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Abstract

An LC-MS/MS method for the determination of tadalafil in biological samples was established by
optimizing sample preparation and instrumental detection conditions, and applied to investigate
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its distribution characteristics and metabolic profiles in mice. For the tissue distribution study,
three dose groups (low, medium, and high) were set, and five tissues including heart, brain, liver,
kidney, and muscle were collected at 2 h after administration for analysis. For the pharmacokinetic
study, 11 time points were designed to monitor plasma concentrations from 0.17 to 24 h post-dosing.
The results showed that the tissue distribution pattern of tadalafil in mice was as follows: liver >
kidney > heart > muscle > brain. The highest detection ratio was found in the liver (0.18%), while
the lowest was in the brain (0.04%). The plasma concentration peaked at 0.33 h after administra-
tion, decreased slowly after 0.5 h, and drug residues were still detectable at 24 h. The established
LC-MS/MS method exhibited good linearity, high sensitivity and strong specificity, which can be
used for the qualitative and quantitative determination of tadalafil in biological samples. This study
can provide experimental data support for forensic identification, sample selection and intake esti-
mation in cases related to tadalafil poisoning.
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1. 51§

ik i JE(Tadalafil, P6775) K AR, &R S RE 5 MR Rl 5 (PDES) &M
TR, PR R AR RS, IR T, RIEIT S e D Re RS 1 2
Y, RS PDES il AH kB E R . RIPER D, Z9R0CEREA[1]-[3]. HE AR AP, 1
B, FEIGRFRIT 2[RI A 22808 A S IR AR SRR 2 20, T Ak B e AR AN
(o A B M AN e, F TR LA /N AR N 28 B A S i P AR R ATE 7T, T AR DR RS AR 5 R
P[4

TR (HPLC-MS LC-MS/MS)Ffe Bt 5 i i 34, ZEABAESR 258 I L )7z [5]-[7],
FAFEEE (8] B IPEE[9]53 Il B 3L A% 7 VA 58 ORA& £ b 22 Fh PDES #0155, REUES R RiF, fRRIE
ZE[10]0R A LC-MS/MS S8 I Hh ik i JE 1) v REOE Al 5 RORAHE €38 % (HPLC) [R5
Wi, PLEREE[]. XIFEE[12]. FEER[13)% 075 7 HPLC 5k, TR RS PR ARk m
Pt IE R AESE B  SEIVE U B 5 e &, AR EER . thAh, 261k 14]-[19]. GC-MS [20]-[23]+
CLAMEIEVE[24]-[26] BANE IKIE[27] /6 EEVE 28 St A T IR AE R 25 ki, Hoh bz 2 ki
LT AN TESESE T TR AME A S ARG BB A, GC-MS A% £y R B 5 PR i A A 845 212 N

HRT, Ak A6 I DL (il - &5 B3 3% (LC-MS/MS) [22] [29] [301 8 F, ZiERBE &, HR
Yo, N T AR S RS TR . A RSN SASREIERL, frARE R
LC-MS/MS #7532, ZRGufE Ffhals i AE7E /I BR 32 ZEWE 2% 00 0 A RE e S L i AR TR, iR
Yo T R LR RO -

2. SCIGERSY
2.1. X5

R R RO it — = FE DUM A 3% 4% (TSQ-Endura, 3&[E Thermo Fisher Scientific 22 #]); VORTEX 2
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He e AY
R

TRIEIR G 2 (P TKA A H]); GL-21M &A1 B O LR G DU A IR A F]), AL104 7341k
P31 Mettler Toledo Aw]); XUSE 5 BB P4 KQ-200VDE (B L XS A IR A R]): Bl
(Brand, f[H).

fk i AEbRAE S R R O R, WRE(AIE4E, Fisher); 5240 FH/K N i B IRAETEK .
LI EhY) A SPE el ICR /NBR, 1R 30+ 5 go

2.2. SISt

RPN A sEe: WA AT IR 51K(0.05 mg/mL). H(0.5 mg/mL). & (5 mg/mL) 3 MAHH, F46
AN, R 02 mL 25, 4525 2 h JJALSE, BUL. . B B JLAAHZ, 20 CORAERI.

MBS0 . #41%(0.025 mg/mL). H1(0.05 mg/mL). (0.1 mg/mL) 3 41, #EH 02mL 257. T4
25J5 0.17. 033, 0.5. 1. 2. 3. 4. 6. 8. 12, 24 h MRAEH KA RIL, 13870 B 5 AR IR 1T

2.3. BARRTALIE

MEFEA: B 0.5 mL MR T HEEOES, A 1.5 mL A, @A 20 min 5, DAMET
12,000 r/min %33 5.0 15 min, 250 J5 B35 A VLR AL IE R 8 5 S Es 2 #r o

HEFEAR: WEFRRIUS A CONE. FFBE. Kb B E. WLA) S0 mg TAFEEE R, TN 8 RilfFESEk, 68
w DI 40 s (1B 10 s)PEFA 3 1 BIFES o 4 A A VA7) 1:3 I ELIIN AN 2.5 150 pL, #4778 20 min;
J& 12,000 r/min B5.0 10 min, EIEWHA LR FFLIERE 8 S AEACES 704

2.4. UBREH
2.4.1. HHEEIEEG

i k:: ZORBAX XDB-C18 (50 mm x 2.1 mm x 5 pm)#iti#: 0.3 mL/min; A£if: 30°C; HEFERRN.
5puL; WshAH A: 5 mmol/L HRREZ-0.1% M E/KIEW: MshAH B: & 0.1% TR SR mik: 03
mL/min; AR | pls Pl BREEGEML, BREEBEMLARAE R 1.

Table 1. Elution conditions

=1 OEREN

i} 8] /min W A Wl B
0.5 90.0% 10.0%
2.00 60.0% 40.0%
4.00 20.0% 80.0%
6.00 0.0% 100.0%
8.00 0.0% 100.0%

2.4.2. Rt

BSFUR: M S ETUR(ESD: R IEE T AT 2 R I(MRM); HBESS HLE
3500 V; ZALAS 7 45 psi; TEERUERSE: 300°C; FERESME: 5 Liming #SNHGEE S8R E:
250°C, 11 L/min; fliA$rdEe 8574 390.2 > 268.1, EMEE T 390.2 >204.1,
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VUEE ENERE T WS H B P ITE31], ST HEE. L KPR a1 A e &
FRIRCR, S5 RBY CIEXT T M (8 A R THE S 5g 4x, 6 Tl B AR RS I ROCR e

3.1.2. @SR

IR R XK - CE K - HEE. HERE/FIRK - O LR R/ IR K - R
[CIEFRAMEE R, IR RETEART, 45 R RYIRA 2.4.1 U Gk 44 7 B AR S b R B A
RS H, KA 2.4.2 B BARYIE 5 0 e

3.2. FEEWGE

B 50 mg /NRAFAEZS ARGEAS, 3% 2.3 TiikdfE)s, dtRE T BRI Ak i, WA 1; B 50 mg
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Figure 1. LC-MS chromatogram of liver from mice in the blank control group
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Figure 2. LC-MS chromatogram of liver from mice administered with medium dose via Gavag
2. EFPIRE/NFITAE LC-MS &iLE

iy BT, O PR/ SRR A A I AR RS 1 (i it A7 B 1,266 min,  ££%5 /N BRUTE
JE TS B AMEAET I, RINZIEEA REF R R
MBFEA L TOE B G LC-MS ALl i) TAF 2. ZRPEVa R A PR BRS a EETE LA 2.

Table 2. Working curve equation, linear range, limit of detection and precision after protein precipitation in blood samples

2. MRNATUEEARMNIELSIE. &Ml RHREEEE

SRR RSD (n = 5)/%
Hir4) )77 78 — 2
ng/mL 1 ng/mL 10 ng/mL 100 ng/mL
fl ik hz e y=23.673x — 245.47 10~2000 0.999 12 7.8 5.8

3.3. fikhAEE /N RIMA PR RN

I8 2.2 SLIGT5 5 KRB AN [RIHE 240 FE AR 11 AN T R ) VRO AR AT AR 2R )5 , LC-MS/MS #arll,
CUdA AR IR BES I TR I, 15 20 25409 L RE I TR ALt o0, LI 3.
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Figure 3. Blood metabolism of tadalafil in mice after intragastric administration
at different concentration

3. FRIRE AR ARES /R Mg RS 155

B 3 ATLAE H, 3 MR EIESZE)E 0.33 hik 25Kk EE, 0.5 h 52818 T %, 2~24 h R4,
24 h ARG 2R B . BRI AR A A, W, YEERE, 5 AR BN J R 3
AT FH T B R 24 1) S5 750 &

3.4. fhiEHAEE /N RIER S

FRHR 2.2 SEO T RIBHUE AR ALZY, #28 2.3 FATREAANEE 5 R A S LC-MS/MS 73 5 i
HEATREIN, APk R AETE S A R AR L an 1] 4 B, iR E IR - B ERR W 3 Fiw.
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Figure 4. Drug distribution in various organs of mice at different doses

4. TEFIENR B ERAMIHIER

B4R, %452 h )5, %QH,M'{EJMHF A B > B > Ol > LA > KiK. AR/
AN RO AT RS MR IS5 g i PR B SR AR A, A2 & B 4n 250 B T v T
WERE, BAAWIERE - BN R, ‘z’“%&%WﬁﬁTF PRA A P 2l . IEE SRR ARt
ATHEE . Forh, B HER RO HE S S, I RCR AU A HE L AR AN 32] . IR ZS TR NT . R R A AR
%o HAP R EE RN A oR R Y, AT RE R PRI, 1%*3%?4!5/5:75%@@%}??%8’] €71, BTLl
YR EESG RN T LUK 5 A v A i AR B B AR T E ALY REERMAZRA R, ISk, 259
BN, 0z 4L B I Ao, 22 57 PRk
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Table 3. Analysis of intake and detected amounts

F 3. BN - RHESHER

Kkt HEAE K (=9l CMIFE LA
TN E s HE BhE ABE RhE EHEER EHE SRR mEE Bk
(ng/e) (ng/g) (%) (ng/g) (%) (ng/g) (%) (ng/g) (%) (ng/g) (%)
30 56.04 0.18 13.45 0.04 37.93 0.13 26.56 0.08 24.53 0.08

®3RY, FHEALEHE S BRI > B > B > OlF > IR > K. X
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