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ABSTRACT Objective To evaluate metabolomics of follicular fluid in patients with endometriosis
(EMT) with Shen deficiency blood stasis syndrome (SDBSS) undergoing in vitro fertilization-embryo
transfer (IVF-ET) by using ultra performance liquid chromatography-mass spectrometry ( HPLC-MS),
and to identify the characteristic metabolites closely related to EMT of SDBSS. Methods  Totally 55 clini-
cal data of females undergoing IVF-ET were retrospectively analyzed. They were assigned to the observa-
tion group (27 cases, syndrome typed as SDBSS) and the control group (28 cases, who received tube
baby due to male factor). The changes of metabolites were analyzed by PCA and PLS-DA analyses to find
the markers of SDBSS, and to interpret the marker attribution and metabolic network changes. Results
There were 28 metabolites closely related to SDBSS, which were classified as four categories, including
lipids, nucleotides, protein degradation fragments, and others. Fifteen up-regulated metabolites mainly
covered Valyl-Arginine, Methyl-15-cyanopentadecanoate, and 4-Oxo-13-cis-retinoate, and so on. Thirteen
down-regulated metabolites mainly covered Menadiol dibutyrate, 3-hydroxy pentanoyl carnitine, Phyto-
sphingosine, and so on. These 28 metabolites expressed differently in follicular fluid of EMS-associated
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infertility patients from those in healthy women suggested that they might be potential molecular markers

of SDBSS. Conclusions

SDBSS is the core of the pathogenesis of infertility. Therefore, these differently

expressed metabolites might be intrinsic source of SDBSS.
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a2 FR AR EMT/Control P {i
Valyl-Arginine ( & [ 5 &7 A B Cq1Ha3N5 04 190. 3000 0.003
Methyl 15-cyanopentadecanoate ( H:Ah ) C47H31NO, 2.9700 0.040
Menadiol dibutyrate (J§3%) Ci9H2, 0,4 0.0077 0.003
4-Oxo0-13-cis-retinoate (g2 CyoHys 0 2.7000 0.020
Rhazidigenine Nb-oxide ( HAth) C19HysN, O, 1.6000 0.030
3-hydroxynonanoy! carnitine ( J§3%) Ci6H31NO5 0.5500 0.030
Phytosphingosine ( I§2%) C1gH3gNO; 0.4000 0.020
Imidazoleacetic acid ribotide (% rRZ%) CqoHsN,OgP 0.0440 0.008
AICAR(#TFIRZE) CoHysN,OgP 0.2200 0.040
O-Methylsterigmatocystin ( H:Ath) C1oH14 06 0.2400 0.030
Kinetensin 1-3 (2 [ 5[4 A B C15HaoNg O, 4.8000 0.040
2,4 ,14-Eicosatrienoic acid isobutylamide ( HAth) CyHi3NO 120.6000 0.002
LysoSM(d18:1) (JIgZ%) Cy3H5o N, O5P 0.6200 0.040
LysoPC(16:0) (fg%) C,HsoNO, P 0.5300 0.050
LysoPC[18:2(9Z,12Z) ] (fg%%) CosHsoNO, P 1.8500 0.050
LysoPC[18:1(9Z) ] (J52&) CasHs2NO7 P 0.5900 0.050
LySOPC(1810) (B8Z%) CysHs,NO, P 1.5300 0.050
LysoPC[20:4(5Z2,8Z,11Z,14Z) ] (]8Z%) CogHsoNO, P 0.6000 0.040
LysoPC[20:3(5Z,8Z,112) ] (I§2%) C,sHs, NO, P 2.0000 0.020
PA(16:0e/18:0) (fl§2% Cs7H;50,P 0.6800 0.020
DG[18:2(9Z,12Z)/24:1(15Z)/0: 0] (J§2%) Cy5Hgy O5 3.3000 0.020
CerP(d18:1/26:0) (J52%) C4sHggNOg P 0.5300 0.040
Glucosylceramide (d18:1/22:0) (JlIg3%) C4sHggNOg 5.3000 0.030
PC[0-18:0/20:4(8Z,11Z,14Z,172Z) ] (§3%) C4sHggNO, P 5.1000 0.020
PC(0-16:0/22:0) (J5Z%) CusHos NO, P 1.4500 0.050
Glucosylceramide [ d18:1/24:1(15Z) ] (JJ§3%) CugHgyNOg 7.9000 0.040
TG[18:1(11Z)/24:0/20:5(5Z2,82,112,14Z2,17Z) 1 (}52%) Cg5H 114 Og 0.5300 0.030
TG[22:5(72,102,132,162,192)/22:0/22:5(72,10Z,132,16Z,19Z) ] (J§2%) CgoH 114 Og 1.4000 0.040
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1.4 EEIRCER R 2 - FABERE -1 - |
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FEERSIE A — T /e 3k — Hh - 3 - BRERER 51k Bk
NI B b i b 0 — A8 A B S T e Pk e
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B0 I A s ] =) PA (160 0e/1818:
0) 7K P BEAR ULt i ] BEAEAEACITREAT , HE P S oY

TRV Tk i VA B R BB AL T S Y. AT ST KB PA
(16:0e/1818:0) 7 5 i 1 % i1k A& 2 5P 3 i 2 1%
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1.5 Wi CERP(D18:1/26:0) &/
FHZEAGIR I F—— AW 1 BEER (C1P) , 4y
TE P10 25 T P S T TR Ak o 22 IO e ™ A o 0 280 Wl 22
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PRI, 12 22 440 L 5 5 R 08 12 1) S 6 B P 4
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AT 8 20 AR 2 B TE S B K 1 C4
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1.6 HABAEAE  AHFTR KR I TE A IR
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ARk,

4 - % -9 — I =X P BTG (4-Oxo-9-cis-reti-
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— o RO EE AT _E R A KA, s g
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A7, 4 — 2% - 9-cRA 1 g S WL Bt AH AR 7=
Yy, A5 K I FLAE N S S5 ORI b i ok B
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SHRUE B IR P 2 i RS

2 ZHEMZE AICAR XFr ZMP & AMP 2%
197, E RE A2 3 AMP 4RI B G T 14 . Morr-
ishita M 2" ZE3F5% AICAR X8 (A9 i VE LB, &
P AICAR RIS AMPK DL 5 40 e BE A3, 4
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BER2,4,14 - Pk IRIR S T mWER, (B HRj L
BUHIEASTE 2 AT 2 — R

BT - TSI B R A A 2 7 i, BRI
DAL S A DG AS 28 55 L5 AF 5 R B 4 P 96 ¥k =2 [
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