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Metabolic Alteration of free Carnitine and Acylcarnitine profiles
in premature neonates*

Yu-qi Yang, Xiao-ya Han, Hong Zhou, Wei Long, Bin Yu
(Changzhou Maternal and Child HealthCare Hospital, Changzhou, Jiangsu 213003, China)

Abstract: Objective To investigate the metabolic alteration of free Carnitine and Acylcarnitine profiles in
premature neonates. Methods The dry blood spots samples were collected from 1,992 premature neonates and
4,035 full-term neonates delivered in our hospital from 2015 to 2016. The samples were subjected to analyze 31
kinds of Carnitine using the Tandem Mass Spectrometry. Results All carnitine except C10 and C10: 2 were changed
significantly compared with that in full-term neonates. Compared with the full-term neonates, most of the medium-
chain and short-chain acyl-carnitine were increased while most of the high-chain acyl-carnitine were decreased in the
premature neonates. Conclusions Premature neonates exert totally different characteristic of carnitine metabolism;
thus, proper nutrition strategies should be provided for the premature neonates during hospitalization.
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WA, A5 - T LU P BRORITBERE P A I fL R

37 A HAKTE >2 500 g) 765 4], =4 IRk T (42
Ji <37 I HAKRTE <2 500 ¢ ) 1227 . E£E[RI 4 035
091 1E %5 3% P2 5Bn A2 JLAE b IE % R A (22 )8 >37 i EL
IR >2 500 ¢ ), Hr, H#:2088 #i (51.7% ), Lotk
1947 (5l 48.3% ). HEBR A KA AN AT PRS0 . W% 1.

=1

1.2 &M

¥ H Waters Acquity ™ TQD FHHR TS Y, Waters
2777C A FHEFERS, Waters 1525 w HPLC 22, JFERTA:
T Z P BEIR . A0 S B A T P IR 0 7 1R &5 (neo
base non—derivatized MSMS Kit, 3% [E Perkin Elmer 23] )

3 AR FEFIEL R

ikl PR, Xxs)

BLAE/ (g, Xxs)

RIMKEL N, M (Py, Py) ]

IR HRAL (n=4035) 39.29 + 1.12 3413.39 + 415.25 3.00 (3.00, 4.00)
LR (n=765) 35.60 £ 0.91 2843.97 +314.99 5.00 (4.00, 7.00)
RS I TEH (n=1227) 3329 +2.34 1961.36 +391.13 9.00 (6.00, 13.00)

FIH A 9 100.825 6 342.739 2693.107

P1H 0.000 0.000 0.000

HEAT O A A FSERIGBE L (C16 : 10H), 18 GREEAIHN (C18).
13 fEARe 18 BRIGIEIABRC C18 « 1), 18 B —JAMEAIBR( C18 = 2),

Fie BT A L i A H R FESE (2010 B ) iR
72 h 5. AR 6 WE R HCRAE 4 A mEE (UE4KH
Schleicher & Schuell 903 ). fI&H AR H H £ 2 500 g ok
WA 20 d Rl IR oRAE SRR T E AR T
e, SRS E O, FERLE I 2% 208k L
S O S, B 4 CORFA R R
1.4 SLIOIRIE

FEAR S == FR I ST A ) L i Ay v A T ek
¥, BECMIEARA EFTF 3.2 mm ZEARYIMBEA VT
fALMR, BFLIIA 100 Wl bR TAER, BH0G R E b,
PFEYR 45 min, T 45°C, #5534 100 ~ 4700 t/m, 2%
JaR 75 w1 2V BCg i Lk, k2 h s
BRI REAS PR [ AR R AR (CO). LTk
FLmE (C2), IBEEEIG (C3). PN _BEAG /3- £
B - T EEIE A B (C3DC/C40H ), T BE AR (C4).
PRI ( C4DC/CSOH ). S St A A (C5). S 3t A
B(C5 = 1) R BERR /3- P25 - FEER AR C5DC/
CO60H )., F KL — Bt Pl /3 F2 0k — Sk P i CSDC/
C60H )., T MW Am (C6DC), FHEMTEL (C8). ¥
JEMERAR (C8 = 1), ZEMERAL (C10). ZEM Tk PR ik
(C10 = 1), BB Am (C10 = 2), |+ =ikt
RBL (C12). T ZieMmep e (C12 = 1), TPk
Tk A B (C14). - DU BR A E AL B (C14 @ 1), 1
B BERE B (C14 @ 2). 3- FRHE -+ DURR N
Bl (C140H), T/SBRIEBERITH (C16 ). 7S Bk Ik A ik
(C16 = 1)3- 325 - T/ PR C160H ). 3- 24 -

3- FHE - T BB B (C180H ) B¢ 3- F8HE — A
WEEASE (C18 = 10H) .
1.5 SitEFHE

B8 43 B 2K F 5 ifi Empowerstats 2 AF 17 411
ST, THERTORIIIE + AriEZE (x+s) FOR, IS
A0 LA A7 20 (Median ), 25 25 ' - (i E0RIES 75 A
IHIEL (P, Pry) Koo HETERLMZEAY, RIHH
K2 5 225087 Kruskal Wallis B ARG 46 [ 458 22 4 (1]
2, ZHWRZERAGIFE S, R LSD-t &
55 F1 Mann—Whitney U #5535 LW AR BE Y25 57, P <
0.05 HZEFAGIEE L.

HR

—MRER

1992 3% 7= 5L 7 L 61.6% 45 3 A5 A% H A 4k
H, 384% HENHAE >2 500 g, 5 IF # R IR ZH AR
(2843972 vs 341339 ¢), ZRAGIITFE X (P<
0.05 ). FIrAT S =B, 104 6 5.2% Vo2 5 <30 JA |
30 ~ <34 & 563 1] (28.3% ). 34 ~ <37 J& 1325 fi
(66.5% ).

22 BF=)LBERREAEAKERS

oK FH AR 22 43 B Al Kruskal Wallis Bk FlAS
IR LA R ZE S, B Cl0 5 C10 : 2 Lsh, H4
(9 20 Fh AR R = 4L 5 I H W IR LS, Z2RA S
2R (P <0.05), Hr=g 5iE% 4, H o,
C3. C4, C5, C5DC+C60H, C6, C8 K C18 : 2 47

2

2.1

.57.
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br Jt & 5 €2, C3DC+C40H, C4DC+C50H, C6DC., 8 : 1,CI10 : 1, Cl2, C12:1, C14, C14 : 1,

®2 BF)lemAmfEEkE  (pmol/L)

BAZTIL RG] (n =765 ) 21.96+7.66"  18.56+7.42  1.91+0.90" 0.08 +0.03 0.19+£0.06"  0.16+0.07"  0.14£0.06"

VS 4
?}’i‘? iﬁ%iﬁ 2350 £8.13"% 1555649 1.42x0.757  0.07+0.03"" 019006 016006 0.19+0.08""
EEXTIEZA (n=4035)  18.53+6.12 18.93 + 6.45 1.64 + 0.68 0.08 + 0.04 0.18 £ 0.05 0.17 £0.05 0.10 +0.04
F/HAH 290.121 125.532 112.043 31.905 10.135 45.409 1 662.009

PAH 0.000 0.000 0.000 0.000 0.000 0.000 0.000

AR (n=765)  0.01 (0.01, 0.01) "  0.09+0.03" 004 (0.03, 0.04) " 0.08 (0.06, 0.10) " 0.05+0.02"  0.11=0.04"

& 2

?T_Tiﬁwaﬂ 0.01 (0.01, 0.01)"* 0.08+0.03"*" 0.04 (0.03, 0.05) "> 0.08 (0.06, 0.10) " 0.07£0.03"*" 0.1 £0.04"
IER XL (n=4035)  0.01 (0.00, 0.01) 0.08+0.03  0.03 (0.03, 0.04) 0.09 (0.07, 0.11)  0.04+0.07  0.11£0.05
FIHAE 386.106 29.712 183.553 142.325 57.458 9.307
P1H 0.000 0.000 0.000 0.000 0.000 0.000

PALiL Y] (n =765) 0.07 +0.03 0.04+0.02"  0.01 (0.01, 0.01) 0.06 £0.03"  0.02 (0.01, 0.03) " 0.15+0.05
AN 4

E(T _El' iﬁ%@iﬂ 0.06=0.03"  0.04x0.01"" 001 (0.01, 0.01) 0.04£0.02"" 0.01 (0.01, 0.01) "> 0.12=0.05""

EWXTIEA (n=4035)  0.07+0.03 0.05 +0.03 0.01 (0.01, 0.01) 0.07 £0.03 0.03 (0.02, 0.04) 0.16 + 0.05

F/HAE 2.670 257.484 1.728 509.605 1745.984 256.368

PiA 0.069 0.000 0.422 0.000 0.000 0.000

HAR 4 (n=765)  0.04 (0.03, 0.06) 0.01 (0.01, 0.02) 0.00 (0.00, 0.01)" 210+095"  0.11+0.07" 0.02+0.01"

A IR TR
(n=1227)

TER AR (n=4035)  0.06 (0.04, 0.07) 0.02 (0.01, 0.02) 0.01 (0.01, 0.01) 2.62+0.97 0.14 £0.07 0.03 £0.01

0.03 (0.02, 0.03)">0.01 (0.01, 0.02) "> 0.00 (0.00, 0.00) "> 1.31+0.67"> 0.06+0.04">" 0.02+0.01""

F/HA{E 1853.76 264.472 1 649.101 979.173 706.441 216.056
P{E 0.000 0.000 0.000 0.000 0.000 0.000

Ha P (n=765)  0.01 (0.01, 0.01)" 069+023"  129+044"” 0.01 (0.01, 0.02) " 0.39 (0.27, 0.52) " 0.00 (0.00, 0.01) "’

PSR T AL
(n=1227)

IEFXRLZ (n=4035) 0.01 (0.01, 0.02) 0.72+0.24 1.39£0.40  0.02 (0.01, 0.02) 0.26 (0.20, 0.33) 0.01 (0.01, 0.01)

0.01 (0.01, 0.01) " 057+0.22"* 1.00+0.65"> 0.01 (0.01, 0.01) " 0.46(0.35, 0.60)">'0.00 (0.00, 0.00) "

F/HH 961.84 177.07 333.576 974.542 1523.105 1 836.504
P1A 0.000 0.000 0.000 0.000 0.000 0.000

e 1) SIERSTHRAE:, P<0.05; 2) RS RIAEA S paid =4 tbEs, P<0.05
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®3 RaiRoE

( W mol/L )

30 ~ 32 (n=32)
33 ~ 348 (n=89)
35 ~ 36 Ji (n=233)
36 ~ 37 i (n=411)
F/H

PiH

28.33+9.50 21.72+11.44 241+152
2439+6.89 17.41+6.31 1.98 +0.76
2239+745 17.38+7.41 1.89 +0.90
20.69+7.40 19.24+7.13  1.87+0.85
15.151 5.859 3.812
0.000 0.001 0.010

0.10 £ 0.06
0.07 £0.02
0.07 +0.03
0.08 + 0.04
12.583
0.000

0.22 +0.08
0.19 +0.05
0.19 +0.05
0.19 + 0.06
4.300
0.005

0.20 +0.09
0.15+0.04
0.16 +0.07
0.16 £ 0.06
4.243
0.006

0.21 +0.08
0.17 +0.05
0.16 + 0.06
0.13 £ 0.06
38.722

0.000

30 ~ 32 (n=32)
33 ~ 348 (n=89)
35 ~ 36 i (n=233)
36 ~ 37 i (n=411)
FIHAY

PAH

0.01 (0.01, 0.01)
0.01 (0.01, 0.01)
0.01 (0.01, 0.01)
0.01 (0.01, 0.01)
6.289

0.098

0.10£0.05  0.04 (0.03, 0.05) 0.07 (0.05, 0.08)
0.09+0.03  0.04 (0.03, 0.04) 0.07 (0.06, 0.09)
0.08+0.03  0.04 (0.03, 0.04) 0.08 (0.06, 0.10)
0.09+0.03  0.04 (0.03, 0.04) 0.08 (0.06, 0.10)
2.981 0.984 4.602
0.031 0.805 0.203

0.06 + 0.02

0.06 + 0.02

0.06 + 0.02

0.05 +0.02

4.788

0.003

0.09 +0.03
0.11 +0.04
0.10+0.03
0.11 +0.04
2.109

0.098

30 ~ 32 (n=32)

33 ~ 34 )5 (n=89)
35 ~ 36 Ji (n=233)
36 ~ 37 i (n=411)
F/HH

PAH

0.06 + 0.02

0.06 + 0.02

0.07 £0.02

0.07 £0.03
2.9

0.034

0.03+£0.01  0.01 (0.01, 0.01) 0.05 £ 0.01
0.04+£0.01  0.01 (0.01, 0.02) 0.04 £ 0.02
0.04+£0.02  0.01 (0.01, 0.01) 0.05 £ 0.02
0.05+0.02  0.01 (0.01, 0.01) 0.07 £0.03
27.446 5.517 38.864
0.000 0.138 0.000

0.01 (0.01, 0.02)
0.01 (0.01, 0.02)
0.01 (0.01, 0.02)
0.02 (0.01, 0.04)

127.527

0.000

0.17 +0.07
0.14 + 0.04
0.14 +0.05
0.16 £ 0.06
7.001

0.000

30 ~ 328 (n=32)
33 ~ 348 (n=89)
35 ~ 36 Ji] (n=233)
36 ~ 37 i (n=411)
F/HAE

PAH

0.03 (0.02, 0.04)
0.03 (0.03, 0.04)
0.03 (0.02, 0.04)
0.05 (0.04, 0.08)
147.055
0.000

0.02 (0.01, 0.02)
0.01 (0.01, 0.01)
0.01 (0.01, 0.02)
0.02 (0.01, 0.02)
40.138
0.000

0.00 (0.00, 0.01)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.01 (0.00, 0.01)
109.795
0.000

2.00 + 1.04
1.72 +0.67
1.83 +0.85
2.35+0098
22.14
0.000

0.09 +0.07
0.08 +0.04
0.09 + 0.06
0.13 +0.07
28.807
0.000

0.03 +0.01
0.02 +0.01
0.02+0.01
0.02+0.01
5.158
0.002

30 ~ 32 (n=32)
33 ~ 34 (n=89)
35 ~ 36 Ji] (n=233)
36 ~ 37 Jil (n=411)
FIHAH

P{H

0.01 (0.01, 0.01)
0.01 (0.01, 0.01)
0.01 (0.01, 0.01)
0.01 (0.01, 0.02)
70.075

0.000

0.79 +0.33 1.41+£0.63 001 (0.01, 0.02)

0.68 +0.22 123+0.38  0.01 (0.01, 0.02)

0.65+0.21 1.18+041  0.01 (0.01, 0.02)

0.70 +0.23 1.37+044  0.02 (0.01, 0.02)
5.032 11.146 61.259
0.002 0.000 0.000

0.63 (0.45, 0.78)
0.50 (0.41, 0.63)
0.45 (034, 0.54)
0.32 (022, 0.44)

140.455

0.000

0.00 (0.00, 0.00)
0.00 (0.00, 0.01)
0.00 (0.00, 0.00)
0.01 (0.00, 0.01)

108.778

0.000
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C14 : 2, C140H, Cl16, C16 : 1, C16 : 10H,
C18, C18 : 1, C18 : 10H A C18 : OH 48 #5 FE AL
(P<0.05), H7GIMUATER, K2 FiRRGHSIE
HRT AL 2E e — R IR 2.
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3.2 EHEARRE
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DB EAHEI BERLAE RS MG 1T (CPT 11 ) AHXIAE “ Hitk
EHMEWT AT, 7 LR T IR AR T TR R
R P BRI C10 A8 fb 25 IR R

AMFFE 5 [ N SN 22 SCHRARGE P18 0 RSO H
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C50H, C6DC, C10, C10 : 1, CI2, C12 : 1.
Cl4 : 1, CI40H, C16, C16 : 1, Cl6 : 10H,
CI60H, C18, C18 : 10H X CI8OH fik F /& A JL ;
A & BB 4l B2 )L C3 ey 1 W 2 L Fifi i i 43
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ARHFFE BIREAR K A H N HLIX 2015 4F -2016 4F
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