 5AA HSP WTEMLIEA & AP A R E, andbsr kil DA Rag |
W AN R R FAEMSR%. B &I HSP SUR SRR 70 8
IR CORAER ML EAL, H R TEABURHER . 5B R 5 A N B
PR, WA 43-1,

FRA3-1 AR PR AR M AR R B A N B0 R R

R Bopi £

AD-HSP ATLI . SPAST. NIPAI . WASHC5 . ALDHI8A
KIF5A. RTN2. HSPDI. BSCL2. REEPI.
ZFYVE27. SLC33A1. VAMPI

AR-HSP CYP7BI.SPG7.SPG11.ZFYVE26 .ERLIN2 .
SPART . SPG21. B4GALNTI. DDHDI .
KIFIA, FA2H, PNPLAG6. C19orf12., GJC2,
NT5C2. GBA2. AP4B1. AP5Z1. TECPR2.
AP4M]1 . AP4E1 , AP4S1 . VPS374 . DDHD?2 ,
CI12o0rf65 . CYP2UI . TFG . ARLGIPI .
ERLINI. AMPD2 . ENTPDI . IBA57 . MAG .
CAPNI . FARS2. ALDH3A42 . ALS2. KIFIC.
MARS2. MTPAP. AFG3L2, SACS

X &8 HSP LICAM. PLPI. SLCI16A42

ST HSP S bEsk, SRR SRR, TR N AU
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L FEMARAAERS, BR8N, 2 TENERRR, paifl
HSP /&gt A& P ZE P BORE R & SRS, A7 70 8 2 3Lk . N T DL LG s adi 7Y HSP4
B (8Y SPG4) MK, NHMFZITHE M.

¥ R FIIREAT T 2

WAL 2R VEEORE 4 1 (HSP4) 72 BT SPAST BE IR i e i S5 5 40 7Y 18 4%
P ZE M AE. HSP4 2 ¢ LA e iR iM% HSP (autosomal dominant HSP,
AD-HSP), [5FTH AD-HSP [¥] 40% ~45% .

HSP Sk BUp R LITE 2/100 000~6/100 000, 5% /R 22 [KIAT I A0 72 B,
AR AD-HSP 54 1.27/100 000.

I R R IR

HSP4 BB HEHER Y (H 1 % 76 & a#iE) RERR. TER
DG E R ROXUT B 2R Ve, AR ] DL HERRAE (R St ok, BRIEZE R
Ve REAERAYED o XU BB Rl TRt H A B EGER . R
BHESH TIGL 71598 B £ 50 %6 (83 AR T R BOUER B SO B AR
(AR, 734 173 B &G IR IR .

B R IE R, RBIIERE, 2 20% KB RARERITER . 1£F
—XRK AT, A E - RENAFEEE, WAEREREAERESR.

HWENE

AN A XS WO S 02 W B, HSP4 VAR A I T

1.2k MRI  HSP4 =k MRI AJIEH, &850 B8 vl WAL A 0w AZ, JFAR AR
AR NS, H B RR R Sk MRIK A E 2N 1 FRobHH
5 2 2 e R P i 8 2

24H8 MRI HSP4 G HE MRI — G H (55, 7 83 nT WA R A
Y. FHE MRI B 2208 T BRAMUAR S RS OUT R 22 MR (S0 BE  (ELFS I Bl 2
BEAZFAL) . BB, ARER . 2RI,

BE RN XN RIS B 5 A AR B R H A A 35 R R B

259



NREEGES, BRI KERE, SImARREIRA — MKk,

4RI 2L SR HSP4 B AT 24 Sl B — R, &
T T 55 448 HSP RS A S 5 A AH %5 531

SIEDIRGIN  HSP4 B Iy Rk B 1t s - ik DRI ) s A B 2 ) R 12 T
HSP4 BIF% 925 4] 80 % NIMU/NIEAE, 20% AR F Bk sk B 5 . X TNz,
— R EE I, R 8 AR A DU o [ B A P R A A T R
X%, IEPRFR AR, MIGIR b X 2k WA, a5 el HSP 25K panel
—RVERI, SRR A . SPAST FE KK Fr Bt 2k Bl 52 )R H 2 SRS
AR (MLPA) € & PCR &7 kATl .

FE R IEIR U R B2 M fee, &R OB RA. HEPRBERS,
BRAMERES « AR S AR, S0 A AR L. ATIR RS2 it v
SEZEMEROE . ot HSP4 BN R WEAY . JE ARG A& I SPAST J R B0 P i f
CIRGiZR

LW

HSP4 RS 32 Wiy AP Z T . 56 76 -5 FLARE 0T IR (150 A1
), AFEIRAF PRI A A L ISR PR . HK, /7 B AR R AR e
FA VAR ARSE T o 7R B R BRI T

LABE S Ay Al A SR Ay /0 I 0 i B 8 e 3l LS B e
AL T s R R ], ATIE OB RO, Rl AR AR A

2 BEMER RGO D PR B o R BT MR AR, OO T AR
RN S PRAE RS o SRR 2R, BRI, e BESh i KR, W]
Zte EIHER

3AHEAR ORAAESE SR tE)  ABERAAERIE, RrhliE HTLV-1 Jr
R VRO T 5 B YRR MR E S . A, MR R A BOR
FlpT AT IE OO IR . LI 7 S T AR Al B . B S S R
BEA, VLA RER . 2R VEREAL, [FIRE R e B B B DU eI, (2

l

]

0

'
Z
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ERIEHE RS, PRI G I 2 B R T, 5 s IR ST AR 5 e e X
BT %5

4ACHIESO SRR, e R R R e i SR &%, Rl
T R 2R R I, TR RS A SRR R Z M, s Ak
BRI MEYEA 2R B = AR BR =2 A RS S5 L 7 %001

Siasitpzeoein WIZEZEMREEAL, Finl EUR MR AL, ImRRILS #
ARG AL VR ZE R SE L, FEr R B —EE S . — BRI RS, &
TS, A JEER, JEERT I LR IS S A o Rl i 2 R A Im AR R .

6. HETFRAR B EIRMAFERAR . SAREMNERE R AR, &
RO NS I PRI 10 A M ZE VR SR AL, 2500 75 2 1

TARENNAESTRE R L R 2R RO, AR SRR R I AE IR ]
¥, 755 SCAMEA . HMRBAAYEIIRE N EE, PRMAFIL.

8.5 AR e 4 ) Al A 5 AT I R [X ) T R e MR Ak 2 75 A O Ak
MAERGZ RRI . PRGN ZE VRO, HLAR R Im RSET  AfE, H BE
Ao RS I BEAT %5 5E

iH

BT

HSP4 RUEH KRS, WURMX RIF. W7 RNy, #2518 29677
REEINGR. 2 RMEREIS AL, SRieIR. S Eim .

LEZGiayy  RAE NIBOEFER, 45 T DR SEF S5 25 W B0 B i A
&, SRR ). WO RGTT BOR R, A5 SRR S I Y B RO RGBT 5
WE# R, AT P aeE XU R 2R X T HERREAG, NAT RIFS)
JIEEVES, ARGEIR T I UIE R 254, 3 Bhim il IR R 2k

2EEIRTT TS B A R SRR ) B U R R iR T AR B
RLAEA M RIIRIR T 2 R EITE T NIy, A BT R RS 3D
BE, o XU AR

3ZERREISIE N TSR, HEZ ERIRE 2R .. BIEEE
WPREL RER DHEEAREE,
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BITHE (E 43-1)

REER. ZEERNNTREESER
A BHIKRES
FEBREAEMEERESL

=

Eihal b
(BifEmFw. IPRIER. KRkEF)
TR RN A EHERE, WRE XETERK

L

BEEHNFEZEM. FRIFLZBMRKE TR, FREEK
HHE. BIIENRI BRIMNEHEEIE. SERRERES
MR IBRINSRIRME BB EE . KIERBESH

L

SPAS TR A #& ) %2 TN E w5 T

-

FRTRIZENS, AT iafThEis2fiZ(E5ia

43-1  BEMEEZE RO IS )T TR

S 3

[1] Crippa F, Panzeri C, Martinuzzi A, et al. Eight novel mutations in SPG4 in a large
sample of patients with hereditary spastic paraplegia. Arch Neurol, 2006,
63(5):750-755.

[2] McMonagle P, Webb S, Hutchinson M. The prevalence of "pure" autosomal
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dominant hereditary spastic paraparesis in the island of Ireland. J Neurol
Neurosurg Psychiatry, 2002,72(1):43-46.

[3] Margetis K, Korfias S, Boutos N, et al. Intrathecal baclofen therapy for the
symptomatic treatment of hereditary spastic paraplegia. Clinical Neurology and
Neurosurgery, 2014,123:142-145.

[4] Hecht MJ, Stolze H, Auf Dem Brinke M, et al. Botulinum neurotoxin type A
injections reduce spasticity in mild to moderate hereditary spastic
paraplegia--Report of 19 cases. Movement Disorders, 2008, 23(2):228-233.

[5] Depienne C, Stevanin G, Brice A, et al. Hereditary spastic paraplegias: an update.
Curr Opin Neurol, 2007,20(6):674-680.
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44. ZRACEE & R SR ZAE

i

SRS REEEZE (holocarboxylase synthetase deficiency, HLCS) &S5
ZMRUBEERZ (MCD) R —. BT HLCS 2 RA 38 HLCS 5P T,
R EM R SEV R ZFRUBELE S, AR 2 RIS,
WEWTBR G B W5 A S SRR 1 23 A R AE BS54 R = A H], 33X
SHEARWMEARANER, HIARREERIGARER, K0 B YRR IT
REE.

73 BB FIIRAT 7 2

HLCS /2 BT 4mh 4 R AL & s K 5L K] HLCS %78 T804 R AL B & i T
BEAR, AEPa O RS BT S0 & A MR MAE . H AR 3 34 1/100000;  H [ S 2
WG . R AT K I B A B B /N ) Ls AR AR T 7L = 0 8 ARFE IR IR =i & )L
HiZ W7 21 45 MCD S Z0E, H HLCS St =45E 19 51 (5 90.5% ).

Il RER IR

HLCS Sk ZE B L2 AR A L 28 LR AR, AL ATE TR BedRIE ) 11 % HLCS
RN B LR SR EA R 3 H~6 N, X301 1 B R tBA KRR HLCS
BRZAE . WRARRIG W RBESRZ AL, TR, LA RIRHAE. Xk, 275
UK AR« faBik. AERHZEEE . PEIE, WRORIRIME. A ERIE . WE 2 B, Al
B IFERE . ARUIVERR g S LR ME S o R JBRAR T v G o0 B AR Sk THI 0 L 20388
WK R ER S AL B IRZLZ BRALBE . BBk BRR B IR S, BB TR
i B 5, ARAAE D IR AT R IR Z . HLCS $RZE &35 A HEIT 778
MATRERG, ANF T EV) R B 2 E .

B E
1. I 3 B 5 D P9k 22 A A I 1, 32 0k S IR PRI (3-hydroxyisovlerylcarnitine,
C5-OH) #&, nl A WEER T (propionylcaritine, C3) B¢ C3 5 Z Bt K 1%
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(acetylcarnitine, C2) HL{EH .

2IRAAHEE AR 3-FERDTHHER. 3-RERR. 3-/7
BNER . AR, FROGBH ARG, AR, NI, 3-5 4
TR CBt . WBEH RS R

3B AR AR bR R BTG 20 BT R SR AR i S 3 e DA X
Jl HLCS #Z 3k 54 R =, T HarE N AR IF R HLCS iEMllE, SAH
W AV R B VRN E BT 5], HLCS Bk E B LA R MRS T IR

LI

BRI 590 5 R A LI H R MBS0 D IR R
MEIENIE, # R ER, WIS HLCS GRZAE. HLCS M7 My
FACT I HLCS SREIEMISUT, -7 H LI B 3R

I

1AW 2 Bk 2 0 B8 I R R I R A BRIV e TS 5 AR R
B ZRE BRI, B AT AT I AR ) R T SRR A AT AT S e W AR
Bk = & AW 2 S PR I R R AIG,  BE TR SRAR 23 mI AR 12 T

2. FiAth 3= -3 B0 C5-OH 1 m A HLIR ARSI 3-8 dk-3- L I R JRE (HMG)
3-F R B AR LB (MCC) B ZIES LRIV WARSE =Y

3 A J5 DR A 5 i 9 P Mo B 4% e TR IR ITIRR Z . B R I bk 2 S5 R S AR S 4

BT

HLCS Sk Z i 8 — 212 W, LR ARAYER 10~40mg/d, A HRIEEH AL
WMIERWE, GT/NIEEVMRBERN, Pk RETT 100~300mg/ (kg d). *f
TEASEH, WEFRMIMER bl Z e, M EREEAT 0.5~1.0g/ (kg «d),
WK ER A LR, MIER bR 2REFAEMRBITREE 2 A, IGARERAT
R, AR IER G 19T 1~2 UGS B E W BITHBON R, JRAE
RUFF=4)— AEIRIT G 1~4 8 B2 IE%; (Hil C5-OH &% PR, £1EA
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J7Ia 3~6 MHJEREEILH . RIeDBEE LR YRR 30~40my/d i6)7 )5, 1
C5-OH ¥R 5y, (B PRARHS 1%, ImPRICAER . A SCHRIGE #8738 LXS — i
ZHEANEEM BTGB AR, FENEVRBITAERRK, EE&E 100~
200mg/d, PRI Eep 5] ROAEE KGR ARG T R B A B, HE&EIaIT.

BT (B 44-1)

I SR AL RE L 3 AR ) L s 2 B 42k

I E BT AT ——4l R —R%*@% i Rl

HEFR HLCS
C5-OH 1 75; 3-BRIT R 3-SR M 3-F A S = R

l

HLCS &[R35

#ii> HLCS

97
44-1 AR A RO ST U

S 3wk
[1] Morrone A, Malvagia S, Donati MA, et al. Clinical findings and biochemical and
molecular analysis of four patients with holocarboxylase synthetase deficiency.
Am J Med Genet, 2002,111(1):10-18.
[2] Suzuki Y, Yang X, Aoki Y, et al. Mutations in the holocarboxylase synthetase
gene HLCS.Hum Mutat,2005,26(4):285-290.
[3] Van Hove JLK, Josefsberg S, Freehauf C, et al. Management of a patient
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withholocarboxylase synthetase deficiency. Mol Genet Metab, 2008,
95(4):201-205.

[4] B, %GR I8 15,55, 1201 2 Fh R A iy ik = 0 P R 38 70 AR B 2 8 A
k&, 2009,26(5):504-510.

5

[5] Bandaralage SP, Farnaghi S, Dulhunty JM, et al. Antenatal and postnatal radiologic
diagnosis of holocarboxylasesynthetase deficiency:a systematic

review.PediatrRadiol, 2016,46(3):357-364.
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45,75 [E] B 2 ok & R LI A

i

Rl B E PR — P S I E LR, A E AR Y. T %
ol o5 DR 3 S50 I 2~ e R A 52 BEL, A P ) 28 e B e A, 4 ] o o [ Y
PR BRI, EONIR B2 B R MUAE Chomocysteinemia) B e /) 78 - i 2 2 I
RE o PSR B i 2R IfRE CJA) 28 - e 2B JR ¥, homocystinuria) 4748 HH T
Itk B -4 il (cystathionine B-synthase, CBS) Hh=, S3([a) %Y ik S BR 7E I
AR AP S H i, SRR SR [R) Y 2 ok 20 R ILEE

73 BB FIIRAT 7 2

e [ 2 JO U IR PR 52 2%, £ 43 A S R B AL I J5 RIRAF AL . Ja R 3R
PRI E AR S T 20 R I RO CBE IR . M2y A e . e
) RAWERRZ I SAREBAREZEHLUT 3 MERGIE: CBSH=.
Fi 2 A S S A B 3R RS o Forf CBS B2 5 50 g1 [A) AR 