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— BGERARHERLEY  RBAESWRHEFLALES
B FFRREmEEZRAN  REEBR AR EHE -

— - AEEmLARBM K ALSRRERXS € (TAF) CNS
17025 BT 5 £ RE -

=~ B AR BRBRIRY -
(—) RS ETEAN R0 FHM -
(=) RBEB RS
1. A A AR IR AE 7R A8 B A7 # B = Bk w447 B %R (UPLC-
MS/MS) B 4% 5 % 3k & 35 R (NMR) A 2847 32 AR AR 2
$2ERBER
(1) sA UPLC-MS/MS ¥ i&x#47 % EREERHAE 18
BABBRTE SUM SERFEEMER - REKE
bEREER > LR FiE 099 Mk - HEEH
BaRETELRLZBE A%
(2) =600 MHz 1H-NMR 7 i #47 % & K J& B 3 i
% o
() RHT I % EREER A -

A. 8 E K #: 8 4 o-Ketoglutaric acid ~ 2-Ami-
nopropanoic acid + 2-Amino-5-guanidinopentanoic
acid ~ 2-Amino-3-carbamoylpropanoic acid -~ As-
partic acid ~ Citric acid ~ Oxidized derivative of
cysteine ~ D-gluco-Hexose ~ Glutamic acid ~ 2,5-
Diamino-5-oxopentanoic acid ~ Lactate ~  (28)-
2,6-Diaminohexanoic  acid ~ 2-amino-4-(methyl-
thio)butanoic  acid ~ 2-Amino-3-phenylpropanoic
acid ~ Pyrrolidine-2-carboxylic acid ~ 2-ami-
noethanesulfonic acid ~ 2-Amino-3-hydroxybuta-
noic acid ~ 4-hydroxyphenylalanine % 18 3 2L b
AR RAMTEMBRAZLELER

B. AL A 4B #:6, 4 2-Amino-4-methylpentanoic
acid ~ (28,3S)-2-amino-3-methylpentanoic acid -
Valic acid - 2-Amino-3-(1H-imidazol-4-yl)propa-
noic acid ~ 1-Methylhistidine + 3-Methylhisti-
dine » # 63E N LR A B R B RAT A MR AIZ
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EEHR -

C. # % 4 #:& 4 (2S)-2-amino-3-(1H-indol-3-
yl)propanoic acid + (2S)-2-Amino-4-(2-aminophe-
nyl)-4-oxo-butanoic acid 4 2 FH R L ay R KB R
BESTAMBRAZEELER -

D. B A & F & 1t % #8:& 4 2-Amino-3-
hydroxypropanoic acid ~ Aminoacetic acid ~ N-
methylglycine ~ 2-Hydroxyethyl(trimethyl)aza-
nium ~ TMAO # 5 5B &) B KR B8 B BRI AT £ i
RZXEER

(Z) RAFARMHE > E7 3 BARBLEEHQO) - AL ES
MEXR-

(m) REHRBBBEZHITRE > TNBIFHRBE 3 BREH
A5 EAS AR - FRRE - AT ALER
W& 2B ALR BRI E -

~

w9~ B W AT A SRR MR R R :

(—) BBHBETEAAN LR o FRHE -
(=) mAAERELS:
1. AR Z&wiaR S RMS/MS) MR XRHH 2
$EREER :

() #® 43 Acetylcarnitine ~ Acetylornithine -
Asymmetric dimethylarginine -~ Carnosine ~ Dihy-
droxyphenylalanine ~ Dopamine * Histamine -
Methionine  sulfoxide - Nitrotyrosine ~ Phenyle-
thylamine - Putrescine ~ Serotonin ~ Symmetric di-
methylarginine %164 &HE > SHEERD F
HETER > BRPFE099IMUE -

(2) Butenylcarnitine ~ Butyrylcarnitine -+ Carnitine >
Decadienylcarnitine ~ Decanoylcarnitine ~ De-
cenoylcarnitine + Dodecanedioylcarnitine ~ Dodec-
anoylcarnitine ~ Dodecenoylcarnitine + Glutaco-
nylcarnitine ~ Glutarylcarnitine ~ Hexadecadienyl-
carnitine - Hexadecanoylcarnitine + Hexade-
cenoylcarnitine - Hexanoylcarnitine ~ Hex-
enoylcarnitine + Hydroxybutyrylcarnitine ~ Hy-
droxyhexadecadienylcarnitine ~ Hydroxyhexadeca-
noylcarnitine + Hydroxyhexadecenoylcarnitine ~
Hydroxyoctadecenoylcarnitine ~ Hydroxypropio-
nylcarnitine ~ Hydroxytetradecadienylcarnitine
Hydroxytetradecenoylcarnitine ~ Hydroxyvaleryl-
carnitine ~ Methylglutarylcarnitine ~ Nonayl-
carnitine ~ Octadecadienylcarnitine ~ Octadeca-
noylcarnitine ~ Octadecenoylcarnitine ~ Oc-
tanoylcarnitine ~ Pimeloylcarnitine ~ Prope-
noylcarnitine -~ Propionylcarnitine + Spermidine -
Spermine - Tetradecadienylcarnitine ~ Tetradeca-
noylcarnitine - Tetradecenoylcarnitine ~ Tiglyl-
carnitine - Valerylcarnitine ~ lysoPC a C14:0 ~
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lysoPC a C16:0 ~ lysoPC a Cl16:1 ~ lysoPC a
C17:0 ~ lysoPC a C18:0 ~ lysoPC a C18:1 ~ lysoPC
a C18:2 ~lysoPC a C20:3 ~ lysoPC a C20:4 -
lysoPC a C24:0 ~ lysoPC a C26:0 ~ lysoPC a
C26:1 ~ lysoPC a C28:0 ~ lysoPC a C28:1 ~ PC aa

C24:0~PC aa C26:0~PC aa C28:1-PC aa
C30:0~PC aa C30:2~PC aa C32:0-PC aa
C32:1~PC aa C32:2~PC aa (C32:3-PC aa
C34:1 ~PC aa C34:2-PC aa C34:3-PC aa
C34:4 ~PC aa C36:0~PC aa C36:1~PC aa
C36:2~PC aa C36:3~PC aa C36:4-PC aa
C36:5~PC aa C36:6~PC aa C38:0-PC aa
C38:1 ~PC aa C383-PC aa C384-~PC aa
C38:5~PC aa C38:6-~PC aa C40:1 ~PC aa

C40:2 ~ PC aa C40:3 ~ PC aa C40:4 % > & 98 18
MREREERAAMATED KRB Z T ELE R EHRM
%@%ﬁ‘?omﬁ*ﬁ. S ATEERI AR 2.5 44N 3
R e
() BATHRABE  EM3EARBESEEHQO) - HAZESH
HER -
(W) FERABEZ AR E 0 ENRIFHRE% > 3BRREE
SRPWAE - BHERIPLEZEAAKRBRRE - |

2. [4#F K]

[ &b & #8145 — R A 3

W53 (R A%k &8 (k) 2H# ﬁHﬁF
REATHHE  EEROBENE BB —REFEFARGEAENSH R 2
BB AR AT 2 o

.[x&EFHE] 1

,ﬂ;s\ ’y\?{""

H@&AAlﬂﬁ%é@@WMmSNMSWﬁ?% REBE .

2. FRRBARBRG [BEABRHBEARIS 4T AR SRR )] Euz 8
4i ~ AR PR R AN B2 4R B A -

IRAZR ALY,
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4. [ s ] |— ~ BR AR A AR MR ¢

(—) #] B ARBK AR AR B A 3 B = R m 4842 H #4R (UPLC-MS/MS) & 4% 4% 3t 3k b 38

HFEONMR)HHEZ L ARARES ERBER -

(1) 2 UPLC-MS/MS Fi8T% ERBEERMAE > SHEMEIRETER
BREHRE A%

(2) A =600 MHz 1H-NMR 7 % #$47 % & R & & R B4 -

(3) RETF S ERBER A -

(4) feE A8 &4 o-Ketoglutaric acid ~ 2-Aminopropanoic acid + 2-Amino-5-
guanidinopentanoic acid + 2-Amino-3-carbamoylpropanoic acid ~ Aspartic
acid ~ Citric acid ~ Oxidized derivative of cysteine + D-gluco-Hexose + Glu-
tamic acid ~ 2,5-Diamino-5-oxopentanoic acid -~ Lactate ~  (25)-2,6-Dia-
minohexanoic acid ~ 2-amino-4-(methylthio)butanoic acid » 2-Amino-3-phe-
nylpropanoic  acid - Pyrrolidine-2-carboxylic acid - 2-aminoethanesulfonic
acid + 2-Amino-3-hydroxybutanoic acid - 4-hydroxyphenylalanine # 18 38 24
Ly pE AR R REAMTAEMRAZEELER -

(5) WL A 38 #:& 4 2-Amino-4-methylpentanoic acid ~ (285,3S)-2-amino-3-
methylpentanoic acid ~ Valic acid ~ 2-Amino-3-(1H-imidazol-4-yl)propanoic
acid ~ 1-Methylhistidine ~ 3-Methylhistidine » 3£ 6 38 2 b 69 Bk S B8 B BR K47
AMRAZEZELER

(6) % ¥ # #&:8 4 (2S)-2-amino-3-(1H-indol-3-yl)propanoic acid ~ (25)-2-
Amino-4-(2-aminophenyl)-4-oxo-butanoic acid & 2 3E L ey Rz RS R AE A
TEMBRRAZEEER -

(7) B # F A /bik48:84 4 2-Amino-3-hydroxypropanoic acid + Aminoacetic
acid ~ N-methylglycine ~ 2-Hydroxyethyl(trimethyl)azanium + TMAO 3% 5 18
AR R RATEMIRAMZ L ELER -

(2) RERBE > ER3EARRIAEHQO) AR ESMER -
(2) ABHABEZ A HRE > BRRGHREL 3 ANRROSE TR - AUA

B BRI BABTALREFREEZMALKRRRE

= ~ B W A7 S AR MR AR RURB
(—) # A Z A BT HEMSMS) M E R XRARE S EREER -

(1) #24% Acetylcarnitine ~ Acetylornithine ~ Asymmetric dimethylarginine ~ Car-
nosine + Dihydroxyphenylalanine ~ Dopamine - Histamine ~ Methionine sul-
foxide + Nitrotyrosine - Phenylethylamine ~ Putrescine - Serotonin - Sym-
metric dimethylarginine 2/t &40 %M B > GMHBA RSP EhEfkan 0 LR
£ 099 Lk -

(2) Butenylcarnitine ~ Butyrylcarnitine ~ Carnitine ~ Decadienylcarnitine ~ Deca-
noylcarnitine ~ Decenoylcarnitine + Dodecanedioylcarnitine ~ Dodeca-
noylcarnitine ~ Dodecenoylcarnitine + Glutaconylcarnitine ~ Glutaryl-
carnitine ~ Hexadecadienylcarnitine ~ Hexadecanoylcarnitine ~ Hexade-
cenoylcarnitine ~ Hexanoylcarnitine + Hexenoylcarnitine ~ Hydroxybutyryl-
carnitine » Hydroxyhexadecadienylcarnitine ~ Hydroxyhexadeca-
noylcarnitine - Hydroxyhexadecenoylcarnitine ~ Hydroxyoctade-
cenoylcarnitine + Hydroxypropionylcarnitine ~ Hydroxytetradecadienyl-
carnitine ~ Hydroxytetradecenoylcarnitine ~ Hydroxyvalerylcarnitine
Methylglutarylcarnitine + Nonaylcarnitine + Octadecadienylcarnitine + Octa-
decanoylcarnitine ~ Octadecenoylcarnitine + Octanoylcarnitine ~

~
un




Pimeloylcarnitine ~ Propenoylcarnitine - Propionylcarnitine + Spermidine
Spermine ~ Tetradecadienylcarnitine - Tetradecanoylcarnitine ~ Tetrade-
cenoylcamitine ~ Tiglylcarnitine ~ Valerylcarnitine ~ lysoPC a C14:0 ~ lysoPC
a C16:0 ~ lysoPC a C16:1 ~ lysoPC a C17:0 ~ lysoPC a C18:0 ~ lysoPC a
C18:1 ~ lysoPC a C18:2 ~lysoPC a C20:3 ~ lysoPC a C20:4 - lysoPC a
C24:0 ~ lysoPC a C26:0 ~ lysoPC a C26:1 ~ lysoPC a C28:0 ~ lysoPC af
C28:1 ~ PC aa C24:0 ~ PC aa C26:0 ~ PC aa C28:1 ~ PC aa C30:0 ~ PC aa
C30:2 ~ PC aa C32:0 ~ PC aa C32:1 ~ PC aa C32:2~ PC aa C32:3~PC aa
C34:1 ~ PC aa C34:2 ~ PC aa C34:3 ~ PC aa C34:4 ~ PC aa C36:0 ~ PC aal
C36:1 ~ PC aa C36:2 ~ PC aa C36:3 ~ PC aa C36:4 ~ PC aa C36:5 ~ PC aa
C36:6 ~ PC aa C38:0 ~ PC aa C38:1 ~ PC aa C38:3 - PC aa C38:4 ~PC aa
C38:5~PC aa C38 aa C40:1 ~ PC aa C40:2 ~ PC aa C40:3 - PC aa

C40:4 % > & i(l EERAMITEMKRANZEELE R BB ARET
/}lLE’*ﬁ' ’ /\*)TBTE /E;ylxzs/\,_k;ﬁ-pg ;Eﬁk(‘

(=) BAFHREE > E3; R EEHQC) - AT ENHER -

(2) BB B B 2 iR BENBUSR RIS 0 31 IR A A0

FaBEE ~ SRR SRE B ALRERRS -

BAEAR  [EBHENFERA & B(SHMBAINBEATR -
(-8 3% M mBHENARBLIRB R B(A#Ba)NBY TR - (2]
RARK) e WRAARAEAEI4F06H308 UM AL TR LBLERELR

HRE - (3£2)
[ (Rt o RBHEFEKR)
.

. EBNBESIFE I RUG AL CIRYERT BEBFE -

2. REEN—ZHRA TR > REENELGE -

3. BIBBRUETFHMS4 HAXBFREFRAAZ  FUYTEREE4USEHI -

4% B 27 R &% B

[ ABHEZHELNRREHEHRUASHKBZ AL BETRE #

RRAE BRERSAHAERREEEEREER (FRLE1045):

(% BB EEFEHRE -

k3

AAMARITE RS U RRAR LR M ITAA N R AR BT RE B 20 BATEEFH -

POSE - LS B RS M R - R RIE A A AE)

ShEk uM e HEREARORARE BT MDY LAY LEERMFRATRERE » &
BERBANBRARESRET Y ERASR Y EANTEENBF X -
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