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kinase 3, EIF2aK3) 5k [H £ 45 £ $5 AE & H 5 R [ 5 5 4 KR 6 97 815 Y0LE R (Ghrelin) . AR & 3036 B 5 1
(Nesfatin-1) i 5 Z#: 4 K A F 1(insulin-like growth factor-1,IGF-1) M B AC I8 bn 2L B AH 2 . 73k &
ANIE L 126 BIVE R BFEA G, 2 S Hk UL B JLBEPLAT 8 AB.C =4, 73t Exﬂﬂﬁ&%wmmﬁﬁ 126
BiAE Jg i R4 A SR B VR T M2 0.26 mg/kg, B 41 R I A 97 7 &4 0.35 mg/kg, C 4R BN IE YT I & h
0.41 mg/kg’%fm%d\ﬂ‘%m EIF2AK3 B 2 85 RHE , 4337 A [ 57 4 45 K F K 19 Ghrelin, Nesfatin-1,IGF-1
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[ Abstract]
factor 2-alpha kinase 3 (EIF2AK3) gene polymorphism in children with short stature and its

Objective To investigate the characteristics of eukaryotic translation initiation
correlation with the changes in Ghrelin, Nesfatin-1, insulin-like growth factor-1 (IGF-1) and
bone metabolism indexes before and after treatment with different doses of growth hormone.
Methods

envelope method was used to randomly divide the above patients into groups A, B and C, and 126

In total, 126 patients with short stature were selected as research subjects. The

healthy volunteers undergoing physical examination during the same period were selected as
control group. The therapeutic dose was 0.26 mg/kg in group A, 0.35 mg/kg in group B, and
0.41mg/kg in group C. The polymorphism characteristics of EIF2AK3 gene in children with short
stature were analyzed, and the changes in GHRL, Nesfatin-1, IGF-1 and bone metabolism
indexes treated with different doses of growth hormone were also analyzed. Results By analyzing
the EIF2AKS3 gene polymorphism in the control group and the observation group, it was found
that there were significant differences in the genotypes and allele frequencies of rs1805165,
rs13045, rs867529, and rs11684404 in the EIF2AK3 gene in both groups (P<C0.05). The
analysis showed that mutations in T allele of rs1805165, G allele of rs13045, G allele of
rs867529, and C allele of rs11684404 could lead to the onset of short stature. The differences in
height [ (111.35+3.85) ws. (112.82+2.9) vs. (114.81+3.88) cm |, height standard deviation
[(2.3740.82) ws. (1.86+£0.77) vs. (1.5640.78) ], growth rate [ (8.09£3.17) wvs. (9.2243.03)
vs. (11.114+3.89) cm/year ], bone age [(10.49+3.61) wvs. (10.8+3.79) ws. (11.75+2.88)
years |, height gain [(1.31+0.26) ws. (1.32+0.58) ws. (1.37£0.64) cm], predicted adult height
[(155.7543.07) ws. (158.4+3.75) ws. (160.99£3.07) cm], and genetic target height [ (156.57 =+
2.54) ws. (159.01+£2.59) ws. (161.4942.49) cm] after one year of treatment differed significantly
among the three groups (P<C0.05). Through pairwise comparisons, it was found that as the
dosage of growth hormone increased, the height, height standard deviation, growth rate, bone
age, height age, height gain, predicted adult height and genetic target height of the patients in
the three groups showed a significant upward trend. The GHRL, Nesfatin-1, and IGF-1 in all
three groups improved significantly. Furthermore, with an increase in the doses of treatment,
GHRL [(250.76£2.73) ws. (245.22+3.49) ws. (240.74 £ 2.65) ng/L] decreased significantly
while Nesfatin-1 [ (0.10£0. 02) ws. (0.1540.03) wvs. (0.2040.02) pg/L] and IGF-1 [(218.35+
3.87) ws. (227.2343) wvs. (300.09+3.97) pg/L] increased significantly in patients. Conclusion
The polymorphism of EIF2AK3 gene in children with short stature is mainly manifested in
rs1805165, rs13045, rs867529, rs11684404 mutations. With the increase of the dose of growth
hormone for patients, its therapeutic effect is significant.
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(Ghrelin) i 35 X7 #F £ DL K 34 509 4548 H L 2k 1 52
M AL R A K KB . N B & 1 (Nesfatin-
1) Al Jd i Xof 15 R 10 23 WA A S X rh X 22 10 98 1 A
L m & R B, B REAERKRKE T 1
(insulin-like growth factor-1,1GF-1) 0] i/ & Xt 2H 21
5 WU 2 W RE 7 1 T SR ORE D S A RO TR A L ok
F A RS0, Ghrelin, Nesfatin-1, IGF-1
e [EE AR A K R B IR S . AR
FEE R /ME B L EIF2AKS 56 2 25 PERRAE K
H 5 AR 2 A K MEF IR ITHTE Ghrelin, Nesfatin-
1IGF-1 B A48 A 28 40 19 AR 5GP 52, LU Il
RIGTT S48 5 2

1AM 5 Bk

1.1 — %R EEL 2019 4E 6 H—2021 4E 6 A 1E
A % R R K A B R e B B AT 12 W T #EA T IR T Y
W /INE BBOL 126 1 Ry B 58 6 42, Horp B 66 i, &
PE 60 B, 4F Y 6~12 %, F-44(9.55+2.36) % K H
M 24.36~34.15 kg, F1(30.25+2. 1) kg, B E N
130.23~141.32 cm, ¥ (135.55+2.59) cm., FHL
Gy AB.CH,3 H— Mok b3 2 R RS i 2= B
SL(P>>0.05) , HA AT M, W3 1. 5 8 B[R] 3 fg
P A 1 i B 126 4 g X HE2H . WL 48 20 okt IR
H— MR 22 5 LG 1T 2% 1 L (P>>0.05), W
A G m MR EAANT X R4, 25 A5 iHEE X
(P<C0.05), W3 2, W ARHE: O &R LM%
INIE L B AR HES s @ B4 = DL KR F L.
HEBR AR UE : DS KA EIE &L © AR R D Be 5 28
IL;OBFENEETRERIL; QML AIEE L,

B A B8 L5 @ ¥4 28 25 i Im A5, O 38 1 R B
R B 2 ie UE (8 5 . NJDYLS201904009) ,
1.2 W5k
1.2.1 EIF2AK3 BEH Z &M RS HGIT
FT A A0 A B 5k it 4 FH EDTA $¢ 88 A B A9 42 1
3 mL7E 2 500 r/min R T B0 2 min, B4 3
530 1 3%, 8 5 QIAAMPDNABloodMiniKit iz 7l
Gt — Atk i % DNA.L 15 2] i 3% J5 i & — 20 °C
PRFEFE I, AR ¥ Genebank & 1 B9 A rs1805165,
rs13045, rs867529, rs11684404 , rs6547787 HY &
FEA BEAT S A BT, PCR RAR R R 25 pl, Hi
% 10xbuffer 2.5pL . dNTPS 1 L, TaqgDNA % 4 fiff
0.4 pL .DNA #H 1 pL. 5% 1 pL.ddH,0 #M A2,
YT .95 C A4 N HIAZEM 5 min, 94 °C A5 £
30 $,50~60 CiB K WE] 30 5,72 CLEAH 10 min,—
I35 ANMFH . R & X H AR R B mli, b3S

i3 DNA U A58 e 7 o Bk DA o3 B oR 2 8
2R G BB 25 3% 4 ) BR A 1k 1 B 1 B 22 25
BT 7 6 X 8 R AR (W R IR AT 2 25 k4 B
F1 3SEH-MABEER
Table 1 Comparison of general information
among the three groups
(n=42)

P (D AR G B

20 )
: B Lt (rEs.%) (FEs kg (FEs.om)

A4l 20 22 9.6042.36  30.29£1.09 115.5342.19
B4 21 21 9.5642.56 30.24%2.89 115.1842.55
CH 25 17 9.494+1.46 30.19+1.49 115.94+1.75

X2/F {8 1.336 0.774 0.027 1.269
P 1A 0.513 0.441 0.974 0.285

®2 VURAMMBH-BRERILER
Table 2 Comparison of general information between

observation group and control group

(n=126)
. P53 B0 A Wy R 1)
/JJ B 4t (r+s.8) (Es.kg)  (FEs.cm)

WEEH 66 60 9.5542.36  30.25%2.11 115.5542.59
Xf BR 20 61 65 9.86£2.12 32.56£3.42 135.7943.08

X2/F {8 0.397 1.097 6.453 56.456
P 1A 0.529 0.274 <20.001 <20.001

122 RI7 BERBREHAANERKRBEKEFELTE
250 B A R 2 7, [ 24 o 7 S10980101, A 7= 4it
47:20190102, 2 NS Hidr A 41 R B IE 97 )
wOHN 0.26 mg/kg, BHRXRB MBI AN =N
0.35 mg/kg,C AU RBUWIRYT & 40.41 mg/kg'™ .
1.3 MEIRAR

1.3.1 Hardy-Weinberg F ff # %  rs1805165,
rs13045, rs867529 ., rs11684404 . rs6547787 1) £ 4
P 3 DR R 5% (E DA R T R b B R
Hardy-Weinberg #7654 ,

1.3.2 WEA LI B R EIF2AKS JE K 2 850k

SR A % B L ) EIF2AK3 3t B by
rs1805165., rsl13045. rs867529. rs11684404.

rs6547787 KL PR L L Ak TR L 22 [ ) 22 S R A7
H#
1.33 3HMIRITRCRILE 7 HIx 3 HIGI7 A
B B s bR v 22 A K U R R B AL B
o AU | B AT 1 0 {E DA S AT B v 1 {2 AT
P, B B bn e 2 AR RO R T B R Y
HEAT I BB B R T INEL L B R AR | B i AR R Y
IIE | 35845 #E B v DL K AR B v 39000 (B R FH A oE B
W e AT DN R
1.3.4 3 441 Ghrelin, Nesfatin-1.IGF-1 K b4
g3 5% 3 4 IR 9T ET LA &R 9T )5 19 Ghrelin,
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Nesfatin-1,1GF-1 /K347 L #,

135 3 @HmERsHabs b RELILMEHEA
Jei o R P EBC A, 922 1 30 %of A8 )L s P 5 1R 1 Calkaline
phosphatase, ALP) , T 7 i it 2 J A % K Ctype |
collagen c-terminal peptide, | CTP) . | BIfy s
e i BK (procollagen type |
peptide, P [ CP) 2 ‘H 45 & (bone gla protein, BGP)
AP FEAT AR 50 G W A R IR ],

1.3.6 MK R AL AL Hr . BF 58 Ghrelin,
Nesfatin-1,IGF-1 5 ALP, | CTP.P [ CP.BGP /K
- Z 8] B AR S

1.4 St d5vk B SPSS 20.0 483t #4443 #r
s, H BB BCR IS SRR A ¢ KB XS ¢
R 5 B 2 7 25 40 A M LSD-¢ K3 56, 109 R L
BRI O K, P<<0.05 N2ESRAESIEEXL,

carboxyl terminal

2 & S

2.1 Hardy-Weinberg F i #: 58 @Bid X B EK
Hardy-Weinberg 7 £ % 43 87 . 3 1) rs1805165
(X*=10.052,P=0.776),1rs13045(%X* =0.041, P =
0.669), rs867529 (X* = 0. 044, P= 0.885).
rs11684404 (X* = 0. 033, P= 0.899) . rs6547787
(X*=0.029, P = 0. 990) {if 5 JE X 2 5L 70 A5 A5 &
Hardy-Weinberg -1 . £ 4 2k B [ — D EEARTEA
2.2 WA S5XRAN EIF2AKS ZEH 2855t
3 A X WL AR XT BB 2H 1 EIF2AK3 JE K 2 25 1

HEAT 43 A, WL 8 2 RN X B4 EIF2AK3 At B o iy
rs1805165, rs13045, rs867529 . rs11684404 [y Xk
BESEMERPNEREESASEIT¥E L (P<
0.05), 2r BT & 7%, rs1805165 45 fif K K d iy T,
rs13045 ZE47 3 A HP ) G rs867529 45 i Jk K iy
G.rs11684404 SE AL 3L K h i C 1Y 58 748 1 25 1 %
INRE B A . WL 3,

23 3AMIRITRCR L SHRITEMN SR .S
PR ZE AR IS | B R R A L A B e T
N 388 A 40 B R L B 22 R e (P <
0.05), 3 HBEHEMHARKMENEWT &, BILW
B BEbrfEzE EREE BR.BRER. 855
BEOINAE | 35t 4% 40 B i DL B AR B e T 2 00 B
T s, Lk 4,

2.4 3 #H1 Ghrelin. Nesfatin-1,IGF-1 k& 3 4
JAYT BT Y Ghrelin, Nesfatin-1.IGF-1 Z [ 1Y 24 % &
Gt R L (P>0.05) 3097 Ji» 3 A1 Ghrelin,
Nesfatin-1.1GF-1 ¥J36 97 1y ol 35, H b & 16 97 7 &
() TH & . B 1Y Ghrelin 2 3% F#AIX, Nesfatin-1,IGF-
1 RETE, 2R A5 # L (P<<0.05), LK 5,
25 3AMBREIEIR L BITHT, 3 A E AR
W ZR LG E X (P>0.05) 3697 5.3 4
ALP, [ CTP.P I CP.BGP /K ¥ %34 J7 Hif FEAIK
HBEE R &8 T+ & . 2 ALP, [ CTP.P I CP,
BGP /K VP EMBEM TGS, ZRARITFEX
(P<<0.05) ., L% 6,

x3 UEASIEAN EIF2AK3 EE S &ML
Table 3 Analysis of EIF2AK3 gene polymorphism in observation group and control group

(n=126,FLF %L, Y0

rs1805165 rs13045
25 FER B | LR E e 5|
GG TG TT G T AA AG GG A G

WL 35(42.17)  60(49.18)  31(65.96)  130(45.14) 122(56.48)  34(46.58) 60(45.45) 32(68.09)  128(46.04) 124(54.87)
XHIEZH  48(57.83)  62(50.82)  16(34.04)  158(54.86) 94(43.52)  39(53.42) 72(54.55) 15(31.91)  150(53.96) 102(45.13)
X2 6.861 6.351 7.581 3.881

P {H 0.032 0.012 0.023 0.489

rs867529 rs11684404
20 51 HE R A e 35| HE R Y A
cC CG GG C G TT TC cC C T

W4 32(39.51)  65(52.00)  29(63.04)  109(40.82) 143(60.34)  29(39.19) 61(49.59) 36(65.45)  133(57.08) 119(43.91)
XHHRA]  49(60.49)  60(48.00) 17(36.96)  158(59.18)  94(39.66)  45(60.81) 62(50.41) 19(34.55)  100(42.92) 152(56.09)
PER -] 6.901 19.121 8.721 8.691

PH 0.032 <0.001 0.013 0.003

rs6547787
205 B R A S LA
TT TG GG G T

W50 26(47.27) 65(52.00) 35(48.61) 135(50.19) 117(49.79)

xof B2 29(52.73) 60(48.00) 37(51.39) 134(49.81) 118(50.21)

PR -] 0.421 0.012

P 0.811 0.029
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Table 4 Comparison of therapeutic effects among the three groups

(n=42,x *+5)

- 5 Cem) P — AR i BEinE Bl RES S BE e
(em/4E) (cm) (%) (cm) (em)

A4l 111.35+3.85 2.3740.82 8.0943.17 10.49+3.61 1.29+0.79 1.31+0.26 155.75+3.07 156.57+2.54

B4 112.82+2.9" 1.86+0.77*  9.2243.03*  10.8+3.79" 1.61+0.63*  1.324+0.58 158.443.75" 159.01+2.59"

CH4 114.81+3.88"% 1.56+0.78" % 11.1143.89" 7 11.75+2.88" 7 1.9740.87*% 1.37+0.64 160.99+3.07" % 161.49+2.49" %

F 19.365 12.612 15.733 21.087 15.442 0.526 15.059 12.336

P i <<0.001 <<0.001 <<0.001 <<0.001 <<0.001 0.421 <£0.001 <0.001

* PAH<C0.05 5 A IbE  #P {6<<0.05 5 B A ILE (LSD+ £ )
% 5 34 Ghrelin.Nesfatin-1.IGF-1 b
Table 5 Comparison of Ghrelin, Nesfatin-1 and IGF-1 among the three groups

(n=42,x *+5)

Ghrelin(ng/L)

IGF-1(pg/L)

Nesfatin-1(pg/L)

Zipl

dakagil) likiga] T I T T il T
A4l 260.02+£3.59 250.76+2.73° 99.384+2.57 218.35+3.87¢ 0.0940.02 0.10=£0.02¢
B4 261.17+3.93 245.22+3.49 99.0843.74 227.2343a" 0.08+0.02 0.15-£0.03*"
C4l 261.7243.15 240.7442.65" 7 99.85+3.98 300.0943.97" 7 0.07£0.01 0.20£0.02¢" *
F g 0.581 20.363 0.932 21.083 0.187 19.449
P A 0.152 <£0.001 0.099 <£0.001 0.995 <£0.001

aP {H<0.05 5577 7 Fb % (BT ¢ k55

* P {H<C0.05 5 A 4 HE

# P {H<C0.05 5 B4 & (LSD+ ¥ %)

®6 3ABNRBHERILE

Table 6 Comparison of bone metabolism indexes among the three groups

(n=42,x *+5)

3 ALP(U/L) I CTP(mg/L) P1CP(pg/L) BGP(ng/L)
VR IT WBITIE VAT WBIT I bERER] WwITE TR YT WwITIE

A#l  151.52+2.86 135.77+2.65% 16.85+3.9 7.8443.74% 355.56+2.65 314.3+2.55% 77.3243.26  45.59+2.98%
B4 151.15+3.73 126.31+2.652*  16.644-3.58  5.7443.91%*  355.0343.44 286.814+2.78"* 77.14+3.96  40.3643.72%"
C4l  151.6343.99 104.61+£2.48** % 16.96+3.95 3.924-1.37** % 355.48+3.42 257.0943.59** % 77.12+3.17  35.43+£3.16** =
F {4 0.082 15.651 0.514 18.863 0.605 10.929 0.678 20.085
P {i 0.912 <20.001 0.521 <20.001 0.412 <0.001 0.412 <0.001

aP {5<C0.05 S5A)T AT LA (O Xt « K 3e)  » P {H<C0.05 5 A41Ibd  # P {<C0.05 55 B 4 & (LSD- #:5%6)

2.6 AMHXMST @B, BEN Hrh, HATE & Bon it 80 A~ LL E A B = Al 56 iy 5k

Ghrelin 5 ALP, I CTP.P I CP.BGP & # fi 45,
Nesfatin-1,IGF-1 5 ALP, [ CTP.P [ CP.BGP &
PLIEAH & (P<<0.05), WL#E 7,

7 HEEMES

Table 7 Correlation analysis

B Ghrelin IGF-1 Nesfatin-1

LD - - - - - -

r {8 P {i r {8 P {8 ] P {8
ALP —0.735 <<0.001 0.751 <<0.001 0.762 <<0.001
I CTP —0.883 <<0.001 0.823 <C0.001 0.778 <<0.001
PICP —0.748 <<0.001 0.715 <20.001 0.767 <<0.001
BGP —0.814 <C0.001 0.716 <C0.001 0.799 <C0.001

3 #

TEXT R /IMIE R 9297 i AR TP B2 I ] R
SEPAS NI B ek BT R, L
R T R 5L Y o) I A LA SRR BT A 22
BESIEALRNTE O 2 A S ENL N E giNb S
PRI S 2 o B A A YT 0 R Y s A i R Y

PRT 177 AR 40 5 A1 9 A8 (18 0 3, bk 2 6 IR SR LA 43 Sy i
A2 7 B DR D R AV AT 2 A4 6 PR A%, T 7 8 ATt A B
B 43 B H s ETF2 AK S 3 PR = 223 o X 25 L IR
JRE DL B B RO ) S 2 R A AR Y . T A
HRCH R R B A A S 7E IR A AR D IR R
T A BRI B — & e, (HEER
[Fi) 7 200 0 2% 0 481 L ALK 1) B P 1 5 R A D
s F kAR Bl R, 4 4 vl EIF2AKS A0 & (1 i fa
SR R 2T AR AR T & L T
Wi AT B S 1Y 8 AL 2 i A0 M 0 AR RE ) W
R .

M AEAWE 58 . 38 4 XF LAY EIF2AK3 5 A
LR T, BE MY rs1805165 i FEH Ry T,
rs13045 S5 3 K P i) G rs867529 45 v %k K v Ay
G.rs11684404 57 HE P b i C 17 58 48 1 25 1t i %
JNKE B R S B8 AE EIF2AKS3 5 28745 h, £33 i
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EIF2AK3 HICHE (UL = R8N 9 w1, ik
— 5 S B T Y BE R RE R B TR X T A
IR0 14 90 T R A A L R S A I S A I S I K -
BE TR, 78 =AM BT g BT EIF2AKS 3
PR 1) 5 A8 1] i A ol 7 EE 1Y R B R . i DA TE X
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