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W OE.HN Z2IEERFALEFT 2HREARTASAZFRNE, HiE KELTHERAKXZIWEL
S E AR 2P SRR 69 250 ) A AL R A BE R AT AR AE £ B I R A0 £ AR E & (CLSD C62-
A Fo(GR AR &% ik W6 R B R 3 BUAR £ AR R AR R R AR & B BT R A B f iE 22 AR T Bt R4 o [ AR ER
(CA) \BLARZ B (DCA) 8 % A f2 82 (CDCA) % *x & 12 82 (HDCA) . v- R f2 82 (y-MCA) | B-R A2 8% (3-MCA) |
a- R A2 (a-MCA) | f& & A2 82 (UDCA) | 12-87 & % 2 B2 (12-ketoLCA) | 3-L & f2 8:-1 (3-DHCA-1) | & fi2 82
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(THDCA) | 4 5% Bt &2 82 44 3 (TDCA-1) 2 85 % B2 8k 4 3 (THCA-1) | 4 5% f& Bt A 12 B2 — K &4 (TDAD-1) ]
KPR CLSI C28-A3 i R FAB LR ERAGALREA, R K E & RRFAET]RA
TREASRFIER, ZFAAEFFEL(P>0.05, PHFAL Z 54 0% THDCA,GDCA,GLCA, y-
MCA ,B-MCA,CDCA, HDCA, UDCA, 12-ketoLCA, LCA # THCA-1 & F b4, £ % £ %3t % & L (P >
0.05) , L FF#b L TAE A % — 9 A FE R 1A, 55 A 0.00~65.26.0. 59~677. 13, 0.52~40. 21.0. 33~81. 39,
0.00~13.83.5.02~1 132.11.0.11~506.99.0. 38~682. 52.0. 02~20. 61.0. 07~23. 88.0. 02~8. 71 ng/mL,
b EE MG Z M hiE TCA, TDCA-1, TDAD-1, GUDCA , GCDCA ., «-MCA ,CA.3-DHCA-1.DCA . 23-Nor-
cholic Acid #» TsoLCA K-F 14k, Z F A% FEL(P<0.05) . % B F LA ELEAGA L RNE . FHFF4
5% % 0.51~130. 46,0. 28 ~254. 25,0. 03~50. 39,0. 92~618. 28.,29. 26 ~1 140. 82,0. 00~9. 55.4. 28~
538.21.,0.02~13. 64.0.17~337. 80.0.21~25.00.0. 03~18. 20 ng/ml; % %414 %] % 0. 34~381.20.0. 47~
658.95.0. 02~100. 63.1. 00~796. 97.29. 73~1 767. 08.0. 03~48. 84.5. 05~1 226. 32.0. 07~ 24. 58.0. 06~
313.06.0.51~125.90,0.08~22.07 ng/mL, it BHEEIHERFAFERTREAS>GAFTRE,THE
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Abstract:Objective To establish reference intervals for 22 bile acid subfractions in serum of healthy a-
dults. Methods A total of 250 apparently healthy adults who underwent physical examination in the Health
Management Center of Fuxing Hospital,Capital Medical University were collected as the research objects. Ac-
cording to America Clinical and Laboratory Standards Institute (CLSI) C62-A and "Recommendations for

Clinical Application of Liquid chromatography-Mass spectrometry", the serum levels of 22 bile acid subfrac-
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tions [ cholic acid (CA) ,deoxycholic acid (DCA), chenodeoxycholic acid (CDCA) , hyodeoxycholic acid (HD-
CA) , y-Murine cholic acid (y-MCA) , 3-Murine cholic acid (-MCA) , a-Murine cholic acid (¢-MCA) , ursode-
oxycholic acid (UDCA) ,12 keto cornerstone cholic acid (12 ketol.CA) , 3-dehydrocholic acid-1 (3-DHCA-1),
cholic acid (LCA),23-Norcholic Acid,isocholic acid (Isol.LCA) , glycine deoxycholate sodium salt (GCDCA),
glycine deoxycholate sodium salt (GDCA) , glycine cholic acid (GLCA) , glycine ursodeoxycholic acid (GUD-
CA) ,taurocholic acid (TCA) ,taurine hyodeoxycholic acid sodium salt (THDCA) , taurodeoxycholate sodium
salt (TDCA-1),sodium taurocholate (THCA-1), taurodeoxycholate dihydrate (TDAD-1)] were detected by
liquid chromatography-tandem mass spectrometry. The reference intervals for the above items in healthy a-
dults were established according to CLSI C28-A3. Results
acid and bile acid subfractions between healthy adults of different genders (P >0. 05). There was no signifi-
cant difference in serum levels of THDCA,GDCA, GLCA,y-MCA,3-MCA,CDCA, HDCA, UDCA, 12-ketoL-
CA,LCA and THCA-1 between the young and middle-aged group and the elderly group (P >>0. 05), there-
fore,a uniform reference interval could be used for both age groups, the values were 0. 00 —65. 26,0. 59—
677.13,0.52—40.21,0.33—81. 39,0. 00—13. 83,5. 02— 1 132. 11,0. 11 —506. 99,0. 38 —682. 52,0. 02—
20.61,0.07—23.88,0.02—8. 71 ng/mL,respectively. The serum levels of TCA.,TDCA-1,TDDAD-1,GUD-
CA,GCDCA, o-MCA, CA, 3-DHCA-1, DCA, 23-Norcholic Acid and IsolLCA in the young and middle-aged
group were significantly different from those in the elderly group (P <C0. 05), therefore, the two age groups

There was no significant difference in total bile

should establish their own reference intervals,in the young and middle-aged group, the values were 0.51—
130.46,0. 28— 254. 25,0. 03—50.39,0.92—618. 28,29. 26 —1 140. 82,0. 00— 9. 55,4. 28 —538. 21,0. 02—
13.64,0.17—337.80,0.21—25.00,0.03—18. 20 ng/mL,respectively,the elderly group were 0.34—381. 20,
0.47—658.95,0.02—100.63,1.00—796.97,29.73—1 767. 08,0, 03—48. 84,5. 05—1 226.32,0.07—24. 58,
0.06—313.06,0.51—125,90,0.08—22. 07 ng/mlL.,respectively. Conclusion By establishing the reference in-
tervals of bile acid subfractions in healthy adults population,it can provide reference for the subsequent basic
research and clinical application of various hepatobiliary, gastrointestinal and nervous system diseases.

reference inter-
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SRR R B Ch ED AR A\ L Z2 1Kk (b e B IR
FEIBKA BRA WD 858 250 HL (AL s (s L AL ) .
e o O L SEARTE ) E PR 5 A BR A R ], 7600~
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(DCA) 8 2 A BHER (CDCA) 3% 25 A H ik (HDCA) |



. 2824 - B % E ¥4

2022 4 12 A% 43 %% 238 Int ] Lab Med,December 2022, Vol. 43,No. 23

Y-FRAEER (y-MCA) (B-FR AR (3-MCA) | o FR AR BR (o
MCA) . fg LA MH R (UDCA) | 12- 3 47 JH iR (12-ke-
toLCA) . 3-i A HfiE-1 (3-DHCA-1) . A JHR (LCA) .
23-[t H fH 2 (23-Norcholic Acid) . & £ H fig (IsolL-
CA) s H 2 R &5 & 7 IR T R A 5 H 22 38 0 4010 1 4t &
(GCDCA)  H & W A H R 81 £k (GDCA) L H & A1 IH R
(GLCA) \H & AE i A JH R (GUDCA) 5 4= 1§ iR 4% & Y
JIF TR F 45 4 6 IR R CTCA) L 2 B 5% I 480 IR 1R b &
(THDCA) | =Tl i 480 0 R g4 £ (TDCA-1) | 4 fiff % IR
B gl ih (THCA-1) . F M RE L | IH R —~ K& W
(TDAD-1), & & W) &AL 0 BT A0 & =
B EME 1 Frn, BAREBEENT ARKBE 50 pL
M35 20 pL AR 150 L B EE T3 7 T 20 8 B 0
o PEIRA) 10 min J5.19 852X g B0 15 min, B

W 100 pLu A 150 pL 4l K f B IR A 5 B L
R, TR 4R B WG : IR 10 p L AR fE G T AE
W (L1~18) .40 pL 75 [ 3 BT i A B0 8 o 1 e T
5] Ja SRR A M3 B9 A0 BE OGS R . WM AR B A
& Shim-pack Velox SP-C18,2. 7 ym,2. 1 mm X 100
mm, F S A MR 0. 01 % H R /K. B 4 2 I . AR
50 °C, Y 0. 25 mL/min, JTi 5 F: BB % &
U5 B A B S S A R 500 CL B4R H M
3000 V. HEFLS 150 L/HL B 1 000 L/H. 3%
Z & O W (MRMD #4745 4. AR P CLST C62-A
FCVRAH €0, 18- 5T 35 1 PR R FH 80 ) » A% 552 55 it 0] b 2%
B HEPNRS % B R R A T e R E T
1 1 A B8 TIE bR v

x1 Bk (i 22 M BIASNSHIRE

JIE R I 4 73 B4 (m/2) PREE ] () BE B I ) Cs) ERERIE il 48 fiE & (V)
IsoLCA 375.300/375. 300 20. 41 0.008 90 11
23-Norcholic Acid 393.300/393. 300 11.25 0.008 90 9
THCA-1 514.300/79. 900 6.57 0. 008 90 56
TCA 514.300/514. 300 7.81 0.008 70 14
LCA 375.300/375. 300 20.59 0. 008 70 19
12-ketoLCA 389.300/389. 300 16.02 0.008 70 14
DCA 391.300/391. 302 17.38 0.008 70 10
CDCA 391.300/391. 304 17. 14 0. 008 70 12
HDCA 391.300/391. 305 14. 89 0.008 70 14
UDCA 391.300/391. 301 14. 60 0.008 70 12
3-DHCA-1 405. 300/289. 300 13. 47 0.008 110 31
CA 407.300/407. 300 13.75 0.008 70 16
aMCA 407.301/407. 301 11.17 0.008 70 12
B-MCA 407.302/407. 302 11. 86 0.008 70 14
v-MCA 407.303/407.303 12.82 0.008 110 11
GLCA 432.300/432. 300 17.51 0.008 70 10
GCDCA 448.300/448. 301 14. 43 0.008 70 12
GUDCA 448.300/448. 303 10. 94 0.008 70 12
GDCA 448.300/448. 302 14. 86 0.008 70 14
TDCA-1 498.350/79. 800 10. 96 0.008 120 60
THDCA 498.350/498. 350 7.93 0.008 70 12
TDAD-1 498.300/79. 900 7.57 0.008 110 52
13,3 BBLTRRAGW (R 7600-110 4 A AAY KRR R IR B AT A T R K B R

i ASCRGE 00 i 375 S R PR 2 SR A B I

1.4 ZEib2egbs SR ] SPSS26. 0 8 AF 347 8048 71
Bro it w Rt T ERER . FESS ML M
(P, s Pys) n, 4L IR HE % R Al Mann-Whitney U
Ko s L Py s ~Po s RS X ] 11 B0k 9] %)
BURF R, L) FL R X A s A Sk M R
Spearman ¢, DL P<C0.05 K& RH G5 L.
2 & F

2.1 ] S A R A N B R YT R A IR Y R I 4H 43

WA Kb A, 22 R G248 X (P>0.05), i
%2,

2.2 WEHEHSEEH IR A 0 P
FAELL EAE AL IR T R W 20 43 F i 3 DAH S R 45 A
HHH R R 32, 40 55 49, 47 % Fn 46. 65 % , ik ki e
RUNE I BR - 40 50l o5 43, 32%0 F1 45, 74 %, LA RS R 45 &
RURH B2 5 HE e, 43 3 7 7. 21 %0 F0 7. 61 %, 1 4[]
H R BRES A RIIH T IR Ui 25 R0 IH 7T B8R L 4 1 1R 25 A AL
JEH R 5 e, 22 5 RS i 2E B L (P >>0.05),
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x2 AEEMNERRENBETBRREETEREASSKFELREIM(P,;,P:;),ng/mL]

TE5 n SBETTER TCA THDCA TDCA-1 TDAD-1 GDCA

4 155 2.97(1.87,5.43) 4.77(2.03,14. 35) 0. 01(0. 00,0, 59) 11.55(3. 54,36, 25) 0.25(0.00,1.30) 52, 76(16.89,123. 38)

X 95 2.58(1.95,4.39) 4.80(1.76,11.75) 0.01€0. 00,1. 04) 12.92(4. 23,45. 96) 0.40(0.00,1.50)  41.92(10. 04,100, 19)

P =0.05 =0.05 =0.05 =0.05 =0.05 =0.05

5 n GUDCA GCDCA GLCA y-MCA B-MCA aMCA

% 155 34.00(14.01,98.35) 295, 25(154. 92,655.52) 2. 94(1.44,7.37) 3.97(1.41,8.53) 0. 24(0. 16,0. 46) 0. 86(0.16,3.52)
95 45.72(13.47,103.93) 279.86(120.91,540.14)  2.59(1. 68,7. 28) 3.07(1. 38,8.15) 0.21(0.15,0. 53) 1.08(0. 16,3. 27)

P =0.05 >0, 05 >0.05 =0.05 >0, 05 >0.05

5 n CA 3-DHCA-1 CDCA HDCA UDCA DCA

7 155 32.80(15.12,91.76) 0.76(0.34,1.97)  134.16(46.01,271.82)  2.96(1.13,11.25) 23.44(5.16,69.01) 45, 93(4. 75,109, 42)

7 95 38.45(16.29,85.05) 0.94(0.43,2.99)  115.46(38.96,317.20) 2. 21(0. 81,10. 50) 21.93(5.37,83.93)  34.99(0.51,122.42)

P >0.05 >0.05 >0.05 >0.05 =0.05 >0.05

[C7 - 12-ketoL.CA LCA THCA-1 23-Norcholic Acid IsoL.CA

4 155 2.16(0. 47,5, 03) 2.08(0. 48,5.79) 0. 25(0. 02,0. 62) 2.51(1. 26,5. 62) 3.21(1. 14,6.84)

s 95 2.19(0. 44,5, 48) 1. 41(0. 00,4. 49) 0.18(0. 00,0. 61) 3.47(1.60,8.75) 2. 64(0. 91,5. 05)

P =0.05 =0.05 =0.05 =0.05 =0.05

2.3 HHFEAHSEFEAMT IR 4 55 S % X (6] )
S AL THDCA .GDCA .GLCA . y-MCA
B-MCA ,CDCA ,HDCA ,UDCA,12-ketoLCA LCA FI
THCA-1 7K 3 4% % 2% 0. 00 (0. 00, 0. 51). 54. 50
(16.14,112. 69),2. 57 (1. 16, 7. 21), 3. 08 (1. 39,
7.39).0.21(0.07,0. 35),114. 88(36. 92,229, 68),
2.56(1.25,6.65),21. 61(5.41,56.15).2.35(0.47,
5.55).2.56(0.69,5.74).0.32(0.15,0. 70) ng/mL;
ZAE LAY B R 0. 02(0. 00, 1. 18) ., 42. 82 (10. 27,
90.55).2.99(2.05,7.38).3.93(1.39,10. 66).0. 27
(0.11,0. 74).134. 05 (46. 29,359. 79).2. 48 (0. 81,
18.83).24.30(4.24,97.41).1.81(0. 45,4. 63) 1. 42
(0.05,4.72).0.42(0.15,0. 89)ng/mL, B4 I k&

T # . 22 F G 7 X (P>>0.05), #H4E R 4
FREWAHE NG NS H X E, hEEHS B
1 TCA.TDCA-1, TDAD-1.GUDCA . GCDCA
a-MCA .,CA. 3-DHCA-1.DCA. 23-Norcholic Acid #i
IsoLCA K, ZRAHIT¥E X[ TCAP =
0.032) , TDCA-1(P=0.001) , TDAD-1(P =0. 003) .
GUDCA (P =0.008).GCDCA (P =0.011).oaMCA
(P =0.034),CA (P =0. 041), 3-DHCA-1 (P <
0.001) . DCA (P =0.044) . 23-Norcholic Acid (P <
0.001) fl IsoLCA (P =0.003) ], # W 4F > 4 I ik %%
WS4 B S % XA, IR W 414 B s 34 R
JEIER G SH X[ 3~5,

®3 WMOETRIASSEXE(PEFAZFHLAH, ng/ml)
JIE 3 2 7. 26 73 /M P M P e RAH SHIXA (P, 5 ~Py; )
THDCA 0.00 0.11 0.59 2.09 129. 69 0.00~65. 26
GDCA 0.09 14. 71 47.56 107. 82 1298.14 0.59~677.13
GLCA 0.10 1.87 2.99 7.46 81.59 0.52~40. 21
v-MCA 0.15 1. 46 3.51 8.47 210. 00 0.33~81.39
B-MCA 0.00 0.08 0.24 0.49 20. 00 0.00~13. 83
CDCA 0.68 41.79 130.92 301. 67 2 112.11 5.02~1 132.11
HDCA 0.05 1.08 2.56 10. 62 1411.82 0.11~506. 99
UDCA 0.02 5.32 23.24 73.96 2 022.76 0.38~682.52
12-ketoLCA 0.00 0. 47 2.16 5.12 72.12 0.02~20.61
LCA 0. 04 1. 00 2.69 5.94 66. 65 0.07~23.88
THCA-1 0.00 0.15 0. 37 0.78 252.00 0.02~8.71
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x4 hMEFANSETRIASSFXE (ng/ml)
JIE VR 41 53 e/ME P M Py S ON: ZHIXA (P, 5 ~Py; )
TCA 0. 26 2.00 3.89 7.41 2 306. 05 0.51~130. 46
TDCA-1 0.03 2.72 9.21 26.75 952. 25 0.28~254. 25
TDAD-1 0.03 0.24 0.57 1.43 70.61 0.03~50. 39
GUDCA 0.08 11.50 27.55 78.85 1 016. 60 0.92~618. 28
GCDCA 6. 30 135.53 261.28 413. 81 1 290. 35 29.26~1 140. 82
aMCA 0.00 0.10 0.62 2.52 10. 00 0.00~9. 55
CA 3.56 13. 20 32.36 66.75 1 969. 00 4.28~538.21
3-DHCA-1 0.01 0.29 0.61 1.33 30. 11 0.02~13. 64
DCA 0.03 19. 96 70. 61 126. 66 490. 26 0.17~337.80
23-Norcholic Acid 0.09 1.03 1. 90 3.69 67.82 0.21~25.00
IsoLCA 0. 00 1.37 3.71 8.53 20. 86 0.03~18. 20
x5 ZEAMBHPETHTHAS S %X HE (ng/mL)
AL R 44 B P, M P, BA g BHRM (P, ~Py )
TCA 0.21 2.01 5.99 18. 87 1 540. 21 0.34~381.20
TDCA-1 0.01 5.33 19.11 59.93 1 009. 81 0.47~658.95
TDAD-1 0. 00 0. 37 1.33 4. 54 298. 00 0.02~100. 63
GUDCA 0.40 19.19 50. 37 122. 29 1079.17 1.00~796. 97
GCDCA 4.22 151. 30 340.13 812.77 2 860. 87 29.73~1 767.08
oMCA 0.02 0.22 1.09 4.96 53.31 0.03~48. 84
CA 2.30 17.32 38.79 120. 47 2 012.69 5.05~1 226.32
3-DHCA-1 0.01 0.53 1.25 3.46 32.89 0.07~24.58
DCA 0.03 5.50 40. 45 126. 27 507. 16 0.06~313. 06
23-Norcholic Acid 0.04 2.41 4.58 11. 07 168. 41 0.51~125.90
IsoLCA 0. 04 0.72 1. 89 4.91 51.03 0.08~22.07
2.4 SEWRY 22 FIH T BRE AL o3 KR SCHE 1 R B S IR DR AL R L IO I B A3 A W] LA

SHT BETFER S 22 Fh IR VT ER AL 43 /K OV 34 JC A 56
P (P>>0.05); THDCA 5 TCA.TDCA-1,TDAD-1,
THCA-1 /K F 5 1E 41 56 (r = 0. 649, 0. 619,0.671,
0.691,P<0.001),UDCA 5 TDAD-1.GUDCA .CD-
CA HDCA 7K 8 [E# 5& (» =0. 656 ,0. 655,0. 605,
0.633,P<C0.001),CA 5 CDCA,HDCA 7K 5 1F 4
F(r=0.603.,0. 628, P<C0.001),LCA 5 GLCA.12-
ketoLCA 7K *F & 1E AH & (r = 0. 678, 0.636, P<C
0.001), DCA 5 12-ketoLCA 7K F & 1E # % (r=
0.661,P<0.001),
K e

ST R K BB T IR 21 53 7K F- 1) 28 78 Ak A
5 1R AR A A L A B R - R BTk ) R
VB FH E A AT 4 R BIF 5 B s L e Ah, IR L
M RGP E WS B RN R4 55 K
Fo i i 78 A e IR BRI 2 1K G B s ka2
& 5(TGRO 5k AT A Y X Z K (FXR) -«
AR AT B2 A BCRD 32 B 0 98 5 Bt 2 AT TR A

PRBULE R YT 18 7 21 43 19 7K OF 55 He 28 Al et o A
FEOIHT T 70 Bl MR R LB R AR S R
B BARAS . & B CA il DCA (AR 78 1k 5 B 9 i
HEJRAT 30 A BT e B L S 1 T O 5
IR A A DRI 1 8 A 5 o EL i AR 22 16 L [ st ol i
R R A 5 1 FXR A e 2 4 I 4 208 J& ik LA
Ji7 3Dk A - L TR il A A BB 3 T i
{5 s

AT AR S BHOIE A I PR AR & © Bl 25 08 71 i L e
PEJENTIE A GGGk R 3 - B0 BT % <5 0T
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