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Abstract: This article reports the clinical features and endocrine and metabolic features of 4 children with
Prader-Willi syndrome (PWS). All the patients were female and aged 6-12 years at diagnosis. All of them had clinical
manifestations of obesity, unusual facies, developmental retardation, and intellectual disability. Genetic detection
showed that 2 patients had paternal deletion of the 15q11.2-q13 region, one patient had maternal autodiploid in the
15q11.2-q13 region, and one patient had no abnormality in the 15q11.2-q13 region. All patients had varying degrees of
endocrine and metabolic disorders: 2 patients had short stature, among whom one had delayed appearance of secondary
sex characteristics and the other one had type 2 diabetes; one patient had insulin resistance and no mammary gland
development; one patient had a body height of P;-P,, and precocious puberty. Patients with PWS have various endocrine
disorders, so long-term endocrine follow-up and management is very important.

[Chin J Contemp Pediatr, 2017, 19(5): 514-518]
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H0 2015 4F 11 A & 2016 4F 4 H BRI IA 1Y 4 1]
Prader-Willi £ & fE B E G IR GERE, 20 H 9 200
AR
1 #BRERE
1.1 RIS
4 5] PWS &K [ 4 4TIl %k 5% R K BE,
BTN S . YRS 2015 4Frh[E Prader-
Willi ZEATE2TR L F IR P T2

Wl Zo, 108 84 H, FIEMZEshAH
%5 10 42 . BRI EE ) 25 . WLk k2K
FEBEIAYT o 4 S HTESRIRAE . PEHE . D3, AL,
4 Bk, B, BILE RS ", 34
Lhemak, 5% 6 MHRRME, 245 BT
4~5 ZRefi iR CwE ., T, St 2
YL, RRANAE . A, BCEREA 0~8, A
BN, RNETED), 9857, BEARTT R, M
M, AR, SRk, K& S5
116 cm (<P;y) , BMI 253 kg/m” (>Py,) , [a] 0>k
MERE, FRERmZ (K. 2w, AR N
AINFL N, TR, FREEE . RMZI
JEWE R o DU AT WA . WL oA ik e LA, AR
ORIE, THE. WE. PWSIFEIKRITED 9 7.

Wl 2: 2o, 118 247, BRE 104, A
RH#H 35kg, BK52em, FRIRAMWEIE, 1 21U
JE BN, RSB, BRI S I e
AR, L8 AN H B AT AR ;s 3
BATRHIRIE TR, 10 2 8BS A R HEE-S4T,
TFARANEE . BILNE RS, 1 ZRhem
E, 12 4HBen “weE . WBi7 , HEEREEXT
% REBEM . SRR, SIRZE A TR,
ATRVE S N FRASI, RREICEU 58 B fi
T ik o BB LYERS B FR . BEARFT BF . H 220 147( 3
WHEZ ), A, At Bim 153 em (Py~Pss)
BMI 30.5 kg/m” ( >Py; ) , FLDPEARRE, $5ikHE A (K
. 7T AR NEE, MERIR ), JoREE
FE Rk S Br LI 8 SO AR A . AN /N,
FIWG, Fr248. SEL B2 96, Al k7L,
SNAILIHBAE K . P3 9. PWS ¥4 8.5 4%,

Wl 3: 2o, 114, WK 8 iz, BIL
SRR T, HE TR, TEREReE, 1

AR 3.2 kg IR AN TSR, 3 25 HiMESE FIME
Bl A 3B RRRE RN, RERK N,
REEERE . BIL7 DA, 155 D Heedk,
2AREMOE, 1| HREEN “EwE” , BIRRE IS,
CEANERE, EEARIE . ITEBEN BEEE TR
WL, BUEETHRIRSEAC, S RME. AR R,
B, BHER k. BEARTTAF. K4: 5 133 em
(<Py) , BMI 37.8 kg/m” (>Py;) , [a]l.LPEAEJE,
R WU AR DR, Rk A (R, A
I, AR, BT ) o N /NI, TSR,
TFHREHIY . RSN, 3L B3 9, S
DR, SR P2 94, PWSIRIRTEST 8.5 77

Wl 4: 2, 52 10, IREIERK R 3 4F,
BIL2 R BERIGR, REHEKmE, £IL
KR —r=, HAEKRE 35k, B 52em,
AR ANTHSE, 120 HaefS, 201 Ahedk. e,
20 Akl 2 2 aemuk. IR AAERA, W
PSRN o B, HEARER I, 15 2R N
SEMISE | PP REAR 2" (EBEIRYT o W AMBEi2 W “
JEBH ZEVENE I B LR AAE . BRFEIRAE R o R4
B 110 em ( Pi~P,y) , BMI 28.1 kg/m” (>Py;) ,
] Co PR AT SR, 5090 D JR A, ki 2 (A i, 2 T
IR ) o /ANFL NI, TR, FREE .
RAMZRIR BT 2% o RCEL B2 9, mT S L%, ANBH P12
PWS IR PES 8 430
1.2 EF A DNA 25

FAE B EHNEIN 2 mL, Z WP (EDTA )
PrdE, s RS, BL200 pL 4 0, i A E
Qiagen 2\ 7] QIAamp DNA Blood Mini Kit i 7] £ $2
B3 20 DNA, NanoDrop 2000 435t B 11 75
DNA ¥ & K H {H (0D 260/280 {6 1.8~2.0) ,
DNA FEA 20 CORAERF
1.3 PWS pyiEfE=4ml

B 5 pL (50 ng/ul) & JL DNA FEAC, Ffi 2
oy BAPE XS R, 2R I ff 2% MRC-Holland /3 7] SALSA
MS-MLPA Prader-Willi/Angelman ( ME028-B2) i
F & IEAT 15q11.2-q13 G2 1R B X 38 #5 D1 A8 5
Fe AR S ORI . DNA 259 438, i,
PCR §"34, PCR F=¥&lifb)s (4 FH ABI3730 il ¥ 4%
AT BAIE UK, HIKEF R GeneMarker® 4K
H (V2.2.0 A4S, ZEE SoftGenetics AT ) 7387,
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1.4 ORREEEL=XEIKE

R B LIE RS I w Ik, A o RS
. CJIK. HbAle, 5 A BPUIASE, 255 I
HbAle TEH WIAT R #4515 (oral galucose
tolerance test, OGTT ) : ITARFEHZFE 1.75 g/ke (Fx R
H75¢) , 30min, 60 min, 120 min J5#E MU, B
5%, CHk,

[ 5 ZHEPTEEL (IR) = 2R IMBE (mmol/l.) x
23 M 2 (mlU/L) /22.5, IR>2.69 A H W Hy fif
By &=t
1.5 XImAHEIRE

R A i (LH) | BRyfiligE (FSH)
AHERRE, JFLEXRRE AR (LHRH) 2.5 pg/kg.
I KA 100 pg, 55 30 min, 60 min, 90 min .
120 min 31 LH #11 FSH, # LH W8> 5 U/L, LH
WE{H /FSH IE(H = 0.6, B PEYERLIG 5.

2 #R
2.1 PWS gz

) 1 ) 4 47 7E 15q11.2-q13 X 3542 I8 P ik
0 )3 ) 15q11.2-q13 X348 DL RE 5, H T3
25 JHR TR B TE P ) VR A A (R 2% Tl I e
AR AREE, A @RE ) 5 Fl2 1

15q11.2-q13 DXIPs DUEE 3, F AR SR e 1
W S
22 OGTTHIEER

] 3 ZR=SMEIMEEN 9~10 mmol/L, &) LA
535 19 mmol/L, HbAlc 7.4%, iFR%sE B Bk
JiRE EYUAR (ATA) | DU 40 BTk (CIA) Al
WA AR BEA (GADA ) HBAYE, 2Kk 2
RIBERG . @ THERRE . W XUINAYT, 6
BRI, W2y 2 AAA AT ER, LT
BT, OB RO R (BT <7 mmol/L, &
Jii <11.1 mmol/L) o

HAx 3 =5 i 1k . HbAle IE%, OGTT iRis
(DR 1) . 0 2 FAAElie B RARPT, 1) 4 il
ForILTCHI R TS, 3 A R 2 A bk e W A
30 min 1 120 min,
2.3 LHRH &R RILAR. IR BBER

PERER KRS (32 2) #2701 2 Sk
PERRAH I 3h; 9] 1 R3] 4 AS SRR B 2
B 3 e A B AR, I E2 T, BEOR
TEEE K, fFE6FFMSE, Hok1r LHRH
PORRT

B2 BN TE . NEET, LA
KRR L, )1 AR FURKRERE. 4
AT LR . R IR,

x1 46 PWS B2ER OGTT iRILER

_ BMI 185 (mmol/L) [ 2 (mlU/mL) C JiK (mmol/L)

Z2 kg/m* 30" 60' 120" 0 30" 60' 120" 0 30" 60" 120 IR
1 253 43 8.2 8.1 6.8 5.5 599 1175 345 196 665 1175 1066 1.05
2 305 55 8.1 6 5.9 238  207.1 494 60 476 1484 83 932 581
3 37.8 5 - - - 43 - - - 8.65 - - - 9.5
4 281 47 6.8 7.6 5.7 0.1 3.6 1.66  4.83 133 3.6 1.66 486  0.75

¥ [PWS]Prader-Willi ZEG1E; [OGTT] H AR AET 150, BREBZESHMH: 1.9~23 mlU/mL; CKSH%EH: 1.1~4.4 mmol/L,
x2 46IPWS BENEHEEMERFLREER
il TZCE;; " m T LH (mIU/mL) FSH (mIU/nL) LH/FSH
(pg/mL) (ng/mL) — qy 30" 60" 90! 120" 0 30" 60’ 90’ 120"

1 BIPI 2 0.16 042 025 016  0.19 - 352 504 556 535 - 0.07

2 BIP3 31 055  17.11 1216 8753 73.27 = 747 1927 181  17.87 = 631
3 B3P2 26 - 2.12 - - - - 6.44 - - - - -

4 B2P1 13 = 036 365 278 335 183 244 1247 1528 1599 126 023

T [PWS|Prader-Willi Z51E; [LH] B4R [FSH] BRI .
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2.4 HiEp

i 1 Ff) 4 B BRI B 2 Hm = e,
% 3 Him =R . MHEES TS 4 FUEFER B &
PR BE 5 AF, Horb ) 3 BT ShE SR %, ALT
B 535 127 U/L, AST fig ik 155 U/L, 9] 3 #
PR TR . 4 BIEILIRIRIATC S5 o 42,
i 4 1) 25- F4EE R D, BEAR, 43511 14.9 ng/mL
M1 19.22 ng/mL. 4 il LAY FT4, TSH ¥JIEH; B
RN 1 F R LS R A g, 4
RIS . A ELE Y . 4 LAY I
W ACTH AR L5
3 iTfig
PWS J&—AURRAEME (9 1 PRAE W, 120 22
WS IRPE 5 2 Fast iz o 3d ik v SCslodie 122
K& 2 2016 4F 11 H, FREILHIE L) 100 #i] PWS
W, R4 H e A LI B 4 L i
AHIFFE B B HEIZ I L H BUAS [R] R B2 11 PN 43 0 S
W, WHEERE I FE WS, Ho 3 flREE
1 XF 15q11.2-q13 o X 38 # U180 S 5 H Atk
SRR, | BIRREHR BB E R

PWS A7 LW AT Bl B A,
AR DRAG O DI REAN 4 L BH ZE Pk B AR T
B AR R R K 28 A5 AT R AR OGO & RE . LA
e W, 25% ) PWS 3 AR 5 H BB IR
5, PWS HBFEBHIRNG I P SRR 2 20 &, K
Bk 2 BUBE R, ADECh | OB IR S L EE I
RAEREBRIR I HLFARAE, AN 0~3.6%. ABIF5E505 1
3F 11 B Widk &t 2 BB R, 7T RE S5 % BMI
FKs 53 3 B E B 2ROV I (E AE 30 min A
120 min, P 1 @A IF RS BHGHT. X R RS &R
R XU 43 A E B A PW'S B I E LB A I 5 R ik
PUAYRIFE H A WLARE "M, (ER A 2 RUBS PR £ 3
TR RN, PTRE AL 22 7 AR XA TS
AHFFE &I PWS B A E IR 5, 4 1R
JLRIREFR B I3 R i 0 I, Jrb 1 41T il e 3
Fhiers 2 R AY IR E B A 7 SH b =R e 1
B B B & IR F AR . 1 PWS (A48 X Ag A
KL, AR A TRl — 25T

PWS i J& —Fh T Fr i o gEBR AR e, 24
60% 5 JLEYk M5 MRI R iRk H AL, 80% f

AR REZ, 49% tEHEIRDIBEIL T, 30% 1
AP HUIR AR DD REGR , #B50 FEAT Ak B L BR
JRHIREA S P, AR R B LERS SR L B
BEfig, MZAERRK. B RIRCR R, RRER
A oe AR MRI KA . fBJLH 2 61 5w KT R 4
B[4 LB B 1 Py, 1 B PPy, 11
EH . B¥EINN, PWS BLTE H FAE k2 B 5
W HEA A RMERIT, AMUTE S, &
HE AR AT AR R, e LA R, PRI
BEAK, RIS APz shLEE " ASC 4 BB
PoA AR KR AR AE , (HIE B ™ AR |
o 4 1) 1 O 5 e R P R B 5% . A 4 o P % PR
G REFIRITEERIE, NEALERKEEIRIT,

K5y PWS FAFEEIRINREAC T, R HME
MR EAR, BHRMEBER, BEEER,
ANERE . TR S ER - T I - MR AT 6E
X F A ., {H 2012 4 Siemensma 25 "' % 68 ]
BER 61 il PWS & AT T 1R DI RE 9L
RIAESE, AA PWS FE 1 B T RE R0 1T BE Sk i
K. AWEFE 4 Bl Lot BE SIS R & B
HMEBEARWIE, 615 AR AEIR , e 3
BMAERE RSN, W4 R RRE 2 PR
R ARGR R A TR, BIRAT
5 AMNR B E KT THEA 3, it — 205,
T PWS fEBEI AT RE HH IPE & T, R
Wi sh A WE P RR R B AL, NI BRI R
() PWS Bl AR MRS R B R I IRYT -
12 M PWS f8 35 WNFE T A 94T 1 8 sl Bz 30 1 5 1Y)
BMEE: B AR SR 2ok, HEEEERG
J7 0] UG PR A B A, R HE T I IR
AR HiL, B % E TS EBEIG)T,
HEEMERR DB

43 PWS HE AT G I ik v IR BRI RE KR
E A PWS A IHFAS FCHUIR IR R (R ), At
7% 4 BIHRE A FT4, FSH ¥EIEH T, 22 41 B
T R 3 HER R o b AN $4 50, S O 0 TR
Uitg. DEBsr PWS B T BEA I B AR K B
R4, ARBFSE 4 F) LAY I Bz AT ACTH Y56
S, O LR IR GR AR . 10 & LIS
PWS B B & A #TT IR 30%~80%, FlIfgS
HESEUVLEK FI K, DA Bk B A JRf AR 77 o o
A o P ARHF Y 4 R TOA R, (H A
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