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Abstract: [ Objective] To analyze blood lipid and its related factors in Chinese children and adolescents with Turner
syndrome. [Methods ] The untreated TS patients were divided into two groups according to age ( <11 years old and 11~15
years old) and enrolled two groups of age—matched control girls, blood lipid and the incidence of dyslipidemia were com-
pared between the four groups, the related factors of blood lipid were also analyzed. Moreover, TS patients were divided
into two groups according to karyotype, including 45, XO karyotype (55 cases) and other karyotypes (53 cases) , blood
lipid and the incidence of dyslipidemia in two groups were compared. [Result] Compared to age—matched control girls,
TS patients of age 11~15 years group had higher TG levels and higher incidence of hypertriglyceridemia and borderline—
hypertriglyceridemia ( P<0.05) and the incidence of borderline—hypercholesterolemia was also significantly higher
(P<0.01). But there were no differences in blood lipid level , incidence of dyslipidemia and the incidence of borerline—
dyslipidemia between TS patients who were less than 11 years old and age—matched control girls. Total cholesterol of TS
patients was negatively related to bone age (P<0.05). Triglyceride of TS patients was positively related to waist circumfer-
ence (P<0.01). TS patients of 45, XO karyotype had lower TG levels, higher HDL levels and lower incidence of low
HDL, borderline—high non—HDL and borderline—hypertriglyceridemia compared with those of other karyotypes (P<0.05).
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[ Conclusions] Triglyceride in TS patients of age 11-15 years were higher than the control subjects, which may be related

to estrogen deficiency and chromosome karyotype.
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Table 1 Karyotype distribution of 108 patients with

Turner syndrome

Karyotype n
45, X0 55
Other karyotypes 53
45, X0/46, X, i(Xq) 16
45, X0/47, XXX 5
45, X0/46, XX 4
45, X0/46, X, r(X) 4
45, X0/46,X,i(X)/47, X, i(X), i(X) 1
45, X0/46, X, del(X) 2
45, X0/46, X, i(Xq)/46, XX 1
45, X0/46, X, derz(X) 1
46, X, i(Xq) 11
46, X, del(X) 5
others 3
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Table2 Comparison of anthropometric and lipid measurements (x+s)
Age<l11 years Age 11~15 years Turner

Turner Control i P Turner Control t P 45,XO0 karyotype other karyotype ¢ P

(n=48) (n=72) (n=60) (n=27) (n=55) (n=53)
Agelyears 6.9+2.6 7.2+£2.1 - 0774 13.0+15 125+¢13 - 0.18 10.9+4.0 10.1£3.5 - 0341
Ht/em 106.8+15.3" 114.3+14.3 =3.119 0.002 128.7+7.4" 138.90+8.1 —4.624 0.000  120.3+18.0 118.9£16.0 0.416 0.674
BMI/(Kg/m®) 16.2£1.9"  14.8£1.8 - 0.000 19.0£3.2Y 17.0£26 -  0.000 18.0+3.2 17.4+2.9 - 0339
BMI SDS 0.7£0.9" -0.01x1.1 - 0.000 0.1£1.5" -0.6«1.4 -  0.000 0.4+1.4 0.4+1.2 - 0.747
TC/(mmol/L) 4.6+0.8 4.5+0.8 - 0874 4.6:0.7 4410 - 0.115 4.6+0.7 4.6+0.8 - 0924
TG/(mmol/L) 0.8+0.3 0.9+0.7 - 0983 1.0:06” 0803 - 003 0.8+0.6" 1.1£0.5 - 0.013
HDL/(mmol/L) 1.5+0.3 1.4+0.3 - 0312 1503 1403 - 0813 1.5+0.3" 1.4+0.4 - 0.034
LDL/(mmol/L) 2.7+0.6 2.6+0.7 - 0307 2.8+0.6 2,608 - 0.081 2.8+0.6 2.8+0.7 - 0.551
non-HDL/(mmol/L) ~ 3.1+0.7 3.0+0.7 - 0998 3.2:+0.7 3.0£09 - 0.261 3.1+0.7 3.2+0.7 - 0423

1): P<0.01, age<11 years TS group versus control subjects, 2): P<0.01, 3)
subjects, 4) : P<0.05, 45,XO0 karyotype TS group versus other karyotypes TS group. Ht: height, BMI: body mass index , BMISDS:

: P<0.05, age 11~15 years TS group versus control

body mass index standard deviation score, TC: total cholesterol, TG: triglyceride, HDL: high density lipoprotein cholesterol ; LDL:

low density lipoprotein cholesterol ; non—HDL: non—high density lipoprotein cholesterol
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Table 3 Comparison of the incidence of dyslipidemia

[n(%)]

Age<11 years

Age 11~15 years

Turner

Turner Control Turner Control 45, XO karyotype  other karyotype

(n=48) (n=72) (n=60) (n=27) (n=55) (n=53)
hypercholesterolemia 9(18.8) 10(13.9) 12(20) 6(22.2) 11(20) 10(18.9)
hypertriglyceridemia 2(4.2) 4(5.6) 5(8.3)" 0(0) 2(6.1) 5(94)
Low HDL cholesterol 3(6.3) 4(5.6) 3(5) 2(74) 0(0)* 6(11.3)
High LDL cholesterol 5(10.4) 9(12.5) 13(21.7) 4(14.8) 10(18.2) 8(15.1)
High non—-HDL cholesterol 4(8.3) 11(15.3) 12(20) 5(18.5) 8(14.5) 5(9.4)

1): P<0.05, age 11~15 years TS group versus control subjects, 2): P<0.05, 45, XO karyotype TS group versus other karyo-

types TS group.
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Table 4 Comparison of the incidence of borderline—dyslipidemia

[n(%)]

Age<l11 years

Age 11~15 years

Turner

Turner Control Turner Control 45,X0 karyotype other karyotype

(n=48) (n=72) (n=60) (n=27) (n=55) (n=53)
Borderline—hypercholesterolemia 20(41.7) 33(45.8)  26(43.3)" 4(14.8) 24(43.6) 22(41.5)
Borderline—hypertriglyceridemia 2(4.2) 7(9.7) 8(13.3)” 0(0) 2(3.6)* 8(15.1)
Borderline—Low HDL cholesterol 3(6.3) 2(2.8) 6(10) 2(7.4) 3(5.5) 6(11.3)
Borderline—High LDL cholesterol 9(18.6) 15(20.8) 13(21.7) 4(14.8) 8(14.5) 14(26.4)
Borderline—High non-HDL cholesterol 23(47.9) 26(36.1)  26(43.3) 7(25.9) 19(34.5) 30(56.6)

1): P<0.01, 2): P<0.05, age 11~15 year TS group versus control subjects, 3): P<0.05, 45, XO karyotype TS group versus

other kayotypes TS group
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Table 5 Correlation between lipid levels and anthropometric measures

Turner Control
TC TG HDL LDL non—HDL TC TG HDL LDL non—HDL
BA -0.316" -0.016 -0.072 -0.176 -0.244 0.093 -0.181 0.506 -0.3 -0.413
We 0.112 0.523” 0.101 0.029 0.011 0.041 -0.095 0.174 -0.103 -0.133

1): P<0.05, 2): P<0.01; BA: bone age, Wc: waist circumference, TC: total cholesterol, TG: triglyceride HDL: high density

lipoprotein cholesteol ; LDL: low density lipoprotein cholesterol ; non—HDL: non-high density lipoprotein cholesterol

A E 38 B UAE 11~12 % JF B M 3 & B 10
I7 0 AR AR AR I 43 41 1 DL 11 % o B 50K
TSEBE T AWH . TS BH TER T A KB %M
KEANREFLIGIRFIIL, &G IO M8 B,
38 R IR 1 B AR AR O i B 4 ) o TS
BB IET I 8% FN 419", BN TS H & K 9 A
PTG EEE KR AR 55 2 H i A B
B Ik ok B BB Ak SO 0 A5 5 1 3 B e AR KU 2
— 5 RIS R TS A A AE R B ==
AL G 58 R AR T, R A 11~15%
(1 TS B 55 AR % DT C (9 % IEZH A0 L TG 7K SF- Tt
i, Hm TG kAR I 5t TG KRR IR T8, 5
Pirgon 25"/ F1 O’ Gorman 25" [R 25 R — 35, i 5 [
bR &5 UR Akyiirek S5O S5 R TS B TG
Wl 22 5% . /T 11 5/ TS & 541
VT JC % 20 £ 25 9 I AR 7K1 B il fig 5 0 & A 3R
TR, BENER ZETENRFFERRI2ZY,
VITHAEWRS 12,27 % IE % L8 11~15 % WAk T
o E I, MERCER KR B T A, B A
11~15 % 19 TS J & BR B AR 5% 5 00 L D) e A 4
ARE A RS I BE R AT REA OC . BT Ay
R HA R AR AR 7R IE R L A TE
4 W1 J5 TC . LDL Fl non—HDL 34 T &' 1fij 75 4 45
WAL, MR B IAIT S HDL A&, E bRy
YNLE A AE T8 P IUFE 11-12 % JF U e i E R AR
TG R AU TR TS SR Y ) T
Jo  INAERF Lo PR 28 R AN B AR 3
TNTS B8 1 %8 B AT/ By o i b i) A A
M3 TS B Y I I RE AR O 0 45 XU 0 A
H A2 T % 28 B A XS TS 235 AR ) 52 i
/0, Ruszala Z8 V9NN T 14 9] TS &, MEI R &
AR YT 5 TC A LDL B & BEAIK , TG A WL B & 24t
A% ., Torres—Santiago 55 > [ IF 5% & 81 11 AR e — it

6 1~ 15 TG 7K BRAR , mT $ 0 Mk 34 AR n A
B Fek3t TS B B K7 (B R U (0 1 A
HE— A% .

Ty —J7 1, Sk HE B ME 3% R 6 AR 5 52 A
Ostberg %5 ™ Fl Van 45 '35 5 0P 5L 752 09 2o P4
JyRERRAH , RILTS B TG T, TS A 4
B R A0 it — 4% X e R e 4 sl 0 A 2
IEERG, B HEI R TR A, K BB
X YL (e A I A 356 DR et 3 D) B A B i 2R 1T g
SEM AR AT, 5 PR B 248 A B) A Y 1) E S 3
PR B e 3k R 5 B30 1) DNA FH 6k A3 P
TR A OC ), X34 B A 3 TR B e 2 5 35058 1 A
MR FE R F B AR, BN IR B A — 4
FOR PRI X e @R (Xm ) , IEH Lo 20 A 22 & ok
TE B X G A (Xp ) FIBE 2R IR Y X G ik (Xm)
P Xm _F R %) 5 R EQIATY SR T 4 3R 3K 4 Xp A 1
PR kb B B rh e el Rk, IEH
PER LA B2 W N ERR I, 16 H AR 1
TR TG T [ AF % B 16 5 BAT Lot AT 2
7 X Y e AR I R 3k 114 22 5 0T e i R A o i
TS B B i T i ol dB o R i h — & X e o
AR 52 4 a4 A 5 PR s 2, PR A A 9 4 TS
BE MRS R S R Y X YR e 3R 1) 3 PR R U
B, HHFIEEERR TS B rhbE 20U X Y
A (Xm ) 21 1) TG 3858 Z R VR 1) X Je ik (Xp) 4
o 28 e gt R ) X £ (A 3 8 1Y 3 R R VR AE
ARIHE AT AR, o T AR A R RO TR AY X
T A3 D] B3 1) TR T B 1k N IR AR B L BAC
FORUR I X Y o (R FL R TR UE N IERE DT R . AR
WL 45, X BRI TS % TG 7K V-4 HiA A%
RUZAAG, {K HDL It %4 5 TG A2 i %L  non—HDL [
M R Al A A A R ALAIG, 1T HDL 7K P-4 HAth A%
BRI TS B o PRI ER S8 T XY



5533 UL AF L AR

22
Lt

TIEFE 3 LG 5 ARG IR 20 b 425

AR L i 2 Y i e RE DY BB D) RE A 25 5%, dhy i n]
I TS S8 AR S RS g G A S5C L BN
ST D — IR R JRy R A ISP e PR 5T, AR A
0S8 PR P R B Y X AR S X e R I
e ol R BB D B, R T 58T TS B I AR
TN AR 2 8] 5C R A58 R HEWT, T 0T Rt
— LT A REMI TS5 . TG 5 & FlA IEA G
KF WG K I TS B 1 TG 55 1 A iE
FASEIE AR, Ud W RE [ (F2 7 YR 17 5 1) S 52 i
TS 74 TG 1y — A PR, (H AT 2 [l B At
FT , B3 R O T TR B, R e oy B 2 2R T
V5 UL G (LR AL B 5 S A G, AR SO 2

5% Sk

(1] Bigh, T8 /NLN sy (M) Jest: ART
PE HiRAE 2006 : 348-355.

Yan C, Wang MD. Pediatric endocrinology [M].
Beijing: People’ s Medical Publishing House,
2006: 348-355.

(2] 14k, K. /L g 5 - LAl S I R (M.
Jbmt: ARIEH AL, 2001 171-303.

Xiang W, Zhao SP. Children’s dyslipidemia — basal
and clinical [M]. Beijing: People’s Medical Pub-
lishing House, 2001 : 171-303.

[3] Lichiardopol C, Mota M. Cardiometaholic risk fac-
tors in Turner syndrome [J]. Rom J Intern Med.
2004,42(2) :371-379.

[4] Ross JL, Feuillan P, Long LM, et al. Lipid abnor-
malities in Turner syndrome [J1.J Pediatr, 1995,
126(2): 242-245.

[5] [EI3EN. Turner £S5 1iF L2 e (0 AR R 43 A0 4 S
AR KF434T [J/OL ] WiVT R, 2015: 1-17.
Yan KL. The study on the chromosomal karyotypes
distribbution and lipid concentrations in children
with Turner syndrome [J/OL]. Zhejiang Univ, 2015:
1-17.

[6] Gravholt CH, Andersen NH, Conway GS, et al.
Clinical practice guidelines for the care of girls and
women with Turner syndrome: Proceedings from the
2016 cincinnati international Turner syndrome meet-
ing [J]. Eur J Endocrinol, 2017, 177 (3) : G1-
G70.

(7] ZM, i, 550 m, 55 hIE 0~18 8 L |5
AAERBRIE RO A Rl 2 [T ], AR LR R,

ZAb B — L RS . oI W, AR K
LTS BH B TG 5 IEF M IEAH K R, $2R TS &
1 TG IMUAE FT A AT LA 3 e 45 il 1 o 75 3] 4231
AWK A E 11~15 % 59 TS & 1L TG
KT, Hm TG A& TG & A 2 B 5t &
TC % H %A THE L 45, XO BRI F) TS B35 1 TG
IS AR HDL | Il 555 TG | Iifs 578 non—HDL & 4
RRAIAWAZ Y TS FEAR, 1 HDL /K P45 Ho Al A%
BRI TS g i, /N 11 2 0TS g o FR B
GEREH L MEM TS REME S HE5TSREHE
H B KON R S e R T AT RESC R
BP9 B RAEAS sl AT E PR 52

2009, 47(7): 493-498.

Li H, Ji CY, Zong XN, et al. Body mass index
growth carves for Chinese children and adolescents
aged 0 to 18 years [J]. Chin J Pediatr, 2009, 47
(7): 493-498.

[8] Expert Panel on Integrated Guidelines for Cardiovas-
cular Health and Risk Reduction in Children and
Adolescents, National Heart, Lung, and Blood In-
stitute. Expert panel on integrated guidelines for car-
diovascular health and risk reduction in children
and adolescents: Summary report [J]. Pediatrics,
2011, 128(Suppl 5): S213-256.

[9] mhfRBEEa LR LB R4, hAREE
LR R 0 MU A AL, AR AR 20 I
B 22 o e S Kok RERE AL 22 2H . L T D AR I

B H B xR [ pRILBRE,
2009, 47(6): 426-428.
The Chinese medical association pediatrics division
child care group, The subspecialty group of cardiolo-
gy, society of pediatrics, Chinese medical associa-
tion, carotid atherosclerosis group of Chinese medi-
cal association. Expert consensus on the prevention
and control of blood lipids in children and adoles-
cents [J]. Chin J Pediatr, 2009, 47(6) : 426-428.

[10] Yesilkaya E, Bereket A, Darendeliler F', Bas F, et
al. Turner syndrome and associated problems in
Turkish children: a multicenter study [J].J Clin
Res Pediatr Endocrinol. 2015 Mar;7(1) :27-36.

[11] Schoemaker MJ, Swerdlow AJ, Higgins CD, et al.
Mortality in women with turner syndrome in Great
Britain: A national cohort study [J]. J Clin Endo-
crinol Metab, 2008, 93(12): 4735-4742.



426

RS (RS2 RR) $39%

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Pirgon O, Atabek ME, Oran B, et al. Atherogenic
lipid profile and systolic blood pressure are associat-
ed with carotid artery intima— media thickness in
children with Turner syndrome [J ]. J Clin Res Pedi-
atr Endocrinol, 2008, 1(2): 62-71.

0’ Gorman CS, Syme C, Lang J, et al. An evalua-
tion of early cardiometabolic risk factors in children
and adolescents with Turner syndrome [ J . Clin En-
docrinol (Oxf), 2013, 78(6): 907-913.

Akyiirek N, Atabek ME, Eklioglu BS, et al. The
relationship of periaortic fat thickness and cardiovas-
cular risk factors in children with Turner syndrome
[J]. Pediatr Cardiol, 2015, 36(5): 925-929.

e PR o o LB 2 N o bt A AU
B RE AR MEA. o E LR & %58
AR R B I AR R A ()] AR A R
iz, 2010, 26(8) : 669-675.

The Pubertal Study Group of the Society of Pediat-
ric Endocrinology and Genetic Disease, Chinses
Medical Association. Secondary sexual characteris-
tics and menses in urban Chinese girls [J]. Chin J
Endocrinol Metab, 2010, 26(8) : 669-675.

Eissa MA, Mihalopoulos NL, Holubkov R, et al.
Changes in Fasting Lipids during Puberty [J]. J Pe-
diatr. 2016, 170:199-205.

Sanchez— Rodriguez MA, Zacarias— Flores M, Cas-
trejon—Delgado L, et al. Effects of Hormone Thera-
py on Oxidative Stress in Postmenopausal Women
with Metabolic Syndrome [J]. Int J Mol Sci. 2016,
17(9). pii: E1388.

Kodama M, Komura H, Kodama T, et al. Effect of
estrogen replacement therapy on bone and cardiovas-
cular outcomes in women with turner syndrome: a
systematic review and meta— analysis [J]. Endo-
crine. 2017, 55(2) :366-375

Langrish JP, Mills NL, Bath LE, et al. Cardiovas-
cular effects of physiological and standard sex ste-
roid replacement regimens in premature ovarian fail-
ure [J]. Hypertension, 2009, 53(5): 805-811.
Sullivan SD, Sarrel PM, Nelson LM. Hormone re-
placement therapy in young women with primary
ovarian insufficiency and early menopause [J]. Fer-
til Steril. 2016, 106(7) : 1588-1599.

Ruszala A, Wojcik M, Zygmunt—Gorska A, et al.

Prepubertal ultra—low—dose estrogen therapy is asso-

[22]

[23]

[24]

[25]

[26]

[27]

[28]

ciated with healthier lipid profile than conventional
estrogen replacement for pubertal induction in ado-
lescent girls with Turner syndrome: preliminary re-
sults [J]. J Endocrinol Invest, 2017, 40(8) : 875—
879.
Torres— Santiago L., Mericq V, Taboada M, et al.
Metabolic effects of oral versus transdermal 17beta—
estradiol (E (2) ) : A randomized clinical trial in
girls with Turner syndrome [J]. J Clin Endocrinol
Metab, 2013, 98(7) : 2716-2724.
Ostberg JE, Attar MJ, Mohamed—Ali V, et al. Adi-
pokine dysregulation in turner syndrome: Compari-
son of circulating interleukin—6 and leptin concen-
trations with measures of adiposity and C-reactive
protein [J]. T Clin Endocrinol Metab, 2005, 90
(5): 2948-2953.
Van PL, Bakalov VK, Bondy CA. Monosomy for
the X—chromosome is associated with an atherogen-
ic lipid profile [J1]. J Clin Endocrinol Metab,
2006, 91(8): 2867-2870.
Wilkins JF. Genomic imprinting and methylation :
Epigenetic canalization and conflict [J]. Trends
Genet, 2005, 21(6): 356-365.
Carr MC, Hokanson JE, Zambon A, et al. The con-
tribution of intraabdominal fat to gender differences
in hepatic lipase activity and low/high density lipo-
protein heterogeneity [J]. J Clin Endocrinol Metab,
2001, 86(6): 2831-2837.
BN, TRARDE, BEAEA, A5 TV A DR MR AR A
FE AL AR 1 00 K 1l i 57 4 B s o R R A0 A [0 ).
PHBERR 224441, 2017, 34(12) : 1781-1784.
Huang P, Zhang LB, Lu ZJ, et al. Dyslipidemia
and its influence factors of blood lipid in people
with routine physical examination in Guangxi [Jl.
Journal of Guangxi Medical University, 2017, 34
(12): 1781-1784.
Alvarez—Nava I, Lanes R, Quintero JM, et al. Ef-
fect of the parental origin of the X—chromosome on
the clinical features, associated complications, the
two—year—response to growth hormone (rhGH) and
the biochemical profile in patients with turner syn-
drome [J]. Int J Pediatr Endocrinol, 2013, 2013
(1): 1-7.

(%8 & #)



