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36 A AR UK CXB Mg i ik, 30 R ARMERMARERFNERE. ER: HHLEL
IRAE T CXBW AR FRAE, EFBART, HHUEHIFL KRN AmHRF R (01/2) F
ik, AUC (0-t) #1 AUC (0-0) B EEK T AL, MERFEZEETXHEL, HEANE T, EIE R
B R MEFH A R 4T CXB Jo 3~5 AW B B F 0Tt 4L, BA0E §IREH M T KR IE CXB
R KB CYP2CY My kik, H FEAUEKIERTAE. Fif: HHRWE BIE T ik CXB MR 4
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The impact of simulated tropical island environment on the pharmacokinetic characteristics
and therapeutic effect of oral celecoxib in rat models of inflammatory pain *
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Abstract Objective: To investigate the effects of a simulated tropical island environment on the
pharmacokinetics and efficacy of orally administered celecoxib (CXB) in inflammatory pain rats. Methods:
Sixty-six male SD rats were randomly divided into a simulated tropical island environment group (STIE
group) and a control group and were housed in their respective environment for three days. Serum drug
concentrations were determined after oral administration of CXB in 36 rats, while 30 rats were used to establish
an inflammatory pain model, and pain thresholds were measured. Results: The simulated island environment
altered the pharmacokinetic characteristics of CXB, specifically, in the STIE group at medium to high doses, the
terminal elimination half-life (t1/2) was reduced, and the area under the curve (AUC) values AUC (0-t) and AUC
(0-00) were significantly lower than those of the control group, while the clearance rate (CL) was significantly
higher. Pain threshold assessments indicated that the pain thresholds of the inflammatory pain rats in the STIE
group were significantly lower than those of the control group on days 3 to 5 post-CXB injection. Furthermore,
the simulated island environment increased the expression of the key metabolic enzyme CYP2C9 in liver and led
to elevated serum inflammatory factors. Conclusion: The simulated tropical island environment accelerated the
metabolic rate of CXB and diminished its anti-inflammatory and analgesic effects.

Keywords tropical island environment; high temperature and high humidity; celecoxib; pharmacokinetic; pain
threshold; inflammatory factor; rat
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PR S ER . POl OHEER. &IFE. JERE.
. MRS Z AR M P N T E L AT
PRE B, PRACHE i, D BRI A R
RIATFR SRR T

AR ARy — M B B e 1) H AR R 3R, JLAE
1 1t P Hh R A AR B e AT ok BEAE
WINA, RAHMPERBUSETE, EARFESE. 2
AU B S SR A R 52 21 R JHL o YA R ) 52 1) B
TERPLEITI A B @ #eisi SR G mE. &
WAERE A, BRAE A HOE R K B B T iy e ]
RERINE PR FERAERER . thah, B
I T PR PR TR 855 S B R 3 BU 2 R H i) 2
Wi, POREHBONMAEY. HilcHIEEEHS
6 A 155 2 B2 1 22 o 245 490 (0 Ak P9 AR s R T 2
SR, Aty ¥ S fige oo FH BELR 29 i, AR
ANZE S 52 475 AN B A

FEKE A (celecoxib, CXB) &2 COX-2 ¥ #%
PEAE S AR5 % 2 (non-steroidal anti-inflammatory drugs,
NSAIDs), P R4 1 41 28 B RCR AT 42 1 A R
ISR PR AR 2 2 — MO IR B
T, CXB I I 245 P BV AF HH IRLAE 2~ 4 /B,
WL 11 Y CXB TER A E BT
M (3% PASO (CYP) 2C9 [F] AR -4 JRIEANFEAT
Heth, AU OB M U AN 2 A5 1t 22 f2M CXB 1
245485 /12 (pharmacokinetics, PK) %1 ">, it 4t,
CXB 37t 4 255 S ] 3 3ok i35 8 S5 IR 77K P Adem) 1
B H A0 8 Lok & i B 8L T CXB %
BUR AN PK S 855 A B -

N WY A s ¥ B 3R 50 CXB YT RO PK &
H g, TSGR IR BT T R AR, A
FUIR I A e iR SR B PR, IR E T IR TR
B P K B IRASFIRE CXB 1 PK S50, SR TU
B IR CXB MR M. A A 52,
T i B PR BT CXB 24 3505 M 3 A IE 9% FR IR 5
FOHUH, AT A i i B s R = R A R CXB
Il RSS2 it — € 2% .

DI

1. SEES )

6~ 8 JAEIEME SD K (fAH 200~250 g) 3t
66 HE T WL 4E @ R L SIS S B ARG IR AR [
AMHES: seXK (5D 2021-0006]. A 36 H ki H
T PK WFE, 4 B ML 7 R 5 KR 8 AL
A2. A3. Bl. B2. B33 N4, ®H6H. 30 R
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KR TIHBT T, RIEFEN ST RIEH KRS
Al. A2, A3. Bl. B2. B3 dte64l, 415 H. Ar
A RBIL T ORI, U R
YOk, B A BEALE B4 (A1, A2 fT A3 4D
KRB E AR NIRE 34°C, B 80%; X H
4 (B1. B2 f1B3) KEIAFETIEWHE, WE
20~25°C, JBE 50%~60%. AW %G =
KEZE— B ERYMCHER R 2w (BB it
5 CHEC (A.E) 2022-016) .

2. RV R BB AR CXB 452

1 2.5% [ B L 2249 (40 mg/kg) 8 i 33 5 R
W, HEUCAEMIENMY, ) BD 1 ml 3588 (41:3k 24-G)
FHEL 100 pl CFA (E 0.1% KiG&5 AT #; Freund's
Adjuvant, Complete, 10 ml, F5881, Sigma) , ¥4}
BRBRAEM G RIRE T, S i 5 fL 3% B
Booyhl, VMR 8. KB 5E 25 S i
gEH R FERE R IE. KR O AR CXB RE K
s 0 AR, 1 mil 3 S 28 W% ECRE B 7R A
CXB WREWE, FBist Sk )5 Rk 5 2% 5 o B T KR
C1ff P I 2208 HEVE 25 . v i R v W 82 K LI
GRS, R 2 R A . 4R 2 S B RGE
o 93 B 2% T LLOK BIE A B R K DAY B 1 fla R ke
TR -

3. PK #6:i

(1) OB RERE: AikFE: Diamonsil C18
(4.6 mm X150 mm Column, 5 pum, 99404, Dikma);
WEhAH: FEE: 1% = OFEKIEWR R IA S pH =
3.0+0.1) =62:38, v/v; Yiiik: 1.0 mU/min; FF i
40°C; AP K: 254 nm; #EFEEE: 20 pl.

(2) FEAALEE: KRR ATZE R 12 h, HHX
Ko I FH SR ik 2 R 1.5 ml, BT 5 ml &0
B (H 10% R RALED 5 3000 r/min &0
15 min, B EFEMIZ 0.1 ml T 1.5 ml F0EH, H
IO ZHE 0.9 ml, #8720 min J5, T 3000 r/min &5
> 15 min JFHEJZEW, 1T 0.45 pm JERE, HL 20 wl
VEN B RO A €61 (High Performance Liquid Chro-
matography, HPLC) {5CGAT #ER 7347 o

(3) LEMEE. THMEFES: W EELE
0.1 ml T 1.5 ml EP &, HMAZLI 0.9 ml, @
20 min J&, T 3000 r/min 250> 15 min 5 B_EZTE R
it 0.45 pm JEE

CXB: HU CXB 4 (Fa’RfE, 0.2 g; 120140072,
FEHE) W (0.1 mg/ml) 0.1 ml, FEAIAZAE 0.9 ml,
#HBE 20 min 5, T 3000 t/min &0 15 min Jg B
EEWL i 0.45 um JEE
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CEFA: BEEAKE 0.9 ml, #7720 min
Ji, T 3000 r/min B0 15 min 5B EEE®R, i
0.45 um JEAE .

M35 CXB AR W EEMFK 0.1 ml -+
1.5 ml EP &+, i CXB ¥V (0.1 mg/ml) 0.1 ml
IO ZHE 0.8 ml, #87 20 min J5, T 3000 r/min &
0> 15 min JFHCEEER, i 0.45 pm JEEL. X LA
ZAF AR S HEAT HPLC 43 H7 o

(4) FruEph £R e r: K% UM 2E 0.1 ml
T L5mlEP &, 737N 0.1 mg/ml CXB £
Wi 1 uls 10 pls 19 pl. 28 uly 37 uly 46 pl. 5.6 ul,
BN A5 0.9 ml. #7 20 min J5, F 3000 r/min
B0 15 min J5 B EJEIE W, 0E 0.45 pm JEME. DL
HPLC taiyk, il

(5) AEHEE. Fag AR R e Ei
M 0.1 ml T 1.5 ml EP &, 435I CXB %K
(0.1 mg/ml) 1 pl. 28 pl. 56 pl, FIIAZME 0.9 ml,
Hil & =4 PAT AR AT I 2. B 20 min 5, T
3000 r/min &5 0> 15 min 5 B 235, 1 0.45 pm
JEME. FIF HPLC iEHEAT 4307, ELRIE 6 Ik, i
FEARFL 20 pl, THEIEH AL, RSD K EIURE; 14
WIfEAE (=R, 24 h) . KIGEA (20C, 3 FD
AVRRL (20CE =R %M T, BLHPLC ¥, i3
BT, 2 AR E P

4. 1A B AR R KR PKRFAE

FF PK A 7T 36 R K SRR 48 BE HL &L 7 3R 1%
YN Al. A2. A3 MBI, B2, B34, &4 6 K.
Horh A 0 37 TR GG B35 GRS 34°C,
B 80%) , B AHMFRT IE W HAE XA G
FE 20~25C, WBJE 50%~60%) . {Ei&MN A5 3
KJG, Al fIB1. A2 f1 B2. A3 1 B3 4143 5T bA
CXB JB £ 20 mg/kg. 30 mg/kg. 40 mg/kg 1AR)S,
F 0. 025, 1. 2. 3. 4. 6. 8. 10. 12. 18. 24 h
TR (8] 5 3EAT M35 RAE (BEIK 0.3 mD) « AbFEJIF
K2k B, 2R T - fal i 28, R 25822 3K
4 DAS 2.0 b3 50 K i I 5 PKAFE o

5. BLALLIEE B PRI K B 1R 0

30 AKBAHTRENE, WREHILETRES
N Al. A2. A3 M Bl. B2. B34, fF4 5K, A
A B A FRAEE S LR AE . 1 6 KRR BT
SR IR 5E A1 7R (CFA) AR 6 ME R Y, v o
Ji 3 K Al fll Bl. A2 F1B2. A3 Al B3 41435 LA
CXB & 2 H 20 mg/kg. 30 mg/kg. 40 mg/kg I
e, I R SR e R B L AR R B 4 2 R ST
(mechanical withdrawal threshold, MWT) Al #% &

——

S
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ST AR (thermal withdrawal latency, TWL).

(1) MWT il FirA7 K BRI i 2 T
PR Y5 3] 30 min, X RIS E B A T S
M. KEAE 10 om. 7 S MR P EEDR K
BB ol R M FL R R 3, KR 2 # JE
BN BLGR E von Frey 214 (0.0089) JT451% — il ik
KERIRH, BEEAMRBRAE. B R N E SN
von Frey 4 Ak “C” JEIFFEE 5 s LA R 2
Bl [ 45 s B B 22 B8 von Frey 2144 J5 2 il B %) 18] 45 .
A A e R R A B 2 AR 5 Wk, (IR Ss, HAA
JE ARG I 1] B B (R AN F 3 mine 5 IR A2, 3
WA b B8 /& S von Frey £F4E 8 IE A &
HUBBIR 1 o

(2) TWL £z ill: R FH #4558 (hot plate test)
BEAT I RE o 44 RCY-2 FAASIN oA A 1 7K ¥ A48 T 22
(52+0.3)°C. LT, K E T Py
PIOLEAE N, SR RS 2 B R, BkA
g e EL B SRR S (), SR RME BN 20 .

(3) ML BB T CXB G974 1M 0 K R
PI7 ROWEE: FTRBIBE TR 30 RO R AR M RisAY
BTG 5 3 RIFUE 2, Al A BI. A2 f1B2. A3 Al
B3 41435 7 LL CXB ¥ & 20 mg/kg. 30 mg/kg.
40 mg/kg . BRSEIATIIFREARE, WedH
KEH MWT A TWL, 8042 R ZERME (T0). %
SRR 3 K, R 15 min (T1). 30 min (T2).
60 min (T3) & 120 min (T4) 5 MWT 1 TWL. it
TGRS 20 B EL Tn-0. Tn-1. Tn-3 Al Tn-4 FoR,
Hrp 22 REF LK.

6. Western Blot

K BRI R 0 N 2 1 11 71 (Protease Inhibitor
Cocktail, 1 ml, GRF101, Yazyme) Al i i fiig $11 %1 71
(Phosphatase Inhibitor Cocktail, 1 ml, GRF102, Yazyme)
) RIPA ¥4 fi# 22 ¥ (RTPA Lysis Buffer, 100 ml, PC101,
Yazyme) fill % . 584 Super-PAGE™ Tiiffill i (Super-
PAGE™Bis-Tris Gels, 10 pcs, LK303, Yazyme) 43 &
S R B B w9 2. )% (PVDF) JIE (6.6 cm X 8.5 cm,
0.45 um, FFP32, Beyotime) . i Fi ¢ & (4 Bk &
2% M (Protein Free Rapid Blocking Buffer, 500 ml,
PS108P, Yazyme) 7£ % ifis T P 30 min. /£ 4°C T,
PR S CYP2CY (ab4236, 100 pl, Abcam, 1:1000) Al
GAPDH #if& (K110496P, 50 ul, Solarbio, 1:10,000)
BB MR 4CHE B IR . AR5 e I F AR i 41
1k Wl {R EE — 41 (SE134, 100 pl, Solarbio, 1:3000) bif
B 1 ho {# ] Amersham Imager 600 #& I E1 75, DA
GAPDH E NN Z X8

(T
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7. SRR 9 2 B R 3 PCR (RT-gPCR)

FJ RNAiso Plus (9108, 100 ml, Takara) %} #%-2H K
U AT AT RNA 2. & RNA £ NovoScriptPlus
All-in-one 1st Strand ¢cDNA Synthesis SuperMix (gDNA
Purge, E047, 50T, Novoprotein Scientific) #% 5% A H %k
DNA (cDNA). RT-gPCR 7£ 20 pl [ 3k R AT,
£ 35 IE = 51 ¥ cDNA Al NovoStart SYBR qPCR
SuperMix Plus. fERFHPERE 7 3 MHEE, IHEH
T 2-AACT Jjie

8. MiEIBC S R Py 126 (ELISA)

F R 30 mg/kg CXB 1) 2 PRI K B AEVR YT 3
TR AR K LR P A e 0 ELISA 57 &
W5E RAER o K EHIBI RS 1 -a (tumor necrosis
factor o, TNF-0)) (96T, E-EL-R2856, Elabscience). [ 4]
Hi A/~ 2-1B (interleukin 1B, IL-1B) (96T, E-EL-R0012,
Elabscience), FZil}fd/)%-6 (interleukin 6, IL-6) (96T,
E-EL-R0015, Elabscience)~ 141 -10 (interleukin 10,
IL-10) (96T, E-EL-R0016, Elabscience) izt 71 £1 4 H
Elabscience. SEIGHRAE = i U6 1T .

9. GiitE ot

IR S50 450405 32 % i IBM SPSS 22.0 #4740 11
4y M, FAd B Graphpad Prism 9.0 3347 [&] - 2 il .
B B RS YA 25 VAR AT « IR 2 RT3 E R
WE. THETRER I + bRl 2 (X £8D) For.
P ZE E) EE R FH AR SE AR AR ¢ fr 36 O T 2 1B 7
AT ZE R B ) 80 Mann-Whitney U #6546 (6
TAN R A A BT R o B B
WATIE AR . P<0.05 WHZEFA G5 L

# R

1. B B ERE R CXB JRYT 2 MK RUII7 2%

MWT Fl TWL [ 5256 45 SRR, 76 [ A0 5
Jo /R JRVESS CFA 3 KRG, HEA0L i 5 PR35 24 Foef HE 41
KRR PRI B T S 22 . AR 23 4 0 39 1 R AR 7D 77
RIS AP R A, BRI S IR E 4R RE R A
J5i 3 4y 5 R BT IR L D .
g R PRI B A B T e AN [E R . AR
AR R G BRI . EERIT 3 KE, AER
RO IRBOK R FFF S 2 20T — 25 1)
S HT, DAIE R B B IR RS I CXB 1) PKFEAE
ML EZ i S AR T 2% 24 B0 SO A DS ML . T8
i Western Blot Al RT-qPCR £ #ll AT I CXB 1€ #f 5%
BEEE CYP2CY, 45 W /R BLAULIATE B PR 58 ) 76 2 (1 A
mRNA /KT CYP2CY FIKT, i BB LA & 3

| T T T —p—
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Bl feid it 2 A CXB AR IR 1 & = 51,
M ERF R BT CXB HIARH RE 77, A1)
(1) PK V£ F97 2% C LI 2) o ELISA A& il 78
30 mg/kg 7E R HRk CXB A R4k B 45
K7 KT, g5 AR R T o R4, B B 2R 5
2K R 7 B v R IR 28 IR K, B AR
M B IREEFRAC T CXB R MR (K3 o BLE
SERULH, BRGSO R
LT CXB AR I 5e T, #1530 CXB 1) PK
FEAE B AR AL I A S AR BT R 257697 T AR
AR SR AU AN A 1R, R BRSSO I 5 P 45 w411 1
25 B BRSO I 3 O S I IR 28 R K o

2. PK VMR R I T

AW FE R R R 2R R Ak B AR A
PK PPN R B A B )L @A 4714, CXB ]
FEREVRR (515 2610 F R B0 B ST 2 25 (0, IF HoAS
ZME AR R T (W 4. 5) 5 BEARRRE
PE RSB I SRR 0 4 AR R TEAT LR T,
SCICFERTEZ MR P A R RGP e . H%
FERESCR (WE 1. 2) o S Tk
HPLC [ B A % e nT {5 BEFIHERA FE

3. KERAEBE B PR LIk CXB 1 PKRR AR

TEAME I HPLC R R, i ik I 5 I 22 il 45
FOLVAF 3 AT R T % T P R A R KR I IRAS AR
FE CXB VB ML 254k BE -k (] i 42 (LI 6)
L3 7 BEADL I B RS 6T CXB PK ORI RS2 (032
3) o SRR, BRI R EEH KR S X R4 K
B TFT IR WIS ] (Tmax) AR IR ¥ (Cmax) ZE 5+ B 40
THFE R, BRI 5 2 B0 K B H iR CXB 1)
W WAL ok e AT AU TG Y 3 S s ASLAULIAE B B B 4
KR A I B2 22 (11/2) 7F 30 mg/kg M 40 mg/kg
7B 3 AL (P=0.027 FTP=0.043) , %
AN S A BT B R T T R R 2GR B R RR
WA Ak, BLE B KR AUC (0-t) &
AUC (0-00) ¥R Z{L T XA (P=0.016. P=0.003
AP =0.002. P=0.018) , UiIBLE DT
T CXB E R BRAR N B 5e, 1X— 25 5L U0 AUl ifg
Sy BE AT RE S T A9 A AR FPE R TS RR
# (clearance rate, CL) [ 45 SRIEW], 7£ 30 mg/kg K&
40 mg/kg MR T, BPLE S IAEAK RIS CXB
RIRE T T R4 (P=0.037 A1 P=0.014) .
DL b 25 B4R R TR B 35 K B ik CXB PK
e R, SRR B PR B T R T 4R T 245
AR B8 T IR 24 W35 B 45 0 A5 S R 2 ) I AR
EH
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—0— A1

—a— B1

T T T T T T T T T T T T T T T
T1—0 T1—1 T172 T1—3 T1—4 T2—0 T2—1 T2—2 T2—3 T274 TB—O T3—1 T3—2 T3—3 T3—4
Von frey test

—0— A2 —a— B2

20+

50% MWT (g)

0 T T T T T T T T T T T T T T T

T1-0 T1-1 T1-2 T1-3 T1-4 T2-0 T2»1 T2-2 T2-3 T2-4 T3-0 T3-1 T3-2 T3-3 T3-4
Von frey test

—0— A3 —a— B3

20+

50% MWT (g)

——

T T T T T T T T T T T T T T T
T1»0 T1-| T1-2 T1»3 T1-4 T2-0 T2»1 T2»2 T2-3 T2-4 TB»O T3-1 TS-Z T3»3 T3-4
Von frey test

1 AFEIELTT CXB A 2 %K B U7 RO 5

*P <0.05, **P<0.01, ***P<0.001, SHIEHFLL

* 923 -

—a— B1

—0— A1

seokesk

solok sokok -

T T T T T T T T T T T T T T T
T1—0 T1—1 T1—2 T1 -3 T1—4 T2—0 T2—1 T2—2 TZ—S T2—4 T3—0 T3—1 TS—Z T3—3 T3—4
Hargreaves test

—0— A2

—a— B2
o K sokok

0 T T T T T T T T T T T T T T T

T1-0 T1-1 T1-2 T1-3 T1-4 T2-0 T2-1 T2-2 T2-3 T2-4 T3-0 T3-1 T3-2 T3»3 T3-4
Hargreaves test

TWL (s)

T T T T T T T T T T T T T T T
T1»0 T1-1 T1-2 T1 -3 T1-4 T2-0 T2»1 T2»2 T2-3 T2-4 T3»0 T3-1 T3—2 TB»S T3»4
Hargreaves test

Fig. 1 Observation of analgesic efficacy of CXB on inflammatory rats under different environments
*P <0.05, **P <0.01, ***P <0.001, compared with Control group.

15 I

PRBEATREAE RO 29I oA AR AT
MR —o FENREAGUR, KEIFGCHIEK
] RE SR IR I [RGB A1 AR NS K T
PR . FE m R SIS, R BT R
HERIA S 3800 K e Ji it B 36 B2 A A AR AL AAR,
WHRAE I RAR, F RN CL BEAK. t1/2 K1Y,
M5 Z BN JE 220 FT, eS8 m] RE AT iy AR S A
155 5 B0 25 AR U B T 5 A Ok U kA, R
ST T o i T R A R 2D AR A Y PKRE

AiE 120 Py i By PR Eh TR R A A FTRE
KPP RNA YT R AS MR R 3R . Aik 25 PSS,
I R I BT S VS ) R AEAFEA G E . Lan 55 ™2
WEFE R, e A R B R A AL,
e it A _ERRERBEROT i A L. BAt,
e, e P B T B o 3 R L — D R A R
GALIEIN B 2 e R AR 5~ TNF-o0 42 57K
ST P TR RE R s R B IS B AT R
BEIIARAT, B ThRE TR AR B AL R E 2 AE
B BT P LR BT, iR A B PR
ANV AREPRES, R 2 S e A 4 B 1tk

S

(T
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Control STIE

CYP2C9 ! ! ! v ~ | 56 KDa

CAPDH gy gt 9 9 W -l 36 KDa

B 2.0+

§ 151 -

2

o

o

S 1.0 L

[0]

=

i

& 05-

0 ;
Control STIE

2 CXB R SEEEF CYP2C9 EA FHIE T )k CXB

WBIT 3 RK U KT

(A) Western Blot AU K B AEH CYP2CY HI% H
/K5 (B) RT-qPCR i Il K U CYP2C9 HY
mRNA /Ko B SR 3 IRGEiHEE (72=3)
*4P<0.01, SXHEAMLEL

Levels of CYP2C9, a key enzyme for CXB metabo-
lism, in the livers of rats treated with CXB for 3 days
in different environments

(A) Protein level of CYP2C9 in rat liver by Western
Blot; (B) mRNA level of CYP2C9 in rat liver by RT-
qPCR. All experiments were conducted with three
statistical repetitions (72 = 3).

**P < (.01, compared with Control group.

Fig. 2

RAE o A H I AR A BIF FEE S el e VR A 15 e
SN CXB ) PKORFE . #AHT I I P18 /S 75 S i 1 1k
P CXB BT R A fridt — DR

®1 CXB XK THIREN
Table 1 Stability of CXB under various conditions

——
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800 [OControl M STIE
sokok
600
400_ -@IO-
£ 200
IS
e
— 1007 o
ie]
© 801
_g sk o ©
2 60
o *
O
20- "j -
O T T l()i(xlﬁ T
TNF-a IL-1B IL-6 IL-10
B3 AFEMEGST 3 KK RIS JOAE K 5 7K-F
B S50 R AL 3 IRGEiT = 5 (72=13)
*P<0.05, **P<0.01, ***P<0001, SXHEZAHLL
Fig.3 Serum inflammatory factor levels in rats after 3 days

of treatment with different environments

All experiments were conducted with three statistical
repetitions (72 = 3).

*P < 0.05, ¥*P < 0.01, ***P < 0.001, compared with
Control group.

AHIF T I AU R I B 1 R mE A, ik
EAS [F) PR ) 72 K BRI 2 A ik CXB 1) PK 1B
FURFAE,  [R] B A4) 782 28 PR R BB ARY, 0 1 Al
AR CXB 1K BRI HUARFR A1 385 A 55 I 52 1
B, W 28 PR KRR IR 4 0E RPN
5 718 s i B R B OK R O il CXB 5 PK 1 g AN
PR BB RUR IR . AT S T AR e A
KR ME CXB WK ) HPLC 1A &, TEMEIE T,
CXB Zon B E L EIE. R faE M
2, UMET 582 AR T KR Ok CXB 1) PK
PEREME . PK S8R TR, HpfEhERE T,

25 4 L] JI (=, 24 /NED K (20C, 3D YRR (20CEER)D
Name of Concentration  Short-term (Room temperature, 24 h) ~ Long-term (-20°C, 3 weeks) Freeze-thaw (-20°C to room temperature)
drug (ng/ml) (RSD%) (RE%) (RSD%) (RE%) (RSD%) (RE%)
100 12.2 13.0 12.9 14.2 12.8 14.9
FERE A
CXB 2800 52 10.2 11.1 12.7 3.9 3.9
5600 42 7.5 5.2 -1.3 5.2 5.8
R 2 CXB LK R RS 2 R AN [
Table 2 Accuracy and recovery ratio of CXB in rat plasma
TR b FEIE Accuracy [E] 1§ % Recovery ratio
Name of drug Concentration (ng/ml) (RSD%) (RE%) X +SD (%) RSD (%)
100 43 87.01+1.8 2
FERAE A
+
CXB 2800 39 79.0£5.0 6.4
5600 6 87.1+0.4 0.5
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(A) FEKBMLFERES: 11 215.0 492K -28.458, 152 215.0 492K -29.073; (B) CXB (0.1 mg/ml) £ f: W& 1 215.0
gk -28.867; (C) KERIMIK + CXB (0.1 mg/ml) Fffih: 1§ 1 250.8 42K -28.869; (D) ZJEZ FIFEM: WE 1 215.0 44

K -28.450, V&2 215.0 49K -29.073
Fig. 4 Typical chromatograms of rat plasma

(A) Blank rat serum sample: Peak 1 215.0 nm-28.458, Peak 2 215.0 nm-29.073; (B) CXB (0.1 mg/ml) sample: Peak 1
215.0 nm-28.867; (C) Rat plasma + CXB (0.1 mg/ml) sample: Peak 1 250.8 nm-28.869; (D) Acetonitrile blank sample:

Peak 1 215.0 nm-28.450, Peak 2 215.0 nm-29.073.
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Y%, TR BRI B X SRR S 2R
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Fig. 5 Linear curve of CXB
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Fig. 6 PK characteristics of rats orally administered CXB in a simulated island environment
(A) Mean plasma concentrations of orally administered CXB in different groups of rats plotted against time; (B-D) Mean
plasma concentrations of orally administered CXB in rats in the simulated tropical island environment group fitted with
time; (E-G) Mean plasma concentrations of orally administered CXB in rats in the control group fitted with time.

F 3 KBAEAFREEAST DR CXB 1 PK 24

Table 3 PK parameters of orally administered CXB in rats at different temperatures and humidities

ALY S IR B840 STIE group (72 = 6) X ZH Control group (72 = 6)
Z 4 Parameter

Al (20 mg/kg) A2 (30 mg/kg) A3 (40 mg/kg) B1 (20 mg/kg) B2 (30 mg/kg) B3 (40 mg/kg)
AUC (0-t) (ng/L*h) 4.96+0.74 591£0.61* 7.1340.63%* 5.8140.69 7.57+£0.72 8.4740.90
AUC (0-0) (ng/L*h) 5.2740.90 5.9940.64%* 7.19+0.63* 5.65+0.64 7.61£0.72 8.50+0.90
AUMC (0-t) 19.38+£2.77 25.06+2.18 30.75+£1.90 18.80£2.56 29.91+2.11 39.14+3.95
AUMC (0-0) 32.15+15.52 28.10+4.05 32.38+2.04 32.18+13.10 31.39+1.55 41.34+6.60
MRT (0-t) (h) 3.9140.18 4.25+0.18 4.324+0.16 3.9240.14 4.5740.28 4.634+0.31
MRT (0-0) (h) 5.96+1.94 4.69+0.43 4.52+0.26 6.47+£2.93 4.79+0.40 4.87%0.68
VRT (0-t) (h"2) 11.56+1.36 11.06+1.00 10.30+1.43 10.72+1.32 11.82+1.99 12.55+4.35
VRT (0-0) (h"2) 155.62+187.81 24.75+12.69 15.64+5.69 196.99+307.59 17.00+5.65 17.724+12.91
t1/2z (h) 4.42+1.05 2.58+0.96* 3.43+1.59* 4.81+0.98 4.90+1.80 6.00+2.14
Tmax (h) 2.68+1.03 2.33+0.52 2.17+£0.41 2.33£0.82 2.50£0.55 2.00
CLz/F (L/h/kg) 3886.91+620.55 5361.15+581.29*% 5600.42+476.02* 4016.89+563.68 4587.92+507.58  4747.86+494.71
Vz/F (L/kg) 79481.11+41647.08 39165.50+13764.03 3186526 +15926.62 84968.31+66918.89 2339293+11370.83  17742.70+6825.89
Zeta 0.07£0.05 0.15+0.07 0.21£0.08 0.06+0.03 0.22+0.08 0.29+0.08
Cz (ug/L) 0.02+0.03 0.01£0.01 0.0140.01 0.01£0.002 0.01£0.003 0.01£0.01
Cmax (pg/L) 1.25+0.29 1.41£0.23 1.49+0.25 1.15+0.29 1.33£0.25 1.73£0.26

*P<0.05, **P<0.01, SXAMLIL; *P<0.05, **P <0.01, compared with Control group.
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