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[Abstract] Objective To investigate the levels of periphreal blood free carnitine and amino acids
in healthy pregnant women in the third trimester and their association with maternal, fetal, and neonatal cardiac
function and structure. Methods This prospective descriptive study included healthy singleton pregnancies
who underwent routine obstetric examination and delivered in two district maternal and child health hospitals
(one in the urban and one in the suburb an area) in Beijing from June 2017 to February 2018. All recruiters had
serology Down's syndrome screening test at (18 £1) gestational weeks. Besides measurement of amino acids
and free carnitine levels in whole blood and urine samples by liquid chromatography-tandem mass spectrometry,
all cases underwent maternal and fetal echocardiography at (35+1) weeks of gestation. And neonatal
echocardiography was performed after delivery to assess the heart function and structure. Antenatal factors were
also collected, including maternal education background, age at first marriage and conception, gravidity, and folic
acid supplement in early pregnancy. Statistical analysis was performed using t-test, ANOVA, Chi-square test,
Pearson correlation coefficient, and Kappa test. Results A total of 493 mother—neonate dyads were enrolled
in this study. Blood free carnitine levels in the healthy pregnant women in the third trimester ranged from 5.09
to 59.17 p mol/L (reference value: 10.00-50.00 . mol/L) with an average value of (13.03+3.87) nmol/L.
None was found with structural abnormalities by cardiac ultrasound, showing an average left ventricular end
diastolic diameter (LVEDD) and end systolic diameter (LVESD) of (45.70+3.08) mm and (29.17 +3.12) mm,
respectively, and left ventricular ejection fraction (LVEF) of all cases were over 55%. No cardiac malformation
was detected by the third-trimester fetal echocardiography. The average birth weight of the 493 newborns was
(3 340+313) g. Those whose birth weight <2 500 g and >4 000 g were accounted for 1.0% (5 cases) and 3.0%
(15 cases) with the average maternal blood free carnitine level of (13.254+2.17) p mol/L (10.46-19.21 . mol/L)
and (12.64+2.50) wmol/L (8.78-17.73 pmol/L) (t=0.42, P>0.05). The average LVEDD and LVESD of the
493 newborns were (17.21+1.27) mm and (11.03+1.30) mm, respectively. For the 64 newborns (13.0%) whose
LVEF<60%, the maternal blood free carnitine level was (12.9342.78) u mol/L (7.34-22.13 . mol/L), showing
no statistical difference (t= — 0.29, P>0.05) with those 59 neonates (12.0%) whose LVEF over 75% and maternal
carnitine level of (13.09+3.24) . mol/L (8.66-27.49 . mol/L). All cases were divided into four groups based on
the quartiles of maternal blood free carnitine level and no significant difference in maternal or neonatal LVEDD
or LVEF was observed among these groups (all P>0.05). Conclusions Blood free carnitine concentration in
healthy pregnant women in the third trimester is at the lower limit of normal range, and no significant effect on
maternal cardiac function and fetal cardiac structure is seen. However, the effect of low maternal carnitine level
in the third trimester on children's myocardial function and whether carnitine should be supplemented in the third
trimester are worthy of further investigation with larger sample size.
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UC0-2: FR ¥ BBk 10~ < 20 wmol/L; UC0-3: Rl &5 P i =
20 pmol/L



R AR F P BE A Ak 2021 4F 2 A4 24 355 2191 Chin J Perinat Med, Feb. 2021, Vol. 24, No. 2 <101

3 ANIE] P R ER KT A A R 3 S A KT 1 5

P {H SRUFES B [ (M (Py~Pss) , wmol/L] Z14 P {H

eSS % MBFE AR (x£s, wmol/L) ty
PN —0.09
<30 % 227 13.01+3.53
=>30% 266 13.04+4.14
SCARFRRE 1.33
KL 81 13.55+3.70
KU 412 12.924+3.90
WIS —0.66
<26 % 176 12.87+3.17
=26% 317 13.11+4.21
ZE U 1 iR R —0.99
b 158 12.77+3.03
A 335 13.15+4.21
R —0.39
1 233 12.93+3.54
> 1) 260 13.07+4.16

0.93 1.63 0.10
15.64 (7.08~41.90)
14.16 (7.56~28.71)

12.52 (7.17~36.30)
15.67 (7.52~34.82)

15.44 (7.89~38.02)
14.50 (7.37~32.99)

17.04 (8.43~36.11)
13.62 (7.08~34.49 )

14.13 (7.20~34.52)
15.62 (7.65~35.31)

R4 493 2t 20 il 2R K- (e mol/L)

RIS KEs 5 (x+s) il
AR 13.42+3.47 4.3~36.3
KNER 46.79+8.43 26~100
Wi R 130.33+24.69 46~265
LR 134.31+25.94 53~284
AR 7.72+1.89 0.92~50.00
WHEmR 287.24+78.03 126~595
JREATR 15.86+3.88 5.6~39.3
e 240.13+30.41 171~1 122
55 50.19+9.38 44~389
iz 127.49+27.81 113~382
it 2R 43.39+14.22 41.5~253

Horp 64 1] (13.0% ) LVEF < 60%, H: £} 3% Il %
BN B K F o (12.93+£2.78) pmol/L (7.34~
22.13 wmol/L) ; 59 4] (12.0% ) LVEF > 75%, .}
SEIMLYF S A AR K - 49 ( 13.09+£3.24) wmol/L( 8.66~
27.49 pmol/L) , 2H L E F LG it B X
(t=—0.29, P> 0.05) . LUREZREMFEES A kKT
Yo B oy 21, 45 AR AR LU IE T BE B AF R 2=
S TG FE L, WK 5.

W’

A DY 1A BB 75% K B i E ol B, 25%
DA I 1 I o JRURE, A IIFIE L B T g 1
FG % B0 SR U A, oAt 412U T B AR
FENIEER AR . e R . REEL
T LA 5 PR B A el 1 T S e O, e e
P 5 HE 0 PR Tl 3 ' U6 40 o T 1) 7
07 BB A P B s A ke e Y, i AR AR I
T PR TR K - 9 i 5 b A T R . (AR A

DU R4S FRAS R FECEFRERZ, LIRS,
I T R A U VA BT A N T
Al A S ECHE T 3 225 38 1% M oA LR il s 3L Al B
U R AR 5 DA RE B2 ( INZL B R TN RN
AR AL VCEPGHRAE ) 300 PG FERG .
AW 5% 38 2k % 493 1 fedt SR A 4 e B, (2R
T2 6 S0 1 937 25 A B K ~F- A (113.03£3.87 ) wmol/L,
IEFZ 2 E BT (A g9 o i = 22 40
A 1 1 T 5 PR R R T PR R Y 2= 5 Y . s
PRAE 09 2 25 8 2 500 ) g Al R A 36 Bt %= 3 T
JUEEBER B RRE AR B 25 90 T 45 ) o E Lindsay
25 P2 — 51 160 {31 et e 22 A R A P, ZR IR g
W B AR K R (18.19+6.32) wmol/L; HA
Talian % @37 fi], (16.75+0.89) pmol/L]
Ryckman % P4[39 4, (11.5+2.2) wmol/L )% 241
INEEARIREE , SRR A 5 vk 5 AR SOR R A ]
It T S T R 2 e i i S A K S T A
AR, AR EL I X 221, Joil
MMM IX R R, 2% R RE I E R
T A 240 ¥ 0E R R R 12 5 2 H LR R B 1R
S, BV R E N RAER, JBE eIk
BRELT, H 22 0 R DU I v b 11 b = R UK -1
FIEFE, RIWERARER, FLFHFEAN
JE T BRI AT BRI . BT A 22 10 3% 2 R SRR R RE A
B R MR b, Zad S kB, i
B AR R AL S E RIS . SO . R0
MRt g st . 22k, A R ERAL R EE R | WIARAE IS
G AECHE, Prf 2R a2 R S D) a3 Ab
FIEH W, PRV R Ui 5 A A A R


ZKLF-GBD-2019-025
高亮

ZKLF-GBD-2019-025
高亮

ZKLF-GBD-2019-025
高亮

ZKLF-GBD-2019-025
高亮

ZKLF-GBD-2019-025
高亮


<102+ AR B AR 2021 4F 2 5 24 455 2 0]

Chin J Perinat Med, Feb. 2021, \ol. 24, No. 2

R 5 ANIE) LA 5 PR B K P £ 28 Y M T B R T A LY IR D BE B AR R LR (X s )

4159 % e UESD
LVEDD (mm) LVEF (%) LVEDD (mm) LVEF (%) HAEARTE (g)

1l Co-1 123 45.58+2.75 66.11+4.59 16.85+1.62 68.48+6.88 3313+357
1fiL CO-2 124 45.62+3.30 66.00+5.69 17.54+3.26 68.27+6.88 33564357
1fi. C0-3 123 45.90+3.54 65.4245.43 17.37+£1.72 68.13+7.24 3340309
il CO-4 123 46.37+3.11 65.70+4.56 17.07+1.59 67.98+7.53 3349+338

F 4 0.77 0.22 0.52 1.57 2.25

P 0.51 0.88 0.67 0.20 0.08

. LVEDD: ZE%E&FKAWINA (left ventricular end diastolic diameter ) ; LVEF: Z=%5filiir%% (left ventricular ejection fraction) ;
1 CO-1: I 5 PG < 11.01 wmol/L; Ifil CO-2: IfiLfiF &5 A A% 11.01~ < 12.52 wmol/L; Ifil CO-3: IfiL i &5 A ik 12.52~ < 14.48 wmol/L; Il CO-4:

1ML 30 25 (AL i = 14.48 p mol/L
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(very low birth weight infants, VLBWIs ) & 4= 3R 3EVE/N 7
#5154 (necrotising enterocolitis, NEC ) . JiE £ b 75 25 4= 14
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NNTB=50, 95%Cl. 33~100) .

25 4 W T BERRARAET % (RR=0.76, 95%CI: 0.65~0.89;
51 I5HF5Y, 10 170 fil; 1°=0%; RD= — 0.02, 95%Cl: — 0.02~

— 0.01; NNTB=50, 95%Cl: 50~100) #l M % %l {5 28 P
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