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BE. B #anlc XK R P ZCY - 15 R E M 530 A8 &35 $ K% (UPLC - MS/ MS) ik, - 441 ZCY - 15 £ K Rk
PAgHER AR TR B SD KRR 18 R ALy AN it A ok AR, & 6 X MR F HT 2.25 mg/ kg ZCY - 15, 97 T4
%G 0~2h.2~4h4~6h.6~8h.8~12h.12~24h.24~36 h.36 ~48 h .48 ~72 h ML Bk 4h , &34 A Acquity UPLC BEH C 42
(100 mm x 2. 1 mm, 1.7 wm) , #3404 F B - 0. 1% FBRKZER (B ERM), ik A4 0.25 mL/ min, 2R A 50 C,#AHFFH 5 pl; R
A et %8 FR(ESD , % Fop Sl (MRM) 8 X #AT 2 F o047, B & TEX TAam, A-FHIER A MM ER Hedd ZCY - 15 /&
FTHREA 1~200ng/ mLIEE R 5% @mAEEE R RIF(R>0.992)  /EAE 45 HE RIEDKE AR 22 miXke R
RSD ¥ /2 +15% M KRR A ZCY — 15 22 7 He i 2414 (0. 000 2 + 0. 000 09) % , 22 EAZHe 2 5 2 (0. 99 + 0. 57) %, ik b At th
ZCY — 15 R By AW AT 70 b 4 38 O ik R CEA VB TR T R R AR P ZCY - 15 IE R E ALY F ZCY - 15
ARG 2 i 22 AR MR, A £ B IR A 69 % AR BRI

KR ZCY - 15; KA A8 & A0kAn &3 & B ok Hew 4 42

B 5 K5 :RI71;R965 XHRHRERS : A XEHS 1006 — 4931(2022)24 - 0033 - 06
Excretion Characteristics of ZCY - 15 in the Excreta of Rats
LU Jigjun,CHEN Bing,LIN Chengjiang
(Ruijin Hospital ,Shanghai Jiao Tong University School of Medicine ,Shanghai,China 200025 )

Abstract: Objective To establish an ultra — high — performance liquid chromatography — tandem mass spectrometry (UPLC — MS/MS)
method for the determination of the mass concentration of ZCY — 15 in the excreta of rats, and to analyze the excretion
characteristics of ZCY — 15 in rats. Methods FEighteen SD rats were selected and randomly divided into the bile group,the urine
group and the feces group,with six rats (half male and half female) in each group. The rats were given ZCY — 15 (2.25 mg/kg)
by gavage,and the excreta was collected at 0 -2 h,2-4 h,4-6 h,6 -8 h,8-12 h,12-24 h,24-36 h,36 -48 h,48-72 h
after the administration. The chromatographic column was Acquity UPLC BEH C, column (100 mm x 2.1 mm,1.7 wm),the mobile
phase was methanol — 0. 1% formic acid aqueous solution (gradient elution) , the flow rate was 0.25 mlL/ min, the column
temperature was 50 °C,and the injection volume was 5 L. The positive ion detection was adopted with electron spray ionization
(ESI) and multiple reaction monitoring (MRM) mode for quantitative analysis, with cariprazine as the internal standard (IS).
Results The linear range of ZCY — 15 in the excreta was 1-200 ng/mL (R*>0.992). The RSDs of accuracy test,precision test,
extraction recovery rate, matrix effect and stability test were all within = 15%. The biliary excretion rate of ZCY — 15 in rats was
only (0.000 2 + 0.000 09)%,and the fecal excretion rate of ZCY — 15 was (0.99 + 0.57)%. The prototype ZCY — 15 was not
detected in the urine. Conclusion The method established in this study is sensitive, accurate and rapid, which can be used to
determine the mass concentration of ZCY — 15 in the excreta of rats. Only a little of ZCY — 15 is excreted as prototype drug
through the feces,and the rest ZCY — 15 is mainly excreted in the form of metabolites.

Key words:ZCY — 15;rats; UPLC = MS / MS;excretion characteristics
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G T RN HH LRI, W, LLAD B R
BN BT FE AT 42, 38 1 Morris 7K 28 BRI | Y 2K 7R 560 A1
ER I S B I0 I T ZCY — 15[ N - (3,5 - I3t
GWlE — 1 - 38) - N - (3 - FIEIRIL) IR | BAT 850
U AD VERT, 0038 2% 2 FHCAZ RE ) I RCR WA 155 4
I, A 2 e R E AR IL ZCY - 15 78K Bl A
DA 1 HE T BIF 5% o AS BIF 5 e g S T R BRUHE i v
ZCY — I SYRFE R R GRAR RIS (UPLC - MS/ MS)
B I T ZCY = 15 28K BRI HETRRAE o BLAfGE
mr,
1 B RGEE5HY
1.1 {2z8

I - CLASS B = 0 AH 535% R 48, Xevo TQ — SHY
= DU BRI (SE [ Waters 23 ] ) ; 5810R 4> [ 5l
BB O L, Mix — Mate Y 5 i€ 1R &) (15 F
Eppendorf 28 7] ) ; KS — 250N Y8 il A 75 4 (L] 4542
PR A FR AT ) s XP105DR KL 123 A K OF (Fis +
Mettler Toledo 2~ 7] , 45~ 0. 1 mg) ;s MD200 - 2 BRI X,
WA C AR S A A B A ) s HX2001T 7Y {4 55 FF

(BB KRR fras) ) o
1.2 X%

ZCY — 15(HH L FHZTRE R 22 25 W Ak 2 20T = 443t
i > 98.0%) ;s RARLGE [ AR (1S), o 2 5 25 A
SEMFFEBE, & it = 99. 9% | 5 B e (R i R Ak 2K
R, F i >99.9%) s HEE LR LR b aig 4l ; £
I R Y Bt 4l s K R ahioK
1.3 ¥

SD KB 60 H, M 452K, 7 ~ 9 J& , A3 i (220 +
30)g, W H EIEPTEIR - LSS S A R TR A H
SEES S A PRV ATIE S SCXK (37)2018 — 0006, 525
Y I ATIES S SYXK (1) 2019 — 0027 o ¥4 [ 7
S SD R BB 4 UM 22 BT 28 R T A SR ATl N 1
T 3%, % 20 ~ 24 °C, FHXTIR BE 40% ~ 70%, B H )G R
12h, AR #FESYOK.

2 HEE4R
2.1 REHKMH
2.1.1 BiEL&tt

%A Acquity UPLC BEH CgfF(100mm X 2. 1 mm,
1.7 pm) 5 T ENA M EE(A) - 0. 1% B RR/KIER (B) ,
JFE YE M (0 min B 70%A, 1.0 ~ 2.5 min I 95%A, 2.6 ~
4.0 min 5 70%A ) ; i 4 0. 25 mL / min; $E:35 A 50 °C;
RS L.

2.1.2 gL
HL I 25 25 U5 (ESD) , & 5 I BE R 150 °C 5 %5 1k
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2.4 FEFEER

LR ML ZCY — 15 RN I, BOR FH R
BRI 28 AR | PRV B 2 R Sy s o ol 42 56 ot o O
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FRTADURE BE IR R OB SRR 4% 2. 3T F 5 ik
AR 4% 2. 10T 150 S AR 3T, LA ZCY — 15 i
WBE (X, g / mL) ARG AR AR, WETRTRL (V) A AR A T4k
PR, AEAS B R AT 3R B R WK 1.2CY - 15
J5 B R BEAE 1~ 200 ng / mL Y0 B N 5 W T AR M G &R
R4t

HERA B (RE) VRS % B2 050 BOKR R Zs IR R
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A ZaHs

a. £afait b BGRRE
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c. =8 EME
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2.2CY - 15
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Fig. 1 UPLC = MS/MS chromatograms of ZCY - 15 and IS in the blank excreta of rats

1 KBRHMWHZCY - 15MFREMZE(n=7)

Tab.1 Standard curves of ZCY - 15 in the excreta of rats (n=7)

Heawdy ARk RS R’
Rt 1 Y, =0. 147X, + 0. 004 12 0.998 9
2 Y,=0. 191X, - 0. 009 12 0.997 4
3 Y,=0.135X,-0.031 70 0.992 1
Jkit 1 Y,=0. 191X, + 0. 009 60 0.996 3
2 Y, = 0. 224X, - 0. 002 66 0.999 1
3 Y, =0.155X, - 0.004 78 0.9979
£1% 1 Y,=0.0251X,-0.0000098  0.998 4
2 Y, =0.029 9X, - 0.0002180  0.997 8
3 Y, =0.0303X,-0.0013000 0.9954

160 ng/ mL) ,ZCY - 15 B R E 1T 6y, 5%
PR R 8T REAS Y 22 3 d [] I 47900 5 O AR 24 H
(8] 051 J R B30 % 7 ) Jo e R B, 5 S B ] A ) R L BT

VR AT R AR ZCY - 15 B9 LLQ AU L
o £ VA S T MR B RTORG 8 3 1R DL 3R 2. 285 S M B A
i 5 P IAF G A A I ) R K
FEHURNSCR  BOK A IR R SRR, 5
SUMA 2. 230 F ZCY = 15K /5 i it ¥ B (2 ng / mL,
160 ng / mL; R [R]) B BORIS TARRAS S W, #%2. 310 F
DR A TR IR AT 6 0y, $i 4 T IR 56 2% 1 0t
FEATAT, T S XTI 1) €8 3 g T R [ B, A % HOK B
23 BT PR FAE SIS 50 WL, 23 S AR | B v
BEZCY — 15 IR MO IS TAEW 4 5 wl, 2o b3,
ANV FE AT 6 0, FE AT I8 S5 R HEARE 3 AT, 30 SR X iz
) €8 1 G TR AR, 3138 ZCY — 15 B3R BT %, 25 2R I
23,01 WL, B L0 AT A AR W RE I E R
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R2 ARHEHYPZCY - SRBEERBER
Tab.2 Results of the precision test of ZCY — 15 in the excreta of rats
. JRE R HAMEE(n=6) R R R B A% E(n=18)
(ng / mL) RSD(%) RE(%) (ng/mL) RSD(%) RE(%)
Rt 1.00 2. 14 109. 00 et 1. 00 3.85 114.10
2.00 10. 07 99. 11 2.00 6. 85 104. 00
20. 00 2.45 104. 20 20. 00 4.51 102. 80
160. 00 7.08 109. 20 160. 00 5.92 104. 90
Y -3 1.00 6.94 99. 06 Fi&k 1. 00 5.97 105. 00
2.00 11. 13 102. 40 2.00 7.65 100. 50
20. 00 7.88 101. 10 20. 00 6.09 99. 15
160. 00 6.51 99. 95 160. 00 4. 67 97. 54
£1% 1. 00 4.41 94.76 E2td 1.00 4. 84 97.90
2.00 7.84 94. 65 2.00 7.50 99. 68
20. 00 3.57 89.90 20. 00 5.62 93.25
160. 00 8. 19 95.12 160. 00 6.71 96.53

*3 KRR ZCY - 1SHRIREIWIKIE LR (n = 6)
Tab.3 Results of the extraction recovery test of ZCY - 15 in the

excreta of rats (n =6)

x4 KRHESHEWHZCY - 15HEFRI (n = 6)
Tab.4 Matrix effects of ZCY — 15 in the excreta of rats (n=6)

Hewdy RERA(ng/ml) AAFE—LEREF RSD(%)

Heady  RERE(ng/mL)  REEDKE(%)  RSD(%)
et 2.00 82. 40 8. 41
160. 00 89. 51 4.20
Jkif 2.00 85. 12 4.84
160. 00 87.19 7.12
2.00 88.51 7.01
£1% 160. 00 91.02 7.16

e it 2.00 0. 88 6.09
160. 00 0. 87 7.09
Frifk 2.00 0. 69 8. 80
160. 00 0.73 1.75
12 2.00 2.69 9.93
160. 00 1.37 8.48

SR < K B IOR RS AT R SR A3
50 L, 43I 2. 2300 AR = B MR ZCY - 15 g
WIS TAEWAS 5 WL, W€ 10 s, 3% 2. 330 F 7 k4
VB, BN T MR B P AT 6 b AR A BT, A5 i i AL
KBS, # 2. 3T T I LA AE A I Vi B P A T
6 1y, ¥ W TR I 25 (R UEAE /3 AT, DASE A AE N i g
T AR (28 AR BUS A ZCY - 1S FNIS) 5 A F
3 4 € 1 A T FR (ZCY — 15 FTIS RIS ) LA, 11
BZCY - 15 IS WL H 7, i — 2 DL ZCY — 15 3L
N5 1S 3 5 K7 10 HU AR, T84 AR U3 — R 3 S A
FoZCY — 15 FI1S MY FE 500 UL 3% 4 . 25 SR U1, JE o3k
Tz % T 4 50 R S (400 2 TG B S R, £ A AR kR
st ) A PR R

o PRI - UK RS IR DR RN 2 5 0
at, A 2. 2 0 NG R TRV ZCY - 15 R
WIS TAEWAS 5 L, 4% 2. 3500 F a4k, A4 i
WeBESEAT 303, F BT TR I8 A5 A HERE 40 BT, 5 56 L 7
U N CE 12 h 3 AR R R A B S LE A €
FEA A BhHERE S N CE 24 h, - 20 CHAE 30 d I Fa
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x5 ARETHRERFZICY - 15HBEMHIRIEER (n =3)
Tab.5 Results of the stability test of ZCY — 15 in bile homoge-

nate samples of rats (n =3)

o 2eY-15 nEE BHE ARER
(ng/mL) (X+s,ng/mL) RSD(%) RSD(%)
FEAE12h 2.00 2.12+0.35 319 7.86
160.00  168.4 +8.49 5.82  10.15
3 RIEI K Rk 2.00 2.54+0.12 -7.25 4.76
160.00  158.2+10.46 -10.98 5.74
HHENKE24h 2.00 2.48 £0.41 -8.41 3.85
160.00  154.4+9.66 -9.27 4.84
-20CA%K30d 2.00 2.33+0.25 -6.07 6.98
160.00  152.8+11.57 -10.23 7.12

PEGSR G ZCY - 15 AR &) SRR i A R A %2
B AF A AR I O SR R RS
2T,

s T 2800+ HRUTAC i) & 19 JoT 2t Wk B2 24 1 000 ng / mL
ZCY — 15 WHEME 513 FE 5 10 L, FIA 90 wL 25
HEMA SR R IRTE 30 s, 3% 2. 3T R 5 I84E , B
BT 6 0 SR TR S5 A RE AT I S
100 ng / mL 9 S R AT A, A5 Hh AR REAON & 24 9 ¢
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x6 KBRRBEARHERFZICY - 15SHBREHRIEER (n=3)
Tab. 6 Results of the stability test of ZCY — 15 in urine homoge-

nate samples of rats (n=3)

A 7CY - 15 B niFE EHE HMEE
(ng/mL) (X *s,ng/mL) RSD(%) RSD(%)

FBME12h 2.00  1.96+0.51 4.98  8.49
160.00  162.4 +4.85 6.14  9.75

3 RIEIR K R 2,00  1.84+0.37 -8.95  7.44
160.00  154.7£9.76  -11.67  6.85

HHENEE 24N 2.00  2.18+0.26 -7.34  7.89
160.00  154.1+10.44 -10.51  9.62

-20°CA%30d 2.00  2.86+0.38 -9.63  10.47
160.00  150.4+12.51  -8.37  9.56

KT AREFEIBEBRZPZCY - 15HBEEHRBER (n=3)
Tab.7 Results of the stability test of ZCY — 15 in feces homoge-

nate samples of rats (n =3)

A 72CY - 15 B MNEE BRE  HER
(ng/mL) (X+s,ng/mL) RSD(%) RSD(%)

FBHE 12h 2,00  2.21+0.42 4.58  9.21
160.00  164.1+7.89 6.23  11.74

3 RAGIR % 2.00  2.35+0.56 -8.94  6.82
160.00  155.9+9.08 -9.23  7.03

HHENKE 24N 2,00  2.41+0.31 -8.52  8.21
160.00  162.7+8.35 -8.71  7.34

-20CA%30d 200  2.22+0.64 -7.25  7.28
160.00  153.9+10.69 -11.74  9.44

FEH0CR 1015 0F , T BRE ZCY — 15 V5 W A4 K % 18 74 RSD
4 3.95% ~ 6. 48% , fEWH E N 5. 24% ~ 10. 86% . iU i
& R ZCY - 1S HES AT I ZS FHEE Y 50 586 R )G
ARSI
2.5 ZCY - 15 FERRRAET | bR il FA L {E rp RO HE M 45 1E
S HEMRE R A BRI ZCY - 154. 50 mg, K%
FRAE , B 10 mL Z5048 1, A 100 wL — H B A58 4
VA RN 160 WL 13 - 80.1. 4 mL PN —FE . 1. 6 mL
KA CKEMIN — EL,37 CHEIE S (T)#.2 000 W, %
30kHz, FIRDIEA]S min, (L EW7E 20, I 2 20 mL
W IEPLE A P BN 16. 74 mL AR B3 K, 37 CfE
T A AL PR 5 min¥RAT , HUBT VR BN 0. 225 mg / mL 1Y
ZCY — 15 4 2T, R BRES 12 h, 7] H B AR0K Bl
HLEEER 18 H SD KB (MEREAS ), B R B 2 L Fmic JF:
TS 2y RENLAY M IR R AL N FE(E 4, 45 6
R A5 O IR AR BRULL 10% 7K A S0 1 JRR i i 2
TR 5T B AE A A AR R B S S H ZCY - 15
(2.25mg/kg) , JF T4HZ)50~2h.2~4h 4~6h.6~

8h.8~12h 12 ~24 h AL IR THREAS ; PRV A A3 0 4
ST HEE Z2CY - 15)50~2h 2~4h 4~6h.6~8h,
8~12h.12~24h.24~36 h.36~48 h.48 ~72 h, U 4
PR B 2 AEAREAS U R A 2 B AL B, - 20 CHRAT
.

SR HE S A A I 5 B B A Ak B 2 R AR K BRI
T R ZEEREAR  $2 2. 3T R ik dE  #2. 1T
RIS SRR, T ZCY - 15 BIVREE , 251 25 Btk
ik — B2

T 255 43 AR AEAS TR s ) A5 K BRA AEHE  R
TN 2 W5 ZCY — 15 W B IF 313345 B[] BE Y AN T
HE TR A 1) F- 35 245 ) SR FRUHE T o 45 R A R AR 1 IR
WA ZCY - 15 MM BE K T LLQ, R BB AR 5 IH
T FEAEA R ZCY - 15 17 25 Y A B R 8 %
Fb UL 8 13 95 ARYT RIS 513K b ZCY - 15 iy HE 2
43 51 >4 (0. 000 2 + 0. 000 09)% F1(0. 99 + 0.57)% . JIH
T R APR TR ZCY - 15 B 254 BRI & -
JE] T 2 LI 2.
K8 HEBHBTHZCY -15(2.25 mg/ kg) FARIEH P EHZHY

SRR EBR S (X 25,n=6)

Tab.8 Average cumulative excretions and proportions in bile of

rats after the intragastric administration of ZCY —15 (2. 25 mg/kg)

(X+s,n=6)

A 18] e+ He % (ng) Rt e & (%)
0~2h 9.58+5.16 64. 88 + 13. 66
2~4h 3.92+1.67 26.91+5.26
4~6h 2.52+1.15 14.72 + 4. 43
6~8h 0.87 0. 12 5.09 =0.01
8~12h - -
12~24h - -
24~36h
36~48h
48 ~72h

E:o— AZCY - ISHREAKRTLLQ.A9F.
Note:— indicates that the mass concentration of ZCY — 15 is lower

than the lower limit of quantification (for Tab. 8-9).
3 itig

KEVEB L ZCY - 15 )5 , 2RI HEM ) AR D,
S B AR P, RUIR 203 b ZCY - 15 T vk B
B D AR 25 2 5 2 12 h FEASHEM 25 3, HlE R AL
27(0. 000 2 + 0. 000 09)% . FH BEHEN , ZCY - 15 J5IE 24
YILPAZRH A R R IR ZCY - 15 J5 AN [
(B B PRIBREAS SR RERE H ZCY — 15, 8B ZCY - 15K
fig LA JRE 28 JRVEHEM: o AR5 LATE ZCY - 15 2591t 50
JIF G AT A, KR B 4525 ZCY - 15 Woliee 4
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R EBAHZICY -15(2.25 mg/ kg) FRREFED T2
SRHMER L (X +5,n=6)
Tab.9 Average cumulative excretions and proportions in feces of

rats after the intragastric administration of ZCY -15 (2.25 mg/kg)

(X+s,n=6)

B 8] £ E (ng) ERHpEE EW(%)
0~2h - -
2~4h 1000 +998.9 12.00 + 11.98
4~6h - -
6~8h 2296 + 1892 52. 89 + 28. 68
8~12h 2011 +727.9 47.86 +35.44
12~24h 111.1 +82.81 2.10+0.92
24~36h 35.51+37.11 0.72+0. 64
36~48 h 22.85+28.43 0.44 £0.43
48~72h 43,35+ 11. 66 0.73+0.08

SRR / ng

16

14

12

10

8

6

4

2

0 1] / h

2 4 6 8 12 24
A

SHHE HE / ng
4500
4000
3500
3000
2500
2000
1500
1000

500

0 fF 1] / h
2 4 8 12 24 36 48 72
B

A. J2it B. #4%
E2 #EBLBZHZCY -15(2.25mg/keg) FRBIET EEHL
W RERHEM S — B8 2%
A.Bile B. Feces
Fig.2 Cumulative excretion — time curves in bile and feces of
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by gavage
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