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120 mg/kg RIS 2 (Wl oA . ARE, SR FEFZ56 %) ) Beagle K po T-614 J5UHK ) (5 mg/kg)
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Objective: To study the absorption, distribution, excretion, metabolism, and protein bounding of raw material in vivo of
animals and relative bioavailability of T-614 orally raw materials and tablets and the inhibitory activities of T-614 to 5
kinds P450 Isodynamic enzymes. Methods: Use HPLC method to carry out pharmacokinetics of T-614 in rats at doses
of 5, 10 and 20 mg/kg, and also use the same method to observe the relative bioavailability of T-614 micro-powder
tablets by po administered 5 mg/kg to Beagle dog. Using LC/MS/MS method to analyze the metabolites of T-614 50
mg/kg in urine of rats. Using P450 High throughput Inhibitor Screening Kit to determine the inhibitory activities of
T-614 to P450 enzymes, CYP2D6, CYP1A2, CYP2C9, CYP2C19, and CYP3A4. Results: After ig administration of
T-614 (5, 10, and 20 mg/kg ) to rats, the main pharmacokinetic parameters #;,,x. was ( 5.41 +1.28 ), (4.31+£0.48 ) , and

(4.17 £ 1.04 )b £k, was (0.16 £ 0.06 ), (0.30 £ 0.19 ), and ( 0.58 £ 0.37 ) h™; £, was (0.81£0.20),(1.16 £0.60 ),
and (1.78 £ 0.61 ) h, Cyp was (7.83 +1.85),(15.46+£2.27 ), and (30.89 + 6.54 ) pg/mL, AUC,, was ( 72.08 +11.05 ),

(127.53 +17.68 ) , and (296.24 +57.10 ) pg /mL-h, respectively. After ig T-614 (10 mg/kg ) to rats, T-614 in all organic
tissues was observed, contents in liver and kidney were the maximum, and the minimum in brain. During 72 h after
administration of T-614 (10 mg/kg ) , excretion amount was 15.75 % from faeces, but only 0.836 % and 0.677 % from
urine and bile, respectively. At 5, 10, and 20 pg/mL, the protein bounding rate of T-614 was ( 17.2 £5.1) %, (28.6 +
7.1)%, and (28.9 + 10.2 ) %, respectively. The average value was ( 24.9 +9.2 ) %. After 5 mg/kg with po administration
of T-614 and the tablets in Beagle dog, #;,x. was ( 11.10£1.50 ) and (9.30 £3.29 ) h, #;,5x, ( 1.18 £0.22) and (1.53 +
1.26 ) h, tynay (424 £0.48 ) and (4.23+£1.75) h, Cpax (0.77£0.13 ) and ( 1.01 £0.27 ) pg/mL, and AUC,_, ( 12.69 +
2.77 )and( 16.81 + 6.49 ) ug/mL-h, respectively. The relative bioavailability of T-614 tablets was 132.5 %. Metabolites of
T-614 in the urine were found to have five kinds of metabolic products, including isomer, hydrogenation,
dealdehydelation, and hydrogenation and amino-acetylation of dealdehydelation products of T-614. At 20—0.009 1
pmol/L of T-614, the 1Csywas over 20 umol/L to CYP2D6, CYP1A2, CYP2C9, CYP2C19, and CYP3A4. Conclusion:
After ig administration of T-614 (5, 10, and 20 mg/kg ) to rats, the results indicate that pharmacokinetic study shows first
order kinetic characteristics, distribution is broader in every tissue of rats, protein bounding rate is lower, and total
excretion amounts are lower in urine and bile. Oral relative bioavailability of the T-614 tablets in Beagle dog is 132.5%.
T-614 has no inhibitory action to P450 enzymes (CYP2D6, CYP1A2, CYP2C9, CYP2C19, and CYP3A4). The main
metabolism transformation is isomer, hydrogenation, dealdehydelation and hydrogenation and amino-acetylation of

dealdehydelation products of T-614.
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Fig.1 Structure of T-614
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CYP2C9.CYP2C19 F1 CYP3A4 [A{ARSMIHIVE
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1.1 255535

T-614 J5UEL, 415 20010701, 4341 99.62 %,
R YT e AL 2kl T-614 J, Btk
25 mg/}, #t5 20030113, HKHZGYIREST B
Huodeft; T-614 rrialR, thREZ TS BEfLZY
EREEHE; N, N-THIEEHEERE (DMF), J3brat, 4
b H X FRERN AL 2 R R P RIEEA RN 285 &
. O3gal, W RE RRHMEREABRA R o
2, srral, REfesili =) A7 SRl P450
it 41 461 5771 7 163X %) & ( High Throughput Inhibitor
Screening Kit ), Gentest ZNEIFE, HAdE . CYP2D6,
CYP1A2, CYP2C9. CYP2C19 F1 CYP3A4, ANV HY
W AT XS R 245 4350 k. (1) AMMC A 12.5
umol/L ¥ J¢ T ( quinidine ), (2) CEC F1 2.5
mmol/L HYWIEIEM (furafylline ), (3) MFC Fl 250
umol/L YR AR MEME ( sulfaphenazole ), (4) CEC
F1 2.5 mmol/L. Y L A FRPI I ( tranyleypromine ), (5)
BFC A1 125 pmol/L FYFEEME ( ketoconazole ).
1.2 Y

Wistar KF, MEMEHER, (ARFTE (200+20) g,
KHELGYITE e sh ) s s fit, B GMsE: g sh
& 001 5. Beagle K, f&Fi (10£1.0) kg, H
XA, SARIET . P S A ARIET
118 5,
13 UF

R IR, & SSI—P4000 HIZE, &t
SPD—I10A UV #iill#%, LabAlliance AS—3000 H
SEFERS, ANASTAR 35EdE T /R0 ; LC-MS 4
MY, 35 Finningan /AR LCQ UM (Al —
BB A, A A M2 21U (ESL) PAM LCQ %X
PR RS, JFRCA B RTESZE R 250 pL
HERERS , A POR B M2 TR RS DIRE ; Zenyth
1100 ZIREEHL: BHF] Anthos ZAHIF=fh; 2¢

L 96 fLA (42 ). Costar ANHEI=h; HA
5HE NL—200TPA 531 K, TGL—16C Ry 554
BOHL, DIFZERAAES

2 FHik
2.1 HPLC ##1T K BA R EHR
2.1.1 B EMRAREIRE

W 18 HKR, FaPL 34, e X,
ML MES 3 H, 5l ig T-614 JFURE (CMC TRZ W )
5.10. 20 mgrkg, TE4AZ5HT 0h FIZZ)E 0.17. 0.5,
1.2,3, 4,6, 8, 12, 24h R, JE M2
R I 1M 24 e 3 B0 1 1 3P97 2443+ E A P ik AT
WETHEADFZH, HA Coax + e R
{6, AUC RHIGIHEEIA

S 18 HKEL, RfbLY R 341, fdle X,
WE RS 3 H ALK ig T-614 Bk} 10 mg/ke,
ST HZG)E 1. 4, 12h AFE—2H5hY), HHELE .
1SN 1IN = S 1 T — BN 77N N N =1/ I =
. FEEHS RS, HIAHANK, ME AN H
S ST/l

Het SRR 6 LB TS, ig T-614
JEE 10 mg/kg, BEESZ)H 0~2.2~4.4~6.6~8,
8~12, 12~24, 24 ~48, 48 ~72h R 0~ 4,
4~8, 8~12, 12~24, 24~48, 48~72 h HyZHEkE
A, M PRI St e HOREL, i

SRJF ig T-614 JFRE 10 me/ke, WHEZF 0~2,2~4,
4~6, 6~8, 8~12, 12~24 h BJEJ BRI, Ml
FENRT R 2R L

BESS KRATHEENEE T-614 B34
e (5. 10, 20 pug/mL ), 7EFASHrbH
4 °C JRE 48h, MEHRALER,
2.1.2 FEHEEFE

UK UM% 200 L, A DMF 200 pL, #i
e 30 s, JCE 15 min, LA 12 000 r/min B0
10 min, B LW 20 uL #EFE
2.1.3 Eig&H
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3EFE: Cig A (250 mm x 4.6 mm, 10 pm); ¥
FtH: ZIE-0.1 % HsPO,4 (40 : 60); #1iE: 35 C,
AR 1.0 mL/min; R 257 nm,
2.2 HPLC JE#4T Beagle KZ51t3) 1 2504 My F)
FEMRE

P Beagle KX 8 H, KL NI, H3dl 4
H,OME i\ 2 B, —41%57 T-614 J5E 5 mg/ke,
F—HET T-614 F 7] 5 me/kg. 5342511 Oh
MZh2hf5 05, 1. 1.5, 2. 3,4, 6,8, 12, 24 h
FRIDKEINL, 4% 2.1.2 TR Jy i e AL B, DA
HPLC JEIE M 25V, (a4 FR) 213 WK . [y
H 3p97 i ERITF AT TR 25 32 S,
TR AR T T 1RSSR AR R
2.3 LC/MS" B3 T K RIR ARSI R
231 HHRHERLE

KB ig T-614 Jiikl 50 mgke 5, WidE
24 h R, HZHEDIRER L 10 000 v/min B0
10 min, BB IERSERE T
232 SEML

BB S (4354 Diamonsil CisA (200 mm x
46mm, 5um, AT ); WA R N -K-H
g (55:45:0.5); KW ESN 0.5 mL/min; i
Fei 20 pL. JRIESAE Bl (e 1 i gs
FIRCESD), IEBF =0k, 81U mE5s i e 4.50
kV; BAIEEEE . 200 C, BAMEHRIE: 13V; &
BHEAMERE 30 V; AliESR He; #HSAEHEIS
PR No, A 70 A 10 AL (ap . );
FHEHM—HFE (full scan MS), B T4 —
ZFiE (full scan MS®) FI4 3 =22 51% (full scan
MS') 3 Ffy s[RI A
2.4 X CYP BEEIERRIMNHITIR

K iE s PAS0 R oA 1) & g
RIS B T, ARPEASR] CYP450 B[R
Y AN R R DK R R B . AT
R 96 FLAR AR (TR it A 1 )
2455 IR BE ORI AR TG (% ), LARE Sl VR BE AR X4
EXSIAIE AR, RENEHEE 50 % BES 10 L
N1 (high% inhibition Fl low% inhibition ) K #H

XF R AE & W B (high  concentration I low
concentration ), JFZLLTF A 1Cso.

ICso=( 50% - low% inhibition )x( high con. - low con. ) high%

inhibition - low% inhibition ) + low con.

3 & R
31 KRR N%E
311 E@EH

P 2.1.2 AbIRAESL A 2.1.3 AREAMET, T-614
FINPRIGIE R4, rESoeas, MR AP 2%
ATPEERIE, NERF T-614 AL~ ER ] 23531
J 6.5 1 102 min, 45HILE 2,

3.1.2 FIEZEWRIE

MR LB 0,02, 05,2, 5,
10, 25, 50 pg/mL AARIAEMLHRAE T EAThRIfE 28 |
M EAIIRR . e M e
Zag, HERMEMZRIE TR ¥ = 20.764X +
0.431 (r=10.999 1); LMEEH 0.2 ~50 pg/mL; &
FRAGIER A 0.2 png/mL; M3EAEAIREE R 05,5 Al 25
ug/mL W EISCRA 51K (1014 £ 7.2) %, (99.4 +
1.8) % 1 (104.0 £ 4.0) % ; EmIM:, FREtEm
RSD ¥J7E 10 % VAN, Y5 G IRIEBAT80 )12
I AR EOR

HA DFREIL L. ¥ = 23.086.X—0.003

(r=09997), LMEJEHE 0.1 ~5 pg/mL; PR
LI ¥=23.006X—0.014 (r=0.9999), Z¥iE
Fil 0.1 ~5 pg/mL; 'FArEIZrfE: V= 22.736.X +
0.004 (r=0.999 8), ZEPEVEI 0.2 ~ 5 ug/mL; fiKidsn
HEMZ TR ¥=23.917X—0.006 ( r=0.9999), £
PERL L 005 ~2 pg/mL; WLAMREMZL 7. Y =
25.458X—0.020 (r = 0.999 8), ZMEJLH 0.05~2
pg/mL.

FR. 2. EH IRARMEIMZ T RE: V= 22297X +
0.048 (r=0.9999 ), ZMEMH 0.1 ~ 8 pg/mL; FEhrif
M7 ¥=20430X+ 0428 (r=0.9994 ), £tk
il 0.1 ~ 50 pg/mL; ARVHARIEIIZ T : ¥'=24.066.X +
0.078 (r=0.999 4 ), ZMEEH 0.1 ~ 8 ug/mL,
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3.1.3 #H-BHERAR N ESH

KB T-614 A ¥k B - fa) il & WL
3, HAERNBWRSAT & — 3 1 # 1, 25003
HFEZHILER 1, 3 DR Crax. AUC YRR
PO TS R R SRR R AR (209999, r=
0.9956), W% 2,

3.14 T-614 ERRHALAHH S/

KEL ig T-614 JEURF 10 mg/kg J, T-614 JFIE
FELH LS T B BRI Th: T8 .
7700 TN = SN =1/ I =5 R - SN N N = BN
4h: LB FEL ML DL B S M BRI
WU, B W 12h: B PRI 0L .
SAL. ML BEWE. UL B, g5 IE 4.
3.1.5 T-614 FERFAL ryHEM

K igT-614 J5EF 10 me/kg J5,72h 5 B
HEHE SRR B LA 2GR 0.84 %; ZEh 72h J5 B
HEMERIR R LA 251 1575 %; FRIFH 72h J5 &
FHHEMRIR BB G255 0.68 %, WK 3.

3.1.6 T-614 WERZE

T-614 FEEVEEEH 5. 10, 20 pg/mL (& AGE
FAPHIN (172+£5.1) %, (28.6+7.1) %, (28.9+
10.2) %, ZERWFEK 4.

3.1.7 T-614 FEX RIE A FETFL

KEL ig T-614 50 mg/kg J5, %4 LC/MS' J77E4)
BT, KE 5 AR, a5SmiE s
i, Hb Ml T-614 (S) WSk, HiAbL
WA My RIRRIE . My i IS PRI
M. MREESLSS L 2 BEAk . Ms LSS,

rl 2 l
| a l\ cn 2
| i | 1 |
- LJLJ/\%_F _J \\J =
5 10 15 5 10 Is 5 10 5
: I l
‘ ‘ {
(T il (]
i | 1
L. =0 ")
R |‘ 2 i ! i
AW M .
g Y N TR
s 10 15 Mol — B 5 10 15
5 10 15

¢t/ min

A-ZS AN ; B-25 FHIMEAT-614+AF5; C-KRR ig T-614 A ; D-KHR ig T-614 264 E-KR ig T-614 fRH¥; F-KR ig T-614
BT RES: 1-98R; 2-T-614

A-blank plasma; B-blank plasma + T614 + internal standard; C-blood sample of rats ig administered by T-614; D-faeces of rats ig
administered by T-614; E-urine of rats ig administered by T-614; F-bile of rats ig administered by T-614; 1-internal standard; 2-T-614

B 2 T-6141m3k. 2&. K. ETESELEE

Fig. 2 Chromatogram of T-614 in plasma, faeces, urine, and bile
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#F1 KR igT-614 mREEH R HESH

Table 1 Main pharmacokinetic parameters of rats ig administered by T-614

T-614 74/ (mgekg")

S5 AT
5 10 20
Ka h! 490+ 1.87 492+ 507 175+ 1.44
Ke h! 0.13+ 0.03 0.16+ 0.02 0.18= 0.04
t12Ka h 0.16+ 0.06 030+ 0.19 0.58+ 0.37
{1ke h 541+ 128 431+ 048 417+ 1.04
fmax h 0.81+ 0.20 1.16 = 0.60 178+ 0.61
Cinax pg - mL! 783+ 1.85 1546+ 227 30.89+ 6.54
AUCo; pg-h-mL™ 72.08 + 11.05 127.53 + 17.68 296.24 +57.10
CL mL-kg ' h 0.08+ 0.01 0.09+ 0.02 0.08+ 0.02
V (c) mL - kg ! 0.61+ 0.17 0.55+ 0.15 051+ 0.18
F 2 Gu. AUC 5AGHRIEMMHERES T
Table 2 Correlation analysis on C... and AUC at various doses
¥ T-614 #|i/ (mgekg!) ;
~ 5 10 20
Coa/ (pg-mL™ 783+ 1.85 1546+ 227 30.89 + 6.54 0.999 9
AUCy/ (ug-h-mL™) 7208 +11.05 127.53 + 17.68 296.24 + 57.10 0.995 6
40 1
35 —+— 5 mgkg '
, —o— T0mgke |
30 —+— 20 mg-kg
~ 25
] K
.E 20
015
- 10
O
0 ——————— I —
0 5 10 15 20 25 30

t/h
B 3 KR T-614 I 2hikE B ghss

Fig. 3 The serum concentration—-time curve of T-614 after ig administration to rats

£ 3 KR igT-614 10 mg/kg J5HI B itHE &

Table 3 Accumulative excretion rate of T-614 after ig administration 10 mg/kg to rats

SRR /%

A1) /h
# IR ilvas
2 — 0.08 0.09
4 0.33 0.18 0.17
6 — 0.29 0.26
8 3.40 0.39 0.34
12 10.94 0.50 0.42
24 13.45 0.67 0.68
48 14.66 0.76 —
72 15.75 0.84 —
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F 4 T-614 MBPFEALAE
Table 4 Protein bounding rate of T-614

MR ¢/ (pgemL™!) e ¢/ (pgemL") FZEER /%
5 2.07+0.13 17.2i 5.1
10 3.57+0.36 286+ 7.1
20 7.11+1.02 28.9+10.2

3.2 Beagle RZRF)NEMEMAREHR
Beagle KMk T-614 J5kl 5 mg/kg F1 T-614
H 5 mg/kg JEARNBIISAT & —2sh i e Asiay
M 259 B R 2 UL IR 6, 254080 T2 S8 A
XA R BE WL 5. R dR AR A= P R R
132.50 %, ZSARERWIBUALAL BT U] S48 i A )
FIFHEE
3.3 Xt A P450 5] TE§ CYP2D6.CYP1A2.CYP2C9.
CYP2C19 1 CYP3A4 Hyf&sMMEIfE R
K Gentest 2\ Syl & P450 il 41 i 571
i e ik 7 & ( High Throughput Inhibitor Screening

Kit ), W& T T-614 X} CYP2D6. CYPIA2.
CYP2C9. CYP2C19 FI CYP3A4 #t 5 Ff P450
() Tl A A SN il 1 o BHEE X RRZ5 0 Fn T-614 Xt
CYPs [ARSMIHHAEEIR IR 6 F1 7, K 6
SR WRTEARE AT, 5 FhE ML —PEm
FNIEDE & B R A 2 Z M dIvER], R A
Wk RN, £ 7 SR ER T614 Xt
CYP2D6 . CYP1A2 ., CYP2C9 . CYP2C19 #i
CYP3A4 & 1Y) 1Cso KT 20 pmol/L, J&
TEARBAMHIEM (ICs50>10 pmol/L ),

#5 Beagle ROk T-614 FR5 1 HF B EREFHZESH

Table 5 Pharmacokinetic parameters of T-614 after po raw materials and tablets to beagle dog

T-614 (5mg-+kg')

24 A
J i

Ka h! 0.60 £ 0.10 0.71 £ 0.50
Ke h! 0.06 £ 0.01 0.08 + 0.03
L1oka h 1.18 +£0.22 1.53+1.26
Lioke h 11.10 + 1.50 9.30+3.29
bar h 424+0.48 423+1.75
Cnax pg-mL ™! 0.77 +0.13 1.01+0.27
AUCy, pg-h-mL™ 12.69 +2.77 16.81 + 6.49
CL mL kg™ h! 0.32+0.07 0.28 + 0.03
V (c) mL - kg ™! 5.08 + 1.04 3.81+1.59
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Fig. 5 Metabolism transformation of T-614
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Fig. 6 The serum concentration—time curve of T-614 after po raw materials and tablets to beagle dog
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F 6 FHEMBAYIT CYPs MMH LI R
Table 6 Inhibitory activities of positive control drugs to CYPs
2D6 1A2 2C9 2C19 3A4
FEETE Qui/ (nmoleL™ ) FFE I Fur/( nmolsL™ ) A& ME Sul/ (nmoleL™ ) Ei&ETE Tra/ (nmoleL™) M Ket/ (nmoleL™)
/ 500 0.6% 100 000 / 10 000 7.7% 100 000 1.5% 5000
7.0% 166.7 4.8% 33333 / 3333 8.0% 33333 8.2% 1667
21.5% 55.6 17.5% 11 111 26.6% 1111 19.5% 11111 11.0% 555.6
50.3% 18.5 33.3% 3704 46.9% 370.4 56.9% 3704 32.1% 185.2
112 % 6.17 69.3% 1235 74.0% 123.5 115% 1235 49.7% 61.7
79.6% 2.06 132% 411.5 109% 41.2 141% 4115 91.6% 20.6
88.2% 0.69 84.2% 137.2 93.3% 13.7 149% 137.2 141% 6.86
117% 0.23 165% 45.7 77.4% 4.57 157% 45.7 117% 2.29
ICsp 17.8 2225 327 4536 61.2
F 7T LHEMENM CYPs BIMHILIRER
Table 7 Inhibitory activities of T-614 to CYPs
vE ) 0,
T-614/ (nmol-L™") PRI TE /%
2D6 1A2 2C9 2C19 3A4
20 000 190 105 245 156 69.0
6 667 129 92.9 138 73.1 66.5
2222 134 129 161 146 92.2
740.7 103 90.8 148 146 119
246.9 98.8 81.9 131 66.8 72.0
82.3 102 84.3 162 119 83.7
27.4 98.8 85.1 147 236 65.0
9.1 100 125 91.2 122 91.4
IC5o/ ( umol/L ) >20 >20 >20 >20 >20
4 it CYP3A4 i JHEABA MHINEH .

KA ig T-614 5. 10 F1 20 mg/kg FHRAYZL3h
LIRS RIAR I & — R 5l
JI2ERE R o TEITA MR RS 80U rh B e A i 21 5% 24
Yo HepiE, B FENERS, WY&k, &
H456RET 30 %, fE3%. IR, IRV BEitHE
oA TR 2R 15.75 %.0.84 % . 0.68 %,
Beagle Kk T-614 {7 5 mg/kg JaAHXf T T-614
JEORF AR AE PR EE N 132.5 %o 15 REURIH
Kz s #p T-614 MR, LI T-614 JFIEH
SRR R RS R . R
SO RS LSO R BRI ik, T-614
%F CYP2D6 . CYP1A2., CYP2C9. CYP2C19 #i

5 ik

FIHACA LR, RIWERIMEEA X T-614 2535)
ARG INGE . T-614 W25 sh2Earoe s
£, T-614 TESPRNIRICRE, HREDE,
ke R FH 24 K00 B i o S it T — 26 24K
o T-614 TERNMH iz, HXF CYP450 figJC
MEIVE, FEIRPRRH T, FESERE 2577 T
AIRKSEHME. T-614 FEIRB A S FCET=4,
EEFEAL = A 22/, WA 2 7= A )
ER, BEoA MG, WARFTAR#TE—20
5%,
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