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Abstract

Objective: To analyze the relationship between ACAN gene variation and short stature and observe
the efficacy and safety of recombinant human growth hormone (rhGH). Methods: Review the clin-
ical data of a case of idiopathic short stature with ACAN gene mutation and search the relevant li-
teratures to summarize the relationship between ACAN gene mutation and short stature, and ob-
serve the efficacy and safety of recombinant human growth hormone. Results: The patient was a
5-year and 7 months old girl with a short stature of 104.7 cm (-2.22 SD). She had short stature and
was 104.7 cm (-2.22 SD) in height. Her father was 175 cm (+0.42 SD) in height and her mother was
163 cm (+0.47 SD) in height .There was no short stature in her family. There was no special face
and skeletal deformity and secondary sexual development. Her bone age was 7 years. The gene
sequencing revealed a heterozygous variation (c534c > G (p.n178Kk)) in ACAN gene, which was
spontaneous mutation. And there was no mutation in this locus of the ACAN gene in her parents.
Her height increased by 7.8 cm (112.5 cm, -1.28 SD) in the first year of treatment with rhGH (50
ug-kg-1-d-1) and the height increased by 4.9 cm (117.4 cm, -1.28SD) after 8 months of treatment
with rhGH (60 ug-kg-1-d-1). Her height recovered from -2.22 SD to -1.28 SD and her bone age pro-
gressed by 2.5 years. Conclusion: The ACAN gene mutation should be considered in children with
advanced bone age and the height can be improved significantly by rhGH.
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1. By

EE M RIREA I, [FFR. R AFIAERS AR T IR ARS8 B i 2 itk ZE (-2 SD)#&
BT = A 0 3(-1.88 SD)#[1]. RESMIRERE AR, BT ohn - Bk - i FA R A 71 HpgshiE,
AL FARRINBEGE « /NTHRES L Yot RIS (U0 Tumer SE51E). BB BIERS . BV RGN, &
AR R AT MERER T ER%[1]. 1H524 60%~80%[145 & 1% B4 (idiopathic short stature ISS) J L E #%
ABNFRH, ZEOVARMPBALALR[2]. HHT 1SS V2 8HE SR IM, W1 SHOX, NPR2, NPPC, FGFR3
HTACAN, HAE7SHRER 2 BRI T 1SS 2 II3]. BTt M ACAN FEPRIAR 2 1SS A —ANH I A Bk
KRN, 215 1.4% [3]. AHIFFE IR 4T —F1H612 1) ACAN JE[K [ & RAAEF /NG LGS T H A STH
KR, 45 ACAN JER A HRR B MR, WEE hGH 47T ACAN JE[RAR 5 B LIVIT 3k 5 2 4tk

2. mlsEE

B)LRATIAE TS WAL LEERN M WE. &, 587 H, WEKEEHZ. BILR GIPL, &
AEIEF=o e, THEEES, HAERSK 50 com, #AF 3.25 Kg. 1 BIHCRER A KRR AR LE 1.
) LB BB ARMERR, To Ol B B SIS B s B R B IR, PEAR TR, SRE R s AL B 175 om (+0.42
SD), BFE 7 163 cm (+0.47 SD), FiEH B S # . B 104.7 cm (-2.22 SD), 1A 20.5kg, M. Bl
W, ZeVEGIHESNYT, PHL B, JCARIRIEIZS S B BT . SEIQ SAR AT A, JREHL, FFEThRer i, HUIR
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NRThee, FEmilE, ACTH, 17-OH Z2fif, PR KRBT TE RS . Jetifhk 46, XX. BT, 7
%o TEINEEE. T EMEAZREER A X SRR . A KR GH)BUR RS DR R E GH
B 4 10.26 ng/ml, BHKE S EE S 2 GH 8454 8.53 ng/ml, [ EAEA KK 11 8 196.8 ug/l. 45 &8 it
AR 25 T @ R A R, R FIE ST AR LER 15 5 Y (iR /M0 A7 7E ACAN B[R Je 4748 5t
¢534C > G (p.N178K), HP4utSIX 5 534 SAZ 1L H A EALS o SRS, FEE 178 52 AR R &L
TR, NE X RAL . IRYE ACMG 185, %8 R0 e AEUR 1A 5+ (Likely pathogenic), 4K &%
WEHT, A SN SRS, ZRAZ BREA SR, AR N HRRBLE 1). 1FIEW AN
P PE I I, AR . NREER AR s B (HGMD) AR AL s ARG, 2 RN E N
ANERARGE . AEE B I DR TN PolyPhen-2 TR AE . 12W74: B (ACAN £:H 8 5.

LIRS T K ES AT EHNE K ZE(hGH) 50 ug-kg ™d ™ & FiES—4, HmEiEK 7.8 cm (1125
cm, —1.58 SD). {H & WA Keidt FE I kg, T55 13 M H 0 rhGH FI &% 60 ug-kg “d ™ i6)7 8 M H, &
E K 4.9 cm (117.4 cm, -1.28 SD). HE4EHY 7 % 3 NH, B 117.4cm (—-1.28 SD), 1A 24.8 Kg, B
WH 7”95 % . HILL rhGH 16JT 20 N H, B R H-2.22 SDiE%-1.28 SD (WK 2), H#dHEm 2.5 & (W
Kl 3). BEVITF ORI LK E, SO AIRbRE IR IGH, 4E8EpEvih.
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Figure 1. Sequencing diagrams of patient and parents
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Figure 2. Height curve of patient
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Figure 3. X-ray of patient
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3. g

ACAN FE RN T N W Jetifh 15026.1, 1 19 NME FULRL, Jmit TR ([ R b (aggrecan) [4]. BHEE
FI M FH A0 B A (B S BRGS0 SR BE ARG M T 3R B) . e . BRI 458 & G1. G2, G3 =4
BRI [4] o A2 A KA DT B B o b R B B 20, 7R S0 AR T ik oG R
F . FFR 51 R B 7K 53§ TR BB, W T 649 B 7K S R 46 Ber IR BB 0 » 4ERF 1IR3 I 30 S5 15 T RE (5] [6].
ACAN  Jit [RI AR S ] S SUECR 40 M /1 0T ) R B Ry R AR R VR =, R A B R D, R AR R
IhARERERS, M PR A KBRS, &SRS RDRI(E) KT . ThEER R [5] [6]. SCHRFRE I R E R
ZFE: SR/ RORVEREMER B R HE . B R RFEAM RV KRR B iEIEE7]. BTN
1E, 7E HGMD s 2 3Lk 7 93 Flt ACAN JE[RI AR 7, Al SURAE 62 />y BIYITEAE 34, /MR R
A5, FARAE 3N, FAGKRTRA 44, KRBT 24>, FEFEEH 2 A, K 87.9% M RAEAA
BERFE, (A DERBURN . ZELRBRUNBURE, NHRRAE, HiZRANE NG IRIRIE .

BEAE SCHRIRIE ACAN S [RIAR S AR (R 28 AU 5. 1 et fR B MR B P F i R B R R RD &4 A
TU(SEDK) S #4955/ [8], RIUNIRTFIDYRE AN, FEHEG R TR. 2.5 kBt wim
EVERE A REEEARRERG], RIWNIBRN GM(RA S5 66~71 FK), K, ME. 188,
FavE, PR ALEE Bk, AR E 2, JEHAAEEN TR E AL, %K R ACAN &8 7
B, RN R S RPN & S E-2 SD -4 SD Z [i]). 3.ACAN FR &8 7 it
R RYEE S M BL(ISS) [10], RICASMIE/, ERETEEREMNEHAKEANR . HdE 277 ACAN
FEIR AR 57 o 87.9% FL AT BALHFAE , W AR S T B 1SS A Hp b DA SR 35 5 M 5 R L A3 1 78 AR ACAN
BRI R, SURCH A RO, 5 S I R R RN, G K T T B R S 2 A
g ER aE, SECERRRT, K R[], BT DAFE SR S b T S HR BT (0% S b s b 8
F & ACAN JERIRGIN . BEAE SCHR ¥ il ACAN 244 RBTE AR IR B S d &) L A R IR[12], A4
A LR FER R R S, Fe ACAN BRI AR R B R RAZ . 54k, A iRjiE R HAZATA 1) ACAN
BRI R LR U B IS TR AT R AL, A 0B IR £ 2R IR [12] [13]. Hit, HAjA4A ACAN HH
FRAFVE R T, ARG = 5% 5 M 500 s B E R AT R HERR 1Z 121 . ACAN JE [RI AR 53 (1 58 ) Lt A B &
AR IR, IR IR S S K BN, KR B LI s RS, R EE %
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FNER FE WS TEAFAE A O AR SR S AEME G M I 2 AR B, AT BRER/NME A T A R 78 . AT 7Tk
T LR S B NN RO HAL IR R R R . A RTWF 70 R, ACAN 3[R AF S i o JE A 70 5 36 7Y
oy E, $R/R ACAN F:[RR g A B R ) R R 20 - RAVKEOCHE, R IIAE KRB T B4 55 P RE 2 F T
aggrecan DJRETE ERAGARBIA A, T AN A R B RASH L B[ 7] -

ACAN KR4 7 58 ) LAH U AL it Aggrecan Bl = 3 EUE W TR AT, EAEET F L 2 FH TR
1bAK, SERT G S RZ0 . HATsh 2 A0 R 25V A B A LT Aggrecan TR IR, B A A SCHEK
FRIBE N ACAN JEPH AR 53 58 LB S M VA YT, 25078 thGH. (e I 25 R I 3 2 (GnRHa) 2 75 &4k
BN A SCERIRIEZE rhGH JR77 3 Z RN (n = B) P34 B 7 SD ¥F4 N—-2.5, RiGIT & EMA(n = 65)
1355 % SD ¥F4r 8-3.0, X rhGH JRFIAA R, (HEAEKEERZAEE LM EZE, £ rhGH ¥GI7 2
HAFLEAG BE TR T I (A K B =y Bk 2% [7] [14]. BEAMAEREFLR B, ACAN S8 B8 M H T aa 2 2k
KB AR I BRI B O R R a7 2 4, H S EE ARG T BIAH ] ACAN J878 (1) ] 14 5K ik
B 5~8 cm [15], FEABCASH GnRHa B4 & AL BRI G A0 d i gk e, nI{EL S mikai. A
IE B LE thGH 1697 20 M H, BmH—2.22 SD 1B £ -1.28 SD, 5 3CkE AR, HAEIRTT LR A5t
AR KB R 1) I AR AT 7 3 Bl YR T I R A K B i T882% . H rhGH TEA& B ) LE 2 16 F e 13
PRI e A SRR R P o 7 e R e M - IR R Y 7 I Y, A e A R, S S84 rhGH
1 2 B34 e A HHBE VT . FERE VT TRV AR AR AR AL, W PERAE ), R EERS GnRHa VRYT . Bl
— TG RN L A T R I ACAN DR AR S AE AR S b BB ) LA R R 20 1.2%, 2B S HR 1T 14 &
ML 5 14.3%, 7R R AT SRR S )L & 35.7% [16], {H/2 H BT % ACAN H: R 48 & & L)
I R 2 VR YT 2 NG, WA T2 T e, BT DA B 2 (1 — R R

4, g5ig

gR b, ABETUE B R ST AT EL PR R T — i ACAN R KA, BREMIRANIN, R
DA R TS ARV ARE I 1 25 ST AT LA I R R 2 . ACAN RS S J8 LI K R AL A e e v, JF HAD i
AESMFHE LB RARHT, B rhGH a7 A R 2 eV RAF . Im K AR ot B e S i 0% S bt
RBILN BAFAE ACAN JERIAE 57, BB R 2, FIWTHHtG YT .
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