.+ 2260 - 2% %R Acta Pharmaceutica Sinica 2021, 56(8): 2260 —2265

RIS RIS K5 )N P BRI ER 2H Al Y S M

g, mEAY, RZW? AR Fo0RY KELY, £ ORY

(L. 2E M RZEZG 2R, Hl 224 730000; 2. Hp [N B AR 04 Bk B8 A s 35 BA 28 L W O = B 245 7L,
HR =1 730050; 3. PEALIMIE K EA R EERE, HOR 221 730030)

TEEE: Oy WA it v TR O BR /0 i FIEL Y T it 1) S ), AR SR P v Y AH € 38— R T B (UHPL.C-MIS/MIS) F AR
I F S AN Sk R K BN A B R A . I AU BA 7E KRR/ i P9 25 Fp AR I e 39 B IE IR,
it PCA F11 OPLS-DA 73 ik B 1 ~F S Al 2ol i I 4K BN S P IR B 2 A2 R 2 . LAVIP > 1,
log,FC| = 1, P < 0.05 Xf JIH VT 34T Fi ik, 2L/ 2 BAT W0 2 M 22 I R 7 F, 3L b &5 5 B A% 5 F, i 25 AL IH 7
Fg2Fh, Bas &R E S 3y B ETHas . ARBEFUOIEM T JFAR A IR B R BB R AW B s . AT 78 TR 3
VS50 1 R 53R A5 S5 SUI O B Bidt B2 7 23 b (kv 51 2020KYLLO12),

KR IHYTR; UHPLC-MS/MS; Suilk i, R %, 2 B gt

FE 525 RIL7 RRFRINED: A X E S 0513-4870(2021)08-2260-06

The effect of acute hypobaric hypoxia on bile acid composition in
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Abstract: In order to clarify the influence of acute hypaobaric hypoxia on the bile acids of the rat small intestine,
we used ultra-high performance liquid chromatography-tandem mass spectrometry (UHPLC-MS/MS) to identify
bile acids in the contents of the small intestine from untreated and acute hypobaric hypoxia-treated rats. Thirty-nine
bile acids were detected; PCA and OPLS-DA analysis revealed marked differences in the composition of bile acids
between the untreated and the acute hypobaric hypoxia groups. Bile acids were screened with VIP > 1, |log,FC| > 1,
P < 0.05, and a total of 7 bile acids with significant differences in content between the two groups were obtained,
including 5 conjugated bile acids, 2 unconjugated bile acids; in addition, the content of conjugated bile acids has
risen in the treated group. This study demonstrated the influence of high-altitude hypoxic environment on bile acid
composition and metabolism in rats. All the animal experiments in this study were approved by the 940th Hospital
Ethics Committee (approval No: 2020KYLL012).
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Figure 1 The extracted ion chromatographs of standard solutions. A-D show the ion peaks of No. 1-41 bile acids based on their retention

time; the horizontal lines represent the same abscissa axis of retention time in each figure; the relative ion peak information of 41 bile acids

were given in Table 1

S RO HEAT 2 A B GEH0Hr, HEAT PCA 4 Hr AN
1FE 58 i B /N — 36325 4 73] 43 Ht (OPLS-DAY); H T A %
[log,FC| = 1B FH K Ll B AT B AR B 48 1 53 o

R
1 FEERM

TE W E 18 e VA s B T S 2% R T, KRR
PR 6F B i B AT 20 AT e s, T R R ) UHPLC-MS/MS
P L P 1, AH OGBS 0] IR IR A5 B LR 1. AT LA
HAEARSHTE T, FrA G RO B4 i
U, Jo AR 4 ARG Hh S T &4 H b b & 1
WY, UL VAL R M R A
2 ZBELEGITHH

LA B W AT DL BT AR K S 2 T 6 &R, AR
Tt 50 0] P J5 2H A0 itk v SR 2H K R/ i 9 S BRI 3k
171 F RS (PCA) 73, 453 405 Hh 24 F 55 1) PCA
B (K2). — TR (PC) M —F s (PC) 4
Al 15 39.2%.30.1%, AT LA IR SUVRFAE Y 69.3% . HILAT
B AL ARAR AN [F] 1 43 21, P2 5 98 = Sl oA ),
H ZHRE 5 S0 T 5 e, =38 AR BRI, Jr 8 W) 2,
W B P J5 2H RN 20t v R A K RN i A A P IR R 4 R
FETEZE e, 30t v Do 2 50 KB A R A U ol ke B S5 )
. BT OPLS-DA 43 #T )5, FIVIP> 1
WAL 5 3 B A S R S D

PC, [30.1%]
(=]
[ ]
=

-10 -5 5 10
PCy [39.2%)]

Figure 2 PCA scores of the plain group and the acute hypobaric
hypoxia group. P: Plain group; H,: Acute hypobaric hypoxia group
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Table 1 The information of different ion peaks
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Peak Bile acid Abbreviation Primary/Secondary Conjugated/unconjugated Retention time/min
1 Dehydrolithocholic acid DHLCA — Unconjugated 21.38
2 Isoallolithocholic acid Isoallolithocholic acid Secondary Unconjugated 20.73
3 Isolithocholic acid iSoLCA Secondary Unconjugated 20.85
4 Lithocholic acid LCA Secondary Unconjugated 21.29
5 23-Nordeoxycholic acid 23norDCA — Unconjugated 17.50
6 7-Ketolithocholic acid 7-ketoLCA Secondary Unconjugated 17.27
7 12-Ketolithocholic acid 12-ketoLCA Secondary Unconjugated 17.51
8 Apocholic acid apoCA — Unconjugated 17.72
9 Ursodeoxycholic acid UDCA Primary Unconjugated 16.16

10 Hyodeoxycholic acid HDCA Secondary Unconjugated 16.37
11 Chenodeoxycholic acid CDCA Primary Unconjugated 19.18
12 Deoxycholic acid DCA Secondary Unconjugated 19.50
13 Isodeoxycholic acid isoDCA — Unconjugated 20.74
14 Dehydrocholic acid DHCA — Unconjugated 11.14
15 7,12-Diketolithocholic acid 7,12-DiketoLCA Secondary Unconjugated 11.55
16 6,7-Diketolithocholic acid 6,7-DiketoLCA Secondary Unconjugated 17.18
17 7-Ketodeoxycholic acid 7-KHCA Secondary Unconjugated 13.92
18 12-Dehydrocholic acid 12-DHCA — Unconjugated 14.08
19 3-Dehydrocholic acid 3-DHCA — Unconjugated 15.30
20 Ursocholic acid UCA — Unconjugated 11.77
21 a-Muricholic acid a-MCA Primary Unconjugated 13.77
22 S-Muricholic acid p-MCA Primary Unconjugated 14.09
23 Hyocholic acid HCA Primary Unconjugated 15.14
24 Allocholic acid ACA Secondary Unconjugated 15.76
25 Cholic acid CA Primary Unconjugated 15.90
26 Glycolithocholic acid GLCA Secondary Conjugated 17.04
27 Glycoursodeoxycholic acid GUDCA Secondary Conjugated 11.19
28 Glycohyodeoxycholic acid GHDCA Secondary Conjugated 11.51
29 Glycochenodeoxycholic acid GCDCA Primary Conjugated 14.38
30 Glycodeoxycholic acid GDCA Secondary Conjugated 14.85
31 Glycodehydrocholic acid GDHCA — Conjugated 2.99
32 Glycohyocholic acid GHCA Primary Conjugated 9.31
33 Glycocholic acid GCA Primary Conjugated 12.09
34 Taurolithocholic acid TLCA Secondary Conjugated 17.09
35 Tauroursodeoxycholic acid TUDCA Secondary Conjugated 11.52
36 Taurohyodeoxycholic acid THDCA Secondary Conjugated 11.81
37 Taurochenodeoxycholic acid TCDCA Primary Conjugated 14.51
38 Taurodeoxycholic acid TDCA Secondary Conjugated 14.96
39 Tauro a-Muricholic acid T-a-MCA Primary Conjugated 5.56
40 Tauro p-Muricholic acid T-p-MCA Primary Conjugated 5.78
41 Taurocholic acid TCA Primary Conjugated 12.27
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Figure 4 Heat map of the bile acids composition in plain group
and acute hypobaric hypoxia group
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Table 2  Bile acids with significant changes of the two groups

Bile acid type Bile acid P VIP Change trend
Unconjugate DHLCA 0.01 1.42 !
CA 0.04 1.42 !
Conjugate GLCA 0.05 1.73 1
GUDCA 0.00 1.70 1
GCDCA 0.01 1.70 1
TLCA 0.03 1.47 1
TCA 0.03 1.73 1
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