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LC-MS/MS [r] i}l 22 Fi IR A 20 B i i . D
FoR AR B H

B R B A 3 RS R

WE B8 FHESORHE G5 - BTGB (LC-MS/MS)
FR eI E 2 B TFIE SE KRG 4 rh 22 R B TR I
A3 BT AR B A M 2 BRSSP oK RN R SRR TR
W LC-MS/MS W, Fikx 2R AR 2K F G &
LA A HE | DLE A 0. 1% VK Z BRI 4 mmol/L ZL R %K
WA S A AL VR 3 B AH, W 0.4 ml/
min , > F 86 B P B2 /7 38 13 Phenomenex Gemini 3 pum NX-
C18 110A(100 mm x 2.0 mm) (i AEIEF TR, IS AG I 2R
GRS TR, AR T2 RN, &R 22 #H
THRRAE SE I TR A 2R M 56 R RLAT KK b vl B H )T H
PUKS % B Y RSD 7 0.5% ~ 7.4% , £ J5 R4 N 7F 88% ~
110% , 32U SR TE 84% ~108% , 4518 % S2M @Sy LC-
MS/MS A2 BT TR | 32K FSR 48 22 i T B2 Ak
SYHYTT R R R R TESR  R IR RE R E A I 2 A R

21:(0
KA METERR ;RO (3 - BOEE RS 2A OTik
.
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JIE R P JEL (6 T 240 L e A i ke | 2 R
(8 = ERG B, IR R TE AR WA N REE FLALAR DT |
A SE P R R IR B R i 2 B R A R
WA TR 6145 N B9 JH R ( cholic acid, CA) Fl#E %
A H R ( chenodeoxycholic acid, CDCA ) L K Wi 1 )
Y1y o- B H R ( a-muricholic acid, «-MCA ) Fl B-F,
AER ( B-muricholic acid, B-MCA) , Hift CA 5 CDCA
HEA B 5, 7 38 TR VR R B 2 AU R
(deoxycholic acid, DCA ) F1471 JHER (lithocholic acid,
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VEF AT LRIER R 25 e , A IE - 230032
2 RN RS — s R B 224, A8 230012
PRBAR AT AR G A HE 230012

EZ RN B L5 Bk
T L, B, AR, WA W, AR AR E-
mail; jiangingwang81@ 126. com

LCA) SFR GARTF RS~ o DA - B9 1% BT 12 mT LA
SH AR MA-BE IR 25 A T S R B 45 A BT R
S RS 43 BE 1 308 3 B 06 B 3 A 7 T i A i o
IR TR [T AR, 380 4 2 E - PR 0E A 4 B 416 38 Tt
FAEHERR

JIEL Y T A 40 v sk B 5RO o g e AR E
JF 4 6 R R 11 SRR e 20K S BUIF 40 i 15
RTRIAR AR i A BT i 22 S ek, A AR RaH
LCA FEME A B, I 2 B4 R 30 1k o R
R Ak, TR A ORI 2 SR P R IR 1Y) 43 A 1
0,32 T AR AR (] 22 40 4 PN IR i 25 L AH DG 500
PR HA B X, LR AN LC-MS/MS Al
Z8 BRI I 2RI IR SR A (4 R RIS 1)
2, IR J5 224 e AR e 4 5 2%

1 #R5EFEE

1.1 ##
1.1.1 4  JEFEWTFE T (institute of cancer re-

search , ICR) /N (8 JE % SPF 2%, MfE1E 36 ~ 38 g,20
H M 27 ~29 ¢,40 H) W [ W VL4 R 48 52 5 )
WIRHE A B A, s A 7= VR v IE 5 SCXK (#7)
2019-0001, i B (B 20 ~25 °C L, 1 50%
+5% ) [RF% 7 d, ASWESE FT Al 0 3h i S50 4 5
1 BRI B R 2 Bl ) 40 B 2 4 i A R HEAE (S
5.20200523) .

1.1.2 L% AB Sciex Triple Quad 4500 %! = 5 Y
PATERIR BT (18 H 3 AB A H]) 51200 51 &
OB AR 35 A (T H & [E Agilent 23 F] ) 5 Ana-
lystl. 4.2 BARALTE R S5 1524R 17 5 8 4 2 AL
6K fIKH B0 ML (1) [ R 1 2R T R 22 U AR A ) s HL
TR (A5 . XS105DU, I H 7 MettlerToledo 2%
F)) 5 H Al KA (B . Synergy, 14 A 32 [# Milli-pore
ONE]) R BENR 5 s (M H € E VortexCenie 23 H] ) ;
Bioprep-24R A= YIFE i BB HL (1 A AT BB AT

FRATD .
1.1.3 #%53%7 CA(4iE = 98% 4t % .SL-

CC7722) ICA (4iJE = 95% , 4t 5 . BCBW1723) .
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CDCA(ZUZ= 97% Hit'5 : MKBS2816V ) A i i 4
HHPR ( taurodeoxycholate acid, TDCA , 4li [ = 95% ,
fIL*5 : SLBX3488 ) | 4t 12 ( taurocholic acid, TCA,
4ifE = 95% , it : SLCM1787 ) | H & K 2% 4 Il iR
( glycine chenodeoxycholic acid, GCDCA, 4fi & =
97% it 5. SLCDAT48 ) | H 4 2 I ( glycine
ursodeoxycholic acid, GUDCA, 4 = 96% 4t .
BCBS9852V) | A& Z: 4 IH 2 ( ursodeoxycholic acid,
UDCA, 4% = 99% it :SLBT3485) \H &AM
(glycocholic acid, GCA, 4l & = 97% , #it 5.
SLBR1284V) . 4-fiffi & 2= S AR ( tauroursodeoxycholic
acid, TUDCA 4l = 98% ,4it5: 13190318 |, 4 fifk
8% 2+ 5 IHR ( taurochenodesoxycholic acid, TCDCA , 4fi
i = 98% it*5 . SLCI5790 ) FlH 4 K AU IR ( gly-
cine deoxycholic acid, GDCA, 4fiff = 97% , it 5.
BCCGO654 ) , LA F- 24 it Wy I 5% [ 74 5 3 B4 L 2 57
DA IR W), AR 25 %I R (taurine hyodeoxy-
acid, THDCA, 4 & = 98%, it 5.
B16A10K94146) J& 2 H R ( hyodeoxycholic acid,
HDCA ,ZlJ% = 98% ,4it 5 : 124GB152684 ) | - fifi £1
RHFZ ( taurine cholic acid, TLCA 4l = 97% ,Hit%5 .
D11GS171051) H & ¥ 2 EAHPR ( glycine hyodeoxy-
cholic acid, GHDCA, 4 £ = 98%, #it 5.
Y23N9K75826) | H % A L2 ( glycine cholic acid,
GLCA, 4l = 98% , #it*5: B29J11K119775) . DCA
(46f% = 98.5% ,4tt5 . BCCG6672) ,a-MCA ( 4li &
= 95% ,#tt5-; J14HS178006 ) H1 2 Z H R ( dehydro-
cholic acid, DHCA, 4 J& = 98.5%, it 5.
S30J9164022) , LA L 24 il [ v Y5 it A= R A
FRAF . 4 fifi-B- B R (taurine-B-muricholic acid
T-B-MCA, 4fi ff = 98% , it 5. 700244P-1MG-D-
010) , B-F 2 ( B-MCA, i F = 98% , it .
700233P-1MG-C-010) 1 4 fiff -o- B AH R ( taurine-a-
muricholic acid, T-a-MCA, 2 & = 98% , it 5.
700243P-1MG-B-010) , Lk =24 54 4 [ 3& [F Avanti ®
Polar Lipids INTE) . 200 H O ARG M A | ok AR
EIGHOK (OB KO IR CRER A0 H i
A OB FRA ]

1.2 Fik

1.2.1 sy NREEERSEPEIET d,5
8 K 21 WRE iz At/ E R B 2 HUHEPE RN 4 FHOBEME /D
S Ll T & 08, IR H 7 iR A B E RS, 420 2
i 3R e ] S BT o G S A BTER V) 3 e AN Widg <
P55 0 K[ (gestational day,GD)0 ], M HBE AL HX 7

cholic

HZ R, W FR 2 GD16 SFATHIA WA Bk i BEAT 5F
KFG AL

1.2.2 &iE5&#H  {Ai%4E. Phenomenex Gemini 3
wm NX-CI8 110A (100 mm x 2.0 mm) ;i shAH: A
MR EH 0. 1% KRV 4 mmol/1 LRV W, B
AH R BB AR 40 °C 5 3TN 0. 4 ml/min; A
10 pl, BREEVEMLAR T WL 1,

R1 BEROWHISEN &G

A 6] ( min) WiH(ml/min)  AFH(%) BAH(% )
0 0.4 45 55
0.5 0.4 45 55
4 0.4 38 62
11 0.4 25 75
12 0.4 5 95
14 0.4 5 95
15 0.4 25 75
16 0.4 45 55

1.2.3  Jrddt mmi%s s IR, o TR, A
#5770 Z2 ) i W I ( multiple reaction monitoring,
MRM) , %”ﬁg%}f4 200 V;ﬁjﬁi/—j\d:“- pSi;Ljh/'Fﬁ%:
30 psi; 550 psis M50 psi; B F IR
500 C, 22 FRIER X NARFOE LSO 2,

F2 22 WEHBEARRIEELSH
PRETE] BT TR REEMIEATHIE RERERE Ok

HET )

(min) (w/z) (w2z) (V) (V) (V) (V)
CA 6.46  407.2 343.2 -150 -10 -30 -20
DCA 9.14 391.2 345.1 -140 -10 -20 -17
CDCA 9.14 391.3 373.3 -140 -10 =27 -20
UDCA 5.27  391.3  373.5 -140 -10 -30 -7
LCA 12.02  375.3  375.3 -120 -10 -23 -20
GCA 4.81 4643 741 -120 -10 =75 -7
GDCA 7.52  448.3  74.2 - 140 -10 =75 -20
GCDCA 6.94 448.4 741 -140 -10 -72 -20
GUDCA 3.54  448.3  73.9 -140 -10 -76 -19
GLCA 9.59 432.3 74.0 -135 -10 -46 -5
TCA 4.66 514.2  80.1 -120 -10 -125 -20

TCDCA 6.77  498.3  80.0 -110 -10 -120 -10
TUDCA 3.47  498.3  80.1 -120 -10 -120 -10

TLCA 9.36  482.3  79.9 -170 -10 -120 -6
TDCA 7.33 498.2  80.0 -120 -10 -120 -21
HDCA 5.94  391.3 391.3 145 -10 -20 -10
THDCA 391 498.2  80.3 -180 -10 -148 -10
GHDCA 3.99  448.3  74.2 -135 -10 -72 -10

T-a-MCA 2.21 5142 79.9 -140 -10 -120 -5
T-B-MCA 3.84 5143 79.9 -140 -10 -136 -8
a-MCA 2,29  407.4 371.1 -140 -10 -43 -10
B-MCA 3.64  407.3  371.0 -140 -10 -45 -14
DHCA(IS) 1.20 401.3 249.1 -146 -10 -144 -10
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1.3 HmaraE

1.3.1 A FReg% 3 (7R KSR H 50
wl, A 250 wl HEEAT 200 ng/ml B PIFRIE R 50 wl
J& , EIRA) 1 min, T =20 CCE 20 min, 7F 4 C
IR E AL LL 10 200 v/min, ¥ 5 W 20T
1.5 ml BOE T, BART 50 pl FEE K
W1 1, V/V) WU, 7E 4 CARIRE.OHLH
2L 10 200 r/min , B35 IEFT 4087

1.3.2 AFiEAfeps&eg s HUFNE G 8 20

100 mg, IIAZEA 1 ml 75% LFER) 1.5 ml B0 %
W, RS HEA TSI S BT 50 COK 2 h e L 7
4 CARIR S AL LL 7 900 1/min, B FIEW 50 pl &
F 1.5 ml BT A 200 ng/ml (1 BRI T 50
pl | IRBEIRAS 1 min, 76 4 CARIRE.LHLFLL 10 200
t/min K FIEWRFER ZHA 1.5 ml BOEH, B
WA 50wl FBE KIS (1 2 1, V/V) B fil T8
ULVE, 7E 4 CARRELALFLL 10 200 o/ min, B E

AT 53T
1.3.3 =aXmess & oI UG  EK.

JHFIE IR 2508 5 S, T ) B M i R B 0.1 g/mll
APRIR B, 2% RE 1 h, 16 4 CARIRE.OHLP L
11 600 r/min , B 15 & H
1.3.4 2 BeE&RA AARER A Z 3] TAERY
Bk 3ol 22 BT R AL A AR 20 10 mg, K
WPRE ,FE 10 ml 2 509% H SR E 7%
Z 10 ml, 2] 1 mg/ml B4 IR IRIE W, Bl )5 4
22 PR R IR A1 G E A5 E 10 ml, A5 B & T
R B2 A 10 000 ng/ml A IE VIR Aitt 45 W, B 29K I
TR i £ WO 25 SR R B 2.5.5.10,25.50
100,250,500 .1 000 .2 500.5 000 ng/ml KR4 % I
i T2 R 8 TARW, VR AT

BORAR T RE S 29 10 mg K5 EFRAE , FH 50% H i
KB ELZE 10 ml, TR SIFENHE R 1 mg/ml
I NARTR A, BE S T 509% F 5K 1 1R B il 200
ng/ml P NBR TAEW , 1225
1.4 i SR SPSS 22. 0 4T 4347,
FEHEAT Iy 25 TR ;X e IE AR AR I P AL A
ARG, 2 A O M43 >R Pearson #H 56 43
Mr, SR spearman FHIE/MHT, T8 0B85k
PH x x5 FR TR B R FH H 4 (% ) 3R
N P<0.05 AERAGIFE L,

2 gR

2.1 AEFEEE

2.1.1 +EE ZFRAAER RS AIERNA
JIEL T P s v 5 R PR s X R T A0 €233 L ) L
K,

2.1.2 AREWEASLMER  DETRIES#HE
VA5 IR TR B0 W B SR B A A (X)), IRV R IR &
its 25 P 25 R IR A e i R 5 A s e T LAY EL AL
AYABAR (y) , FEAT IR /N T AE (1/X°) [l
Hiz B mhrE £, W2 3, 22 FhABTFBRTE [N A4S
TG R R

R3 22 WETERRLMSER EIFAFRAREX R

gf‘r 3
Wy R , (R
(ng/m)

CA 7=3.80027 x 10 ~*X +3.146 39 x 10 =*
DCA  7=0.003 65X +0.002 60

CDCA  7=1.946 58 x10 ~*X +5.045 15x10~*
UDCA  y=0.009 16X -2.621 49 x 10 ~*

LCA  §=0.007 23X -0.015 92

GCA  y=0.003 81X -3.009 33 x 10 ~*

GDCA  y=7.576 13 x10 "*X +1.84549 x10~*
GCDCA 7=9.284 88 x10 ~*X -0.002 16
GUDCA 7=4.656 22 x10 ~*X -0.001 04

GLCA  §=9.334 77 x10 ~*X -0.002 08

TCA  y=0.001 91X -0.004 01

TCDCA  y=0.003 72X -0.006 63

TUDCA =0.003 24X -0.006 79

TLCA  y=0.008 55X -0.018 71

TDCA  y=0.004 90X -0.006 21

HDCA  y=0.020 17X -0. 042 07

THDCA y=7.143 49 x 10 =X -0.001 66
GHDCA y=0.002 56X -0.005 88

T-a-MCA y=0. 005 74X -0.012 81

B-MCA y=7.32280x10 %X -0.001 53
T-B-MCA y=0.005 59X -0.011 36

a-MCA  7=8.28990 x10 ~*X +4.23700x10~*

0.997 60 10 ~2 500
0.99544 10 ~1 000
0.99540 10 ~1 000
0.99575 10 ~5 000
0.99551  2.5~500
0.997 47 10 ~5 000
0.997 14 10 ~5 000
0.99725 2.5~5000
0.99675 2.5 ~5 000
0.99773 2.5 ~1000
0.998 52 2.5 ~5 000
0.997 55 2.5~5000
0.997 53 2.5 ~5 000
0.998 11 2.5~2500
0.99707 10 ~5 000
0.99555 2.5~1000
0.998 63 2.5~5000
0.99720 2.5~5000
0.997 27 2.5 ~5000
0.994 58 2.5 ~1 000
0.997 74 2.5~5000
0.99496 2.5~2500

2.1.3 EHESHEE BURTIRIEA 6
#% 10,50 500 ng/ml 3 Fhif B (1) B fs b 5 , B Fh iR 3
AT S Ay, FELEVERE 3 d, T E R R R S5
W 4 LT AR A 45 RE T R B o B AE 89% ~
106% , H [A1F1 H PIAE 2 EE RSD 76 0. 5% ~7. 4% , 4%
RIFEEKR,

2.1.4 AR SERReME M 3 FhbRERS
i (A1 A2 (A3), BEFPRE & LI 3 SR (10,50,
500 ng/ml) , A1 2 50% H e il A 75 35 5 1)
TRA X IR TR s A2 20 FH 28 R i A T e
{8 1 50% W 52 5 T i) B9 YRS A5 KT I 0 VR 5 A3
PR 1. 2.2 TN LD B 25 1 L 0 TR ) R
W, A HERE 0 SR A R R AN Y AR e T AR, A2/
AL RS e BE R S BT ARUNE , A3/ A2 Sy Joa s v JBE 1) 4
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1 I I I I I I I I I I I I I I I I I I I I 1 1 1 1 1 1 1 1 1 [
05 1.0 1.5 20 25 3.0 3.5 40 45 50 55 60 65 7.0 7.5 8.0 85 9.0 9.510.010.511.011.512.0 12.513.0 13.514.0 14.515.015.5 16.0

A ) (min)

6
B (x10°
14 =
12 -
@ 10—
(=
3
B
=
= 6—
=
4 —
2-
0
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
— N .
KA ] (min)
2
C 1
3
10 20 30 4.0 50 30 70 80 90 7 100 10 120 130 140 150
4 6
1.0 2.0 3.0 4.0 5.0 6.0 70 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
1.0 2.0 3.0 40 9 50 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
10 20 3.0 40 11 50 60 1270 80 9.0 10.0 1.0 120 13.0 14.0 150
fead 10
% 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 1.0 12.0 13.0 14.0 15.0
=
=
g;j 1.0 2.0 3.0 4.0 50 6.0 7.0 8.0 9.0 10.0 1.0 12015 13.0 14.0 15.0
=
1.0 160 1730 4.0 5.0 6.0 70 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
18
>
1.0 20 0 19 ﬁ 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
o 22
1.0 20 3.0 4.0 5.0 6.0 7.0 8.0 9.0 23100 1.0 12.0 13.0 14.0 15.0
1.0 20 30 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0

SKAEIT 7] (min)

1 22 #EEFERFIAER LC-MS/MS &iLE
A 7S FHET ;B 25 HER UM BRIR A% B bR 5 C: BETEBR IR AR (415 1851 a-MCA ;2 B-MCA;3: CA;4: UDCA;5: THDCA;6: CDCA;7:
DCA;8:DHCA ;9:GCA;10: GUDCA ;11 ; GHDCA ;12: GCDCA;13;GDCA ;14 : GLCA ;15 LCA ;16 : T-a-MCA ;17 ; T-B-MCA ; 18 ;: TCA ;19 ; TUDCA ;20 ;
HDCA ;21 : TCDCA ;22 : TDCA ;23 ; TLCA
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R mTISe % | 35 S0 o ff B 7E 88% ~ 110% ,RSD 7
0.5% ~15% , $ UK 7E 84% ~ 108% , RSD 7E
1% ~15% 55 HER 4 %miw

2.1.5 #xH EHH JA 3 R TR
WREERE S Aﬁ?"/f&f“ﬁfnuﬂﬁ Tl 5 Ay, B EE
BT ASFESR 24 h ZEHRME6hF, -80 CRE
PRl 3 R B - 80 CUKA TR IR IR AE 90 d JE AR E
(e S ap Sy

2.2 ZRMmiE BFRE.FE/KMBEEMETBRESEN
E Ol E#STAY LC-MS/MS Jy ik g 7 H 22 i
T EIE 2RGS0 R 4y, WLk S, TERE
BRIV JIE Y R o 43 % 1 v U & CA L TCA il B-
MCA 5 JFF I o JIE 3 12 B 73 7 £ 8¢ 1R I J2& TCA |\ T-B-
MCA ; FFEK IR R B 43 2 1 458 i 02 TCA; iG & h

R4 MEFEESPEETROEHE B

JETT PR B 53 5 K e 1 92 TCA, i T A [ 3z JIE

THRR IS 5 B AN TR T 70 FE T R ARG 15 8 A6 I B i
ARBEREI K
3 itig

JIE Y TR e A AR P — o B 2 1) R A A I, T L
HHAEE 25 R EK A Z R Ay AT R
T A R R 14 B A 7 S e B] Y A R A3 ZIKEE
Rt ZREGVELL, RIS A Hh L&A
0.1% VKZBRI 4 mmol/L Z R B /K V8 W 43 15 55U R
AR P OC T2 BRI N AE R AS IR R 1 43
RN 2 7 s 2 R ARG AR S0 F 00 AR T D
AR R 2 BRI R0 SE 7K AT AL 31 7 1% %07 T TRl B
PRS2 BRI A G 48, 6 IR K TR 9

7 RE VB BRR R B BR [

T W ERIE RSHE RSD(% ) JEFUUN (%) HEBURIR (% ) [, WEL WEIIE K5 RSD(% ) FERRRN (%) AREUAMCR (% )
(ng/ml) (%) HA HE ¥ RSD ¥ RSD (ng/ml) (%) HA HE ¥ RSD  #H  RSD
CA 10 103.72 6.19  4.41 109.95 12.78 104.08 9.85 || TCDCA 10 96.49 4.89 4.79 9595 12.48 96.12 5.5
50 91.30 2.16 3.51 95.59 5.15 99.34 3.86 50  98.72 3.24 240 97.25 3.69 98.79 3.38
500 89.81 3.97 1.71 97.07 6.83 102.51 5.83 500 100.36 2.07 2.82 97.99 2.71 98.45 3.43
DCA 10 96.75 7.29 2.03 10531 4.65 106.71 6.98 || TUDCA 10 10499 6.39 4.02 94.47 6.98 96.53 6.62
50 95.52 6.46 4.63 100.53 1.36 101.47 1.68 50 101.25 1.70 4.78 98.45 2.93 95.82 2.12
500 93.56 3.91 1.59 99.83 1.44 99.93 1.37 500 102.70 2.90 2.54 99.28 1.61 94.73 4.74
CDCA 10 9558 3.47 2.94 93.78 14.60 96.12 13.33 || TLCA 10 92,64 3.25 2.92 102.49 1.98 96.97 9.80
50 99.05 4.38  3.51  99.11 4.20 100.46 3.99 50 92.63 2.33  3.67 96.62 2.85 96.94 4.35
500 96.28 2.22  1.54 100.01 1.31 99.52 1.68 500 95.55 5.24 4.68 98.48 1.58 99.90 4.55
UDCA 10 98.50 3.87 2.52 88.66 8.50 91.72 5.38 || TDCA 10 9434 2,51 2,41 100.93 5.46 94.39 12.26
50  95.26 1.14 0.71 98.19 3.4l 98.65 2.16 50 99.18 1.94 4.10 98.21 2.64 96.17 2.32
500 93.66 1.65 1.26 100.39 1.75 96.26 5.88 500 103.19 2.14 1.40 98.41 1.82 99.44 2.82
LCA 10 101.16 4.46 3.78 94.32 6.26 94.18 7.84 || HDCA 10 98.03 3.38 2.22 103.53 8.09 100.88 9.56
50 9527 1.71 1.5 98.88 1.83 99.49 2.54 50 96.74 4.12 3.37 97.24 2,47 99.81 4.10
500 99.63 1.09 1.52 99.43 1.59 98.81 0.84 500 94.69 2.19 1.73 98.31 1.59 98.19 2.32
GCA 10 105.20 2.31 2.14 96.25 5.20 101.40 6.21 || THDCA 10 97.82 5.42 1.87 97.61 4.22 98.25 8.39
50 103.33 1.72 3.41 96.37 3.88 98.86 1.98 50 99.06 3.59 3.81 99.57 2.09 93.91 1.95
500 103.90 2.23 1.5 99.69 2.56 96.60 5.36 500 102.33 3.16 0.62 98.83 1.68 94.31 5.39
GDCA 10 9585 3.78 3.46 93.01 10.77 96.55 11.32 || GHDCA 10 104.68 2.62 3.30 89.30 10.92 94.53 8.87
50 97.32 1.62 3.96 100.71 2.03 99.06 0.73 50 99.24 212 311 98.77 3.90 99.45 4.58
500 97.59 1.70 1.08 98.05 0.78 99.14 1.1l 500 98.33 1.92 1.55 98.64 2.42 98.99 2.88
GCDCA 10 9757 3.95 2.45 9495 521 98.99 13.11 || T-w-MCA 10 104.16 3.15 1.33 101.41 9.59 96.98 7.26
50 9430 2.53 3.97 96.71 2.34 95.67 5.66 50 102.52 1.54 3.88 96.64 2.95 96.94 3.24
500 92,93 2.06 0.94 99.43 1.15 97.64 3.93 500 102.98 1.80 0.54 97.75 2.12 97.69 2.35
GUDCA 10 100.80 2.26 4.08 105.09 6.55 101.03 10.70 || T-B-MCA 10 102.20 2.99 2.77 99.51 7.50 97.62 7.76
50 101.56 1.27 2.00 98.47 5.75 98.44 3.00 50 101.84 1.48 3.56 97.06 4.15 97.35 3.05
500 99.78 0.89 0.57 97.18 2.04 95.48 4.62 500 10420 3.46 1.3 99.30 1.66 96.84 3.63
GLCA 10 10572 5.49 4.83 88.94 3.51 8492 13.21 || «-MCA 10 97.50 3.67 5.68 99.02 14.54 107.92 15.23
50 101.13 0.71 1.71 99.38 2,47 96.14 6.94 50 94.84 1.83 3.65 97.05 3.32 98.82 4.32
500 99.74 1.78  1.32 99.11 1.24 96.28 4.07 500 92.32 1.89  1.37 98.45 2.63 95.99 4.44
TCA 10 103.11 3.41 395 91.36 3.79 95.54 4.71 || B-MCA 10 96.25 3.03 2.65 100.40 5.53 95.10 11.25
50 99.36 2.59 2.42  99.29 2.09 98.21 4.93 50 9260 1.65 2.93 96.70 3.00 97.86 4.34
500 104.07 2.48 1.33 100.99 1.52 100.71 2.0l 500 95.22 2.71 1.63 96.84 4.01 94.98 4.85




- 1292 -

FHEHAKXFFIR  Acta Universitatis Medicinalis Anhui 2023 Aug;58(8)

x5 ZRME A FKRFBEETRESSE(=T)

P, HEHW&?Z‘U?{ MR LF( %)

R FPME Pk MeR B BFRE K s
CA 95.84 1.23 2.85 0.09 29.43 2.11 4.47 6.97
DCA 16.71 0.04 0.49 0.02 513 0.07 0.76 1.63
CbcA  11.68 - 081 - 359 - 126 -
UDCA 12,13 0.05 0.2 - 372 0.08 034 -
LCA 03 - 032 - 01l - 05 -
HDCA  1.83 - - - 056 - - -
CHDCA  0.82 - - - 025 - - -
GCA 0.33 0.05 008 - 010 009 013 -
GDCA - 004 028 - - 007 04 -
GCDCA - 002 - - - 004 - -
GUDCA  0.05 0.05 0.42 -  0.02 0.08 065 -
GLCA - 002 - - - 003 - -
GHDCA - 004 - - - 007 - -
TCA 65.64 32.99 39.90 0.80 20.16 56.65 62.51 58.65
TCDCA  1.77 029 - 0.07 0.54 049 - 4.9

TUDCA 1.0 0.68 1.12 0.01 0.49 1.17 1.75 0.91
TDCA 4.8 0.86 1.83 0.04 1.50 1.48 2.87 2.9
THDCA 1.26 0.02 0.38 0.02 0.39 0.04 0.5 1L79
a-MCA 7.62 0.41 1.08 0.03 2.3¢4 0.70 1.69 1.93
B-MCA 65.81 1.32 0.78 0.03 20.21 2.26 1.22 1.9
T-a-MCA 10.51 4.15 6.40 0.13 3.23 7.12 10.03 9.26
T-B-MCA  26.81 15.98 6.29 0.12 8.23 27.44 9.85 9.00
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diabetic model was established by intraperitoneal injection of 1% STZ. After one month, celecoxib (50 mg/kg)
was given intragastric administration (1/day) in the DR + C group. Two months later,serum total cholesterol (TC)
and insulin were detected. The histopathological changes of the retina were observed. The expression of junctional
adhesion molecule-like protein (JAML) ,VEGF and their signal pathway proteins and the distributions of interleu-
kin-10 (IL-10), vascular cell adhesion molecules-1( VCAM-1) were detected by Western blot. HUVEC cells were
divided into normal glucose group (NG) ,high glucose group (HG) and high glucose plus celecoxib group (HG +
C) to detect the expression of the above proteins. Results Compared with DR, retina in DR + C group was thinner.
The retina in the DR + C group was thicker than that in the NC group. The levels of retinal JAML , phosphatidylinos-
itol kinase3 ( PI3K) , phosphorylphosphatidylinositol kinase3 ( P-PI3K) , hypoxia-inducible factorl-o( HIF1-a) , and
VEGF in DR + C group were lower than those in DR group, while higher than those in NC group. The expression of
retinal 1L-10 and VCAM-1 decreased . The content of TC in DR + C and DR group was higher than those in NC
eroup (P <0.01), while the content of insulin in DR + C and DR group was lower than thlse in NC group (P <
0.001). Compared with HG group, the expressions of JAML, PI3K, P-PI3K, HIF1-a, VEGF in HG + C group de-
creased ,but was higher than those in NG group. There was no significant difference in PI3K among the three
groups. Conclusion Celecoxib can decrease the expression of VEGF,IL-10, VCAM-1 in retina of DR rats,which
may be related to the PI3K/HIF1-a signaling pathway mediated by JAML.

Key words celecoxib; JAML; diabetes retinopathy ; phosphatidylinositol

(B35 1292 W)
LC-MS/MS simultaneous determination of 22 bile acids in serum,

liver ,amniotic fluid and placenta of pregnant mice
Zhao Fan'*? | Zhang Lun’", Ye Lu"*", Zhang Jiayi'*”, Yu Yun’’, Huang Qiangian®’, Wang Jianqging'*"
('School of Pharmacy, Anhui Medical University, Hefei 230032 ;> Dept of Pharmacy ,The First Affiliated
Hospital of Anhui Medical University, Hefei 230012; *Anhui Public Health Clinical Center, Hefei 230012)

Abstract Objective High performance liquid chromatography-mass spectrometry ( LC-MS/MS) system was used
to accurately determine 22 bile acids in serum, liver, amniotic fluid and placenta of pregnant mice, and a LC-MS/
MS method was established for efficient detection and analysis of bile acids in serum, liver, amniotic fluid and pla-
centa of mice. Methods Pregnant mice serum, liver, amniotic fluid and placenta samples were processed, with
0.1% glacial acetic acid in 4 mmol/L ammonium acetate aqueous solution as mobile phase A and pure methanol as
mobile phase B, the flow rate was 0.4 ml/min, a gradient elution program was used to elute with Phenomenex
Gemini 3 pm NX-C18 110A (100 mm X 2.0 mm) chromatographic column elution, and mass spectrometry detec-
tion system used an electrospray ion source for negative ion multiple reaction monitoring. Results The linear rela-
tionship of 22 bile acids in the quantitative range was good. The RSD of inter-day and intra-day precision at low,
medium and high concentrations was 0. 5% -7.4% , the matrix effect was 88% —110% , and the extraction recov-
ery was 84% —108% . Conclusion In this experiment, LC-MS/MS was established to detect 22 bile acids in ser-
um, liver, amniotic fluid and placenta of pregnant mice. The method not only has high sensitivity and selectivity,
but also can stably detect a large number of samples.

Key words bile acids;high performance liquid chromatography-mass spectrometry system ; pregnant mice ; method-

ology



