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Abstract Objective: To systematically analyze the pharmacokinetic parameters, oral bioavailability and in
vivo metabolites of trilobatin in Sprague—Dawley (SD) rats using liquid chromatography — triple quadrupole mass
spectrometry (LC—MS/MS). Methods: The chromatographic conditions were performed on an ACQUITY UPLC
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BEH Cis column (50 mm X 2.1 mm, 1.7 pm) with 0.1% formic acid (mobile phase A) and acetonitrile (mobile phase B)
as the mobile phase. A gradient elution program was carried out with an accompanying flow rate of 0.3 mL * min™',
a column temperature of 40 °C, and an injection volume of 2 pl.. The mass spectrometry conditions comprised an
electrospray ion source in conjunction with negative ionization mode, with an ionogenic temperature of 150 °C, a
capillary voltage of —3.0 kV, and a desolvation—gas flow temperature of 500 °C . The desolvation—gas flow rate was
set at 750 L+ h™', and the conical pore gas volumetric flow rate was fixed at 150 L+ h™". The analysis was conducted
in multiple reaction monitoring mode. Trilobatin was given to rats via gavage and intravenous injection, respectively.
Plasma, urine and fecal samples were collected, and the drug concentration was determined after methanol
precipitation of proteins. Pharmacokinetic parameters and metabolites were analyzed by pharmacokinetic software
and metabolite analysis and identification software. Results: Following the administration of trilobatin to SD rats at
a dose of 100 mg * kg™ via gavage and intravenous injection, respectively. The area under the curve (AUC,_,) was found
to be (423.98 + 295.42) ng*h+mlL ™" and (90 894.75 + 25 472.44) ng* h - mL™", respectively. The oral bioavailability
was determined to be 0.46%; C,., was (203.83 +25.88) ng * mL™" and (181 814.90 + 113 461.60) ng * mL™",
respectively. The oral half-life was 1.65 h, while the intravenous half-life was 3.82 h. Trilobatin was metabolized
to phloretin in the intestine and underwent further biotransformation in vivo through deglycosylation, methylation,
deoxygenation and hydrolysis. Conclusion: The pilot study represents a preliminary investigation into the in

vivo pharmacokinetics and metabolism of trilobatin in rats, providing a foundation for further pharmacodynamics

research and subsequent formulation development.
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Tab.1 Retention time (7zr) and main mass spectrum parameters of trilobatin and internal standard
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Fig.2 Typical chromatograms
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Tab.2 Results of precision and accuracy

BLbN7 355 N Cintra—day )( n=6) L] (inter—day )( n=18)
(theoretical concentration )/ S HiZTiES ik SHE TR BE ik S
(ng-mL™) (determined ) + SD (accuracy )/% ( precision ) RSD/% (determined ) +SD  (accuracy )/% ( precision ) RSD/%
4.7 5.15+0.54 109.6 10.7 5.18£0.48 110.9 9.5
18.8 18.48 + 0.66 98.4 3.6 19.06 = 1.47 101.5 7.8
93.9 96.05 + 1.61 102.3 1.7 98.45+5.07 105.2 52
469.5 466.0 + 8.01 99.3 1.8 485.6 +21.53 103.7 45
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S PEREAS T, B — SR B A T 4 3 4y, i SRk
A As 53 BUzs FILSE 50 L, fim ACH B 200 L,
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Tab.3 Results of matrix effect and extraction recoveries

1EY) FRIBHFE (theoretical concentration ) LRV ( matrix effect ) PEHUER (extraction recoveries )
(‘compound ) /(ng-mL™") SEHIME (mean )/% RSD/% SEHIE (mean )/% RSD/%
=4 (trilobatin ) 18.8 103.3 4.2 86.6 7.8
93.9 104.0 1.9 79.3 2.3
469.5 102.4 3.0 82.3 2.8
WFR Cinternal standard ) 1036.4 99.9 3.4 82.5 4.6

255 FaEbEEes 22" WUR kil AR R
IR EE S 18.8.469.5 ng + mL™" ) = I A
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Tab. 4 The stability of trilobatin in plasma
HLE U ‘i (room temperature ) 24 h HERERS ( autosampler )24 h REMERS 3 UK (three freeze thaw cycles )
(theoretical SEfE S S
. ) . V& . . e . . e
concentration )/ ( determined ) +SD/ ( determined ) =SD/ (‘determined ) +SD/
1 . (recovery ) /% ., (recovery ) /% . (recovery ) /%
(ng-mL™") (ng-mL™") (ng-mL™) (ng-mL™")
18.8 19.77 + 1.00 105.1 19.73 £ 1.18 106.0 18.54 £ 1.00 98.6
469.5 479.2 £20.77 102.1 474.0 £ 4.80 101.0 438.6 £ 23.76 934

2.6 ZHEIEGY
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Fig. 3 Extracted ion chromatograms of the plasma sample from rat 1 h after oral administration of trilobatin
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Fig.4 Mean plasma concentration—time curves after oral administration(A) and intravenous administration(B) of trilobatin to rats
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x5 =M#HFDOMR(p.o., 50,100 mg- kg™ ) FERAKEST (iv., 100 mg - kg™ ) FHZAZESE (n=5)

Tab.5 Pharmacokinetic parameters for trilobatin were determined after oral administration (p.o.) at doses of 50 mg - kg™

and 100 mg - kg™, as well as intravenous administration (i.v.) at a dose of 100 mg - kg™

THEHUE (value )

240 ( parameter ) 1
50 mg - kg™ (p.o.)

100 mg * kg™ (p.o.) 100 mg - kg™ (i.v.)

AUCo/(ng-h- mL™")
AUCoo/ (ng+h-mL™")

233.37+£51.75
247.46 £ 46.21

MRT,./h 3.67 +0.94
MRT,_./h 4.53 +1.45
tin/h 2.10+1.99
Tulh 1.07 +0.32
Cuod (ng-mL™") 90.43 +32.63

423.98 +295.42 90 894.75 + 25 472.44™"
430.04 £299.11 91 543.00 + 25 035.42""
2.83+0.77 1.49 +0.86

3.03+0.75 1.67 +0.99°

1.65 +0.92 3.82+1.35

1.06 +0.31 0.12+0.08™"

203.83 +25.88 181 814.90 = 113 461.60”

2.7 SRR BRI A b

W4 K BRLZA 25 I Y I L R VR AN 2R A, 26
I H B R AT A0 3 JE, B R (30 min ) ZR AT 2EE
WO o PR W T2 AE A R 92,47 TR 7 ik
AT AR 3, B b0 VAT A b, AR B TR R
MetabolitePilot™ 1.2.1 3K £ ( SCIEX /A 7] ) #F 47 18

WP HT M RE o AHSES SR (7], R T RE A
Xt o3 I Y 2 B i 5 45 T vk 0 = R R
RN AT R G B, 45 (3R 6) R, =
W RN S A BRE AL AR OB
e KR S 22 A=, AR R A AR AT 5
Js

Ro =MEENEZEERGEY

Tab. 6 Potential metabolites of trilobatin in vivo

W 2l 5 EAy N ez T2 . I AR
( peak No.) (‘name ) (formula ) " ( mass error ) f/min ( peak area )
M1 Parent CaoH2O11 437.101 4 14.8 5.60 234 % 10°
M2 Loss of CgH 1905 CisH 1405 275.0915 0.5 6.17 275 % 10°
M3 Tri-Oxidation CoiH24013 485.1350 12.4 5.45 1.55x 10°
M4 Loss of C¢H906 and O CisH 1403 243.101 8 0.8 6.81 8.09 x 10*
M5 Loss of C¢H 906 +Internal Hydrolysis CysH 605 277.108 8 6.4 4.30 1.07 x 10°
M6 Loss of C¢H00s + Oxidationand Internal Hydrolysis Ci5H1607 309.101 0 13.2 7.77 121 x 10°
M7 Loss of CeH ;005 + Oxidation and Methylation Ci6H1606 305.097 7 -14.0 6.15 7.28 x 10*
M8 Oxidation and Internal Hydrolysis Co1Ha6012 471.143 4 -13.3 5.84 4.14 x 10*
M9 Loss of O + Di-Hydrogenation Co1H250, 425.1790 -3.8 5.90 1.46 x 10°
M10 Loss of O + Methylation C22Ha609 435.1629 -4.7 6.72 7.12 % 10*
3 itig WA TR, IF AT B2 0 i AT A T,

AWFFEEAE T LC-MS/MS J5 16 FH -1 72 < B ifi
Horp =y 2GR S5 R B, S REE A TR
ﬂ)ﬁ,ﬂl%(ﬁfﬁiﬁm%ﬁﬂﬁlﬁ 1 h,up E 1~2 h lj‘] ,M:[j‘]
THBRECHE, 2525 12 h J5 i 259k B B2 FE 2k 5 7R 1R K
SRR P 18 248 %68 26 W R B S AR B — A, B AR 0
F 0, =R 24 h 5 AFAE I 259 R [E TR PR
%o A, =M IR 1 h 5 BIAE 3% Ao kel 268
2, bt B ) A8 Ak, AR R 2R i 24 vk B S A [ Bk ] 1Y)
FEAAN LTt X SL2s R S R AR DGR 4518 — 3L,
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