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ABSTRACT
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Pseudohypoparathyroidism (PHP) is a rare clinical type of hypoparathyroidism. The patients with PHP

show classic clinical and biochemical features of hypoparathyroidism, but elevated serum level of

parathyroid hormone (PTH) and characteristic physical appearances termed ‘Albright’s hereditary

osteodystrophy’ (AHO). PHP is classified into types Ia, Ib, Ic and II according to the presence of AHO

phenotype and the mechanism of PTH resistance. We experienced a case of PHP in a 12 year-old girl

with carpopedal spasm, syncope and partial AHO. She showed very low serum calcium level (1.4

mmol/L), high phosphorus level (3.62 mmol/L) and high immunoreactive PTH level (186.6 ng/L). In the

Ellsworth-Howard test, urinary cyclic adenosine monophosphate and phosphorus levels after an

exogenous PTH injection remained unchanged. Therefore, we were able to classify the patient as either

PHP type Ia or Ic. After the patient had been treated with daily calcium carbonate (1 g), cholecalciferol

(250 IU) and calcitriol (0.5 pg), her neurological signs and symptoms as well as her biochemical

abnormalities of hypocalcemia and hyperphosphatemia were improved. (J Kor Soc Endocrinol

21:338~344, 2006)
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ol 8Agoll dxEo] AewlA] mol= Fdo] Ao
2 UElskon, W A7HA] 2~3%1] 2 S8 2419
ALE Zgsigict ol wlsl] 717) Aekar, 9
4 s191do|Ack Y N ARElE 25
R A R A Flo] A e sh7] olH %
ol e] =3 Wolof Fick w3k gA3 e vt
woll= &S 7helR] Fslel 47378413 9l vl FtellA
X & wiekort, ErAsk X g8 8¢ 4] glgler W
AT wAE e 7R Fskar glelek

A T Ak Ak} HAAA] s 9 ik
% &7ds Ho Wt o=|w ek

WA JAFES BAellA] 3951 2.8 kgo& FAYs)H
AL, APl GA7d=e] 3F Xl ik

758 o= 7] 170 cm, AT 60 kgoZ 154 A
ARG E Ak or) EqtRdos Xgs W
3 At HA71EHANA T3 > 12.01 nmol/L (B4
2], 1.20~2.80), ZHFAAZTEZE 0.07 mU/L (0.17~4.05),

>
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free T4 67.31 pmol/L (11.45~22.91), &AARFTE =22
FEAREA > 405 UL (0~10.0), H]AlZA|8kA(anti-
microsomal antibody) > 1,000 kIU/L (0~0.3)Z 341715
8}R1Z(Graves® disease)?] 471 Hrh I Zx 2.27
mmol/L (2.02~3.05), &> <] 0.84 mmol/L (0.84~1.91)%
Aeldor), wWadky  FZMAS 2 (immunoreactive
parathyroid hormone)<- 72.99 ng/L (15~65)& k7t <55
ol I, thE Z=F g AR Aol oY &7
+ Ko7 gdlct ofmUs 7] 157 em, A% 49 kgo & 5
o] H¥L dlolx, ¥ ZF 2.58 nmol/L, €A <1 1.07
nmol/L, LS HIEA S EH 2935 ng/LE Aol
w, e T2 g AR AR Zeldlct ol s
7] 130 cm, AlF 25 kg2 So] W gl I Zw
2.42 nmol/L, ¥A ¢l 1.49 nmol/L,
£ 20.57 ng/LE Agololom, the T2 1l AsiekA A
A o]l

OIS A7d: 94 A &EAS= Pt 100/60 mmHg,
IE7 29 203, Wl 2 1203], A2 36.6Col
t}. 71¥ 137 cm (3~10%) & 2 7|15 HYa, AL 33
kg (10~25%), #2l Ed= 53 cm (25~50%) ©]AcKFig.
1A). AAFAGE 17.58 kgm’ 2 B4 g o), A
ZAA A BHAWE 0.91% (0.70~0.80), A|AM-E-LS- 32.7%
(18~28)Z HXu|uke] okgg Ho|x Qlolrk A= 5=
3L 52 Fol HleikFig. 1B), ©AIFeIY vJet 2A- &
9] &7d2 HolA| igkar, ARt FH FAlA] Bo] &4
< HolA| it fi-7 ZHEo] A7|a 9ol A=Z]
o] Fxlxlo] A<k 2vhAlel] dgdulodor, SR I
HA| okl 2% Al ok

Fig. 1. Features of Albright’s hereditary osteodystrophy, including short stature,

truncal obesity (A), round face and short neck (B).
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= ol 2 ddeiAe &3k ZAR A AP ZAAellA €4 ZsF 1.41 mmol/L,

L AR we B wkE Elon) A Q1 3.62 mmol/LE A3 AZxdF 9 aiEF

Trousseau ¥ 2l Chvostek A5+ Fgoldar of 791 2 o] &£73E& Hon), 1 flolle BT A e el 2dglek
e Fasigic) (Table 1). 3+ 9% Z<5 wilAdeke 0.63 mmol/d, 315 &

Table 1. Routine laboratory data

Laboratory test Patient’s value Reference ranges

BUN (mmol/L) 2.85 1.78-7.14
Cr (mol/L) 35.36 44.2-106.1
Na (mmol/L) 138.6 135.0-145.0
K (mmol/L) 3.92 3.5-5.5
Cl (mmol/L) 109.8 98.0-110.0
Fasting glucose (mmol/L) 5.99 3.9-6.1
Alkaline phosphatase (U/L) 466 42-128
Arterial pH 7.40 7.35-7.45
Arterial PCO2 (kPa) 5.81 4.55-5.85
Arterial pHCO3" (mmol/L) 26.6 22-29
Mg (mmol/L) 0.78 0.74-0.99
Albumin (g/L) 41 38-51

Table 2. Parathyroid hormone-related profile

Laboratory test Patient’s value  Reference ranges

Serum Ca (mmol/L) 1.4 2.02-3.05
Serum i-Ca (mmol/L) 0.35 1.05-1.35
Serum phosphorus (mmol/L) 3.62 0.84-1.91
Urinary calcium (mmol/d) 0.63 2.50-7.50
Urinary phosphorous (mmol/d) 8.71 12.90-42.00
i-PTH (ng/L) 186.6 15.0~65.0

i-Ca, ionized calcium; i-PTH, immunoreactive parathyroid hormone

Table 3. Other endocrine function tests

Laboratory test Patient’s value Reference ranges

T3 (nmol/L) 2.14 1.20-2.80
Free T4 (pmol/L) 14.03 11.45-22.91
TSH (mU/L) 2.38 0.17-4.05
Cortisol (nmol/L) 122.4 137.9-689.7
ACTH (pmol/L) 2.13 2.2-132
Prolactin (pmol/L) 208.7 156.5-821.7
LH (IU/L) 5.2

FSH (IU/L) 10.5

Estradiol (pmol/L) 108.3

IGF-1 (nmol/L) 46.67 21.22-107.68
GH (ug/L) 0.81 0.43~4.24

ACTH, adrenocorticotropic hormone; IGF-1, insulin like growth factor-1;

FSH, follicle stimulating hormone; GH, growth hormone; LH, luteinizing

hormone; TSH, thyroid stimulating hormone.
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Fig. 2. The skull X-ray findings. The abnormal calcifications (arrows) were observed.

Fig. 3. The brain CT scan. That showed abnormal
calcification of basal ganglia (arrows).

Z 9 wiAERS 8.70 mmol/dE B 7HAw]o] 9lglom, w
T EEL 186.6 nglLE F5Ho] st
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Table 4. Ellsworth-Howard test

P (mmol/h) C (nmol/mg creatinine)
U 0.222
U, 0.393 5.0
Us; 0.561 6.1
U, 0.338

Uy, urine 2 hours before parathyroid hormone (PTH)
injection; U, urine 1 hour before PTH injection; Us, urine
1 hour after PTH injection; Ui, urine 2 hours after PTH
injection; P, urinary phosphorous level; C, urinary cAMP
level.

of Mental Disorders)-IV Zlgl7|& A A 572 AH
7]-5(Borderline Intellectual Functioning; 1Q 71~84)°l] 3l
FER, AHE 7159 33 A< (spiritual
quotient)= 83°.F AL3| <17 104] 57/0Y G0l M=
o] A FHI} vpPITIA R welje] HFel E vXe F
oldrt.

THIER 7S Ass el WE 5 S1@l Ellsworth-
Howard 72H7,8]15 Al3¥slgick. 744 A 347k Qo] kg
= Ao AFHE SR, A Blelle ol 9=

A S A B F A B8 A F olslell

AxQ

Alef] 2k wiset & 9% 3A74A] |l 1417} g uk
Halm A A Alulel 200 mLe] 58 v EE a9k 2
F 1Al Ao} FAlol FRANES A BT e s
[1~34],
FORTEO™) 112 UZ 0.9% NaCl 10 mLol| 4Jo] 55 ZEF
Al FAsIE FAMASER Fo] 3 1A 247 &
1o ol wiAdoke] glofla] HaFAsEE Fol A 147 2
Az 9] ol wiadoke] ghs wl, b s e Fol A

#2417k 4] Q1 wiladeke] 2K 0.284 mmol/2hE 72|

(recombinant human parathyroid hormone
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W3} glo], A4 Hh3(1.129 mmol/2h o|Ahel] vl ul$-
Zazwlo] glodek wEsk kAT EE Fod 1A 3 4
o] ze|Rek Yeliole|=Al(cyclic adenosine monophos-
phate, ©[3} cAMP) HlAglA Fof 1AZF A 4
cAMP viAdekE Wl 2k 1L1E 4 k3]l 15 293t
Ak, FaPEAT EE Fod 1A & £H9] cAMP w4k

S 5ol 1A A 49| cAMP ko 2 LFE gk 1.22

B4 Rl 108 2R gfot 2 ellA] Foidh K3t
AT e R gk 9] ¢l 8l cAMPE] Hhgo] AslElo]

Aoz gckslo] 7MHAM A7 SASE 1oz A
I 9drHTable 4). 4 cAMPE] F%+ CYCLIC
AMP RIA Kit (Biomedical Technologies Inc, USA)E A
L3lo] AAF vk A A (competitive  radioimmuno-
assay)il} double antibody HhHo Z ZA39icKTable 4).
X2 Y Ak d F dopte Zamlgiont AA A5
gl 7R A7 HolA ¢lo} vk 1 g, THIAAISIE
250 1USk ZAIERIS 05 1g oHe AT Fol Blglek. 82
¥ 2lolt 52) F4o] SAS, 1 AR WY 2
T2 1.4 mmol/LoA] 1.77 mmol/LZE Z7|=|9lom, A
Q12 3.62 mmol/LollA] 3.07 mmol/LZ Z4A==lo] Bl
oh H4l 19 3 W olAn 2 S shaide] P
A= 5 4 Aol vjsl] SEe] AElom, AR Z71%E
9 73 2% Holx| g9k} Chvostek A= 7] 24
0|13 Trousseau AFE SAdo] =glom, ¢ 9] 5l &7}
2t 29| o[ s A=) sk ZAAbellA € 7
F 2.05 mmol/LE B4 e HE 35, 9 2
2.49 mmol/LE FAFc}. 670 Fell= 7o) AlR= 2]
A, 8F oF Zr wiAdeke 0.35 mmol/dE ZEEZ9)
274 HolA] ofgkem, wonkg HAbd s =2 1459
ng/LE W] Alell nlal Zhazwlo] kA Gke] Hisiglo]
X gsioick i 1071 ol et f7ae] AEck
Y AR el FAEo] A4SE 3EAE Halow,
FEE UEEell Hol7] AlRtele AAsE 2vAlE By

L
alE 7IA Sk S8 W e Hlvh

a2
Ao [

]

SR} AP SARNET Fel Rl A §2
o]

ORevl, Farfel {91 PAASEE S82le) A e

BT e 284 s3e] cAMP il AlTAE 214

o] ZAgko & <3l AAe] cAMP7} 45512 ¢b7] wiitolzt
a1 Angsigict

TWR A7 A eSS W2 AHO et HAb
F gl gk A #3Hg el 71 wiet vk 1a ¥
Albright7} 2|22 73R A=A Wilew /MR
P7lsAslee] it xAsked], s es
| 0.22] € Wil cAMP W] T A3
UL AHO Fs Holm, ARMHoheAl ZAgtzArhl
29] %1’%?1—?4(0 subunit of guanosine triphosphate-binding
regulatory protein, ©]&} Gsa) FAE7F A4l vl 50%
7V ZHaewlo] Qle o] EAolth. Farfel 5{10]< 1a%] 3k
A59] 50%014] Ueh K A7 5¥1] e Gs SIS
e Asigle

T EEo] Alxrhle] FabAses o Bk
A% 2 Zge vkl (parathyroid hormone-related peptide) <~
L9} ZAsgtspd A== G wHEe] shel Gs+= ol
Jalo] EXZE}olAl(adenylate cyclase)E EA41s)slo] cAMP
o] S TTIA olF B3l Al W A3 Hdo] Yo}
AR AP EEe] ARgo] dojuAl Hck A
THIEA A7 A8EE 1ad $RbEelXE A, Aol
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ool Ag-e Uehlle MAATEEE, ITE, 58
HEEE AAATEEE 9 PoluteFol s
28 AL Bolt 497} Basglek B Felle] Bl
BT eEe el g sEddele 44

A7AS Hol, BT ojsle] ThE T o
Mg e ol eske

2L MRS ARRS Ta B TR AT
AJsze] Welel Tl SAAE GNASOLL, 34| 20q13
ol] Yx|sl= Ao] Bt GNASE 470 tHAAARAR
H-%(alternative transcriptional start sites)Q] NESP55, XL,
ol A/B (5 1A = oE 1), antisense transcript
NESP55-AS$} Gsa codingsh= @& 1-130% o]FoiA]
Ark a7l AHARRR S = B4 52 24 el o
HrAA7E 22 Bolgt wEst "ol ofaf AAF oJF7t
ZA= ) TnlEAlE it 2FelAe 74 2 A &
el tiE-FARp B wkds]=d] vl ZHA4AE, A
G, AFoHRIE 5 2 2Fdie B4 e tiEA
APt WA R i (maternal imprinting). Wl Gsag coding
e 13709] ellEolu} QIERCA HiAiel= vhlsl Eadd
o] H= GNAS AIA|2] Z<E(deletion) 5 GNASS] 414 72
o] BA ol ol A= A RoA] Gsall
7lsel $HH3] glelAng s egel itk #A
3l AHO7} vehe 7R 4754 8E a2 iy
a1, o]2Igk GNAS §41ALe] Zjte] B4 fxlell ozl A
=i AT e gk AL veREA] gk3r AHO
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7t vehbe TP 7S A s e s e
Z A= 3 9JrH14,15]. AHO+ Gsa®l haploinsufficiency
o SJal WS E Aoz Adew gk B FeE T
ol AJeYsk kA st 25 44 Hslolgl, B
7t SJRAF AHOZ} glo] 2 F ol FoznE] fslg]
A o 4 gl

b3S BAAABEE ol 4 2029 cAMP @ 4l
Aol AskElo] JARE, AFHR] Gsa BAEE Helx
PRI PAASTEE 0]2]9] thE T =L
ik A4S veRiA ko, AHOE kAl ¢ke 7
o

GNAS AZpF S1x3F A4 20q13¢] agk 59
(telomeric region)oll ANl STX16 FAALS] ZAfolL],
GNAS F27k8] tiAAAAZRES] 5 NESP55¢F 2719
antisense =2] Afo] BAIGAE o] Ve = ZloE W
F=| 3 9lel15,16]. ol2fdt Ake] AL GNAS A7
(53] o= A/B 59D 9] wllE3) dlilol] BishE oA <9
AT FolA9] Gsedl FAE QARTIBE BT
2o tigh Aol vEh e Zog Az ke
2 Uehe 7R 15AES hollAe STX16 41
Ape] ZAsEo] Hargl AL glovk K441 A-5¢t viA|
2 53] oiE A/B F9E BIRESE GNAS 3AR] eiAlEAL
AARL19] ws} slele] wishrt Harw]o] glck

[ AT eE Fo A £Hoge] cAMP ¥ ¢
siAdeke] AslElel Qla, AHOE EHbsl FAbds e
S HolAuE BAHR] Gsa BAEE Hole A& &
Aoz 3kt AfoRIEe]  AlEEelA
-stimulated adenylate cyclase ZHAEo] 7H47} HEAT]of
cAMP HEg9] o|xAE 7hsAo] 1ede] AR AN
FHAcH17]. 22} 2T Gsa iAol Ark 2 ftruncation)
2 Il ik 97t gokA e eyt Harsle][18], Gsa
7} EAI9F HEA] FA wlo] Al o] AR Yol
VA o5 Ao = kg Heled 283 o 9ls Aoz A
Zhelet

I3 AP es Fol & &0 R cAMP A
F> AR SFsAME, Ao R 9l vk A3
=ojgler AHO ¥ vhE T2 A3 Vel A gk
Zlo] EA)olck. Drezner 5{19]°1 2J#ll cAMP2|E whilzl
A3} 8 42 (cAMP-dependant protein kinase)2] Zol7} ¥l
o7 BN, cAMP AibHrh 9ol e] b

o

manganese

s kgl Aget A4l Al AAAL Aeksle]
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mmol/LE 74wl s 84 912 3.62 mmol/LE F7}s]
o] glglort, &4 wAAnky FRHFATEE0] 186.6 ng/l
2 Z7kse] o] TRV SAs o & ghekEgiek
MRV EAEES] W ERE 9l8l Ellsworth
Howard 7AH5 AJ3§st Az} 402 9] Q1 Bl cAMP2] vl
Aoko] S7kEIA] Shot TMINAM AT SA S 1HoE A
gk 4= 9lglor), GNAS AR AAS AshslA] Hstod
et Wy Eie ¥ 5 alddch vk 9%, I)st A
A 5o &AL YA AL 7], T 4F, Fe & 5
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O
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9 FHo] AN e o Wik Bt s eEs
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ul D FoI2 At Agke x| 88 = glor), AAE, A
A Zo] A=A E etk vlE] DE olE2 A+
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ol 27| Bol] vl ZAEe| 2 iz 7 U2 2]
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