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Intestinal absorption characteristics of amino acid derivatives of peramivir in
rats in vivo by single pass perfusion model
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Abstract: Objective To study intestinal absorption mechanism in rats of amino acid derivatives of peramivir, and to screen the lead
compound with the highest permeability. Methods Single pass perfusion model was applied to study the absorption of these
derivatives in the absence or presence of PEPT1 inhibitors; and concentrations of these derivatives and phenol red were determined
by HPLC method. The correlation between 1gD and 1gP was also constructed. Results Amino acid derivatives of peramivir had
higher permeability than peramivir, and peramivir-L-Ile had the highest permeability. The absorption of all derivatives could be
inhibited by Gly-sar, a typical substrates of PEPT1, not by L-valine. Conclusion Amino acid derivatives of peramivir are the
substrates of PEPT1, and their permeation across the intestinal epithelium is a PEPT1-mediated process.
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Fig. 1 Structures of amino acid derivatives of peramivir
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mmX4.6 mm, 5 pm); WAIH: K (F 0.1%IKHES
12 - N, B EEVE:3%~50% £ i (0~5.0 min),
50%~3%ZE (5.0~7.5min), 3%ZME (7.5~10.0
min); FPEK: 210 nm; AR E: 1.0 mL/min;
FE: 25 °C; dEFEE: 10 pL.

2.1.2  bedEMZRH& A E KR 6l S
wmol/L AR K5 K FATAEMU L, FIFH K-R HF4RE
B 0.1, 0.2, 0.4, 0.8, 1.6 2.0 pmol/L MH7kK5 K

ST, R o DA TR R I P AT 25
PERENE, WL 1. 458 %M, 18 0.1~2.0 pmol/L K}
MARK BT AP T AR S T B e 1 O R R Ao
213 LREAERE FAHZTE K-R #@HEE 0.5
umol/L MAF K R ILATAMIEHL, /3 a2 E
K-R A 0.5 pmol/L WARK s S HATAEWE W, W
Bl 2, 1l L K-R RGO AN 5 e b oK 5 K AT
PRI .

R 1 MAEORE REATEMMIRERZ TR

Table 1 Linear equations of peramivir and its derivatives

& Frif 2k r £ VE S5 Fl/(umol L™
MAPKT Y=3.232X10° X+4.12x 10* 0.999 1 0.1~2.0
L-Sss g B hoK Y=4.245%10° X+3.89 X 10* 0.999 2 0.1~2.0
D-sE @ B hok T Y=2.356X10° X+3.21 X 10* 0.999 7 0.1~2.0
L g Bk Y=5.781X10° X+1.34x X 10* 0.999 3 0.1~2.0
D- RN AP Y=4.542X10° X+1.67X 10* 0.999 5 0.1~2.0
L- RN BEAHK Y=3.997X10° X+9.45 < 10* 0.999 0 0.1~2.0
LB BRIk Y=5.012X10° X+8.04 X 10* 0.999 2 0.1~2.0
A B C D E F G H

| | f
|\ | _ |! \

B2 =z=E#R (A, L-RREEBRRS (B). D-REEBRARF (C). L-TEEIARXE (D). D-FRDBBRAKF
(BE). L-EREMIARCKE (F). L-AREBRRTF (G) FAKKE (H) & HPLC Ei&
Fig.1 HPLC chromatograms of blank sample (A), peramivir-L-Ile (B), peramivir-D-Ile (C), peramivir-L-Leu (D),

peramivir-D-Phe (E), peramivir-L-Phe (F), peramivir-L-Val (G), and peramivir (E)
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umol/L W K5 B R AT AP, 73 kAT 10
ul, Gl EIEE, ESE 3 do DARHEREAIE A
MR, RO EAUERIRE, WK 2. 53R,
K2 RIS RSD (HAE 1.4%~2.1%, HER IR 1)
RSD {HAE—1.4%~1.5%.
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mmX4.6 mm, 5pm); FshiH: 0.4%WFR KA -
CliFE (70 230D RllPA: 280 nm; AR E:
1.0 mL/min; #Fifi: 30 'C; #EFEE: 10 uL.

222 LREMRL R KRG S0 R
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Table 2 Results of accuracy and precision test

RSD 1H/%
(Rl
% PR LR R

AP K 1.4 1.4
LS sk prk 45 1.8 1.5
D-SEA b K T3 1.7 -0.5
L2 B RoK 2.0 -0.9
D-ZE AWK 2.1 0.7
L-RN S BEAhoK 1.5 0.8
L-A @ BEma bk 45 1.9 -1.4
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Fig. 3 HPLC chromatograms of blank solution (A) and

blank perfusion fluid containing phenol red (B)
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UFIERPE R R
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WSROI K], DIPRHER A AR, 5 80R5 3% A
HERIE . 45 RRW], K% 1.7~2.9%, HEHE
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1.33%, it B I T 2 W0 08 A R A
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£3 MEAFEREMEVEXRZTHHBESERE ( x£s, n=5)

Table 3 Membrane permeability coefficient of peramivir and its derivatives in jejunum of rats ( X*s,n=5 )

Po/(X107%-cms ™)

(R .

ASIRAF 7 SN L-valine SN Gly-sar
WP 1.440.38 1.240.2 1.5+0.2
LG58 s ARk 8.4+2.4 8.6+28 45+1.1"
D-SEa B h oKk =5 44+3.1 47429 24407
Lo s B pok = 52+1.7 48+1.4 344+12"
D-ZE AWK 3.1+£0.9 34+13 1.1£0.6"
LR BRI Rk 42412 46+1.6 22409
L4 5 Bemapok = 73422 6.9+2.6 3.7+13"

A MWL LR "P<0.05

*P <0.05 vs not add inhibitors group
AN RTAEYINESE RBORAT W, Xak— 0 3]
TIARCKEAT ) 2 PEPT1 IR .
2.4 MR$LARFREERNTEYIA 1gD FNE

SYBYL KA REWe 4 & h EAL S Ao AU
L, $RBEr T AR I BT B, R A BT AL
FEARBINE T, ASERA ] SYBYL HAEXSafAk
FAEERAT Y 1gD (EREAT T, K e HS (M2
WlEzESR (gP) BATEMMA, FIWT 1gD 5 1gP
A EBAFAE— BRI . SR WK 4.
F 4 FA SYBYL BTN KT RFIGTEY 1gD &

Table 4 LgD value of peramivir derivatives predicted by

SYBYL software

&) 1gD 1gP
LS5 s A hok =5 0.049 0.92
D-5E 3 B H oK T3 0.049 0.64
L5 ARk 0.049 0.72
D-ZR A2 BRI KT 0.450 0.49
LR SRRk 0.450 0.62
L-Ga MR R T —0.040 0.86

ATLUE H, WRCK T ATAER) 1gD A 1gP 2 1]
WA HAHAHIE IR A 2 R R 5 05 1
ZIAAHZEAR K, AT A 1K 20 e R 50 1gD AN
JEYE BB 2, WhCK B AT AN
WoE— A EshIE R, XS RE S R A
WA ) P 5 SR — B
3 iTig

A B 1) HE YRV BE CRALE I i 28 P 23 W B N
(I 5EUFTCAE, () Bt ARAIE 7 L3RR L D A AR

AN ARE L AU SR R, DRIEAIE ST
EFE T AL ) HESUALE SAT R I DL o

MR Z RORE, WK LS5 e s IR AT
AN LB BRAT A BAT el MRS IEYE, PR i
ORRE JEE B v K= B0 1 IR AR T E o il s
LW, WHOKBRTAYI T REZ PEPT R . £E
JREERIBE T, AR 2 RN E S L e
BT AN L-G0 S R AT R e W R K= i A A
R P AT IR UL 7/h R e L e
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