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T b BB &R BLM A (2. 5-2. 9mmol /L), I (0.41 - 0.53 mmol/L), FE{EHEIR

5, IomEmIE . NBERR: 7RIE: 36.2°C, Wki#H: 76 k/4y, WM 20 ¥%/4%, IfiE:123/64mmHg,
1
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{h#H: 46.0Kg, G 145cm, REIRH: 21. 9kg/m'; MG, FEMaT, HURIRIEM K.

OIfE () VUMK IER, SURBETEKE, FE (2. MBI HE R PH:6. I
S50 Hr: PH O 7.46 , HCO3-28.8mmol/1, BE+4. 2 mmol/1. IfpREMRRR . i = THsest (%
1), OGTT C KRS FBEHCLE (KR 2), P EE: 6.4% M'EDE. H&Pufk. CEA IE
W, OAUIRBRTIRE. ROBTEENTHEL. ACTH 9. PRGN, MJRJLFEE . MN. NUN IE%. 24
NI B ML AR MR #MH 104/64  mmHgoe B CT: ZEMU'er BARIGAE . PEEE. WR A&
ORI B R S SRR S R ILSH s M. ORI RIS . AT A K R R
BEATIRARAERTR A : JEiEE LT (B2, 3) 30 %, $HHEMILT (K2, 9 16%, WLk
PRAEIR, MU AT At B RS 2 1R . JBiEE RF AL T 28 2 (K 2, 6) L)L (2, 5)
34 %, LG, HEFEFJLFEMA 3. 36mmol /L, M8 0. 75mmo/L, =F&F4&)LE 4f
2.93mmol/L, L8 0. 64mmo/L. X & KM H AR X3 gk i) — A, KISGiE# SLC12A3 J
HAFEET 3 S4MET . 433C0T (p. R145C) 110 SAMETF c. 13166>T (p. G439V) AL P4
RERE MNRABHAL AT A Sanger EI0E, BERFH (B2, 2) MfAESEE
MR ARG R HILT LR RRILT ¢ B2, 3,4) BRI SLCI12A3 FE[H c. 433COT
(p.R145C) ZRERA; HAEFEHN 1 7K 1 (E 2, 5,60 kI SLC12A3 H:[A c. 1316G>T
(p. G439V) 4 A 548 . M FLLAALAT 1. 0g tid, [TARMRMEE 0.596g tid, WRARES A
20mg bid ¥6¥7, EE MG, WIMAR7E 3. 2-3. 8mmol /L, i 0. 57-0. 68mmol /L. L2
# (2, 2) FLAEAMHM 1. 0g tid, TARIRWEE 0.596g tid, MMIMATLE 3. 2-3. 4mmol/L,
1L 0. 56-0. 60mmol /L. HEFFLF L&IJL (K2, 5,6) TLAEALHR 1.0g tid, [1&ZER4
B£0.596g tid, MAWIMARZE 3. 3-3. Smmol/L, Ifi4E 0. 81-0. 83mmol /L.
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# 1 Gitelman ZFEIEBE L ER

UiH

I FEL AR 5 N

# (mmol/L)

4 (mmol/L)

& (mmol/L)

5  (mmol/L)

2 (mmol/L)

% (mmol/L)

24h JRAGERIE (JREE 1.8/24h)
1 (mmol/24 h)

4 (mmol/24h)

% (mmol/24 h)

£5 (mmol/24 h)

2 (mmol/24 h)

% (mmol/24 h)
BRI (ng + ml-1 < h-)
[z (8: 00)

S (10: 00D

P [ (pg/ml)

EMz (8: 00)

324 (102 00)

136-146
98-108
2.02-2.6
0.77-1.03
1-2.1

25-100
130-260
170-250
2.5-7.5
3-4. 25
16-48

0.15-2. 33
0.10-6. 56

30-160
70-300

£ 2 0GTT & C KBRS BB LRE R

S|
Item

PG (mmo1/L)
C ik C-peptide (ng/ml)
%2 Insulin (mIU/L)

% 3:Gitelman ZE&{EZ % SLC12A3 H:[H 583546 M 45 B

Qetofk R BRHER O BER A4S

f
/i

(DA I e A PR

N

Noal
= i

chrl6-
56902212

NM_000339 c. 433C>Tp. R145C #&H AR &

chrl6-
56913120

c. 1316G> p. G4
NM_000339
T 39V

Zed AR 245

ME

I
=

A

TR Aty
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B 1. KB SLC12A3 EENFLE R

Kl 2 Gitelman ZiEMEEERRE

%

O
0, © 4

5

1O TFiesi

% FS =reg

O smsemsssac13166T

(B =sEEmEss 433 T

1A 2 SifEss JSTET 4 SrEssn/LT 5 SrETEssl
6 ETETTNILF Semihars  Sassatitn

Gitelman ZEETERHALT 16 54tk (16q13) f) SLC12A3 R RALER Y, SLCI2A3
BLIRIEH 26 AR T2, G fithize il /INER Ao iR 28 24 sk 1Y) S A B S 12 B 1 (NCCT) o NCCT
AR FHECE N R Sk, REF PREEHRMI N,  PRESHRMR D, 2 S A
Sk D, B LR T BT T R R GRS PR I A S e e R

A B SRR, AR L, CHRREEIR, MRIES, SRR AEme. (K
Mg, REPEAHHER R E . 24h JRESPFIK. B RIGHEME . BEIRT S, SIES EY,
IR A8 FH R SR PR TS R 25 F S, BAE KK BB 2% IGIK BB 8 Gitelman L7EALE,
iM% A Bartter 55 1ES Gitelman ZEAMELEIG R R I AA OB AEEEARUE S 2 46", K

4
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PAERS . ARRES AR M E KR FIRE R S MBS ", BRI R i R, R
LW Gitelman ZREAEMBRISARAE™ o 53 B H LM LRI AE, 555 JUR M [ B 189 220
PEFREREIE Ja R 1 B o 189 AR 5| AR AR LR 4 ) o (L 263 TG B TR I PR SR B A 50K
FOCP R, EILHERTON T RE R, KRR

P SCHRIRAE, SLC12A3 JE[R R AEALFREE URA . T URAE . HYIRA . HER RS 400
ZANRARNL s o TR E R R UL SRR AL A TE0M AT DASEN'™ o MR X i 2 — AR e A 3L
K Z—AX Sanger VEIHIE SLC12A3 FEAI 045 . BFE AN SLC12A3 FE K4 AU PN A%
HAEFE: . 43300T (p. R145C) Al c. 1316G>T (p. G439V) o IXNAZFAELE GS £ H A HOMA
BV AR HE PR B G SOk o I, o p. R145C AR S 7EAH G T RE 526 HHAIE S AR S 23 2
BHGEHE A MMMERTT IR XA p. G439V A8 A BEAL T I 1 1 JBUBBEA M, A8 SR mT e s
MEIEE A TR (HBH AN LE, KPR RAEIRA IS %5 N B RO 2 SR I,
HARGHOE DXL T . NI EE R R TRIEE e . ZXRILE 6 B
W, HhEs A 2 ISR B oh of (1, 2), BAAAEAH AR SRAR AL o (HAEABATIY

A%
&R

S
TARH S A7 2 R AN Y — A RARNL i, SR 5 A 6 Al 2 . 1316G>T (p. G439V) RAZ,

H AT IR B MR . GS & Yt ik bRtk st fe, BS BIEWE AR . Kl EE A
SLCI2A3 RAME EHE T, HAMHISEEREEIEN —NRA o £ Balavoine EHFFLH
WIBET Sy GS A RIM—ADRAEN " BUEESFIR L GS B ha 0% —FRAL
B 2011 4FEEAMME 448 B EE W IR 180 N AR, XH AT ATRFAESNE T K
JrBCEAR . RERSE T 28 Bl T, 6 BIERF NG R, PREGRBEN
40%; I H — AN FEAR AL A ) SR BT R AL J5 R 2 R85 A AR 280 2R B ik 1 5 R R AR A8 R SR
& X AME TR BCEFRA DG . H TR R0 3 14 ToAH SR I PRI, Kl B 58— c. 433COT
(p. R1450) i siRAZ,  H BTN REHERRIZ IR T e, I BE U M2

WA SCERARIE ", GS AT H BB S B S AR TR SRS 47 1 GS i
RFFESP BT SRR 44, T E AFAEAR FFR FE AR 0 . AR =5 A4, 58. 8%l /7
FEREARUR S8 o REARIST S 4 28 FE T B8 15 e T I ) 7K P P 3 0 5 R T B B AR S 6 v JR
Ry FR YWD o AR ST R ORI R, LA es O 2 R IR R R . T LA
KA H BRI H . KT GS BUp LB ORI O, H BT AR OGRS, 1%
s PR i3k — WL 5% K BT
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HAT, S R Ra T ik, EZFUMKE . AMPAMEIRTT . SRR AR A 1 1 [5] A
FEPUT 2 AREFIE . ACET ¢ ARB. R ZUBRER & BN HIFIG T MO, SR RAe
Jiggs KRBT RE S ELOHRH . RYEE IR . B TUERESS . RN T A
W R YR IR E B . X T2 W Gitelman 35 N 58 3 X R & ML 2 ha & Lol 2 s W,
REZWANGTT, A8 Sas WU . @AW 7T B I R B 5 R U2 W Gitelman &
BREFZR, WADIRZIREA .
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2+~ A novel missense pathogenic variant in NEFH causing rare
Charcot—-Marie—-Tooth neuropathy type 2CC
Jungiang Yan'? Liang Qiao> Huifang Peng!  Anran Liu?> Jiannan Wu'  Jiarui Huang?
1.Laboratory of Molecular Neurobiology, The First Affiliated Hospital,
College of Clinical Medicine of Henan University of Science and
Technology, Luoyang 471003, People’s Republic of China
2 .Department of Neurology, The First Affiliated Hospital, College of
Clinical Medicine of Henan University of Science and Technology,

Luoyang 471003, People’s Republic of China

Abstract

Objective: The purpose of this research is to explore the underlying genes cause of
Charcot-Marie-Tooth (CMT) family.

Materials and Methods: We examined a CMT family. According to clinical examination and
CMT scale analysis, there were 3 affected members and 12 unaffected members.

Electrophysiological testing and gene sequencing were applied to the CMT family.
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Results and discussion: In clinical terms, the proband has significant atrophy in the distal
limbs. He shows unsteady gait and weakness, Unclear vision, suffocation and cough trying to drink
water, intermittent urination and sexual dysfunction.The proband’s brother’s leg looks like a
"poured champagne bottle". In Electrophysiological findings multiple peripheral nerve
damages,involving motor and sensory nerves, and axon and myelin sheath damage were more
serious. After genetic

testing by the family, the variation of NEFH ¢.2215C > T inthe proband and his brother was
inherited from their mother. We identified a novel variant NEFH
¢.2215C>T(p.P739S)(HGNC:7737) in a heterozygous state, which was considered to be pathogenic
for CMT2CC(OMIM:616924). By whole exome sequencing analysis, we found the novel missense
pathogenic variant in the proband, his brother and mother. This report broadened current knowledge
about intermediate CMT and the phenotypic spectrum of defects associated with NEFH. In addition,
the proband carried other five variants {HSPD1¢.695C>A (p.S232X), FLNCc.1073A>G (p.N358S),
GUSBc¢.323C>A (p.P108Q), ACY1 ¢.1063- 1G>A and APTX c.484-2A>T}, which have not been
reported until now.

Conclusion: In conclusion, the present study revealed the variant of NEFH ¢.2215C > T
(p.P739S) and the first family inheritance point mutations associated with CMT2CC, which
broadens the current knowledge about intermediate CMT and the phenotypic spectrum of defects
associated with the NEFH variants family. We need more research to explore whether the other five
variants owned by the proband are related to CMT or other diseases. We believe the report will

advance the development of molecular diagnostics and treatments for CMT.

I-1

I1I-3 ImI-s  Im-6 III-7
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Fig. 1 Pedigree of the family. Arrow indicates the proband. Squares are males and circles are

females. Filled symbols represent affected subjects and empty symbols unaffected subjects
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Fig. 2 NEFH sequence analysis. Top: sequence change of proband’s mother. Middle:
sequence change of proband’s brother. Bottom: sequence change of proband. Red arrow indicates
variant site of NEFH

Table 1 Clinical features of patients with NEFH variants in the family
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F, female; M, male

—, absent; +, positive

Functional disability scale from 0 to 8

0 =normal; 1 =normal, but with cramp or fatigability; 2 =inability to run;

3 =walking is difficult but still possible unaided; 4 =able to walk with a cane;

5 =able to walk with crutches; 6 =able to walk with a walker; 7 =wheel chair bound;
8 =bedridden

Table 2 Candidate genes of the proband

Table 3  Electrophysiological characteristics of studied individuals

CMAP, compound muscle action potential; MNCV, motor nerve conduction velocity

NO, not obtained; NA, not available
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3v PARBR/MEBUS K PHRAZ F: R 2 s 8 R IARAE 1Xa 1 53 SCRRE >

fE35: NN, £, 22T, EHE, E8, WEE, w2E), FK

WE: HK  SEEpE R AUE TXa I PR3 BUR 0% 2R R . X RA7E [
oy AT 1 I LMEANERLS . & mndE s TS R RE IXa BLRIGRRHE.  Si0=
GORL SRR 285 5, JF R SISk 455 BIL, 55, 4 &, IRIRERIEMIE, [MIF ALT.
AST fver, MUIEFLERMG &, MG MBERSAC, JHAERS S, PRERS S, Huh =M. JRERIEF. &
EE T T R PHKA2 JERFAEAR AR . 1459+16>A, HABEEZA M ARG T, AR
EALECNIER . 4510 DUB/NIE N RAER L GSD dEH /L, GSD IXa ZYIE PR A AR 7 14
K, HWERZLM GSD IGIRAFFAE, 5 S5t 2 A i 27 v i A LRSS & . TR, (5B T il
FEFFA BT R IE82 . PHKA2 BRI RAR /2 2 GSD TXa BYMJRER . HIRAE RKIER 26 I7
GSD A RUITIE, WREFIISW. & WK AE A Fa by, LTS T R4 .

FEEE BEEIRBUE TXa Y, PHRAZ 3EIN; B/IME

4. —] McCune Albright ZE&4EHIHRBIHF

PEF: M AR 58 Rk N 7 iRt

FHE  McCune Albright ZEAEE —FoE WEM, BB I = BRAER I A B A 4E L5 1A
R JZJRAEGhmmmMERE A 22 B N 7 b DI RE 2L . AR SCIEIE X 45 McCune Albright ZRE1EEE
PIGRFRI . LR A R FRE SIRTT AT 404, S I R BT 12008 R T

KE#E  McCune Albright ZRAME & 44k S SEGEAE 2 W0 mE B

P Bk

—. AR AR E

BEHME, 384, 2018-06-04 K “fii . VUCEA% L 30 R4E, HURREVIARRE 14”7
ABE, 30 fERTIC IR LB E LAE . DU B eI, O AR, AR MK
i, LHEEENZ, LHMERES, T RERAERI, k2 ko IEAIER g
1, M T 2XKER, W “BA4EREE". 18 FiEELHEFERHIZIR, 247,
o, 1B SN, BERT, T HMERRZ, HURIREE LR FUIRIRES TS, HIRIRD)
Rtz “HURBRIDDRETCREGE 7, KIHMN H FHBBKMEIE ST, SORRAE, 2 4T R IR A T R B

11
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ZIEIN, BEAS R FURIRAS AR > dem, 1 AERTTHAT “ FARIREVIAR”, REmEiER “H
RIRPEIIE CRWARE D7 1 AT AR BT, ATReih], Bl g Ie 6-7mmol /L,
BJG IR 7-9mmol /L. BEAFRRFEE A, FEM. BMEAEEgNEE KL, RISKRE, DAL
TORFIR, SCBMERE, SR T TC AL 5

KA : T 36.5°C, P83 K/, R 18 IK/45r, BP 122/81mmHg, & s 155cm, K 42kg,
BMI: 17.48kg/m2, HE4ER M, RANEE, A SKSTE L, e R R
MR, HRPENG 58, J5 3000 ok B n] Wl AR e L 1D, SiaT A4 10em
FAEIR, &R, TRIRZEGEKME, A0 FREETE, A0 FREAMN T RARL 2em
(Bl 2).

—. HURAE

1. AKHE

R 1 HEREAE KR MR

N EIVE=Y 7R 0 % 30 434 120 43k

%) W 6. 38 13.79
(mmo1/L)

FERBER

(ng/mL)

2. B AR

B EE T 8 A5 286nmol/L (185-624), 16 i 122nmol/L, 0 s 27nmol/L

ACTH: 8 #5 14ng/mL (7-65)

3. TERR A

LH 5.30mIU/mL( 1.24-8.62), FSH 14.42mIU/mL(1.27-19.26), PRL 9.83ng/mL(2.64-13.13),
P 0.08ng/mL (0.14-2.06) ,E2 26 pg/mL (20-47), T 4.13ng/mL (1.75-7.81)

4. FUIR

FT3 4.09pmol/ (3.28-6.47), FT4 15.73pmol/L (7.64-16.03), TSH 0.62umol/L (0.34-5.60),
TGADb 1.8 IU/mL (0-4), TPOAb 0.4 IU/mL (0-9), TG 0.16 pg/mL (5-40), TRAb 0.30 IU/L
(0-1.75).

5. AR R AR
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Total-25-OHD3:14.8ng/ml , N-MID Ost > 300ng/ml , tPINP > 1200.00ng/ml
ALP 1560 U/L, BCTX 2.690ng/ml, 45 2.2 mmol/L (2.1-2.55) , B 1.12 mmol/L (0.8-1.45) ,
24 /NI JRES 1.1 mmol | (2.5-7.5) , 24 /N SR 16.7 mmol (13.0-24.0) .

5. W FE

H%E Z{H: L1-L4-0.2, NECK -3.3, TOTAL -4.5

EHFARM: ESEIRBRE, R ERRE RN

EEER X iR RIS . B . 22 NBDIR e J e e . (&
3Kl 12)

=, W RRT

Gh G BB AAIEA N HERE . A4 R AR A AE . NI ThRE AL (R RE U
FAKB RN WE ), 7T H N McCune-Albright Z8 & E. 1697 J5 10, &0 FURBRA S,
BT RIS 100ug R od, EF0TEEE 4L, 45 TRRERES v 0. 75g ARk bid, H1L
SR AL 0.25ug AR ad, MERBEERVESHE/5mg #H st.

Wik

McCune-Albright ZE&1E (MAS) RIS AYING PR A7 B 21 4E e W BT . B 0kt B 2 9w :
PEAN/ BN G WA 28 B D RE 2R AL =IKAE . H AT, 1200 IR AE AT e 2 AR 20 Mt P 67t 5 2 AL % M2 2
BHRESGED (Gs A a WhE (Gsa) MEYEMZEFRRLAEE (GNAS) JEH R T
[, GNAS JERALT 20q13.3, HRAGE Gs a () GTP BHEERFR, MAEA cAMP /KT & 1
m, WRAESZ ZALOAE, AT HBUETIEESE . PR B YR G HORARThRE T
J Cushing ZFAESSE— RIIFRI.

R EF IR R IR RINFT G B L4 B H9UEIE (fibrous dysplasia, FD)o FD
DUER JWEPEE ST, BRSO E IR R, WR A eS ZAER, AL T,
FE S T PURKE S, FD R REEENE, SRR AARAEAS B2, {H ™ 5 (05 48 7T tH %
S BT LSO BRI T, A IR R A T L il SR R R T RS2 B R TR
FIRES B 52 R REIR, W R R R T ) PR L2 RIS, DU B 45 R AR
B F IR BTSSR IR RCEES BT, EEmAREEEEtiRizs)
PO RERG . FE AR . BRFAAEX T FD SRR s EE R, —RE
WX A ECT KA, RFRINAH 4 MR, OFREIKIESE . & iR, G
M, AL, QEEBORMEAS. IEREBUH K, B AZE, IR R TERIEAK IR 2




2020 - pEIEE - A5 BIUHEFERKIEIR

TRENI AT, AR VRETE SR ;. @2 BRI : R E IZIK B R, B A v L 22 31
R, H/NERUKTGHLE; @ HRBPESAs: RN Z RIS ERIR, 1 G80R i st .

N4 AR B T RE KL R I B PEME RL# FURIRTD R TCHEE AR bl
HUR 2 IR e TURE . Cushing ZRE1ESE. A ML R #GE BVEIR B = shRe el sl e, «tk
R ER T B MAS MR MGERIN — N B R, PR BRI W. A ) E A E
A RARBR T RE Ut B HCR R R AT HOIRIR IR T AR5 H B0 R A R IRER B AGIT, A
BB RN IEFAEAE KR WIS 2, TR Ph 2 MAS.

MAS FIVRIT LAXREVRIT A, FARIGIT B EAFE AR B HAE R S, WEE. #h
ZRES, ERAEMAGHR, mHAERK, B HIRIERE. MBERERLY, IfiEEx
SRR AT R A FE B A B T IR o WA — IO X KRS TSP I R 72 (n=58)
SR, WRBERRAN AT G S B PRI BTMs BB RAZ R B, 10 BUD, BEAK FD B
BT, 5 —IIRCT HFFE (n=40) FHI, F[-CRERREA R AR FD & & R cFa by U-NTX,
FERE I BMD: {HIEAREA LGB T AR 0C, B EM . SRR 3L

MAS HRTHICHRIA T %, FHIERISW, RN EEAT & IR DI VAT, 45 TR YT
[l F e IkE Vs, EEREHT, B AE R,
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5. —BIREREE I IR B RE HITR B 7

R BRI FEmAE AR RS 58 R B N 4 Wb Al

FE SR KR B 5 E R 31 2R 20 20— Mg 4 S P, AR
P& X LRRIAT 0 N FRAA Y . B, Bk A ARG A . TSR E R BRI T R R
HoIX, KA AR RN EZRE, TR R MR A ARAE, SR 512 KARE . B iE & IF IR
JFIE P90 A9 15 PR AR SE 02 W, o A SCHRAE 1 980 A T PR BRE () B8 3, D9 i a2 IR I R
INRPR AR E

g MarkE T, BUEE, RAVE

I 151 Bk

—. RSB RAERRE

B, 171%, N “ETFBRE L AR, INE 2 87 32018 4F 10 H 14 H AR H
GEEE, W L SRR E AT 2. ZEHEE R ST A EAMNE ERIT . BRURSE A TENETE
BT, Nt P B R NN S E

BENE R, RAFKIEN, HAKE 3. 2kg, HKATE. AR IO
KRS, BRI R 29, ks, HAEGRILERSE 12, 1 2
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Abstract

Marshall syndrome was a rare disease with midfacial hypoplasia, high myopia, and
sensorineural-hearing deficit, and caused by mutations of COL11A1. A 4-month-old Chinese boy
was diagnosed as Marshall syndrome by clinical and genetic testing. All the reported Marshall
syndrome cases in English were reviewed and analyzed about the clinical features and COL11A1
gene mutation. This was the first Marshall syndrome case in Chinese Han population with
COL11A1 c¢.3816+1G>A mutation and a dermatoglyphics abnormal phenotype. The highest
frequency clinical features of Marshall syndrome was special face (100%), visual impairment
(95.95%), and hearing loss (87.84%). c.3816+1G>A (39.53%) was the most frequency mutation
type of COL11A1 gene for Marshall syndrome.

Key words: Marshall syndrome; COL11A1; Special face; Visual impairment; Hearing loss;

Dermatoglyphics.

1. Introduction
Marshall syndrome was a very rare, autosomal dominant hereditary diseases, which was first
reported in 1958,! while the case of autosomal recessive form was also reported.>? There were not

many reported cases in the world, and rare report about the Marshall syndrome in Chinese Han

20




2020 - pEIEE - A5 BIUHEFERKIEIR

population before.

The major anomalies of Marshall syndrome patients included ocular abnormalities (myopia,
fluid vitreous, cataract, retinal detachment), hearing loss, facial dysmorphism (hypertelorism,
marked midface hypoplasia with a short nose and anteverted nares and a long philtrum) and
ectodermal dysplasia (hypohidrosis, missing teeth), and also a thickening of the cranial vault and an
absence of frontal sinuses.* Other secondary synopsis such as short stature,® spine (mild
platyspondyly),® hand,® hair’ were also mentioned. The clinical phenotype of Marshall syndrome
was constantly discovered and enriched.

In this study reported a Marshall syndrome patient of Chinese Han population, who was
diagnosed by clinical and gene detection and with dermatoglyphics abnormal. We also presented a
review of the literature of Marshall syndrome in an attempt to clarify the clinical features and
genotype of Marshall syndrome.

2. Materials and methods
2.1 Subjects

The proband, a 4-month-old Chinese boy, was born at term after an uneventful pregnancy to
non-consanguineous parents, with a normal childbirth on 38 weeks and 3 days pregnancy. His birth
weight was 4800 gm and height was 52 cm. As a newborn, he was noted to have a sunken nasal
bridge, and didn’t pass the neonate hearing screen. The mother was 30-year-old, and the blood
glucose of mother was a little high during pregnancy, which was controlled using diet. The father
was 36-year-old. Parents were both with no remarkable health problems. He has an almost
4-years-old normal brother. However, his mother had an unexplained abortion.

He was referred to our institution for difficulty feeding, and the milk could often flow out from
the nostrils when he was 4-months-year old. At that time, his weight was 7100 gm, height 64.5 cm
and head circumference 41.7 cm. We noticed his special face with flat midface, micrognathia, long
philtrum, low-set ears, binocular protrusion, esotropia, a wide distance between eyes, short and
depressed nose, and flat nasal bridge. His hair, eyelashes, nails were grossly normal. There was no
abnormality found in auscultation of heart and lung. The abdomen was normal soft and the liver and
spleen were not swollen. The development of neuromotor and intelligence was delay. The affected

patients as well as his parents underwent the genetic test to find the related genic mutations. The
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affected individuals provided informed consent to participate in this study, which was in line with
the Declaration of Helsinki and according to the requirements of the Ethics Committee of The First
Affiliated Hospital of Henan University of Science and Technology.
2.2 Whole exome sequencing

2 mL of the whole blood of the proband and the parents were obtained and collected using
EDTA anticoagulant tube. The DNA extraction and next gene sequencing of the whole exon was
taken by Luoyang sub-center, Institute of Computing Technology Chinese Academy of Sciences
using Illumina NovaSeq 6000 with an average coverage of 99% and an average sequencing depth of
more than 100 <. Sanger sequencing was used to verify the suspicious sites in proband and his
parents. Genic test was reported after bioinformatics analysis and database searching.
2.3 Literature analysis

A medline literature search was conducted for studies including the key terms “Marshall
syndrome” or “Marshall’s syndrome” or “COL11A1"” or “collagen type XI alpha 1 chain”. The
search was expanded by using of “related articles” links in PubMed and references in the retrieved
articles. Non-English articles were excluded. All affected patients were diagnosed as Marshall
syndrome based on clinical symptoms or gene test results. The clinical symptoms and gene
mutation conditions were summary and analysis.
3. Results
3.1 General characteristics

This proband exhibited the characteristic craniofacial phenotype of Marshall syndrome, which
was shown in Figure 1A. The main clinical features of this affected case were summarized in Table
S1. Compared with the known symptoms of Marshall syndrome in OMIM (#154780), the main
facial features (including a flat midface, depressed nasal bridge, short nose, ocular hypertelorism,
low-set ears, thick lips, esotropia), sensorineural hearing loss and myopia were positive. The height
(short stature) and teeth features were not reflected due to age. The spine, limb and hand looked
normal, and the parents disagreed with further X-ray examination. The abnormal palmprint was
observed as transverse palamar ereas (simian line) in right hand (left hand was normal) (Figures
1B&C). Neither parents nor brother were abnormal.

3.2 Genetic analysis
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The genomic DNA analysis of the affected patient revealed a heterozygous mutation,
c.3816+1G>A,in the splicing donor site of intron 50 in the COL11A1 gene, and no mutation was
detected in the unaffected parents (Figures 1D&E). Unfortunately, the parents refused to give their
elder son a genetic test.

3.3 Phenotype and genotype analysis of Marshall syndrome

There were 21 articles reporting Marshall syndrome cases, including 38 families and 80
patients, including our case (Table S2). The age, gender, height, special face, hearing, visual, hair
(spares), teeth, skull, spine, limbs (including joint), hands, gene mutation and inheritance features
were taken into consideration. The developments of intelligence, sports or language were also been
noticed.

Including our case, there were 39 male (55.71%) and 31 female (44.29%), and age range was
between neonate and 72 years. There were 6 cases with the backward development of intelligence,
sports or language, others were not mentioned. 29 of 43 cases mentioned height were marked as
short stature, so there was a 67.44% rate for Marshall syndrome patients to be affect height. All of
the patients (100%) had the special face, including flat midface, micrognathia, long philtrum, short
or depressed nose, flat nasal bridge, and which was one of the most significant and recognized
diagnostic criteria. While not all of the Marshall syndrome patients had cleft palate, and there was
26 in 80 cases (32.50%) with cleft palate. There were 65 in 74 mentioned cases (87.84%) with
different levels of hearing loss. There were 71 in 74 mentioned cases (95.95%) with different forms
of visual impairment, and 12 cases were mentioned with esotropia. 11 in 44 (25.00%) cases were
marked as spares hair, some with faint eyebrows, sparse eyelashes, or dry rough hairs. 10 in 45
(22.22%) mentioned cases were with irregular teeth order or missing. 31 cases were taken the skull
X-ray film detection, and 16 cases (51.61%) were shown as calvarial thickening. 10 in 23 detected
cases (43.48%) had spinal abnormalities. Limbs (including joints) and hands (wide tufts of distal
phalanges or hypotonia and contractures) problem rates were respectively 16 in 32 cases (50%) and
5 in 27 cases (18.52%). The probabilities of each clinical symptoms in Marshall syndrome patients
were shown in Figure 2. In the existing reports, no abnormal dermatoglyphics had been mentioned.
3.4 COL11A1 variants in Marshall syndrome

There were 16 mutation types among the 43 patients from 26 families tested by gene
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sequencing (including our case), which were shown in Table 1. One point needed to be noticed that
the COL11A1 ¢.3816+1G>Aand IVS 50+1G>Awas the same mutation in different writing method
referencing the ClinVar database (website:
https://www.ncbi.nlm.nih.gov/clinvar/variation/VCV000039776.3). And  in  this  study,
c.3816+1G>Awas chose to describe the mutation. The frequency of COL11A1 variants in Marshall
syndrome was shown in Table 1. There were 12 types splice mutation, 2 deletion mutation
(including 1 large fragment missing mutation), 2 missense mutation of all 16 types mutation. In the
43 affected Marshall syndrome patients, there were 17 case with COL11A1 gene c.3816+1G>A
mutation, and the rate was 39.53%. 9 patients from 1 family had the mutation of COL11A1 gene
IVS40+1G>Ataking 20.93% probability. 3 patients had a mutation of COL11A1 gene ¢.2702G>A
taking 6.99% probability. 2 patients had a mutation of ¢.3816+3insT taking 4.65% probability. The
others 12 variants of COL11A1 gene mentioned in this literature analysis of Marshall syndrome just
had 1 case for each variant taking 2.33%, including ¢.3816+1G>C,c.1845+1G>A ¢.2808+1G>C,
c.3762G>T, IVS38+2T>A, IVS38+1G>T, 1VS43-2A>G, 1VS47-2A>G, c.3816+3A>C, 4 bp

deletion in E50/1VS50, deletion from IVS52-85 to IVS53+23,IVS54+1G>A.

4. Discussion

COL11A1 gene, encodes one of the two alpha chains of type XI collagen, a minor fibrillar
collagen. Collagen was the most abundant structural connective tissue protein in the body,
accounting for 25% of total tissue protein.® There were 29 different types of collagens which were
constituent of skin, cartilage, bone, and other connective tissues.’ Type XI collagen, was one of the
fibril-forming collagens developing cartilage, and be capable of forming fibrils in the extracellular
matrix.!” There was report that genetic variants of COL11A1 could contribute to adult height in
Chinese Han population but not to children height.!' The COL11A1 gene functions were related to
auditory function, visual acuity, spine, joints, skeletal, etc.!>!* And the COL11A1 gene mutation
could result in either Stickler Syndrome type II (OMIM #604841) or Marshall syndrome (OMIM
#154780). Stickler syndrome was a connective tissue disorder that can include ocular findings of
myopia, cataract, and retinal detachment; hearing loss that was both conductive and sensorineural;

midfacial underdevelopment and cleft palate (either alone or as part of the Robin sequence); and

24




2020 - pEIEE - A5 BIUHEFERKIEIR

mild spondyloepiphyseal dysplasia and/or precocious arthritis.'* Although there were some overlaps
between the Marshall syndrome and Stickler Syndrome type II, the short stature, stricking ocular
hypertelorism, pronounced hypoplasia of the maxilla, a flat nasal bridge with anteverted nares,
ectodermal dysplasia, and early-onset hearing loss were findings more often associated with
Marshall syndrome. And the “beaded” vitreous phenotype observed in Stickler syndrome type 1I
was not described in Marshall syndrome.'> Our case, according to the clinical feature, was
diagnosed as Marshall syndrome in Chinese Han population, and the gene test results support
clinical diagnosis.

To our knowledge, this was the first report describing the dermatoglyphics abnormal in patient
with Marshall syndrome. Marshall syndrome was a connective tissue disorder, which was caused by
COL11A1 gene mutation. And the main inheritance mode of Marshall syndrome was autosomal
dominant, while there was also report about the autosomal recessive genetic disease inheritance
mode.” The first reported family with Marshall syndrome was suffered from flattened nasal bridge,
hypoplastic mandible, hearing impairment, visual impairment (myopia, congenital and juvenile
cataracrs), anhidrotic ectodermal dysplasia (hypohidrosis).'! The special face, which was one of the
most striking and commonly feature of Marshall syndrome, included a flat midface, micrognathia,
long philtrum, short and depressed nose, flat nasal bridge with anteverted nares, and ocular
hypertelorism. And the height (short stature), hearing and/or visual impairment, and skeletal (skull,
spine, pelvis, limbs and hands) problems could be the additional characteristics of Marshall
syndrome.'> Some reports mentioned that the Marshall syndrome patients could have hair or skin
problems including sparse lusterless scalp hair, dry rough hairs, sparse eyeborws and eyelashes,
dysplastic nails, dry skin and deficient,'”"7"1%18 however there was no dermatoglyphics abnormal
reported or followed. We wanted to say that the dermatoglyphics abnormal [transverse palamar
ereas (simian line)] could be a new additional feature of Marshall syndrome.

The facial dysmorphism with severe midfacial hypoplasia, a short nose, and a low nasal bridge
was one of the most important distinguishing features between Marshall syndrome and Stickler
syndrome.'* The COLI11A1 gene polymorphisms were reported to be associated with primary
angle-closure glaucoma (PACG) and disease severity.!?° The auditory and vestibular abnormalities

observed in Marshall syndrome patients were not caused by defective morphogenesis of the osseous
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labyrinth, but by more direct effects of the COL11A1 mutation on the membranous labyrinth and
the central nervous system. And the onset and degree of hearing loss associated with COL11A1
mutations were useful clinical features to differentiate Marshall syndrome from the phenotypically
similar Stickler syndrome.?'"*?> According to the literature analysis, the highest frequency clinical
features of Marshall syndrome were special face (including flat midface, micrognathia, long
philtrum, short or depressed nose, flat nasal bridge) (100%), visual impairment (95.95%), and
hearing loss (87.84%).

Splice site alterations were the most frequent mutation type, and mutation site in the intron 50
(the carboxy-terminal portion), was the most common mutation in COL11A1 gene.* We counted the
mutation of COL11A1 gene in the reported Marshall syndrome cases, and the most common
mutation was ¢.3816+1G>A(IVS 50+1G>A), which probability of occurrence was 39.53%. And
the second common mutation was IVS40+1G>A,20.93% probability.

In conclusion, we reported a case of Marshall syndrome with negative family history and
c.3816+1G>A mutation in COL11A1l gene in Chinese Han population, and the patient showed
simian line as the affected symptoms of Marshall syndrome. The highest frequency clinical features
of Marshall syndrome was special face (100%), visual impairment (95.95%), and hearing loss
(87.84%). The 16 mutation types of COL11A1 gene were reported to be related to Marshall, and the
splice mutation ¢.3816+1G>Amutation was the highest mutation frequency accounted for 39.53%.
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Figure 1 The affected individuals. A, Frontal profile view of patient showing the typical
dysmorphism (flat midface, short nose, depressed nasal bridge). B, Left hand view of patient. C,
Right hand view of patient showing simian line. D, The family pedigree showing the proband
(arrow) affected with Marshall syndrome. E, The sequence chromatogram shows the COL11A1

gene ¢.3816+1G>A(arrow) mutation in the patient.

100.00% 95.95%
87.84%

51.56% 50.00%
4438%

25.00%
22.22%

Figure 2 The rate of clinical features in Marshall syndrome patients from literature review and our
case. Male (39/70); Short stature (29/43); Special face including flat midface/micrognathia/long
philtrum, short nose/depressed nose/flat nasal bridge (80/80); Hearing loss (65/74); Visual
impairment including myopia, cataracts, retinal detachment, glaucoma, lens dislocation,
vitreoretinal degeneration (71/74); Hairs problem including spares hairs (mainly), dry rough hairs,
faint eyeborws, sparse eye lashes, deficient sweating and dysplastic nails (11/44); Irregular teeth
order or missing (10/45); Skull (calvarial thickening) (16/31); Spine (10/23); Limbs and joint

problem (16/32); Hands (small and with brachydactyly) (5/27).
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Table 1 COL11A1 gene mutation types related to Marshall syndrome from literature review and our

casc.

Number Number of Rate (n/43)
Mutation (COL11A1)
families cases

c.3816+1G>A 9 17 39.53%
c.3816+1G>C 1 2.33%
c.3816+3insT 4.65%
c.3816+3A>C 2.33%
¢.2808+1G>C 2.33%
c.1845+1G>A 2.33%
IVS40+1G>A 20.93%
IVS38+2T>A 2.33%
IVS38+1G>T 2.33%
IVS43-2A>G 2.33%
11 IVS47-2A>G 2.33%
12 IVS54+1G>A 2.33%
13 4 bp deletion® 2.33%
14 Large fragment missing® 2.33%
15 c.2702G>A 6.99%
16 c.3762G>A 1 1 2.33%

Total / 26 43 100%

4 COLI1AT c.3816+1G>Aand IVS 50+1G>A was the same mutation in different writing
method referencing the ClinVar database (website:
https://www.ncbi.nlm.nih.gov/clinvar/variation/VCV000039776.3)and in this table ¢.3816+1G>A

was used; °: 4 bp deletion in E50/IVS50
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7 i H AR B2 BR T AT 5 R AR R e A S 8 A 1k i st ko Y
K AIRE

fE#: BUiIR ALECE

BB RS IG H LAF R S R BT AT 1157 78 1) 5 4 € A S M S84 P i 31 Bk ( cerebral
autosomal  dominant  arteriopathy with the subcortical infarcts and
leukoencephalopathy, CADASIL) ZXFRMIMGARRFIL AR SARFIE S NOTCH3 5 A RAZHFAL -

TvE WSCERTA R RO S 5 — B 5 Bt i 12 1) S ST A8 HL 45 IR HH ALY CADASTL 2% &
Mg R BRE, 47 CADASIL &3&VFIy, AT/  CT KW MM MRI.  HAEURINAUSE

(susceptibility-weighted imaging, SWID f3##, [RIFXSSGiiEE K A7 58 & Al O BE I
FEAAT Notch3 FEREIK I .

SER SEUEE TONFIREG « (R SR S, SOEREAE, S5 G IR L, A A TR
CADASTL 3R VFJ> 15 73, Fulle MRA 75 it PN K I R LB Bk 48, FLAIR 2 8137 i »
PR CT 2 SWI A ARIRL oG 1L, Notch3 J PR S ARG & I NOTCH3 35 [ (1) 71 2.7+ X 3
PL—Ab 2B RAT R e C39TT (JmsnE > Ji fmsng ), FEEIEMREE p. R133C CR2IR > F Mt
R o il o)L LR, Notch3 3 K 54 Kl A 2 B

G0 FERIKIF] Y CADASIL BFIRBLHISIKYE . CADASIL B AU AT RBUNMRIAE,
F EL AT A R L, SRR R A L, R A PR 259 .

[5GHEIA ] CADASIL Fii i1l Notch3 &R FE RG]

TEF AL Biias W RH KRS =B SR ERD e F

WIRVE: FEECEE Email: dgq99@163. com

TAERAL: R RHECR IR B, W R R K58 — I B EERBE (1% FH 471003)

BRI HhE: VAT R AE S B T I B X S AR 636 S F R K S 5 — I B E B T 7ok X

8. —HIf AT ME&EARENBFLREM
fid: WRIREOCE S —WRER OGP Wgmk ke
W W ERERE (PVS) &R B A BB S R M WY . T = S
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LR (VD) Z R EE WA 15-20% AT GEE SturgeWeber ZEAME (SWS) , SWS N FRAN — X
PREE MBI U AR R LR, I PRSI AR« Rz JOR A s I 5983 9 32 1) — Fb
D WL SERYERR G FEREEGAE o SWS B Rr s B EERBUN I A MR, X =R R
e B IME T . 1992 4 Roach # SWS MR AL B KEHIK/N A= T &L, TH#ES.
BRI, wIReSIFE OGN, ITAY, THEME R, TTMmpNmA, waesItE R
M2, PSRRI R, H TR « Sl s R m LS kin , (Heal A K i
BUAE PR TR A A B REE AR AF IR o ARG 8 N T RIS e 1, T A il PR 9 28 e
HOCHR, FERABF NITEEN LY SWS, AHERI A B2 RN & H S LA S
CRENEF RN T

Ll

BFN 26 BHFFLNE, IAHAERE ., AR RARANE &SR ie TR EE, g F
BHE 9 DI IURINRAE, REFPRAEEE, ABif5EFEER. I AP RRIHE
Mt D AR SO UIBEIES , MRS . B4R EE 14,42 X1079/L . Fr{kidm
MiE s 88.41 %, IMPT 47mm/h, [F)IN 58 FAZRESE 7 XU R v vh 3 ik = BERR AR, ¥R 9T I
) £ SR R 2 (RISt T O J A e SRR RAE 5 45T at—PA VAR RPURRIREIT 5 A
BEZUSRNNE M, H—PuBiER, BRGEM, KBkt s
SiR BRI ERY , SR MXPUA BB RT I , NS @S TR
WKL, B TSI, TRIEE | R TEs Ml 131 vayT, [ 52 205 /0 o A%
PR R K BN KB A= B e, H AR R IR A L BAARESSE K S

Wit

A IRATTA R T — I EE 1AL SWS B IFH TR RS, 2B B IURRE o 5 A
BRI RE S M E LA AEA R, R TR R SR S5 a e« s Ed, RA1S
Wrr5E SWS, EPEN SWS A —MRAFHNSWIbRAE,  SWS BRI HLHI AR 78 e W, A
WEFE NI SR B R & SRAR S C , W1 Shirley Z5WFFCREL SWS A& GNAQ i —F
RIS RAZ SRS, BRI GNAQ [ R183Q ZRAMGHN T HEK293 4HMu) ERK &M, HIGIR
PR ™ HE 1 S 7 R B AR IR S B) p A L BEOC AR, DRI R RIS DU AT B S AR (1) 2 T 4 43t
s . SIS A IE Rk , RoTR R —ANEENERE , RIS RS LS
fiE, M2 1991 S AR Kushima S5 & RRIE . FE)SRSA 2 E MEROE , 2 BEkiE i
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7T B S R AEAE R HATT SWS SSRGS 40E , MEH I TE SIS iikiE,
VRSB B TRt — DY, B AR S L, AT TR B A I

9. 17 B -2 B i SUEF 3 BYGR = A4k & 1% B B & RGN RE — 5
E&: BECL, 2, ®EEZ 1, B 1
L 8RR BB N 7B, 75 5 266000
2. B RSB E R B O, T8 266000
*@ISIE#: %5, Email: nailongy@l63.com
[HE] B 454 1 BIEARIZEIG 17 B 2SR 28 3 AL = AE £ 4 M 5 B 5
BMAIE RG890, WHZBOREETR . B BT BRI R BB A 2R 2020 4F 3 H UK
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AR 1B 17 B RS B i U 3 MY wh = AR AR A BUBRAR SE R NS el . SR WA E
VR 1 A&, W EW N E Bigiie, ARG R, Eie 178 Ry
Jit S 3 AU = A Ak VE EE B BB AAE , GBI 45 T MR BE IR A kb TR EIER S 4E AR D IRYT
RS TR, IZWT LS T RE . S5 SMH)E AL S IR FE PRI R VR YT 178 -
FrIS [ W it S 3 TR = AR R A TR AR AE ) DS B
(oG8R Y 17 B —FeK[EmE it Al 3 BUGh = e 4R B EiMe: MR
One case report of 17 Bhydroxysteroid dehydrogenase 3 deficiency with secondary
severe osteoporosis
[ Abstract] Objective To analyze the clinical manifestations, diagnosis and treatment of one
case of 17 Bhydroxysteroid dehydrogenase 3 deficiency with secondary severe osteoporosis.
Methods The treatment process and treatment plan for a case of 17 -hydroxysteroid
dehydrogenase 3 deficiency with secondary osteoporosis was admitted to department of
Endocrinology, Affiliated Hospital of Qingdao University in March, 2020 were collected and
summarized. Result The patient complained of low back pain for more than one month. The
primary diagnosis: osteoporosis, after admission, relevant examinations were improved, The main
diagnosis was 17 -hydroxysteroid dehydrogenase 3 deficiency with subsequent severe osteoporosis,
By giving zoledronic acid, estrogen supplementation and vitamin D treatment, the lower back pain
of the patients improved and the secondary sexual characteristics gradually appeared. Conclusion
Inhibition of bone transformation and long-term sex hormones supplementation are key to the
treatment of 17 -hydroxysteroid dehydrogenase 3 deficiency with secondary osteoporosis.
[ Keywords 1 17 Bhydroxysteroid dehydrogenase 3 deficiency, secondary, osteoporosis,
estrogen
1. #&
MR G 5 XM A R d— I g A . PERREOVE TSR I 1 0 2R WA B AR )
Se R PESaE Y, e KM E R R R 4EE (congenital adrenal hyperplasia, CAH) J&—%H
B _E bR B BB ER A AR T 2 o I P DR AR 5 RS ) O S AR B R TR AR, Rt R
A —Fp A, FEAFE 21- B ks = (21-hydroxylase deficiency, 21-OHD). 11 B -
FZABES = (11 B —hydroxylase deficiency, 11 B —-0HD). 17-#4bl§Ek= (17-hydroxylase

deficiency, 17-OHD) Z&k7, Hob, it 95%1) CAH Sy 21-0HD™, 17 B ¥ [E B I &g 3
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B (17 B -HSD3) SR ZRE M WAIZRAL . ARWFFEX—41 17 B -HSD3 = 4 IF
BB WIS T G AT SR, B ESR IO 12 W7 SR T .

2. Bk E

M, 3048, thatERl bt N “BERSEAR 1 AR T 2020 4F 3 ARt T,
TAMGIR TG Z 2 R . MRk, V5. Z . #hiiES kbR, Ashie ki, Sm ks
SRR E SR NTC T o GIERHAT UM B 52 UIBR K BHZEDIBR AR, R RATHMEBRIBIT. 2
AT SR EL AL A, RN R R R A YT, BT IR “CMDEREREE 0. 75g bid.
TEJHE R TR 60mg bid” Y897, TN SO s, BUHEIRRG . FARIRTI R ot =R
FE. WRRGE A MBI R, EASTHEKRE, RIS, WRERAIET, BEEZM
ToA BRI BB 2 i s . A5 B 180em, BESEE T 162em, Hf(d, THIAISELEAS S,
AR R EMEAER, B0 HE .. SNSRI AR AL A R . A4 BP119/68mmHg,
G 182cm, MRE T0kg, ARG IER, BRMAD, KPrem, KN TAR PRI A K Rk
RUUE, AIULMRSs, JToE, B, ALSARAKE BL B, AMEGESSAIAET P2 B, BHAAER,
EHE N AR AT BEAE MR PR ARG, AR E, T12. L2 MERRAEMEE T B
- BIFERFRF A 1. 20ng/ml, ST BRI IE KK 103, 80ng/ml 5 25— F24EAEE D
9.52ng/ml; M5, MLBEFI PTH JC5H: RJGURE & ACTH FiHEIE R VaE : PEIER 6 Ul E « {2 op
WHEER 77.361U/L, fE Bk & 33. 18TU/L, i 1. 08nmol/L, Z4f{ 0. 53nmol/L, W K%
73.98pmol/L, WAFLER 197.33mIU/L; HEDhREIER : WMPIIER . BHENE. B 1-4 Z
fB: —4.22; ZEE ZME: -2.8 KT RGNEZEIEED. B IR CT )2 FH Bom s
Ji CT FHIR WA B 55, A BN REME R . KIIARIR 2 s . S 7 AR R
Je B e OB IRI P, RSG5 AR S B T8 SRR BT RS s XU A V) X AR S S8 AU [T 75
e Rz A 46, XY.

ZEEROIRE R OB ERTEERD: A5, SRR, HEEmS: Qs
PORKIR KT B U0 R BESAFER S QR ORZT: 46, XY; 5T HSD17 B 3 LK%
AZ; 17 B -HSD3 SkZAEIZWT IO, (RIS AALE S e P IRCR MEVE IR D RE JaR , e H IR B #h e
2.5mg qd. (DFFERE<<45 %5 QELRH=3 H; QG5 OHLA-B27; (5)  AS 2, 4k
BERTIRYT . S5EWE, Bl (DRRVEVES RERAARE, (D17 B -HSD3 Gh=Z0E, 55 AR L
T, RS MR REIRIR , (OYEAE R D BRZAE, HHALIE. VAT A T ER kiR
KBERZ Smg, BN 7E @ LEAE 2 D120010/ d+E AL =% 0. 25ug/d, A4 T &% 2. 5meg/d.
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e S
6 A L SR IR S Ab s AR ER D B = AR T, 3 M H R A E

fEbr: B IREHRFERF S 0. 55ng/ml, it [ BYAR R B LK ik 200. 80ng/ml; 25-Fe4EA4 3R
D 20. 76ng/ml, LM E: JEHMHE Z1H: —-3.88; AWHE Z1H: —1.46, AT EGE, B
E VRIS SRR AT 2 A, 80T HH BB — AT

4. iR

17 B —HSD3 Gk Z NiE 1 Saez &5 [3] 1 1971 4F 1 IRARIE o BRI LA K2 i) 471 4l DX T % A5 Hc %
T I ORI R AT =ik 1:300~1:200, 228 A2 )L AR AR L) 1:14700004], %99 1 HSD17
B 3 R4 Gl d A, 4K 60kb, H 11 MM T4k, @O T gtk 9922, H
1994 4 Geissler 5#Kf HSD17B3 &K FefE f5, H AT AL 40 ZAPILR RARLA [5-6]. 178
~HSD3 FZEAE S MAFTHINR P RIE, B R = n] 5 350K [ B 3R A R B S o By — I S i
(androstendione, A) ¥AL N4 EH (testosterone, T) HIIFESZFH, XA%45 5tk ¥ 78
AL RIS, BRI E R A TR, A R el R LR & BlE S I
XTI R S ALSE R #0 B E T I B AR AR . A E A, B K
WEah R E BRI, WSS B TREE, S8E W= 5 AL R 1A 0 5w v
WA TE (4, 7] o B4R N AR 42 26 (luteinzing hormone, LH)ZKFFh&Er, GIVBHME (follicle
stimulating hormone, FSH) Ml T /K¥Z23g, KFULiZWidrEAR, HHE2 LIS T/A<<0. 8,
hCG MAFIRLS 5 T/A<<0. 8 4HBNIS W, 1y S8 RS AT 2 126978 1) bt (7] o b 2 8 35 T v L
R LB DA % 1 ] P AR B Joia 1 7K P ey, BRI T st 4 b 5 A CAH %5 501) o £HX 17 B —HSD3 =
SRR TR S S B R A I 5 MR PR A I R, H AT MAEE SR, RN, )L
FIARMA NI T AP R DLAERESE —PEAE, HrESTTUUES, B IH F IR A DI MR
HZA[8], {HEBR DSD 45 BELH 2 75 B 1Z 05 15 AR T IR R K AR AR 0%, R 7 e A 2 I b i
W9]. BESEEGIm PR 2 LLYE R Lot s P AR B AR v .

BB IAGE Costeoporosis, OP) @& —FME & HHLUGM R EWIN, Btk
B CA K 5 TR A AT A B VRSO, AR R R PE OP ANk vE OP. S BRIl Kl R FUR
(IR« PRI BEJGR Y 7T S 34k kM OP™ . 4k R VB R ERAA T LT B R A8 42 Bl Lok,
HNIEFCR I, B RS I ANTE TR, EIE 50%~—80% ) 551 AT 30%LA L i Lok 4k 1 I
BiAa"™, 17 B -HSD3 B Z B PEB /K RRAR, AS BURF WA ZIR . B2 RAER . B AR
VR, X BBERI 5 R B OP AR BRI ST L fE R R R . BFXF AR R OP, BRIGIT IR K
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g LN, FTARPEAH N (95 BEATL ) B B XOUBRRR £ 8 . AL AN HUIRSS BRGER (rhPTHD . et
PRS2 RIS 43 D AhRias T s A EAREHE AR E, IR R T
BER, WEFSUBIR HhREEATIRYT, 2 EE S M rhPTH IEFEAS AL

SR

[TLRARKAS, AN TS ek, 2 514 21 B E AR B 7 I R 2 R 0 A D1 M B R 225441, 2020,48(01):35-39+5
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10, FRREPEARBE & RALAE 1 51

VRS 288 SRR IR iR BRAKRS SEERIE X%

CREEERRS S ERE N 7 WA R, REE, 300052)

[FHZE]

H R R R ALSE (T10) A2 — M W R B SR-&4E, BLEdi. BIrALE o 3%
[ PRAFAE o AT ERIRT AR Im R R BUAS B, Jioed 2 A N eSS, BB IRTZAIRIE . A0 1 11k
PR & PR 7] 188 40 R ARG BBlE 1 SR AE IR R A AT TIO B2 S 282 W i i, Il SCik =
>, DAREXT TI0 AR,

RS 5

BEL, 56 &, EH “EHMEIE 3, MEMESIHME 4 7 ANBi. &k Jeiias,
ATAEWAE, WiE . w2 AR, R e, DURL) 4 2%, WISk 0Tem®,
FRAERAME . ALIOAS T . ARSI, MRS MURE, B IRES T =, B (TMP/GFR)
0. 19mmol/L, ZE&EMEMELHH X 2. B ECT S5k0 1y, RBEE BALAEIZ WA . AR e, 1
RN I 24h JREGEFRZE BN RIEAT 52 Wi, BRAM T 8RR ER . B NEBR T EE &G R e
ZREE. R, F2 BRI 1 S A E X BB AT R A 18F-FDG PET/CT ¢ 68
Ga—DOTATATE PET/CT "I YA LA AW B 30 i AW 1 o 85 B2 R 350 50, TR RBN, AR &%
DOTATATE S HUF W 48 5y, 25 FE A2 I 73 W JiRg T RE A K

ANBEJE T LB =R R BEEIBE e 2E . 4E2E 3R D W 7m SR MRS iR O IiayT, I
R b 5 RE 3 B3 DOTATATE SR 3 1 vy, AT B il ki) i, 522 B gt v
% 0. 32mmol /L, FEMI B iy o T B AN IE 2 HEMA — e PR A, W0 DA R B8 il Ky E S R (G
T BCRESHAYT, TIESE 2 R 3 4 RE &MY 0. 42mmol /L AT 0. 37mmol/L, Jt
AR, HEEEMAESER L, AEdE— B s, eSS, TR
N E VIR AR .

ZR 518

A5 5 32 L[S BEIR SR PR P (A YRR o RS T DMs A BT, dRsmgi A= D &
EEEAE R D RTT, RS 3 REEMBEA S 0. 78mmol /L, TRP bEF-Z 96%, 'HF @SS =
% 0.88mmol/L, RJGH 5 REMMBEEZE 0. 97Tmmol /L, $RIRHIIAF|IER VLR, FKRMIERIZR
W Z R o

AR ZHEIHE TTO BIIRE R —Fh SRR, B IR & 45 4 41 2125 S5 (R IR &k bR vk 1] -2
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R (PMTs) 7o BF RFRALAEH IR B L, DA BOR A I, Oy NG 555% . PMTs /]
PRI B FGR23, AR S B /NE B AN-BERR P [F) #4232 & (NaPi-2a M NaPi-2c) HI#Ri%,
FEUE WERE EIRIREAS, RATIREHML . WRARE2IR,  TI0 HAE 25 ma A ) AE E
B, HE G E AR T RS . (RIZIR RS PR AEEXERE,  H SR A 4R IE 95 1 A
HRAEREAR B2 1 (] 7E 2.5-28 . RITHISCEREGERY], ERKMRX &
PET/CT (SSTR-PET/CT) RJ e 4E T1O & A R A AT 52 7 h A ¥ 4 B B E L« 58 4Vl BRom A
VR BN — TS RAF, (HEADBE R IRIE. S TAELYIBRR TI0 AT f
FGF 32 A4 71 AR G A 9 o A 8 B R kg B 1, AR AR SR IR 7 808
AREE— ST

g b, B PEE IR BRI, FORREIE, AAERERER. Ul jess
HAE FNERT RS, WEMGEHEARNER, TI0 WkH A THRKMR S, EERA]
PR IGVE o AR AR KA ZR AU T 8 A TC T R I B SR B (K v 7 S

(ocHinl ] ARBEMUAE PR PR AAE AR AN ER 32 A4 T g S5

11, FAENPEBTZEE1E 2 5

B MM 1, REE L BE L Bk

(L. WEETIALER B -kl 2. 35 By R B BB fe N7 ilbkh)

O TRARAFLITZE S AE . RIEHLHI W, 18T

g1 B &, 9%, TR “HEIKOE 5 £ iz, BILNE MRS, 2N
Wi, Skuis RESEZA 20 %, (640 3-4 AN HI AL, R BSARRREGIRIT, JEH ARk A
2, B)LHAAE 3. 8kg, G4 50cm, TLEE, Apgar VP4 10 40 RAMIE, 9 MH KT,
1B 43TE, 19 3N HauEl: 4 S NFBERIMLFER )R, ERKBEEAE: TABKE,
TWEESABERK, THEKRE: T, KME1 R/ R i, oo ARt )RS,
ok, TMEFEAR, TOREZMRKEZIR. I RETRA . MG Kb . SLRHER
EEES . P CRMBE . Ak B 118em, EFE 58cm, F#FE 60cm, {KHE 19k,
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M, SkmiJoiE, FURIRTCM K, XF Tanner Bl #i, FH-E Tanner P1 #, Wrig. IR
wAEH . AHENRE A MERE (5O, . B (5O, HER: K 4. 23mmol/L, Na 136mmol/L,
CL 104mmol/L, Ca 2.48mmol/L, P 1.66mmol/L. ZEIMLFE 4. 2mmol/L. HIh: T3 1. 7lng/mL,
T4 6.52 1 g/dL, TSH 5.661 uIU/mL; 22 8: 00 ACTH 14. 58pg/mL, IfiLF 1.96 ng/dL { ; FSH
2. 4mI1U/mL, LH 0.67mIU/mL, E2 <5.0pg/mL, PROG 0.13ng/mL, PRL 39.42ng/mL t; g%
B 253056 : GH Omin <<0. 03ng/mL, 30min <<0. 03ng/mL, 60min 0. 04ng/mL, 90min 0. 03ng/mL,
120min <<0. 03ng/mL; f#i & Z=ARMAE AT 058 : GH Omin <<0. 03ng/mL, 30min <<0.03ng/mL,
60min 0.04ng/mL, 90min 0. 03ng/mL, 120min <<0.03ng/mL. FRLLE 1.016. H# 7%, FE
RMRT (& 1): FEAASAL 0. 28cm, ARG 7AL, FAKEI K. SWr. FEAARWIBH B2 SAIE
RREARIDRERGERE CE _EIR Y FRIIREIGESE . A RKIMEZE) . 4 TEAHE IR Smg bid,
EHNEKEE 2u FFEN an.

Wl 2. BIL, 5, 156 %, FEH “HERKREE S E” fiiz. BILNE RS, EHIR
7, RSEER: o IRILENEIEEA R BRI 28 X, ZHITCRFIAH 2G5,
B Al i B fu sl s B LHVAEARE 2. 5k, BKAVE, LEE, Apgar PR ATE; FFFLIRTE,
6 MHHF, 1 BoulihER: 10 ZRAIIIFER L, ERKEREAE; RS, TS
MMRERAA, TCHZESE R R, TR R, OHw SR8, i, oo JiX
ms DR, oSkIR, MBS, GHWEZ RN EZIR. MG K. TosM KA
I3 5 o SCRFARNT SR 5 U5 o SR GBI S . B B 135em, FEPER 66cm, T HEE 69cm,
RE 29kg, SkAiJCHETE, HURERTCHT R, XF Tanner Bl i, FH-E Tanner P1 f§, PHZEK
3.5cm, XA 0. 5ml, Wrah. MLHEIEY . fEMA A M (5, HIh. B (o), H#E
Jfi: K 4.52mmol/L, Na 138mmol/L, CL 109mmol/L, Ca 2.26mmol/L, P 1.26mmol/L { . %}
M4 4. Ommol/L. i I)j: FT3 3. 94pmol/L, FT4 6. 80pmol/L { , TSH 5. 35 u TU/mL; FSH 0. 41mTU/mL
{, LH <0.07mIU/mL ¥ , E2 79.86pmol/L { , PROG 0.68nmol/L, PRL 29.14 ng/L t, To
0.67nmol/L | ; A&l 44715 : GH Omin 0.058 ug/L, 30min <<0.05u g/L, 60min 0.073
ug/L, 90min <<0.05u g/Lo JBREFRARMBE A% : GH Omin 0.083 ug/L, 15min <<0.05
ng/L,30min <<0.05 1 g/L,60min <<0.05wg/L,90min <<0.05 1 g/L; ACTH Omin 3. 33pmol/L,
15min 3.53pmol/L, 30min 3.04pmol/L, 60min 2.6pmol/L, 90min 2.89pmol/L; Il F Omin
27.34nmol/L, 15min 40. 79nmol/L, 30min 29.42nmol/L, 60min <<25.7nmol/L, 90min <<
25. Tnmol/L; JRECEE 1.010. H#4 10.5 %, FAAMRI (& 2): FAAATHE4E 0. 3cm, FEAK)S
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oSS AL, =N SRR AR E T, AR W R R . 12l RN S
B BRaEAA D) RERGRE OB LR R DY REIGRE . FURIRThREIIRAE . AE KRR ZAE) . 45
THLH UK 50ug qd, EMFHE IR Smg bid, BAHANEKIEE 3u K FHES an.

TR 2 4 E (pituitary stalk interruption syndrome, PSTS) 2 PR3 4449 b 44
HRE R, SEERAIDIEACTIRARLG SO, WA EATTREANR, BAEHFAL
(EPP) mRRan“GEMmRLi M 7o, W LLSE— s Z P aEAMEZ ( multiple pituitary
hormone deficiency, MPHD). HIRJRHAR, £°90.5/10 73, H¥EZ T4k, By 2. 3~
6.9: 1[1].

PSIS HIRIFHLEI A o0iG 2, W90 2 B4R vh T B R 5 F e RAIE T B - TR K &
AR B OREA ™. Hoeik. 2iik. M. SM Rk E 85, Hh
AL ARIE R B, b7 60%~—~88. 9%[2-4] . FE T H K [5]55845 114 # PSIS ¥, 7R
B CEIREGTE. B2 2091 B, & 79. 8%. H RTHRIE 11 PR BRI 15t T0 25 B 1 A
AL PSTS KA SR G R, A SRt B T8 57 15 5 S0 A4 A9 £ 4 B BT 222 1) A A 4R
PSIS MR Z T 2otk (1], ATHR XOES 4L 77 U B . H A W A = D5 9 AR 5 350 2
PRI IG A B S AL T 5% R [6-8 1, AL A 30 2 A1 [9] LHX3/LHX4,0TX2 . PROP1 HESX1 .
PROKR2. TGIF. GPR161. CDON. ROBO1. HefffAfiih e [ i 2 A HiE [10-13].

PSTS W2 Wt = EARIERFAE 1 A I R R I A2 K MRT 45 5o AR MRT RRAEPE ARy : (1D
AR R EAR, MG (2) WAAWLMEEE, @A MRT EAT R, REA LR
PRRAER S8 CT _EAl s (3) M mifs 5 00 . A al R AE TV b AT R0, i WoT 56
=R R R, H RS R A RS TR . AR TR R T R R A Y TR
Sy (pPSIS, FEARKNE AL, TR E RN (cPSIS, FARRIWIEIE L), Hyn]
P/ AR R B A R ARG AL % . 5 pPSTS & LAHEE, ePSTS & JLKAE MPHD
(R SE . PSTS LTI Z IR AR, EARAEKKR F I H IR 32 B IR R KD .
AR J LI PSTS B8 LAY (I RAFAE A tH AR J5 AN A RT R ISSE 22 . W TG /0« Itk 7ot ] 42k
ECHLBE . AR 7™ S/ IRV ANR 2R Eibe s, PR A B R A AR KR i, XN E
R I 55 LI 2 A O B K I R IR B ™ B TR AR B = L o . SR ARG A B 45 T S
o JLEMARIZI PSIS 2R N B M/ KBS, B 6 I3 K v] B8t ILHT 1) 44
BERRZ . ALK ERTERILE, mMITFekk. B PHIRMELKE 2SR, ©F
SEH IR MRT f&, FEBR PSIS. Pham[14]5543&E PSTS 78 24E LI RN BUAEAR S & 20. 6%, 1%
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MBS R AEZ 16, 0%, FIEIER 5. 3%, W 29. 3%, /NBHZE 40. 4%, F&%E 10. 5%, A EALE
PLAMIR I B S8 L2 TR R B2 B T AMEA K BEWRIER E#E (6.0 2 9.5 %) [15]. &KHE
XTI (16145415 13 4, ZWHER 8 MH ~16 %, HAI4ER 10 %, 11 & E7e s =1 4
LR (84.6%), 9 HIE WG HAKBERBACR IS TCIEE, 13 FIhAERKEERIR=Z . R
BERER =& 12 4] (515 92. 3%), 10 B4 A NE R DI REMGR (76.9%), 13 4 &) LTEAK MRT
BRI AR BT 4T 4, TR FTH R B A R AR S A s S

PSIS (3697 H AR S AR ME— A Ry 7 Jid, B E&AEBR. BERERERNIBT .
B LR R . BRI ER . A RKHER . MRBERSE . TSR A Dy R 1 PSTS &L,
MR B IIT IR R Z R 2 RE, JFURTRITT LSRN I B AR Z AN A S . 18
AR L) LB, AAAERREERI L, WIEAR)S 36 N H WSS, WGE AWM FIE, #HE1 SN
HATHMRFFEARGYT [17] . NIRRT B ZE DR EER BRI 3, B ATEBR_E R 7
B 7 TR ORI A RN COnvE R AT B AE I D, i
KB N RIESTE, 3 NHRN—ANTHE, BANARMEEEA Z0RT N2 T . JLE
B, AR TSGR/ ZE L NEEFLBREIR . MR LE Z R R ME IS IR R I, 18T A Rt A,
HHEME, BT EEE RS SMYERE e, BRAEEDIGIEKR. B REERNK
BRRBRTNIAERT 12 %, ZZ AT 10 2 118-19]. A —/Milsr B fEinsrid
PR ML e, HONVRMEEBCR 0 3 R r R — e ReRrst. TR, B4 E RRM, 2
W B ARG T AT B B AR I . A AR B /R KRB0 kb 2K GnRH AERE AT HCG/HMG 156 A= KG9 A
o WK GnRH AR 75 L8 3 T AR H A7 A2 R W BCE R Th R S8 B R (e ME IR IR g i . etk
F, KAFGRE, TUEBITEMEZABER S BAGTT, (RS —MHIERE, AT RK,
AIAT AR R ER AL HE O VE T Bbk o 28 GnRH VAT .

2
42  EARKJEMRAL, WARHIHEK (Hik) R IR S 5 AL, AR R B R (HFk)
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®1 G HIN =REMUAE R BRI R S | B3

IELEE(5'-37)

R SLHE(S'-37)

GTAGAGTGG AACCCCTTAAGCTAAGCG
AACCCTCCAGTTAACCTCATATCC
GAACAGCCGGTTITCTGGCTCCAGTC
GAATTAGTTTTCAGTATTTCCTATATITGG
GCAGTGACATGCGAATGTCATACG
CCACATCTCACCTATTTTAGACATGCC
GAGTTCCATGTGTGTGCACTTCCG
AAGTGGGGGGCAGGGAGAGCTGATC
GATICTGATGTGGCCTGAGTGTGACAG
CACATCTCCCCTGGGTTTATTCTCAC
GCTGTGTCCAAGTCCATGE

APO €2
CTGOL
CATACCTGCCCGCTGTAGAT
TAACAGGATTTCGGGCAGTT

" GATGACTTGGGGACAAAGGA

e CTGGAATTTGGAGGGCTTG
CATCCAGCAGAACCTGGAC
CTTCATCCCACTTACCGCAGE
ATGCTTGCCCAGAGCAGGTGTC
CATCTGAGCAGTGGGTGCTGE

GPIHBPL

AACACCGOETAAGTGGGOGTG
AGCGAGAACTGCGAAGGAG
TTGGCTTTTCCAGTGTTTCC
CCTCGCAGGGCTTCCCTG
AGATCAGCCCTGTCTCAAGG
CTTCGTGGATGGTTCGTCTT
AATGTCTCTTGGCCCCTCT
CAGCTGGGTTTCAGTTGTGA
GCCAGGGTAGGAGGAGAGTC
CTCTCAGTAGCCCCTGACC

ACGCCCGGGTCTGCAGGTGGAGGG
CACCACCCCAATCCACTCTTCCCC
GCTAGGTGGGTATTTTAAGAAAGCTTGTG
CTCTCAGAATGACAGTCTTTTCACC
GGACATTGGGTCAATAAGGGTTAAGG
GCAGTGAGCATGATGAAATAGGACTCC
CAGGAGAGGGACTGGTGCCATGATG
CATCAGGTGGGGGTCTAAAGTGAAGG
GCTGGTGATGGGGTGAAGAGGAATGC
GTAAAGTTTGAGAAGGCCTCAGTCC
GGOGGAGAGTGTGTCAGGAG
GTAAGTGCTCATGG
TCTGGGTCCTGGATGCAGT
TCAGGCTAGAGTTGGGAGGA

ACAGAGGTIGAGGCAGCAGA

ACTGGGCCTTGGTGTCT
CCCTTCCTCAGTCCCAGTG
CCCAACCAGGCCACTTTCA
CTCCTTCTTCCTAAGCCCCTG
GCCTGCTGGCTTCCATCACAC
AGGTGGCTCTGCAGGGCTC
CAAATCCATTCTCCAAAGCTGG
CGGAGGAGTCTCGAGGGAG
GCTCTGCCATGGCCTAAGTA
CGCCCATCACTGCCCTCC
AGGAAGGAAACAGCCTCACC

AGAGCAAACCAGCTGCACTC
AAGAAAGGGGGCCTGTAATG

ACCCGAACTCACACACCTTG
GCACTGTAACCCCACCTGAA
GTGGGCGTTCTAGAAACCTG

CCTCCCACGTCTCTCITGG

TV
=

. GBO2>A

FEFE, LPL FZETERRNG AT B oML 0 A0 5, DA

—1

FERREAES S A L LMEL BRI A G 1

L J_\ =
B2 ARHEIE 1 AS % PR B B i Sk 7 i 2 G
e.G553>T

b3 A0 5 3 B L B2 3 390 6 A0 o A O P R 40 6 A 1
LPL 2 TG A3 ik B o Y B Al , 7 0 5 6% i kUL s
GPIHBP1 #E Bl R 245 6 40 075 P4 1 200 6L 6l 7 ol A e
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13. XRTJILEEBMREBEAER 1 FIRGIIRE
e WfEE, Z2EL

(TR BHE R 2 R = 2205, VT R RS R 2258 — B e ke, W s BH 471003)

[FZE). BB £ DYNC2HI FEK 2 & R AL S EH B 3% K B 50 B R I S ok ] A8 5
k. J7¥E AR 2018 4 9 Hhis T R RHE R A5 — M B EERE i 1 BIG IR BERE,  XJ HlE IR
R AE Ko i DR RS I 45 B 3647 20 M. LA “DYHNC2HL 7. “TRPS1”. “/H8%” K “TRPS1”. “DYNC2H1”

“Bone” JAygdin], £ b AN BOEEE . 07 BUE AR IRSS S & . PubMed HEE, WD
ik i& DYNC2H1 AHSSH i, FFiEAT BRI 2] . G5 UL “RKIEME 6 4, EKGE 5 47
W12, KT DRIEA R : BEIRH LG R0, Mo S 5a B TSk AR RS, B A A
M\ BFEIEAZ DR $87: Hi8 = BV A B A R . FEE 3 &K 3L LAE TRPST FEPRIAFAE—
R F A IRAFAL 1, (e ABA2G (IRMZERA> IS IERS) )| DYNC2H1 77-7E P Ab 2% A AR A (c. G5621A (1%

MRS, c.G5942A (LRG> RIENS ), H & LImPRR I DYNC2HI A i P Ak 2% &
FARE I, BAE TR SUH AT E N AR WARTE . G518 AW S LA B ST . MR
T A IG PR R IS DYNC2H JEEK B BUR M I B R B A R 3 BUAEERAN K 2 45 R & 43 AH
5, HTRIABAL AL ¢ GBE21A (LGIEEIA IRIEEAS ) | c. G5942A (S NEERED JIRIEINS ), o) 3= & Bk
SRR R B AN R 3 BUAE BN E 22 R ) DYNC2H1 3 [N S8 AR 3 7 it sl AT 1 — 2 I
X

[CHial ). BEH&9%; TRPS1 E[K; DYNC2H1 EEF; KERE

AL I 2 T B R AR R S, 7 AR BB R IR B R B AN AE, AT
SEEE AN R E AR A R R B A SRR, T )
B G AEER)LEMEERE" . XIBRERT 2555 RIR A LAL, IE]hE
RGO I S F AL RS, S (IR AR . AR SCHGE 12 —I7E DYNC2H1 .
TRPS1 FERAAAEA G RAR, XA B %K & 5 o HoAth R sz 2009, B arE W G IR
AR BRI, A BRI SCRE S 5 R A Sk — 22 5 K .

1. JRERBR

sk, L, 6 2 1040 H, B “RIVERE 6 4, AKZENE 547 e TR

BILR GIPL, A=, AR 3. 2kg, AEJ5HPHI A B3 (RAABUE KB FANE)
ToXGM . I, T R A, PPN AE, TR R 2 AR AE, RATI2I6 . 2013 fERIE
K8 MR & e ie TN T B = NRERE, 5EH W R R BR: RIS HE, BEs DR
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PoR: FEEEMIELEARR, RTERCHE. 2017 FEHE T ERHE K8 — R ER,
T DR IEML T #7R: EARE M AG RO, Hor S5 s T S48 DR, B ERE A
XUMPBEE IEAL R« B URM B« ST TE UL B« BORBEBCIEMIA e 1 SUIBiE . I &
Fom e . BRE A LB R H s 2. 30 2, 3 HEUREL A% . Bl BN, RS0
Al GGESC. B aisAE 85 43 i)
RBPRATo S, ARLSREES, R ERE, PR ERI R,
1.1 BRHA A

AR AR, O IBRE A ARR W R, B 106. 5em (<-2SD); & H: 15. Okg (<-2SD);
BMI: 13.2; JHERE, Ai#KIR&E S, KEEE, AR, KMLHE, fixkcH, BRY
AGIER, MKW o5, A B RTEA B ks, T G AR, DA IR
N, PR, SMAR, R KRR, WM 40. 0cm, JCXSM. Y HHG. ARG,
FLERIES, WUIRIBRIES, JoMIBE, JoHm &, JoKM. R, I, R e
Wi, GRS PIREMIGIREE, TIPSR EN 2 R, DUB e, ME R BRI .
1. 2 FERIRG A

W LVERK R IR, MERY .. RIRKAEEZ T RE, HAEARRINA, %87
TEAL VR AT RE, Foe bR FIF U EIR N . KESCHEEE, &L E NS
Al U LA A B A ik 2 e (dbnD) R R i siin =

BRI SE R R ZRE LR RBERNGE R EUR: 1 HEERAMFFER: T 2.
55384 77 SO B AR AT IS5 SR (ADD: TG 3. 5 astAe 7 sUBH I I i AR AT I 45 5K (ARD:
Tos 4. 5L U BB ARRT IS5 SR (XLD: TG 5. 538046 75 U R 20008 R 747 A 425 2«
Tos AMEET (Exon) ONV ASINZER: ARASIZBIFFEDIE CNV %o 85 RITRIZFEALL TRPSI
SERF) exonic XA —AbI A FRANL ;. A5 42G (RMERS > 19I5 ) o 7F DYNC2H1exonic
X3 IEAFAEPIAN AL A, 0 H0A c. G5621A (KGNENSSHRIENS ), ¢, G5942A (1L IEI4 > [

%),
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2. Wit

2, DYNC2HI 2 c.G5621A (p.RIB7T4K) FEIRfY R4 RN
HALE ) « KBl DYNC2HI R[4 ¢.G5621A (p.RIB74K) & FEE

CREIE#E ) « KRB DYNC2HI 2E0 ¢.G5621A (p.RI8T4K) F& A

(CRIEEEER) « KR DYNC2HI 4 c.G5621A (p.RISTIK) ZHEHFE
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2. 1

MR FOR ) A A L B DR A BT 4 T, A R I I 5 A e DR DG 11 R R S 4 R
{ERTE SRR ZS ok, AFAE L AMFE R AR 41, P AR 51283 B IG AR R IAFAE — & 1 AH ¢
PEo B 3 AT ANZFEAAE TRPST FER (ai% 773009 ADD K exonic XIRA I —Ab 2% & AN A
c. A542G (JRVENS > G IERS) . I BEFR AT p. QI8IR (BRI ARR): LERNEHEZ S
MEBER-S-F (A ZEAME (AD, OMIM: 190351), HHEIEBR. Wi LEHRAT R, X5
BFWGARRA (M HIRE R TR S5 Wk 1. 2 s, PR
DYNC2H1 H:PH CitfL 7759 AR, AO) 1] exonic XIH_FiBAELEPIAN AN A, 4> WA c. GB621A
(S ERE SRS ), c. G5942A (IHIENE> IRIGNG ), H4 7355 S EE IR p. R1874K (KR # A
FR) . p. S198IN (L2%(HR > RAMENG) o728, DYNC2H1 LR EiE SEE I A EAR 3
RUIPEECAE Z FRWE TR (AR, OMIM: 613091), HZA#FIGIKRES (MBS .. SME/N. T
R A ARTT

R B PN IER F,  TPRST JEAE CLinVae $dfE Eh Clist, A Jetafk B ks
f&, HrBmEBR-5-48 (A ZZEIE, SRS EF A, WS RANSURM N <
AERMETRAR”, M 11 d i —ARER RS, R W I T A RIE T 5256 1 DYNC2H1 F: K] o (1 7
ANRARNL R, AR E TR S5 REE, 12 EE 58U e Ok B itk 18 44 (10 R I I 3 R &
AR 3 BB EZIRMIE, SRS BEG AR, KB, B IR RAR R,
FIGEHWARA 5 RS A R AR I .

WRAE IR 4T, FRATATLAASHI, 481K TPRST JE PR RIE T 4235, N Jetaik B vEifE,
EASREARR I 5 SR S AEA R AARER, H AT TPRS1 F K5 B3 ORI F A A AE
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FHSGE ;1M DHYC2H1 2[R F P AN SRARA s 23 il ok B T BB SRR, HONH G (iR B ikt A%,
FLRAR PS5 B I RIER B 2 AR AF,  ABAERCHE P b RIS e, BURIEAR A, Rt
ME 7R~ —E B PTRENBUR RAZ, HZ& T H AT 6k = 208 R UESE SR b I R WA RAR A7 53
5BFE WA R RS, MARSIH eSS, HEMSIEEUEE, JHIEE 2 K5
DAL B 22 (R B AIE I 35 (A 1k

SR

[1]Miotke L, Lau BT, Rumma RT, et al. High sensitive detection and quantitation of
DNA copy number and single nucleotide variants with single colordroplet digital PCR
[J]. Anal Chem, 2014, 86 (5):2618-2624

[2] 5028 0R. BAE B R R e Wrdk e [T, R E ATzl & CGRFRO , 2015, 7(4) : 9-15
[3]mHRAK, kI, R, WAL B S AR 7 HoR R BEf [T]. i i B AR B R 5
&, 2017, (3): 203-208
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WFSE & M6 T S p F MIDD. 897 LUE FE AR S
oo A 0 L R P 4 40 7 AR o 3 L i B 4
S A BE 100 I SR 0 TR B Th RE AR Ak L (A s L 1 —Fh
K S AR A e B B R TR T T O A R — A
LS00 3K S K 7 g ol e 115 04 09 o 3 ek (ol 6 e s o]
fov LB OIS DR B2 X 2B AR, FE T L0 BRG]
P it B A T L (A i

BB AT I HRTE (0 g

& £ x w
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15, RIARFERLEIPEIRFR B Werner ZR-A1E 1 4

TE&: i 2807 DM 2R 25T

T PR 2 58 — B R B Bt 4 43 WA B

H K. Werner ZEEAE RN 380, A& —Fh 2= WL Ao Gy (AR B PR 8 4% 1R AT TR
IR R RAATY . R R, IR . BRERAS . A Re g . IR A . [ Py 2R LD
BEPRI R 12 (1) Werner ZE-GAERIRGIRE . FATHGA T — @1 LIHEIR WG AR 245 b v 2 35t
P MR A B VEAR DD BE RGBS SR B RR RS TR PRR 1 9], 4 bR TR DR Rl
WL RN FERI RAR, 5128 Wemer LR 1iE.

Jiik: A RIGHL. WA TR S AR TR VAL . KGR A B AR BRI L b
M 5+C BRBE GRS . HOG MAFiRIess, 4170l p . OIERE. BEHERE. EHASE
M TSR R UL ISR EE, o I T 1R R 2R RN R0 IS 56 3 4 A0 Sk RS

SO B 40 SR DINE, RBUVEE . BOIRUE. BRPEAS, U R OUR BBk B RE R
JEE. KRB, PEEWINE, RILEAZL, MRS FURIR A b A . B SOE AR
WA, BERRIN B AR . SMEGHARSIME. DUBLran, 2 FREWRA> . R shlikdsishel, 7 2n]
UL 2 ANzl . HbAle 8.00 t %, miflgiMAiE: TG 11.19 1 mmol/L. TC 9.06 1 mmol/L, JF
hRES%: GGT 77.00 1 U/L, EIGPRFIK: TSH 7. 49 t ulU/ml, FfetEIRThAEJkiE: FSH 30. 40
t mIU/mly T 53.54 | ng/dl, ACTH NBZBBFWHICTR R, PERWPIUAE. PUZPTAE. %
BRI MAMA L MU RATIIBAE, JeERZA 0T 46, XY, O HEDR: SO, O F
88 IX/7r, LT (AT, JEHCRE R JEliH. HAEESATER. AHRGEEER:
SERARRRAR N IE R UCAE R . DU PR B EE . DR RN RSk i
KAWL 8 AT RSN TR, o PRV EERAAAE 2 DAL C.3384-1G>C.
C.3744dupA, HEHWRMPAZMER ORI IRIiZEgs. 2. ANEE. TEIRThaE
AR O HAF A Werner ZRGEMIH WRAL.

it Werner ZEAMEIGIRIG T, FERHR KA R BRIt AR RN, R
MBS FEORZ . BEZIGRERD, NH-—Jo R, 8 tH R R 43 A 72500 12 W
MIER . 324 MICH IMIRIT I, UOREYRIT A E, 554G NMER rhIGF-1 R4 AR 2
SERIT o W TR A R T, TR R NS B, REB i, T H
IF LA BRI B I B 5, PTG R A, SRR R . 120w R R R i s g DL B e £
ST T Jdk— 253897 (WFERAYT) A MrERER .




2020 - pEIEE - A5 BIUHEFERKIEIR

16 ZRMENWEE 2B B —4FI 3 CERE =

VR 2 UR 1 SEEE 1 BEE 1 £ 1 £2ED1

L B RHE R 2258 — I s BE R N3 ELE 471000

Z RN IRIE 2 B (multiple endocrine neoplasia type 2, MEN2) J&LLHUIRIREERE
i (MTC). WEESAHAEIE (PCCO, LARJEURMEHVRSZ BRDIGETCHERE (PHPT) ARFAE R Gy (i
WA . %R T, AR ERZ) 1/30, 000, B3 AR LLEIAE Y, SRR R AL
BREEN 10 S YLtk b1 RET JEaFE RS RAS « MR IR R AUAE, 23 29: 24 B4 (MEN2A)
A1 2B A4 (MEN2B). MEN2A W] 4324 4 FHEAL: (1) Z281 MEN2A (2) MEN2A £ 52 ik & B vE Fn A E AR
(CLAY (3D MEN2A £EAfAHAAH (HDD (4> ZRPEHVIRBRREFEE (FMTC). it MEN2B 5%
UL, Z515 MEN2 FJ 8-15%. 124 N4 5 MEN2B 75 51 R TR IEANEELL 30 7). AT FEii et =]t 1
151 MEN2B £8P I R i DA S 1 57 W IR .

Iha PR 8564

29 BB, LLCRIISFETEY 1 AR NEVFT 2020 42 5 AKPiEi2. #fk: Ht 161cm
Wt 38 Kg BMI 14.65Kg/m" /AR, VU, XUSAERIME, &0 WR/INAGESRLIR
g5 (B 1D, A2 AT fuk S BRI bk B g, SO FEBR R340 BT figh Je— K /NE4) 1. Bemk 1. Ocm
S5, PURE, FRGE, ToIRdE, BURNBCGRMPEKIN, SR T . IBRDE R, B4R EEK.
MR KL BRog 28 Bkt SERATE, WS RIMH. A 1, B R¥r. A1 1 &,
TCSH o 4 B 2 S AP (CEA) >1000ng/ml (0-4. 3), B&45 2 (CT) >2000pg/ml (0-9. 52),
FOIRIREE S . HUIRIRAL B RS, RS, ADoK/ 12, 9%16. 3 mm, A5 A RE D) K
/NZY 12, 9%16. Omm, WRFSJEZ] 2. Omme 2 AU AT UL =ANK/N353) 9 13, 8%9. 6mm. 6. 8%6. 6mm.
4. 9%3. 5mm (KA LYY, TR, L59E, T RAREASE R, AEET UGS Hod /s
M HCR IR Az, ¥RE, FTRM, K/NZ) 12, 2%7. 9mm, Hz KAE> 10mm, MAHEEL <1, LZAH
M, B FRER, PNEREE RIS, SRS . STERIR LSRR USSR R B A ok, A2
BB T BEMR LS . By (. 2SFRR. Z2RIBETTENSX, ANERIMNE & .
FORBRGS oA 7576 MTC, FFTMRE S5 4eHs, Fudb: CK (+). TG (=) CT (+). Ki67 40%.
S=100 (=), CgA (+)o LAV ). TREMEMERI . MARPEIEE LRRIEMT: -5
FPg i <<0.08nmol/L (<<0.18=. HEEEE LJIRE 0. 18nmol/L (<0.50). FHEIEERE L
lRZE 0.56nmol/L (<0.90). RETH:H (K 3): 10 SYalk 16 SHMNE T8 918 HIL T 5848

(p. M918T), c.2753T>C, ATG—ACG, SEEARL NITEMR. " I-EH ST (MIBG) EA%3E
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AR B R DX PRI v . 28 TR P BJE 12mg qd, 2w on/lw of f, FLAE, #ibfK
e S A&, MTC Mg AR R e, SERIk B 45 B 245 /)N

FAWE

KA RWESE, SRXREE (B 2). BT HEET L RET p. MI18T JEH X RIGILE,
PR T L TR RAE

e

ZEERBIRE A M, A, B, AR ISUS IR H AR
FOREETT . m 25 /NEBR, RIRABERILMIC. XU PCC, RI%EKi%E, RET p.MI18T K&
RIRAE (4,

95% ] MEN2B B N 16 S 4ME T MI18T 848 (LF), 5% 15 5 4MEF ASS3F 84%,
MEN2B JL-F- 100%F¢) 34 i MTC, 50%F) 34 = PPGL, 5 MEN2A AR[H], HURSZIRAZ R, LT
LO0%I) FE A - Wb R/ 0, n REGAME . TR, JE)E. RS U5REL., &, hiE
T2 P A R A

MEN2B-MTC2& T A MEN2 H & s B 5« AR 28 VE A sm I A, DRI RO IR i A e e R, A
B EHEIER, RMEN2BEE M FELIEH, Wl kAT HAES 14, B 20, &
JSSUM IR BRI, H AR S5 1R P RO AT R 2B #6 8% o MTCR 0T FIALI T S AU, FAR R 1 IRTEIT -
20194 R F A Lancet —TF 7T, N ABRA8H >, 1970-20164E345HIMEN2b 35, HA33845
AT THURIRTFAR, S50 RMEN2B R <1 B ATHURIRVIBR ARG IR m i &L, HRX2H
BEAEMCH R 2 RS L5 M ek TR . BREERIEER ISR (TKDD fesedtEdi&
it SRR WA X PRI ATP 25 & 0 i, U0k P S R YR 1 1 A B R AL RV A, T 0 i g A
SEfRIERREIR . JLEEAR B 2 IR /N T 2 80 pTKT,  H F 40 SUOWRET. EGFR FAVEGFR. —
TRTHETE . BENLWE « 6 LR B (300mg/d) A2 VAT Ja) 8 i 191 Bl 4% 4% P MTC IR T
I RIS (ZETAY , @300 A T ) Bk 1) oy S W SH B AL B PEMTC |8 2, iRl U 24 H, 45
TR LI e 4l TE 3k R AE A R 95K (30, 5m vs 19.3m) , FDAFIEMA-F-201 L4EHE#HEFT T4
I5 HE R A A FEIR I AT TR o e A B AL B PEMTC . R85 JE 2 UIRI /N 737 2 B AU TKT,
H A GUOARET. MET AIVEGFR2. —IUHTHENE. BEHLWE . XTHRIEE )8 (140mg/d> 122
BFANETT SR 5330 e B G R EMTC IR TTTRAIG PRARES CEXAMD, A N 3306 AN AT V) Ik ik e 14 %%
VA TT DIBR I ) S e AMTC 2 2, S5 SR BoR R B H ot @ A B K (11, 2mvs
4.0m), FDAFIEMAHL#EF T-677 M IAEL R MEMTC.  H ATRTIR P M 2 R e IR IE Eriv. hg %
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B TR E [ =R A2 #E S TKT, /5 TVEGFR2/3 AT 440 f A= K K 7 %2 4 1-4 (FGFR1-4)
SRR KR F 324k (PDGFR). {EFVE . 2O THHMIGIRBE T, 49\ 5841 = i
W BGE AL H R HIMTC R o 56. 9% TKBIAE D S2fiE, 45BN NHICTEIEL T >50%. 22 & Je
CL17) SFDA H 355 FH T~ 02 AR 1) Jm) S e S0 e e A VEMT C R T

A B HHER D IF AL, A FRIGE K HIEE . Bk BS54k
B, BEZUORI2Z KR, BIARMITMEN2BIZ T, MARATHE DA, HZ29%0 RIBH L,
FEWIBAMTC) A4 43 LAl PR 12 WTMEN2B,  J5 22 ZE DG 12 o S iR MEN2BI IR A A P, JEH:
FE e A o RSN R IR S5 B8 7, TR 2, b B e . IRIZARIE,
BRI RMEN2B-MTC ) 8 HE VR 97 AL

K1 A s iR I

K2 xHRK

K 3 % RET JE[H 5848
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17. Klinefelter ZE&1E 5 B KAHFCERE >

VEF: SKEE W R RO 5 — IR BB

[#2]) B BT AR E 2019 45 4 6 LkIGAER) 5 61 Klinefelter ZRE1E
(KS) , 2 B9 )LEE, 3 FIRE NFe LI EERE PR I PR BERE, PSS s A9 1297 B0

Jik AR LT 122 ie s, Tl 5 ] KS 99 s Bk K Sk Sk A a5 R I

iR BTHIZFRAR, 565 LRI RRE N2, DR, BRAEM (2.94
+0.8) em’, BHZEAEK (4.52£0.88) cmo JLE EEVERE KT I GnRH XAy S50 5 1% L2
ZEMARK . BEBE RIS mE, WG SR NIEm, 2K M. 3P REY
HHEEWD, 1 HIEERERRE.

4510 KS #iZ = EZEN R AR, JLEIAEEY, AERNEEYTITREA
RIZBL T L o IR L KS B WA, T LB AN, NBIZE, SUTREmRE. KS
BFEINRIT, FEARAERERIRYT, —HRWRRIAIT E SRS . 16730 % /2 3 AHUE 1)
AR B, BTUAR ST, FTLUREEE R, KS B RUHEmow & AR R, A R R
C O BOREL, KS BETWAGAEE 1.5 © 2 4. KS B MR HH KT 5 5 R UK
PEEFEARSS, (HBER BRI ICLE A 3T A 15 0 IS PR R O B B J ikt o AR BB R AL
o WFFURIVAETH IR R0 8 2 BOBRFRG RO T v, ]z, 2 BUME PR B3 (K AR e
W7,

18, Alstrom ZRE1E 1 BlRkE KICERE ]

e mPHTTPOBER AR TR

Alstrom ZE&fE (Alstrom syndrome, ALMS) f&—Fh2= WLIH JefRBR ML, H
Alstrom - 1959 4F 15 KIRIE . Wi RWHRLIN 1/100 J7~9/100 J3, THEMZER:, FLRISH
JEARRRR AR R EIG N A2 R A, BB BORITE, TR IRZE .

MRS J5 i

1. IR Bk

L, 5B, 134, BL“RIUMbE S 37 AEYRAR. BILVERN™, NTWRFE, 1
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G RIE)L COHREREBEAR”, RIGIT. 3ERTLHR I LIEHAE, SR, MR
PEINEE, T UM BEAT RN PRI, BEIREI AR S, O, JRERIKY 5E,
MEIEAR . AERBEIRTT IR I s =, I BEisWr: 1 SRR 2. BEIROW 3. B K S A
FRET 4. B ROR 5. e RYEIRIR R B AR o 1 A0 PR 22 PR BE a7, A 1a] I ) ofi 4% 1)
ZEo BILBEK 2 GHAARAR .

ANBeiEts 2 T 37.0°C P 100 ¥k/4> R 24 ¥X/4y BP 148/87mmHg H: 156cm Wt :50kg
BMI 20. 5Kg/m2 HRHG TG/, R JIRER . MRt W JjiEw . O&EH 11, B3, RAKRE.
AL 3ml .

ABE 2o A 2T "B ThEe: UK. 55. 48umol /L, JREZEE: 3. 6mmol/L, REE: 345umol/L;
FFTheE: BWNFERE: TU/L, BHEEERE: 9U/L. GGT: 49U/L. BRPEwEmeEE: 151.6U/L, &
HH:  69.47g/L, HEH: 41.7¢/L, m#EEMEEH: 0.6mmol/L, HJHLZLE: 7. 5umol/L,
BEAEHR:  7.0umol/L, [AEAHZIZE: 0.5umol/L; Mifg: H W =ME: 10.06mmol/L, EJH
[ EE: 7. 45mmol/L. #HEEL A AT S thyiik: 0.58g/L, #HEH A B mfgbyyk: 0. 77g/L,
3% 2 A B A B b €925 0. 56mmol/L;

B : 45: 2.25mmol/L, #: 3.94mmol/L, #4: 134.24mmol/L, %(: 95.37mmol/L; EH
RARTHEE: (EHURARZ:  3.33ulU/ml, WES T3: 5.53pmol/L, J#ES T4: 13.12pmol/L;
REMBEN . HAEbE: 3+ MEMBsoHr+iyt:. At 516 10°9/L, ZL41)
¥ 4.9110712/L, MAEARE: 143g/L, “FHOpAER:  79.8F1, “FHIMLaEA
WEE:  365g/L, ZL4HMER:  39.2L/L, M/MRJEF: 0. 39,

(OGTT A% C kBt

IM¥E (mmol/L) C Bk (ng/ml)

2= S I b 12. 82 3. 40

OGTT % 1h 20. 97 5.03

OGTT A% 2h 23. 63 6. 61

0GGT %% 3h 21.48 1. 77

A 3.90-6. 10 0. 78-1. 89
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PEGER 7N T

I H

B —FZ (mmol/L) 28. b4ng/1

{R YR BB R AL 2 6. 09TU/L

R R HAL 2 7. 291U/L

% (PRL) H4h2 264. 70ulU/ml

20 (Testo) HA4LZE 1. 95ug/L |

O SO, IEEOHE . VPT 0 S e R DL R . BRARFE R
AL SR . T IERMY  TW3-RUS ‘BN 15 % 0 . TW3—Carpal H#A 13 % 3 H. HRJE
PEo: RUHR AW PR €0 30 AR e o 3902 ik 75 B o SOU 50 2 Jok e 75 oA DL B 8 5 o RS 3 1T 5
FEVEIN AU RSN F K L IAE Y o

I S AR B AR R L BRI CRRFE) 2. IROK 3. BUE Bl ot [|] 75 5 . O IEEE o L
O IESE A B MR LI 2 i 2. BERES N, 2 SR &P IRTIREIE RS . EF: 67%. /Oofilick
VLB, UL R W R SR

TEIRTFENG R =5, FhECER LS A BEFR KM 2 mL. Ax4h 7 2H R DR 0 3 AT 7
VEAT HEDRARS I A LA ) L REASAE ALMST R (A% 7N ARD 1) exonic X3RN —A4bAk
HE: c. 2179dupT, S EEFERL AL p. YT27Fs. £ ALMST JEKC #i/% 7N AR exonic
X AR — Kb 2 & ORAR 5 . C10825T C Jifa g e > iy IRz e D, 5 B FE R AL p. R3609X C ¥
OB PEIR AT ) . BRSNS S c4907-4910 del TAAA. _IRFLDRIAG I o 7 3% (b

5O B S E e R CRED
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HAT iz AL B/ apEgy, ks M. I bas's 1. dEW DIRRREE. 2. e
24, M EREIFRMML. 3. A TSI XU 1 kL bid po, HifHEEZE (- 10u
8 M 8ud. HUAFIE S E (18u), HMGEMRSFARPL. I &R, 3. S HEEEHIIE . W& 2N
1B .

A SRR R

ALMS s HH ALMS1 LRI ZRAZ 51 S, i%FEH e AL T G tufk 2p13 A5 23 NMAME T, gwfid 4169
MNREIEEMR . 12451k, CRiIER ALMS1 RAZR L4, 316 fl, GUFFAURAR . SR i ANEE,
Horpga R 22y Jo L oRAE, BEM-FE0 ALMST 88 B FHZ b, BUm A8 E 2L hAEAN
T 8. 10+ 16, FRRIMIML Gt ZR AL 94%, FHorh M LAAME T 8 fe WL, 2945 50%, #h&-1 1-2.
6. 7. 13 A1 22-23 IERAIEH RAL . 7] fe 51X L8 XA ) RAR XSG ) LAFTE - A2 A o< . H
B I FCIN T, SRAEHINL K3 GBI R TP — EHISRER, AME T 16 HIAE R 5 1 5 Ji A0 I
AEVEL WR RGIINRERERS . Pk PE O IR AIRE PRI R AEAFAEOCEL, MR T 8 AR RIER T
REPRESA5 Bl R I8 BRI B 3, AH BAT AN R SRARHOR (1 AR T 2 [a) Sl Z S e 22 5+ . S 4,
Fi R X FRAL I o3 AT A BORFE R, SN 1 b B i L) DY A ALMS1 Z¥4%K c. 10775delC.
c. 10483delC. c. 11316-11319delAGAG Fll c. 11449C>T.

AIFIME R RIS 4%, EEAFE (1D WML G RN, MAh&EZEg0. (2 fErEEE. (3D
PEPRIA, BRI ERIDT. (4 ODIFEY R, iy, §okABLOUR . (50 JEFE. BB AE. (6D
I PRRILGAE . (70 SEHEIMLAE. (8) MEMRIIREAL . (9O HIhResms, et %, ik, (10D
B IELFLEAL, PRI E IREAN AT (11D AR PR BE . (12) B A5/ FAEMISE. (13D
A UESS o IR R IR YR AN A0 25 o 22 LI 20 H IR Y S AR 2, 3518539 191 AT 97 5k 2840 UL
I W Fe LR O F) 580 JLBE IR W J0 R RE. IERE. S 21 MAE AT 2 B0 JR 9 5
TETT ) S s A 58 2 g LA AR 2 BOREPROPG « o H Vil =R UAE . R YT IR AL O U U Ay R
REIR,  PEEE R S R ARPUITEC SRR R R, BEAT MR . B DhRERERS, X EsE L4t
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PR T RE PR E S5 n] BERG 2R L o[RS W] 5 JF 2 Fh A i IR 2R L, AL ORI DD e R AE
JE B R AE K T RGN R, 531 SE R 7K PR Lo 1) s B 3R IR

ARG E LI BERG, B AN 2 BRSO = ER AR . S DhRERIOs . IR
2, IGRFFERT & ALMS. [RIEHZ49] 85 LA ZE ALMST £ exonic XA BL—4b 24 A2k -
c. 2179dupT, SHEILIRNAE p. Y727fs. HGMD Professional #¥FERiE L. FRASSL SRk
ENBURFEAE (M), HRIBEZIR (Alstrom syndrome) ; 7£ ALMS1 FE[H  #4ETHN ARD
exonic KIBKHPL—AbZ4ETEAS M. ¢ C10825T ( Mm&nE > Hfpmsng ), S LR
p. R3609X ( HEE B> BT 1) . HGMDProfessional i FEfRIE G :  SRARAL S ARIE A
B RAE (DM) , RIEFH (Alstrom syndrome) .

Zx LR, ALMS 2 —Fh i ALMS1 BRI A 5 R A B . 2R ALMS1 A8 =2 S8 &
SEAL PR BIEE R, AMGHE — RYVINRRI . B 7RI RN B G PG T 75
2, ABFIHRS W R AR TR S0 B TS S AR TR R AR m A AR R T B BT AR AR
MG PR BRI ABALH], X5 ALMS BIRE— B0 50 T e A B A A 2 E

19. B AP ACTH BRZAE 1 B X SCHRE )

B ZHH: 50

25 B T A 2 B R PR e X P 23 e A

FNICSLPE ACTH #ZE (adult isolated ACTH deficiency, AIAD) f&—Fh+4r/b I
MR, IERIRIEED, HASWRs sk R PR FIRB R ThREAN 4, BR T ACTH MK T, ik
FABBER WA TE R, TR MRT IEH B2 2V, JEHERR A SMIS P B oo i A A LA 2 2
PR F ARG IS ACTH =" H W F . ZEN, RRitE ACTH Bz (3 d—Fh, Hif
IREIAIA, MORIZ AR S H e, RBei HiGa ATADL 4, RS W R .

1. 7% P Btk

B, P60, L=y, gz, RETRE 3SR, MEMABRIETH” iz,
B 3 REM LW EIFER B Z 11, 992, 2 HWNKE KL 3ke, #tie T 4R
Wk & EHEEMEREYSE, YRR, G745 R 0K, SFEIRNZNE, 2
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EARET, B MR, iz T A AN RERS, & ARSI IREUILAE, 45T
AFHEMIUATT AR, B HIkE, TR B A Sk MRT SR VR, R4
GrERARRHE B 2ia: 7 B RBUE B A B, iz TR B A 5 R
P I S, K IR R IR 22 iR R ST 2. Bmg Qd dE I, E VR RS HIET A
R T] S2 B B PO, TR AR TR s, AR I A8 52 . N I8 )5 25 L #2755 HGB
107g/L, RARMWFH; AEIIRELT N HMPIIEs: Na 128mmol/L, C1 90mmol/L, &
HARITG R0 s HORIRTIEE . WAL A KM MEMESI LR BRI & ACTH it
WA 1-1. '8 PR CT 4R FIREESRAE, Ak MRI $2on 2 il . ABeisWi: 1. AR
S ACTH GRZIE, 2. JURMESIME, 16974 Ttk s%#i &M 500 ml, 4T FE )
FEHLZEOKRAT K E, 3 173 RFIES N 5. 2,50 2.5 mg/d, 4 RECHIKER D
i, 8:00 10 mg, 16 :00 5 mg, WtEPEa, HMFIKEIER . HEEREMRBER 8 !
00 5mg, 16 :002.5mg, WHILERGYT, HEE 1 DGRV S BMIIER, MZEENGSE,
AR IO Xt

F1-1 BZJ5ilE M ACTH 73k 5

Oam 8am 16pm 0

% J5 T <0. 3ng/ml <0. 3ng/ml <0. 3ng/ml (8:00710 :00)57.27194. 2

(16 00718 00)20.27131.0

ACTH 2. 49ng/1, 1. 78ng/L 2. 11ng/L 7.2763. 3
2. Wig

PRILAE ACTH SR ZRE 1 JARIE T H A, HEF AT REM S 7.3/10 J3 1 3.8/10 T3,
TR EDZ B I aE H B, ] ae e T 500 R BR B 1 A I PR EXHZ0 AR A 2
FITE. 200 B PRAFAE A B T3 S e B i 2 B e, BRI L Bm R 2 AT 12 22

IR RIEHLE ARG, AT ACTH 4UM R E B it BN S 7
ATAD HIRAE™ . B SCHRIRIETE ATAD Aotk ELZH o 1 A 8 £ 2 rh R R B T P a4 A 1)
1PAE, ARSI B SPURE ™, B E TR E T A & e MRk g8 .

LA SCIRANZ B F TG DL, BEEZM IR SR - Q2 RETHEFEN. @6
Fal HARRr 2, ZULZ 080, WL EFRA =0, IRIMPE . IRe. B, ek, W 5.
Fofth— LA H WL RIS AL FE IR JRRPE B L RS RPAER L O ThREAR AL OILRE .
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Clinical characteristics and gene mutation in patients with pseudo hypertrophic muscular dystrophy
Peng Huifang'? | Lu Yaya' , Zhang Yingyu'* | Lou Dan' , Jiang Hongwei'”
"The First Affiliated Hospital, and College of Clinical Medicine of Henan University of Science and Technolo-
gv, Luoyang 471003, China; * Luoyang City Clinical Research Center for Endocrinology and Metabolism.,
Luoyang 471003, China
Corresponding author; Jiang Hongwei, Email ;jianghw@ haust. edu. cn

[ Abstract] Objective To analyze the clinical characteristics and gene detection methods of pseud-
ohypertrophic muscular dystrophy, and to provide evidence for gene diagnosis and genetic counseling.
Methods Ten patients with pseudohypertrophic muscular dystrophy diagnosed clinically in the First Affilia-
ted Hospital of Henan University of Science and Technology from March 2018 to March 2019 were selected.
The clinical features were analyzed and multiplex ligation probe amplification technique ( MLPA) was detec-
ted, and exon sequencing was performed in some patients. Results Ten patients with clinical diagnosis
were diagnosed as pseudohypertrophic muscular dystrophy in 9 cases and limb band muscular atrophy in 1
case. The ratio of male to female was 8:1 in 9 cases. Exon region large deletion of Duchenne muscular dys-
trophy (DMD) gene was found in 6 cases, and point new mutation in 3 cases. The three possible new muta-
tions of DMD gene were c. 10222delA [ c. 5697dupA c. 676_678del. Conclusions Patients with typical
symptoms but inconsistent with X-linked recessive inheritance still need DMD genetic detecting; patients
with negative MLPA testing need full exon sequencing; patients with mental retardation should pay attention
to avoid misdiagnosis.

[ Key words]  Pseudohypertrophic muscular dystrophy ; Multiplex ligation-dependent probe amplifica-
tion ; Sequence analysis; Mutation
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Table 1
Frequency of proximal tubular abnormalities in Dent disease
Serum and Urinary Findi Dent1,'" % Dent.2" 78as &
Hypouricemia !4_ 15_%(!!4]
Aminoaciduria 48 38% (15/40)
Glycosuria % 16% (7/44)
R QLR LS ST v TR N
atemia 36 7% (3/42)
Hypomagnesemia 13 0% (0/5)
Acidosis 9 10% (5/50)
Update on Dent Disease. Pediatr Clin N Am 66 (2019) 169-178. e Frommure n Dass eame s eviow o e Baceims, Pacias Hephrol 017} 3311811980
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