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Abstract

Objective: To establish an LC-MS/MS method for the determination of clozapine in mouse blood and
to investigate the pharmacokinetic interactions between clozapine and different alcoholic beverages
(beer, fruit wine, liquor) in mice. Methods: Thirty KM mice were randomly divided into a control group
(without alcohol), a beer co-administration group, a fruit wine co-administration group, and a liq-
uor co-administration group. After intragastric administration of clozapine solutions prepared with
the respective solvents, blood samples were collected at 12 time points. The samples were pretreated
by protein precipitation with acetonitrile and analyzed by LC-MS/MS. Separation was achieved on a
Thermo Hypersil GOLD C18 (2.1 mm x 100 mm, 1.9 pm) column with a gradient elution using 0.1%
formic acid in water and acetonitrile as mobile phases. Detection was performed using ESI positive
ion mode with MRM. Results: The established method showed good linearity (Rz = 0.9979), with a
limit of detection (LOD) of 0.02 ng/mL and a limit of quantification (LOQ) of 0.1 ng/mL. The pharma-
cokinetic curves showed that the time to peak concentration (Tmax) of clozapine was approximately
0.5~1 hours. Compared to the control group, all alcohol co-administration groups significantly in-
creased the peak blood concentration (Cmax) of clozapine, with the enhancing effect being more pro-
nounced with higher alcohol concentrations (liquor group > fruit wine group > beer group), alcohol
co-administration also delayed the metabolic clearance of clozapine. Behavioral observations showed
that alcohol co-administration led to an earlier onset of intoxication symptoms (convulsions, coma)
and prolonged the duration of coma. Conclusion: Alcohol can significantly enhance the bioavailability
and prolong the duration of action of clozapine, likely through inhibition of metabolic enzymes, and
this synergistic effect increases with alcohol concentration. This study provides pharmacokinetic data
and support for the forensic identification of clozapine-alcohol synergistic effects in drug-facilitated
sexual assault (DFSA) cases.
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A EECE (TSR 2 G R AR, 25 mg ) MR EREE 3.6% vol db 5{ e T g
B B BR A7) RS K BB (RS TE 12.5% vol, HUHZIC MR A R]): YL/ H Ak iE 2 H i (O
K 40% vol, EPITICARAR); HEE. N5 IR HERE(thi%4l, Fisher A F]); K E RZEEAK).

) KM HEME/NR 30 B, EEZ 30 ¢.

BAImCH]: BURECE R 4 kL, BFEEROE, N 10mL A&, BN 10 mL 465K, s, S
IV, RBERY | min, HSGEECTKER. PSR RN R, BT 4CUKAEN R .

2.2. HEmATALIE

W 0.1 mL TR a5 08T, A 0.3 mL L[5, WIEHRY 1 min, #AEREY 10 min, #0 5 min
(¥3# 12.8 kr/min), FIEWA 0.22 um A HLARFALIERE T 385 HEACES 4T o

2.3. {UEBEE

2.3.1. FHEGIEEG
4. Thermo Hypersil GOLD C18 (2.1 mm x 100 mm, 1.9 um); #Hi: 30°C; s A: 0.1%F /K
W WAIAE B: OJEWW UIE: 02 mL/min; HEFEE: | pls BEMG: BREEVENL, BAEEBEMLAAME WK 1.

Table 1. Gradient elution conditions

1. BRI RN

B 1] /min Wl A WaEhH B
0.20 95.0% 5.0%
2.50 50.0% 50.0%
3.50 10.0% 90.0%
4.00 10.0% 90.0%
5.50 95.0% 5.0%
10.00 95.0% 5.0%

2.3.2. FRitk&EL

BRI S B FUR(ESD: U7 IEE T AT 2 RO II(MRM): HUE % L
3500 V; ZEALBS K T: 45 psi; TRAURIE: 300°C; FESUAGE: 5 Liming #SNHVEE 58S E:
250°C, 11L/min; SECFEMES T4 327/2700 327/192, SERE-TXF 327/270 FEHFHHIE 140 V. RifEfE
= 327/270 BTN 20 eV. 327/192 B F5F A 60 eV
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3 AECH] 0.1 ng/mL. 0.5ng/mL. 1ng/mL. 2ng/mL. Sng/mL. 10ng/mL. 20ng/mL. 50 ng/mL. 100
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ng/mL. 200 ng/mL. 500 ng/mL ML INFRFEA, DAIRFEBALER . IR MALER, A& EMEIFIRE L
PETFE v =900.53x + 348.5 ML MEAH S 25 R2 4 0.9979.

DL AR i I 15 1 HE(S/N) > 3 B2 K HE PR LOD 4 0.02 ng/mL, DA E AR €6 U5 1 EL(S/N) > 10
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Figure 1. Metabolic profile of clozapine in mouse blood at different concentrations
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Figure 2. Patterns of changes in blood drug concentration in mice after administration of clozapine
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TS v R (R A R s s AR, 30 T R ECE AR R RS . AL VIR B i, O L
ARG, S ERSR M R, R T Re i . SUECT E @ CYP1A2 (%), CYP3A4 fl CYP2D6
ST . RS R AR ) B T CYP1A2 “5ACIEE, MR AP NS R, S8unz
WIETFE . MeAh, RO AT S5 S CYP2EL JE52m Hifth CYP RIS I, 2 A A FHIER18].

URAh, ML SR A Ik R R] (tmax) 5 TEIS AL 0.5 /NI, T FIB AL AR IR TR 1 /N . X
Al it 5 B PR RN %, T (40%~60% vol) 1 i Y s I 1 2> S 42 B k25 GB L # ik 5 Mot sh An
AT 1 FE LI, FBURECE N B BN g (CE B SGHAD) R D8 0S . EREREE > 20%0, B HES
R AN B 30%~50% [19].
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Figure 3. Metabolic curve fitting plot
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Figure 4. Alcohol synergy curve fitting
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BT 2R — O R BN J15ARHE[20], AW TR S B SRARECE A . 2 A Ay . i TR
D, FRBOTFEN TARIREE(R? = 0.9935) HPik EEECHAE/NR LR FRBIR? = 0.9471), —IREZ A T2
Xof T AR SR AE /N BRIV AR AR (R? = 0.9935) PA S SUECTPTRS T [ AR E(R? = 0.9519, R? = 0.9280, R* =
0.9518, R? = 0.845N E A IIHLGH, HSHEAHHMPYEE L. HE SR 2.

Table 2. Calculation parameters and results for different attenuation models
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SR THEAS R
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o UEE T AR N %
ol sovoxt i fyze  O100M
6 7 3 WEEIRL > 591 0~3.60 h

I [ Y

: . 1 P e
PR RRE e kD (RS
1940 h 22.58h 20.81h 17.78 h

599h 8.57h 7.082 h 6.64 h

0~10.56h  0~14.05h 0~18.68 h 0~16.13 h 0~15.34h

RSB 122w TR, IR AR AL T T TR B AR (21 AW FE 226 SR [22] [23 ]38 17 B %
JEEE, JEIESRMEREL - W R R, LA o S A K AE R R . TR AU £

Rink 3.

Table 3. The inverse function calculation equation for the concentration-time relationship equation

3. KE - REGENER KT EGIE

21531 Yy
1&{;{()3’ 10(70.3827&2.078) -Y=0
EP{;{():E 10(70.1251&2.020) -Y=0
Rk —0.01029 £+ 0.5988 2 — 10.45t+89.73 - Y =0
IR (= ) —0.00578 £+ 0.3915 2 —9.289 t+ 103.9-Y =0
S (R ) —0.007928 £ + 0.495 2 —9.899 t + 96.71 =Y =0
MG (e AR JEE) —0.009548 £ +0.5093 * — 8.187t+93.92 - Y =0

R SRS IR Ay S 2 WA U N TR B T, DA vk P ST AL D 51 %) 2 BN I ) E AT HE W

IR 4,

Table 4. Estimated timeline
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W TR R 5 43 L FHE BT 8] -9
>80% 0~2.75h R 245
50~80% 2.75~13.17h TR, SREUEYIR
20-50% i iy FReRI, 4 & SR
5~20% 115.67~126.07 h BRG], T BB R
<5% >126.07 h ek o/l gm|
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