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W OE: BN MWW ER A S B, RIES IR A SR B A 4 (ulcerative colitis, UC) HIAE R HL
Fsk HET 2,4,6-=HWHEIRRERR (2,4,6-trinitrobenzenesulfonic acid, TNBS) V3 UC K RURAY, K siombe (- 53 i 1k
H (UPLC-TQ-MS) il KB Mrh 6 My R &5 B4 L-02 MRy, HSyIZinitm & dn i,
I ETER AT G KBS AT )G 2R ) 3-£8E-9,11-K4-B- A& (3-acetyl-9,11-dehydro-B-boswellic acid, ADHBA) HJT-Fiff
Fi, UL ELISA VA5 %2Ry BR AR [ EEAR 1k, SR qRT-PCR 2l 2 9% 28 B B R A BRI B 70- 3240 (cholesterol 7a-
hydroxylase, CYP741)+ ¥ 12a-324LE§ (sterol 12a-hydroxylase, CYPSBI)- {§E-27-521L ¥ (27-hydroxycholesterol, CYP2741)
A BE-To-F2LHE (oxysterol-7a-hydroxylase, CYP7BI). %G RIMRNAH R A BN B 2L H G A A AE (bile acyl-CoA
synthetase, BACS) FIRHIER-FHME A: AR IEBEIEFFEF (bile acid-CoA: amino acid N-acyltransferase, BAAT) mRNA FKik/K
o R AFEEK G, X UC BRI SR A AT AE B e Ay B R | &5 A R 2 M1 R o 1) [ i /P B 00 1 4L
LA BEFLAE . BERATEZER 0> ADHBA 30T FEARARYTBR & AT AR IR EI RE KT, HUARSFL & & ADHBA [iE#Z/ERITE A
o T FLA NI B BRI B A A B AR T CYPTAL BIFNHIAN CYP8B1 B EAE F LA Bt 4 A B R AR T B & 1 BACS
BAAT I L AfER ST A &FH, AFDS ADHBA AFEEAEH LIEERH —2. Fie AFWXEHNVIHIRTERA A EH
T BT H B BTG BR 2 A i 4% P PRGERE CYPTAL O], [BHANUATE UC FRBLIRE N IVIZAEIT R, 3k
M IRAL X UC MIE/EH; ADHBA Al 8 NI & B  ma2 —.
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Abstract: Objective To investigate the efficiency enhancing mechanism for ulcerative colitis (UC) of vinegar processed Ruxiang
(Olibanum) from the aspect of primary bile acids synthesis. Methods UPLC-TQ-MS was used to determine the contents of six
primary bile acids in plasma of UC rats induced by 2,4,6-trinitrobenzenesulfonic acid (TNBS). At the cellular level, L-02 cell line was
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applied to compare the effects of Olibanum, vinegar processed Olibanum and the different components of 3-acetyl-9,11-dehydro-f3-
boswellic acid (ADHBA) on synthesis of primary bile acids. The content of bile acid synthesis precursor cholesterol was measured by
ELISA. mRNA expressions of cholesterol 7a-hydroxylase (CYP7A1), sterol 12a-hydroxylase (CYP8BI), 27-hydroxycholesterol
(CYP2741), oxysterol-7a-hydroxylase (CYP7BI), bile acyl-CoA synthetase (BACS) and bile acid-CoA: amino acid N-acyltransferase
(BAAT) were determined by qRT-PCR. Results Level of total amount of primary bile acids and free and conjugated primary bile
acids in the plasma of UC rats fed with vinegar processed Olibanum was closer to that of normal rats. Olibanum, vinegar processed
Olibanum and ADHBA could reduce cholesterol level, but the effect of vinegar processed Olibanum and ADHBA were more obvious.
The inhibition of vinegar processed Olibanum on the classical pathway of free primary bile acid synthesis CYP7AL1, the up-regulation
of CYP8BI1, BACS and BAAT were higher than those of Olibanum. Olibanum combined with ADHBA exhibited the same effect with
vinegar processed Olibanum. Conclusion The inhibition of rate-limiting enzyme CYP7AL1 in the classical synthesis pathway plays a

significant role on regulation of primary bile acid synthesis by vinegar processed Olibanum, which resulted in the reduction of primary

bile acid level in pathological state of UC. ADHBA is proved to be one of the material foundations of processing efficiency.
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S %48 (ulcerative colitis, UC) A& —#f
I IR P AN B fR 1 45 T AN L A8 M R S R . I
PREERIANGIS « NI SRR M, 34k,
UC KIAZFE BB TG a0, oo E= i N
@RI 2 —. RS UC HJET “Rke” “ it
157 PR EIEE . XTTERM (X HLER D
XPHRHUHAT TR, fath: “ESH S E TR, B
WETHEZN, B HaE, UBRRAEEE
MR W BT K, 5SS, fiiEtk
FRFE] NRLE 2 ARBRILET, 4R B P R A e
AT AR BRI RIGTT A 1) 2 —BT,

AA BAWEMAT AR HMIEERIIRG N
WS BHEYIFLEW Boswellia carterii Birdw. X [F] J&
%) B. bhaw—dajiana Birdw. ¥ 25 H I IR, I
PR FEUESE, ALABEHRIFIN UC BRI R 80%
(1) 5825 Tk F JE i1 15 B G20, R 25 1 ¢ 11,
T 2% 53 A4 2% B 100%F1 60%K56). il 2 v
ERImPR 2% 0. BRI BRIy, AFEm
*Ja, PTRAR R HE AT IR DI R, PR
PO, RS AT SRR, A RS AL A AT
B UC AR KGR 445 a2 FH 98 P40 it DR -5 7K ~F
B JE A 3G SR, IF NS & 7S 10 22 il oy AR
A-120, i rh A A R FHUSTL R 5 S v M B
W e s A FEOA, RS RRR BRI AT T R . Hor,
3-41%-9,11- 54 -B- A& K (3-acetyl-9,11-dehydro-B-
boswellic acid, ADHBA) 7EFL A& 4 J5 & &390 10
LA EP), RS RIER EEE R Z

JHA RS UC S5 il foim % R % )15 Jigid uc
RZS FTHLBIHUAR WA B KT R AR AR 16170,
JH R A2 BRI PR & B ) 2 B AL . AEFIE A, L[]

TEPHTEEE 7o-F24LHF (cholesterol 7a-hydroxylase,
CYP7AD). HiEE 120-F2 1L (sterol 120-hydroxylase,
CYP8B1). §ilE-27-F24b g (27-hydroxycholesterol,
CYP27A1) . H & B -7a- B2 LB ( oxysterol-7a-
hydroxylase, CYP7B1) 1 T AE sl 5 B e I v
2, BIREER Ccholic acid, CA) F1#E % & JH IR
(chenodeoxycholic acid, CDCA). CA. CDCA 5
G5 G IRV R & IR T L Bl i A & R
(bile acyl-CoA synthetase, BACS) FIHTIR-4HE A:
MR IEBL R LB (bile acid-CoA: amino acid
N-acyltransferase, BAAT) 1F F 5 H 2 R 8- PR 25
G, PR ERYIRIRH R4 HER  (taurocholic
acid, TCA). HZHM (glycocholic acid, GCA).
s £ H HER  (taurochenodeoxycholic acid ,
TCDCA) FIH 2 #8 % S MHER ( glycochenodeoxycholic
acid, GCDCA) [18],

R FCBE S IG R AL AR UC BEEEH AR, A&
W90 3 T 246- = A K K R ( 24,6-
trinitrobenzenesulfonic acid, TNBS) %)% UC 57,
ST AN R B 5 732, P LA 5 T a0
PUARIZRR A TR K 520 o IR A B R AT S
XTIEFERE . AIGAET R & i CYPTAL. CTP27AL.
CYP7B1. CYP8B1. BACS 5 BAAT MI1EM, MHI%
NEATR & B A FE AR LA TG 5 3G B o
1 #e
1.1 M¥RAEFAR

MAEFEAK A FIER . UC AL, A& (045
g/kg, IRRERGHE). A (0.45 gkg, IR
RO AR, ARG AT AT AL B K AT
Ja Xt UC KRBT 2 AE F X LLAE 98 556 B Usc 4R 181
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1.2 kA

WA FEA R, bR R
X B MR AL EF W B. carterii
Birdw. B J2 72 IR i o BEFL & N sise % |3 i, £
BRFE CPEZM) 2020 FRERHEN,
1.3 AR5

ADHBA A58z Al (E2E=95%); *f
JE i CA (L5 T16J8Q28663). CDCA (#t5
Z01011LA14). TCA (it5 M26A8E42428). GCA
(#it5 Y0807K22248). TCDCA (#it5 DST180920-
031). GCDCA (b5 Y29M9K57235) I F i
T AR R A, iR =98%; X iE
i GCA-d4 (#t'5 739723). CA-d4 (L5 614149).
DCA-d4 (5 614130) G EHEE Sigma A#,
R By B3 =98%;: CYP741. CYP8BI. CYP27A41.
CYP7B1. BACS. BAAT. H il -3-1% B i 0l
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
SIYHRAETAM TR (B BNERAR IS
i; DMEM mifisssadt (b5 11965092). fifiZF-1
iH (5 10099141) ¥ H 3£ H Gibeo Aw]; H[HE
fi ELISA & ik & (#b'5 CEB701Ge) W H HIX
= v R A A R 2 ] 5 Trizol W57 (#it5 ET101-
01). Trans Script First-Strand cDNA Synthesis Super
Mix for qPCR Rl & (k5 AT341-01). Trans Script
Top Green qPCR Super Mix 77l & (L5 AT131-01)
B b EXEEMHEAG R A .
1.4 Y5

Waters Xevo TQ-S micro i1 {X (ZE[E Waters
]); CP225D M R°F (f[H Sartorius 2 s
LWFS31310T Y5256 = /K 4ifb &40 UK & ALY
STAEs (R ARRAF]; VORTEX2 ALinjiEdk
W as (8 IKA A F]); TGL-16B T i .01 (-
SRR ;3111 B CO, B 9748, —80 C
Freezer #HLIRUKAE . NANODROP 2000c #4426k
&1+ (3£[E Thermo Fisher Scientific A #]); CFX-96
A gRT-PCR 1 ([ Bio-Rad 2~ H]).
2 Rk
2.1 AFBEXRAIEYN UC KRMZPVREAERS
=M
2.1.1  RIPREX SR & 2 5EL CA.
TCA. GCA. CDCA. TCDCA. GCDCA X & /i idi
&, FEEPE, 0 RS RS BRI FE R 30
mmol/L [ fiff o 5 25 W B3 4 4 BRI 2% fidh 4%

W, IRAT, R & AR S 2 716.79,
2365.72. 2 083.33. 2 445.36. 2 055.23. 2 513.23
wmol/L VR A X HE S R o sk o) VR A5 55 FEL A
BT RELERRRE, B RINRAST RS ER . thoh, W
SEVRA X R SIA ORI 124 1/4. 1/8 A .
i 3 NIKEE, TS iEY %5,

2.1.2 WIRREWEIISEIE 73 5lE GCA-d4. CA-
d4. DCA-d4 XIS IE &, RSB RRE I H T ) &
WA 100 umol/L 1) A ARig 2 43 9l G 5 T B 4%
i % 1 mL T 10 mL &)+, MHEZZIE, ]
5], PRNARMRE IR

2.1.3 MM S AT T R RIS K
BRI 2R 50 pL, 237k 2 M HRE 200 pL K
WHRE S S0 pL, WliE 30s, ARG, 4 C.
14 000 r/min &5.0> 10 min. &% H_EIE R 200 pL,
BIRTRSS, REMNHEE S0 UL, 785 E, BIf.
2.1.4  JRIERFIFE

(1) BT i £ s RS % 55 B L% 2 1 S it
BT ELEY Y, WieRs, .

(2) FRECAT AT HE S (0 B 1 i il 6. A2
WHL 50 uL FAEREd, 3L 6 4, ks % N 50 puL
WFRIE AT 50 uL & . 1K 3 MNKER S
X HEAR . 150 uL B, JRE 10s, 4 'C. 14000
r/min B0 10 min. BL 200 pL _E3EW, BTG,
FEEN 50 uL R, 7oV, BNfE.

(3) FREUG DA IR S 0 B 1 i il 4. A2
WHY 50 uL JFAEREd, 3L 6 4, ks E N 50 puL
W FRTR A Va0 M 200 pL I, el & 10s, 4 C.
14 000 r/min #.0> 10 min. HX 200 pL _Ei&EW, %K
TS, RSN 50 pL & F. % 3 MK
VR AR R SV, SRR, EDAS
2.1.5 @i %M Acquity UPLC BEH Cis thitffE
(100 mmX2.1 mm, 1.7 pm); FEHHHN 0.1% HEE K
W (A -0.1% R LNEHI (B), BHEEVENL: 0~
6.0 min, 25%~40%B; 6.0~20.0 min, 40%~70%
B; 20.0~20.1 min, 70%~100% B; 20.1~23.0 min,
100% B; 23.0~23.1 min, 100%~25% B; 23.1~25.0
min, 25% B; F9LEIAEFINK-LIE (95 1 5), sEbk
PR S P B s AR B M 0.2 mL/min; A:IEA 40 °C
H B SEE N 10 °C 3EFERE N 2 ul.

2.1.6 JREERAE PUEERAHMIE EEE (ESD;
BAEHRERN 3.5kV; BTN 150 C; K
RN 550 C s HIEFISAAAAFIFLE Y 1000 L/h;
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Al SRR B BN 0.25 mL/he SR 22 S o7 il
(multi-reaction monitoring, MRM) #EATHIH
F IR oy 0 PSR I SO 1.

2.1.7 RN E
(1) LJ@tEsgt. B “2.1.47 TR FASFEN,
¥ “2.1.37 TN 22 AR 5 AT A FE 56 4%

F 1 BEHERAL S RIBUERNSH

Table 1 Mass spectrometric parameters of bile acids

i REY TR Y SERETX (m/z) HEFLHER/V fll- 1 E B /e V fr/min b
1 CA 407.52>>69.10 40 35 19.74 CA-d4
2 TCA 514.42>514.42 10 0 10.53 GCA-d4
3 GCA 464.80>74.00 5 30 14.36 GCA-d4
4 CDCA 391.06>391.06 40 0 24.59 DCA-d4
5 TCDCA 498.34>80.03 120 50 15.21 GCA-d4
6 GCDCA 448.34>73.76 40 60 20.90 CA-d4

KA “2.1.57 BURNE A& “2.1.67 TR R
EHAT AT

(2) MR KR E& MR (LLOQ) Akl R
(LLOD) #%%. HY “2.1.47 Wi FFRIEFES, MAE
PR, OS5 B D 0.053 g/mL [ IfiL 2%
TRV, JRHE 1 h A H 7 4l i, 4 °CL 14000
r/min &0 10 min, X _EiE, 522 ARRER. F
FRIC AFE S50 L, 4% 6 s R E A
“2.1.17 TR RYNEA X IE S 50 pl, HEE 150
uL Al A BRVE S TEWR 50 ul, WJE 10s, #%%% 3 min,
4 °C. 14000 r/min 2> 10 min. HY 3% 200 pL,
BTG, R IMANHREE S0 UL, 780 HfE, FHFf
M. DA () RHAAR, BERER (x) Afiisk
B, AU VAR O R . K TR IR
AWARE, e AR, DUERELL (SIN) =10 #iE
RNATTFE LLOQ, L SIN=3 HfiE NA T %K
LLOD.

(3) FEEEMEBLEMHEL.: I “2.1.47 BIHN R
FERES, M “2.1.37 TR B IR A i AL B D7
RECHMG B w3 NIRERE R, EE N 6 X,
FERAEMBEN. HIEREEE. W “2.147 TR
JREERES, Hl% 6 4, HZHR “2.1.37 TR i it
WA AT B VARG IR Py o 3 ANKREERES, 3t
ITIE, HEITIEFES .

(4) ke IR BN 5L FEK. . &
IANKREET, BAHFEMARR “2.1.47 TR B4 gk ee
W5E IS RR BR R/ W T AR LU AR, 733 [ .

B “2.1.7 (207 TR Bt 58 R A& MR
(Rt B SRV ROEEAT 0 AT, A9 BIbRTE 2R R 3, B
k woers B “2.1.17 TUR B R VRS0 IR gt
1700, REFRAER SR, B kwns SR EUL

[A-F (recovery factors, RF) PFAFE AL

RF=k wien/k wm

(5) FaEtHge: B “2.1.47 TUNJRIEFES,
M “2.1.37 BURNESAMEEME. . milkEE
s CPATHIS 6 e BT EIR TNME 24 by T
=20 CHRAF 2 A BEE: W R-FL” 3 MEH G,
BEAT 00T, W 3R E AR I SERR IR, %%
P R 0 = R AR e e K RS e i B R AR e

(6) FREHEH. KB “2.1.7 (207 BUF
B J 0T T R ) B R FE A AT AT S, X
T EE VAT 538, D E % A B B IR BE CC o)
THEIR A

BB = C uw/LLOQ
2.1.8 HFEE BSHRRIME, #ZE “2.1.3”7
7 ik, e R RS AR R 5 &
2.1.9 ittt iz SPSS 22.0 #AExS BiiE kAT
IEAS RS AN T Z 5 AT . B IR S35 &
T3k — 20 R F B DR 32 07 ZE g AT Geit 5 Ab B . 41
E] LR FH LSD- K56
22 ABEBRAEREEERHS ADHBA Xt
& EE 7K S B 52
2.2.1 24 &

(1) FLAFVEANES P A ) 5% S AL
BE AL AR AR L) 0.5 g, FEEFRE, AN 95% L1
75mL, A ALEE 30 min, JEIL, FEIRIERE FISCA
B, B F oK QAR E AT 10 mL &R,
Ay, HIfE,

(2) ADHBA V¥ i £ . L ADHBA £ 4 mg,
RERRE, DK SRR, €4 T 10mL &),
Ay, HIfE,

(3) .75 +ADHBA #R I #%: BUAA R KL
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0.5g, FEERE, MAN 95%EE 75 mL, #87HE AEE 30
min, P8I, JEMRERE EIOE IR T, BALERE.
7 HU ADHBA %] 4mg, WHEME, SAFKREIRES,
RTEK CERERIEE2F 10 mL &, Hifg.
WZHY 0.5 mL 10%58 1114405 80 ¥ PBS ¥ T 15
mL BOE S, B e O B TimieiRg e b, Rk
Vite, RMIALARFRRIEIRE . 20 BRI iR %
T 100 uL, SETHLIE N OB, 1R ER
T, SRIE% I DMEM E53# 5% 10 mL iR &%)
&, FEFSKIEZSRRE, RIS
222 L-02 #HffukssR  Ho5 L-02 40/, HE 13%
G4 MiE K DMEM #5374, T 37 C. 5% COyfH
RIGEFFE TR EE TR . FRFAE S A 70%~80%I,
BT AR, 5598 3~4 UG H T 5558, SEamR
FA Xt B A K A 2
2.2.3 CCK-8 525 BT HUEK I 4n i, LA
1 X10YFLEM =2 96 LAk, T 37 C. 5% CO #5
FRAATREEFE 48 he FEIGFRIE, PBSIHLE 2 )5,
IMAAS A BB R EE (5 104 254 50+ 100+ 200 pg/mL)
BE AL AV, FE 48 he FFFLIIA 10 pL CCK-8 ik
A, F 37 C. 5% CO ¥ M E 3 h, KA
BRI 5E 450 nm ARG RE (4D {H.
2.2.4 ELISA VERTIINH B REKSF  BOh T35 Bk K
HIMAnR, LA 1X 10943 & 6 FLARH, T-37 C.
5% COy B FRF 197 24 he WE S ABHA. AF
4. BEA AL . ADHBA A% +ADHBA 41. A
& 0.5%64- M5 DMEM B 3238k ALFE 24 h
. ORI “2.2.07 3R H1 S 2 ERIT
DMEM 1577 #5598 24 h, HU_Lj#, % ELISA 5
6 B e O e
23 ABHRXBEREEZEERKS ADHBA Iiff
ERYMEKETESKE CYP7AI. CYPSBI.
CYP2741 1 CYP7B1 mRNA FikAIS2 0
MMIREFRITVER “2.2.47 T, WCAELHMAR
EANMIZ) 1X 1084, N 1 mL 24800, $2U0iE-B
FEEUAL RNA, A% R & DU SO E RNA K
B o AR O SRR B U B RNA RSN
c¢DNA, #R#E SYBR Premix Dimer Eraser 177 & i W
BHEATY B . CYP741. CYPSBI. CYP2741. CYP7BI
Al GAPDH 51¥)F 5 W3 2. RNAK R A 20 L, %
%At )9 94 °C. 30s, 94 C. 55, 55 C. 155,
72 °C. 10s, 3£ 40 MESR, LA 2722750 mRNA
KikE,

% 2 CYP741. CYP8BI1. CYP27A1. CYP7B1 #1 GAPDH
5149751

Table 2 Primers sequence of CYP7A41, CYP8BI, CYP27Al,
CYP7BI and GAPDH

ElkZ| FP3 (5-3)

CYP741 F: GGAAAACCTCCAACGTATCATG
R: GGAAAGACTTTGTCGAATTGCT
CYPSBI F: GTATTTGGATACCGTTCAGTGC
R: TTTGGACGTCAGCATTACAAAG
CYP2741 F: AAGGCTGATCCAGAAGTACAAG
R: GCCCACTTTCTTATTGGGAAC
CYP7BI F: ACATACCCATTGAGCTTCTAGG
R: AAAAACTTCTGACCATCCTTGC
GAPDH F: TATGACAACAGCCCTCAAGAT

R: AGTCCTTCCACGATACCA

24 ABEBRAEREEESMS ADHBA W4
A RILKAHER S FREE BACS. BAAT mRNA %Kik
oA

RS IR T VER] “2.2.47 T, WOAELHRR AR
PJEHUE RNA. ¥ cDNA. ¥ #8777k R “2.37
T, BACS. BAAT 1 GAPDH 5% 75| W3 3.

%3 BACS. BAAT #1 GAPDH 3|4)/%7%)
Table 3 Primers sequence of BACS, BAAT and GAPDH
kY F3 (5°-3°)

BACS F: TCCCGAAGCCAGCCATCCTC
R: GATCCCAACGACAAGTCCCATCAC
BAAT F: GGTCTTTGGCTCAGGCGTTGG
R: ACCGTGGCTGTGACTTGCTTTAG
GAPDH F: TATGACAACAGCCCTCAAGAT
R: AGTCCTTCCACGATACCA
3 4R
3.1 FHABFEKXKAIEXUC KRMEHIIRIEEES
=AY

3.1 FiEEERGER

(D LEt: Wl 1R, BARsrEAHE R
B IS 8] &b TG Z3% ot B A NP B T3

(2) £ & LLOQ 1 LLOD: 6 NI AHIT
FR A I ZRPE T RE ILER 4, # ¥ 0.999 0~0.999 6,
RHHAELNETEE PR R R, AT LA 2 1%
HH IR R R ORI P 25K

(3) WEHEAMELM: 6 MHEVTERE ) KK
JEE AR FE 73 3N 1.35%~6.93%- 1.32%~5.00%,
BI<15%020),  RBFIZ 7 VA0 RE 5 B AN TE M B R AT

(4) RIS . &
3 AR R RIREER SN 85.61%~113.86%, RSD
EINERT 15%, FHREIWER S RAFE Rl 2k 09,
TR ERFEH, CA. TCA. GCA. CDCA.
TCDCA A1 GCDCA [#) RF 573715 0.87.1.24.0.92
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e 132, 0.87. 1.14, FEFTRON AT 7ERTE I N 19L,
e e (5) R BRpREh B IR A5 0 o RS
CA S 19.74 N —14.07%~14.05%, ¥I/NT 15%, RFIERE

A i AR R P | KRR S M AR -1 AR E I 7
' ‘ ' A ARHERL,

il RS (6) FRE%%: TCA. TCDCA Al CA-d4 71
— : : B, RSN 18.64%. 1.65%F1 1.45%, FF
GCA X R F R 1436 G R TR B /N T LLOQ [ 20%, ARk &

| /NF LLOQ (11 5% HibRiER0,
I 312 UC KR HIREITRREENE Wk

CDCA X & & i

a2l 5 fom, SIEWAUMLL, SRR R S I e
SU— S | RS E LGS, S8 RGBT IR S R
TCDCA X Hidhiti e 1521 ZFE (P<0.01), CA. GCA. CDCA 1 GCDCA
SR EETE (P<0.05. 0.01), Il TCA 1 TCDCA
GCDCA’xg‘pﬁ,;Eg,*@;g{;i ‘ I 209 v GRBEHEFEE (P<0.05). A&, BABTLYEX
I FRHVT R R I RBER, P % GCA. CDCA
— , . HT GCDCA FHLH B & 1) (=13 /E A (P<<0.05.0.01),
0 i 10 o2 2 WAL 44T CA. CDCA A1 TCDCA. JHI R 4 5
1 BB AR 489 MRM i PAJ Ui B 25 BT S MR TR e = 1 [ A A FH B
Fig.1 MRM chromatogram of bile acids I IEH 4.

F 4 FBEHEERL kMR FR. LLOD & LLOQ
Table 4 Linear relationship, LLOD and LLOQ of bile acids

e D8 ERCAIIES r LA/ (umol ' L) LLOD/(umol'L™))  LLOQ/(umol-L™")
1 CA y=0.01 x—12.38 0.999 5 21.22~2716.79 0.74 2.81
2 TCA y=0.67 x—2 052.85 0.999 2 18.48~2 365.72 0.06 0.19
3 GCA y=4.83X107%x—3.16  0.999 3 16.28~2 083.33 0.15 0.48
4 CDCA  y=135x+349.41 0.999 0 19.10~2 445.36 2.43 8.91
5 TCDCA  y=0.03 x—134.78 0.999 6 16.05~2 055.23 2.17 9.72
6 GCDCA  y=0.41 x—6 653.69 0.999 3 19.64~2 513.23 0.18 0.35

=5 ARIMEFBAHEEHLSEE (X+s,n=6)

Table 5 Bile acids concentration in rat plasma samples (X £ s, n = 6)

R (ug'mL™)

A5
CA TCA GCA CDCA TCDCA

EH 1469.59+183.83 46.2042.55 78.2246.40 17.60%1.84 70.0243.57
F 4665.711417.49* 20.6611.05* 1 124.23+£54.45* 84.08+6.49* 47.81+2.06*
AR 8 965.811826.86 30.1612.80 6453914179 64.4616.93" 812.23+5.15%
RS 1528.72+102.91%** 25.39+1.55 658.54 +44.92% 25.15+1.85" 95.314+8.22%"

A5 R el ) _______

GCDCA HIFRE R S = BV REE LY REE

EH 98.86+18.42 1780.49+216.61 1487.19+185.67 293.30430.94
il 547.95+42.63** 6490.441+524.17** 4749.79+423.984* 1740.65+100.19**
AFE 99.1944.32# 10 617.244-887.85% 9 030.274833.79% 1586.97+54.06
it FL A 225.34+20.65" 2 558.45+180.1%** 1 553.87+104.76"" 1 004.58+75.34%**

CA. CDCA NS TIHIZRITEE TCA. GCA. TCDCA. GCDCA NEEATIYILMITEE SEFMANE: “P<005 **P<0.01; SHTILH
B #P<0.05 #P<0.01; SAEFHLE: "P<0.05 "P<0.01

CA, CDCA are free primary bile acid TCA, GCA, TCDCA, GCDCA are combined primary bile acid *P < 0.05 “*P < 0.01 vs normal group; #P <
0.05 *P<0.01 vs model group; “P <0.05 **P <0.01 vs Olibanum group
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32 IABWBRABEREEZERMS ADHBA XifE
EEz7K F B F20m

3.2.1 CCK-8 LR BEA&EHREKRE=
25 pg/mL BF&X L-02 403G J3E e E 352 m, ik
Tl I LBV MR 26 2 SR VK FE O 10 pg/mLe ALRIE
FL%& . ADHBA FARGFLA FH 155 LA 728 245 P (1)
SFAT, X 10 pg/mL FLEFF AL 0.05 pg/mL 1)
ADHBA ¥ (10 pg/mL EEFLFHF 4 E) RUT T
CCKS8 2t S s tAsr i, 25 R P& % L-02 4%
N RER, MfedE. BEFLE M ADHBA 4
25 IR 4308 104 104 0.05 pg/mL.

3.2.2 HEEKFIESR WK 2 s, 4G4

= #t *
7 #t
2 10
&0
=
i
g s
E:\

0" T T

FHBN  HEF  BAEF  ADHBA J%&F-+ADHBA

5 QA *P<0.05 #P<0.01; HAFALE: P<
0.05 "P<0.01, KR
#P <0.05 *P <0.01 vs control group; P < 0.05 “*P < 0.01 vs

Olibanum group, same below figures
E2 AEBBXAIGEREIEZEEZRMKS ADHBA X AEEEZKF
BRI (X+s,n=6)
Fig. 2

processed and main difference component ADHBA on

Effect of Olibanum before and after vinegar

cholesterol level (X + s, n=6)
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AR, I LA PR AT ] s A5 R B 5 . L7 + ADHBA
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33 ABHRAIEREEERMKS ADHBA Xiijf
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CYP27A1 1 CYP7BI mRNA FAB95200

WK 3 fiR, CYP741 mRNA Fik 4558 &R,
A HEFIAME, A% . ADHBA AEREEEF
& (P<<0.05. 0.01), MikEFL%E. F.& +ADHBA 4
Fik BFERIL (P<0.05. 0.01); S AFHML, B
A&F. AEF+ADHBA A REHEZEFMK (P<
0.01). CYPSBI mRNA FRE&RER, 572 HIEHT
HAHLEL, ADHBA 43RiA R EF 5 (P<0.05); 53
AL, B3 7% . ADHBA F1$ 7 +ADHBA 4%
K53 THE (P<<0.05. 0.01). CYP2741 mRNA #
REEREIR, SEAERHML, AFHRILEE
B (P<<0.05), ADHBA HEABETE (P<
0.05); 5AFHMIL, ADHBA 4 FKiLEET
(P<<0.05). CYP7BI mRNA FikZ&RER, 55H
BRI, AFF. BEALA. ADHBA FIFLA +
ADHBA #H3iA¥) R E T+ (P<0.05. 0.01); 57
FHAM, EAFHREEEAR (P<0.05),
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Fig. 3 Effect of Olibanum before and after vinegar processed and main difference component ADHBA on free primary bile
acid synthase CYP7A1, CYP8BI1, CYP27A1 and CYP7B1 mRNA expressions (X £ S, n =6)
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34 IABBRAIIBEREEERKST ADHBA X5
BRI A TER A B8 BACS. BAAT mRNA RiA
SopA1)

w4 Fron, S5 REFIEME, AAAEH. B

i idia #h
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B
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=
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FHRN AEF  EAEF ADHBA FEF-+ADHBA
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T, BEAEH L F+ADHBA 4 BACS.BAAT
mRNA FEKFEEEFE (P<0.05),

2.0 * .
i it i
- #t ==
®o ~—— #
=
< 1.0
%
~ 0.54
3
A

0 .:.:'.:.: |
FAWF AF  EEAEF ADHBA FF+ADHBA
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Fig. 4 Effect of Olibanum before and after vinegar processed and main difference component ADHBA on conjugated primary
bile acid synthase BACS and BAAT mRNA expressions (X + S, n =6)
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PR 2 B B A F 5 i 42 g 42 PR IR CYP7A1 DA
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