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[(HEIER @ ik4n & B ML L (LC-MS/MS) 75 i #40 ) K I M 7 % dn i 69 12 i B3 K-F,
FRAT A T 2 BR 69 4 M) 25 R A KAE P e & 09 I RS L T HATA S AT e P 69 A ME . A A4 2019
F 9 A-2023 55 11 A 1 k4K &) #E47 dn i fe i BRI AR M) 69 412 1 2 % Bom &% . 198 BIStmie &M £ &%, 121 1
AR, KA LC-MS/MS #l] # o F e i+ 8L 69 15 # 404y, 0L 28k (CA) . H&M2f (GCA) .
Ay (TCA) . #BLAME (CDCA) . HRAAMBLAIE (GCDCA) . F#485 28 (TCDCA) . BLAJ=
B (DCA) . H &AM AN (GDCA) . F#BLANH (TDCA) . &heE (LCA) . HA&/M2#H (GLCA) . ﬂlL
A A lei; (TLCA) . e & 28 (UDCA) . H A REBLANZE (GUDCA) . & e A28 (TUDCA) ,
fr&mz s Ris, BR SR ambi, Fhkts %iéﬂﬁﬂ)‘ig‘5’J%éﬂé’]m%ﬂ"’Fl’ﬁx*%%—m?‘ﬂ'k/iéﬂ
H b a5 # A6 CA A= CDCA 2L & THER, £79A %+ F&EL (P<0.05) ; KA B K35 BAK T &
4, 3+ DCA. LCA. GDCA. GLCA # £ A3 % %t 5 &L (P<0.05) o £t w2 BRiE ey LC-MS A&l 4

ST REAE ) KRR e I R 5B R IATRS L 04T 69 E B4R F B
[XIR) Kt mam; hFletmig; ki ERnig, M@
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Detection and analysis of serum bile acid profiles using liquied chromatography tandem mass spectrometry

in patients with inflammatory bowel disease

Chu Liu, Wei Dong, Ji Zhang, Lingxiao Shen, Weijia Wu
Hangzhou CALIBRA Medical Laboratory Co., Ltd. Hangzhou, Zhejiang

[ Abstract] Objective: To explore the change of serum bile acid concentrations using liquid chromatography
tandem mass spectrometry (LC-MS/MS) and assess the application of the results in the clinical diagnosis, early prevention
and treatment of inflammatory bowel disease. Methods The relevant clinical data was collected from 412 Crohn disease
patients . 198 ulcerative colitis patients and 121healthy individuals undergoing serum bile acid testing from September
2019 - November 2023 at Hangzhou CALIBRA Medical Laboratory . Fifteen serum bile acids were detected by liquid
chromatography tandem mass spectrometry. Results Compared with the healthy control group, the primary bile acids in
the ulcerative colitis group and the Crohn's disease group were higher, such as the changed CA and CDCA levels which
were statistically significant (P<0.05). The secondary bile acids were mostly lower in the ulcerative colitis group and the
Crohn's disease group, such as the changed DCA, LCA, GDCA, and GLCA levels which were statistically significant
(P<0.05). Conclusion Serum bile acid profiling using LC-MS/MS could possibly be used as an important supplement for

the clinical diagnosis, early prevention and treatment of inflammatory bowel disease.
[ Keywords ] Inflammatory bowel disease; Serum bile acid profile; Liquid chromatography tandem mass
spectrometry; Gut microbiota

RAEMERTR (inflammatory bowel disease, IBD) J& T8 J5 KA B 1) — AL AR R S 12 1 18 W 1 S RE VR

EF WA B (1992-) 2o, BUE, WIAbARBEN, WiELRFFA, WA RIS .
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FEARETE LK (ulcerative colitis, UC) FI5w %
29 (Crohn disease, CD) . #1JL+4¥k, IBD KIHE
ke th 2235 RHLETE BT B AR, BT
SEIMANIE S5 [X (1) IBD Ak 290 2 AP T o [
F, HIEAE RIED EIHEaH, X045 1% L i X (1) T AR
{22 G0N 2235 R Je iy SR R B B (19 47 45051, IBD i [A]
5RBNLE A BASARSE AW, EA N HEHE %,
16 ERFERN M B RASER RS LR RGS
YER 45

PR R 2 AR () B B R oy, TENLIAR I &N T
T # R 4 A AR AR, g o v AR A AR AR
. EIERERRAS . REREE. s A E A K. &
iE R N AVE SIS, BTRIESR SHRN RE S
IBD. ZEEME. FFNES 0 % DIAE o607, 72 ANk
JHF G B IR BRAE AR IR IR (PBAs) , 4%
CA. CDCA. WIZREYTERZ it T B (0 £ W e fb S BT
Ja A RIR B BR (SBAs) , X EEVRHH B35
DCA. UCA. LCA. Uit B IR I B S ik s
a3 5 H R R A R 4 G A R A B R HE AL
IEJgIES, 11 GCA. TCA Z55-100, SR I %
B, BRVTBR/KF AR A0 Il 18 9 25 UIAE 5%, B /K-F
MR T BE R IBD [ — ST R 2%, FE AR 3 1
FH B AR A FH AR IBD 1 —MBTEVR 73 s, AR
FLid IBD 82 M3 W R RS ) LC-MS/MS &3,
IR R A I 45 A 1BD MG RS . T IR &
TR AR I E

1 MRMFE

1.1 #Fat %

AN T 2019 459 H-2023 4F 11 A kIR A3
A7 M5 PRV BRHEAS M Y 412 B 221 PR 2 W o v B IR
(CD) HEE I 198 Bl % (UC) B3, 7
AP EUAE 8 14 9 DT FC ) A o B 124 9, TRl 4y
BT =N B PR A S B FE AR08 L PR Iy AR A
JESE AR RAAC R G s L A, P szl A
HEEMERZ .

1.2 doiFfe it B3 Rk B = 7 ik

1.2.1 X3 KAk

X #%: AB SCIEX Triple Quad™ 4500MD.

TR IR R T A B R & B WL 2 S
Wik 7 A R A A . FEEW H Sigma. SRR W H
Scharlau. 5256 % By FH /KB N 4K .

1.2.2 FEACREE R Ab B

FEACR AR : 7 R AR 77 B8 I8 5 K AL 1ml, 4000rpm

250 Smin, 432 LSRRI .

FEARTRALEE . HUREM IS FEA S0uL, N H EE
S0uL, FIIA AR LAER 100uL, #HEE~S] 10min,
14000rpm 50> 10min, HL_iEH 50uL, I 100uL #i
B (65% IR , VRS A € wl o R i w4V 2%
LRIl

1.2.3 LC-MS/MS 43 #r

VLENAH A: SmM BEEREL /K : 1000mL HE4E7K+0.385¢
MER e, AR

MBI B: HEE;

it H:: Agilent ZORBAX Eclipse XDB-C18, 80A,
4.6 x 150 mm, 5 pum (PN 993967-902)

FEiR: 40

Vi 0.85mL/min

HEFEAAFR: 30uL

AR S B R BE S H i 3 1

® 1 REBIERHERRSH

IS TE] (min) Tt A (%) s B (%)
0 35 65
0.8 35 65
2.8 18 82
32 17 83
5.3 15 85
5.4 2 98
7.5 2 98
7.51 35 65

FRig AR AT S (ESD B 1R,
TR

1.3 it F o547

K SPSS 21.0 B AF X Hedla it AT gt it 270 v, 4528
KABHbrEZE (X +s) Fon, HEHBCRHTT %5
#r, LhP<<0.05 AZERHGIE L. Spearman AHK
PE3 AT FH T2 M AR08 5 L8 BT R B2 A G . ot
BRI R, 2R FEBCR R D7 R e o a5
# TAEFFE (receiver operating characteristic, ROC) Hii
A logistic [B] 53 A L7 HE I B AT U 25 SR 28 RE P
T3 R FIEI 28 RE o

2 R

2.1 RRHF ARG L

e FRALELIE FVE 72 41, 2ot 49 9], AR RS 9 (43+13)
% % B s S 298 B, ik 114 B, G
J (35+13) % imMEG I R A SRS 124 4], X«
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P74 ), FEESH (48+15) o HdE 2 BN [m) 1k 591 4k
A, o B R AL E RV R IR E E RS R
(P>0.05) . F&7T TDCA F1 TLCA L MEHE =T 5
PEAL (P<0.05) , FCARFEARAS [R5 (357 14 25 i 98 21
MIERHF R BE 22 e L gt vh 2% 5 3L (P>0.05) o [ LCA
HITLCA, AN [0 1 fg B 4H 1 i RH T BRIR E 22 7 T4t
22 (P>0.05) . & DCA. TDCA. GLCA. TUDCA,
AN [F) A8 1) v 2 TR A I Y BT R VR P 22 S R it 2
B X (P>0.05) . % LCA. GLCA. UDCA, AR[FE4E#H
(035 0 M 45 i 9 AL i AT BRI B 22 S TG i3 X
(P>0.05) , HARGER I 2 FF%K 3, XULBA M EYT
R AR 52 52 A1 3R A% R 25 1) s A K

2.2 de et BRI 6 b

g R A A, w0 % B AR MG i 2 21
MR TR v TR RE2H, b DAYz 29 28 () E IR

TCA 5 BRI &, (HR2 g5 s X (P>0.05) « Ik
ARV BRI o BAR T4, AL DCA. LCA.
GDCA. GLCA &, WA= X (P<0.05) ,
TEWEE 4

2.3 dwiFfe it BRE S K R P % 69 48 K AT R

TR 9 1 e A O M SR A I AR, R
PR 2 R s I BR2EAT ROC i Logistic [71 144y
AT, 25 1) W A N5 9RE 1 9 9 A\ 1 ROC th 28,
SR ZE R R 2R R THAR (AUC) I REE
R, Hh D R R E S M LCA AKFIAHE
P, AUC N 0.7226 (P<0.001) , HFim 5o % B
RN 65.29%- R 5T N 70.15%. 5tz PE4i R
BFEHIME DCA AKFIM KRR, AUC N 0.7645
(P<0.001), FC IR0 J5% 927 14 45 1 48 110 R A 80.99%
REETEN 69.19%. LA b 45 FEE I 1 L8 fH 1 Bk i T

M CA 1 CDCA &,
(P<0.05) , HEZE

2R WH G E X
FIREYT R0 GCA. GCDCA.

WA BT RAETE R s AR 2 W GREILIE 1. B 2, 3R

5) .

FR2 AEMHEEREMKEMNFHEMBEABKRELRR (X£5) , pmol/L

1 e 50 % B BSR4

JIERRRY
Bk Lotk PfH Btk Lotk PH Btk Lotk PfH
CA 0.2532+0.3947  0.2671+£0.6125  1.00  0.4771+0.75135  0.4643+0.9003  1.00  0.5120+0.7900  0.5969+1.9279 1.00
CDCA 0.6379+0.5828  0.4696+0.7529  1.00  1.1396+1.4179  1.3487+1.8139  0.87  1.1785+1.6700  0.8683+£0.9566  0.81
GCA 0.4721+£0.4703  0.2871+£0.3264  1.00  0.5588+2.6951  0.3363+0.5601  0.97 0.4216+0.4867  1.0218+3.9972  0.62
GCDCA  1.5200+1.3811  1.08144+0.9824  0.97  1.6620+2.6705 1.5141£1.7259  1.00  1.7272+1.5442  2.3581+4.1666  0.67
TCA 0.0828+0.1047  0.0659+0.1016  1.00  0.1495+1.1669  0.0396+0.0940 0.93  0.0519+0.0709 0.333+1.3569 0.43
TCDCA  0.1711£0.2572  0.1386+0.1646  1.00  0.1467+£0.3596  0.1302+0.2117 1.00 0.1561+0.1792  0.3525+1.0948  0.10
DCA 0.3611£0.3705  0.4612+0.6773  0.94  0.0052+0.5107  0.3609+0.5762  0.68  0.1349+0.2840  0.2023+0.4302  0.97
LCA 0.0151£0.0237  0.0194+0.0285 0.72  0.0052+0.0087  0.0056+0.0082  1.00  0.0046+0.0076  0.0065+0.01560  0.97
UDCA 0.2061£0.2523  0.1553£0.2159 093  0.2507+0.2462  0.2314+£0.2131  0.99  0.1759+£0.1996  0.2143+0.2634  0.94
GDCA 0.2772+0.3330  0.3100+0.3404 1.00  0.1700+0.3476  0.1665+0.2618 1.00  0.0917+0.1868  0.2705+0.7471  0.06
GLCA 0.0125+0.0225  0.0137+£0.0191  1.00  0.0056+0.0115  0.0069+0.0181  0.99  0.0034+0.0075 0.011+0.0312 0.10
GUDCA  0.3326+0.7699  0.1973+0.2409 0.93  0.4091+0.7590  0.3413+0.4945 097 0.2953+£0.3883  0.4613+0.6300  0.67
TDCA 0.0413 £0.0844  0.0443+£0.0590 1.00  0.0162+0.0333  0.0151+0.0244 1.00  0.0117+0.0321  0.0816+0.3982*  0.03
TLCA 0.0015+0.0036  0.0014+0.0035 1.00  0.0013+0.0010  0.0013+0.0010  1.00  0.0011£0.0005  0.0036+0.0140*  0.02
TUDCA  0.0129+0.0387 0.008+0.0132  0.99  0.0146+0.0467  0.0097+0.0159  0.89  0.0087+0.0159  0.0164+0.0216  0.80

i SRHTTZHT, *3RIR P<0.05
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®3 BERASKEMBHRIFE S MIBREKE XM

- T LA o R A RS Tt V46 1 9 AL AR
HRAH (0 P fH XA (D P fH XA (O PH
CA 0.090 0.326 0.082 0.096 0.084 0.242
CDCA 0.024 0.796 0.093 0.060 0.103 0.147
GCA 0.031 0.734 -0.074 0.133 0.050 0.483
GCDCA 0.103 0.263 -0.070 0.154 0.044 0.534
TCA 0.088 0.337 -0.089 0.072 0.071 0.320
TCDCA 0.056 0.544 -0.089 0.070 0.046 0.516
DCA 0.101 0.272 0.100* 0.043 0.064 0.369
LCA 0.196* 0.031 0.066 0.179 0.163* 0.022
UDCA 0.116 0.205 -0.004 0.935 0.176* 0.013
GDCA 0.156 0.088 -0.052 0.290 0.116 0.102
GLCA 0.157 0.085 0.099* 0.044 0.160* 0.025
GUDCA 0.149 0.103 -0.071 0.148 0.045 0.530
TDCA 0.089 0.333 -0.122%* 0.013 0.118 0.098
TLCA 0.204* 0.025 0.020 0.692 0.128 0.072
TUDCA 0.130 0.157 -0.099* 0.045 -0.017 0.807

VE: KH] Spearman AHIGHES T, *FRIR P<0.05
FT4 BREASKEMBRBEMFEEAERREMLER (X+5) , umol/L

R RR A (n=121) B RRH (n=412) Bt g RH (n=198) P1{H
CA 0.2588+0.4922 0.4735+0.7942 0.5437+1.3299% 0.031
CDCA 0.5698+0.6592 1.1975+1.5382%* 1.0626+1.4501% 0.002
GCA 0.3972:0.4263 0.4972+2.3119 0.6459+2.4806 0.611
GCDCA 1.3424+1.2495 1.6211+2.4448 1.9630+2.8312 0.083
TCA 0.0760+0.1034 0.1191+0.9944 0.1569+0.8390 0.720
TCDCA 0.1579+0.2241 0.1421+0.3253 0.2295:0.6879 0.375
DCA 0.4017+0.5169 0.2924+0.5306 0.1601+0.3464%** <0.001
LCA 0.0169+0.0257 0.0053+0.0086%* 0.0053+0.0113%** <0.001
UDCA 0.1855+0.2387 0.2454+0.2374* 0.1903+0.2257 0.048
GDCA 0.2905+0.3350 0.1690+0.3258* 0.1585+0.4859* 0.01
GLCA 0.0130£0.0211 0.006+0.0136** 0.0063+0.0202* 0.003
GUDCA 0.2779+0.6151 0.3903+0.6960 0.3573+0.4977 0.231
TDCA 0.0425+0.0749 0.0159+0.0311 0.0378+0.2461 0.158
TLCA 0.0015+0.0036 0.0013+0.0010 0.0021+0.0086 0.578
TUDCA 0.0109+0.0310 0.0133+0.0406 0.0116+0.0186 0.852

VE: SR ZENH, *2oR P<0.05, **FR P<0.001
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o
o - — CAZE
s 7 f —— CDCA%R
LCA%R
— DCA%E
CLCA%E
2 — GDCA%SE
T T T T T T
1.0 08 06 04 02 0.0

Specificity

1 REBERESIEEEZINE TIE4FE (receiver operating characteristic, ROC) BH%Zk

\‘ M 4,
T3z Pk 4l i %
a |
@
o
o |
E o
=
.E
=
£
@ < |
o
~ I — CA%ER
s f — CDCA#ZR
LCAZER
— DCA%E
GLCAER
2 1 — GDCA#ZR
T T T T T T
1.0 0.8 06 0.4 0.2 0.0

Specificity
B2 RHMERREREERSINE LIE4FE (receiver operating characteristic, ROC) A%k
=5 FIELIERFME (ROC) fhiknihE R BT SORE M AR R B TN S 8

v 2 B BTSSR

JEV R
AUC P1E R B AUC P 1A R T
CA 0.6129 <0.001 57.85% 62.38% 0.5659 0.0068 84.30% 57.81%
CDCA 0.6646 <0.001 68.60% 57.28% 0.5896 <0.001 80.99% 61.96%
LCA 0.7226 <0.001 65.29% 70.15% 0.7458 <0.001 65.29% 70.78%
DCA 0.6578 0.0443 80.99% 52.67% 0.7645 <0.001 80.99% 75.09%
GLCA 0.6910 <0.001 66.94% 65.53% 0.7291 0.0026 66.94% 70.09%
GDCA 0.6750 <0.001 78.51% 50.73% 0.7511 0.0046 78.51% 71.33%
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JFFHIE DAZE B 38 A2 R0 B AR A2 P AP AR RO AR
it — R P PASO(CY Ps) i Ak A & 55 4840 7
ARETT IR . 4G AU @ I 4 AR (BSEP) &
s W AR, RN R AR YE , RS i &
+Zi8M, MEE/DNGNIES S BWR s IRA KIFER
(121, 21 95% 1 I 1 B i ik 42 s [ gy F = 5038 B A0 A
¥ T8 B4 B0 AT AR EE ST, AR T D R Ik T I
IE, X — i R AR R A TG R, FE AR R K
A 4-12 IR, KL 5%-10%FRETTBR A 401 1) 25
IR S R T S i A R AT AR A e A R
NFEAE, i A 1 TE R B A R E R, v L
PBAs #:1ty SBAs, JH 45 & BRI R N ARSS &
BUREAFRUS o 2 BRI AR ) A W % A A FH 468 el iR R
IKFEEE (BSHs) M3 E4541EH, H bai LK)
I To/B-FR AR, DA R AL e A% H B M 32
25 [i] ez Jit S (HSDHs) /1 5 19 S8 A A L RH 22 17 S 4 4k
TSI,

Uries, BEEMIEREE S 1BD AUk 2,
AT IR A DB ER AR 5 A 2K IBD MR A:
Bk Bln—I IBD £ 412280 E A 7L & B, CD
HE I CA. TCA. DCA. GCDCA £ W £ /M)
N K5 IR W KA LGB BT, IR R
R4 LCA. DCA MBS iei/b, B2 A IR T R )
YHBELE TBD FH I B BF 2R 1 rp = B ek D070 5 4h— T
Wi, IBD B#F hWIHHHER CA 1 CDCA K&
H 5B RAEINUR SR TE &, IR R
DCA. LCA f£ CD & KBk 28 BTk, £ IBD
FHAIRRETT R KT s TR R HT R AK T PR, X 5
BET BREEAL v M A — 08190, dx e gk B 55K R 50
it IBD 82 IMIE H H YRR ) LC-MS/MS Al 21 (1) 25
REEARRFF—2

¥ T o A 0 R R A S B IR R R T R A 2
IBD MRz —. BIREA KIHTT R KM E IBD K
ML Yo YRR, (B BT 7T 3R B BE T BRE i Bt
RGN IE R R RS DIRe 2 51T 1IBDP. Jig b
B BRREThRE S22 5 & IBD (BN EK, MAHIT R
WHF LS5 bR BB B 5 . A FiakidE, IRt
B8 2 AR 2 5 IR BR A W18 S8 RE AT o IR BR IS I
E G EEFMIHTERZ & 1 (GPBARL, RN
TGRS) {2t ig b Je f A, PR RS LAE it i
T4 4 5 I IR BN 4% 5 R AR AE . LCA Al DCA —
3 T8 S A Do g A R s 2 IR 2 IR (SR C)fyes AH R

HE L(YAP)JFANLE], B0 W18 T 28 (ISCs) i
TGRS, MM 78R8 5 IR AR 755 — Wi
i, LCA il TGRS-cAMP-2 [ APKA)Hh
7 NLRP3 #AE/IMA S, T B JEORE i #2,
H—Fh DCA f72EH), isoDCA, w3 kI I8 IR 40 i
(S B, WS RV BR 2 Mk e g X 24k (FXR),
TG 38 408 (RT3, S ANEA A DA 7tk
B} LCA 1 DCA iAW N EENE S TR R
PEEEIE T17 4008 (THL7) AUEATHE T 4008 (Treg 41
D 504k, AT R fig 18 98 23250, ax e gk AR BRI
FEER T LI REME T 48 434 A B 2 AR Ak 2
5% i 9 I

gE BT, K FE I8 X 07 A R R R (G
PR TRV RIS S IBD IR R, KILT SAEVEG 0 &
BT E YT BR W S T R, e DA B A AR
IR CA A CDCA W) T i3, IXHTT R K
IR TR, Hh Ll DCA. LCA. GDCA. GLCA %
BE, X4 RAUESE T M5 RS 1) LC-MS/MS £
Mgt FoT 14 IBD 2 Wi RE ST 8T 46 BhF B .
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