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@ E B8 HR K 58 (POH )& (POH-SL) \POH L #5L(POH-SE) 5 POH 7t R #E . # 5L (POH-CSSE ) £ K Ak 1 69 25 ) 5
FEAE, Tk B K AL 5 POH-SL 48 POH-SE 20 % PH-CSSE 28, #-20.6 2, B4 WkiZ 4148 &2 25 4 65 mg/kg, KA & 20 A8 &4
FAm 2525 )5 5.10.15.30.,45 60,120,240 ,360 480,600 min 9 £ 25 3% &, Kinetica 4.4.1 St 253y A gk, Gk fth. itk
# Agilent Zorbax XDB Cis, im0 48 4 T -7 (40:60) , ik % 1.0 ml/min, %0 % K& 4 210 nm, 422 % 30 °C, #5420 pl, %
R :POH 4l i 8 K 49 M58 B 4 0.05~25 pg/ml(r=0.999 6) , 34 7 sk Dk % 4 (95.64 +0.03) % ~(98.65 +0.09) % ,RSD<
8.62% (n=5) ., POH-SL ,POH-SE .POH-CSSE #4 25 3 5 54 % %] # £,25(81.65 £ 0.107) . (121.58 £ 0.021) . (130.69 + 0.031) min,
AUC,-.(4 944.19 +0.024) (6 716.22 + 0.044) . (7 008.46 + 0.035) mg-min/L, K,,(0.005 397 +0.012) .(0.004 216 + 0.012) ,(0.004 186 *
0.013) min~'; 3t ¥ 55 POH-SL ¥t #% , POH-SE #= POH-CSSE 9 12 . AUC,-.. ¥l 2.3% 4n (P<<0.05) . %4t :POH-CSSE £ 1k M A &3 69
KIEZRAR A, A B T 38 K POH #9 0K .
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Study on Pharmacokinetics of Perillyl Alcohol Chitosan Submicron Emulsions in Rats
LIU Lin(Zhengzhou Central Hospital Affiliated to Zhengzhou University, Zhengzhou 450009, China)

ABSTRACT OBJECTIVE: To study the pharmacokinetics characteristics of Perillyl alcohol (POH) solution (POH-SL), Perillyl
alcohol submicron emulsions (POH-SE) and Perillyl alcohol chitosan submicron emulsions (POH-CSSE) in rats. METHODS: Rats
were randomly divided into POH-SL group, POH-SE group and POH-CSSE group with 6 rats in each group. They were given rele-
vant medicines 65 mg/kg intravenously via tail vein. The plasma concentrations of POH were determined by HPLC 5, 10, 15, 30,
45, 60, 120, 240, 360, 480 and 600 min after medication. The pharmacokinetic parameters of POH were calculated by Kinetica
4.4.1 software. The determination was performed on Agilent Zorbax XDB C;s column with mobile phase consisted of acetonitrile-wa-
ter (40:60) at the flow rate of 1.0 ml/min. The detection wavelength was set at 210 nm and column temperature was 30 °C. The
sample size was 20 pl. RESULTS: The linear range of POH were 0.05-25 pg/ml (r=0.999 6) with average recovery of (95.64
0.03)%-(98.65+0.09)% (RSD<8.62% , n=5). The pharmacokinetic parameters of POH-SL, POH-SE and POH-CSSE were as
follows: f2; (81.65 + 0.107) min, (121.58 £ 0.021) min and (130.69 + 0.031) min; AUC,-.: (4 944.19 + 0.024) mg - min/L,
(6 716.22 +0.044) mg-min/L and (7 008.46 + 0.035) mg-min/L; K,:: (0.005 397 +0.021) min ', (0.004 216 + 0.012) min~' and
(0.004 186 +0.013) min~'. Compared with POH-SL, ¢, and AUCy-.. of POH-SE and POH-CSSE were increased significantly (P<<
0.05). CONCLUSIONS: POH-CSSE has a better long-circulating effect in rats, which can extend absorption of POH.

KEY WORDS Perillyl alcohol; Chitosan; Submicron emulsion; Rats; Pharmacokinetics
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LEIRIE[(S)-(-)-perillyl alcohol, POH] J&—F it w4k .
IHE LA B e 7 0 s S o, L2 B ) 2 20 i
CPUR R RE SR R U B R — 8
FITT L, HALFIG RAFFE B B 5 {1 POH 1 JIR e 2 i 77) 1T A1l IR
T 2 WA B B R, 2 s RS TR E vk
ifif 3 AR I AR ST B . 2E A R E SR T kS
POH W 133 (POH-SE ) b 75 F1 T 25 A A Ak B HL 55 1 2 )
FE, KA AT FIAR SRR FOWT 5% 45 S0 26 WH % 0 S sl BAT SR B AE
FH®, POH-SE 7 K FUA Y A 412253 A i 5 B 2 A SOk e,
SURMEEE R I U AR G B R e A A ]
[t | it , ZE #1145 T POH 72 BB 7 1L (POH-CSSE) LA
30 POH BYZZ R . AR SCR FH 7 RILIAL 24 BE N 52 72 , R Al
b 25 15574 2% 42 POH 1) 2 ) 2= FR1E , 3 I WF 5 T POH I i
(POH-SL) .POH-SE Y POH-CSSE # ik i 1 J& £ K BUAA N 119
inh2Ead B, MIET POH 45 24 5 58 Jf R IO F B9 58 6

1 ##
1.1 2§

Agilent 1100 7Y 555 350 AH €2 3% 4% ( 3£ [ Agilent 28 A ) ;
YKH- T B e iR A (TLPE BRI #e i) ) s LG 10-24A 7Y &
EOHLAL R ER OGN, B0 135 em) 5 FUEVE IR K
TR (LT R RGEGER AR o
1.2 #Ham5iLH

POH-SE (#tt2: 20080802, 1 & : 12.5 mg/ml) ., POH-CSSE
(#t 5 . 20080803, %% & : 12.5 mg/ml) f1 POH-SL (it 5 .
20080822, {54 : 12.5 mg/ml) ¥ A FB M 24 AR M s B B
A il ; POH X 18 5 (25 [ Sigma 23w, 415 : 080119, 4l ) . =
96% ) ; H . 25 M il P9 B A A0 2 A 4 i 4l
1.3 zh#¥

HIERSD KR, & @ £ R & (250 +20) g, AR
2ESBG E DR ] IE S SCXK (7:)2005-0001
2 HAEEER
2.1 BiEEH

5 : Agilent Zorbax XDB Ci5(150 mmx4.6 mm,5 um) ;
WEhAE : ZHE-7K (40:60) , ik « 1.0 ml/min; K%K : 210 nm;
FEHR 30 °C 5 HEFER 20 pl.

2.2 ITERMRIA RIS

HE % FRE POH X BR i &, FH P A o i 20,105, 2.5
2.0.1.0 pg/ml (Y RINEIR R ARAFA T
2.3 IMEHFRPLIE

BUEAESL 100 pl, A ZE 200 pl, #5E7Z% 3 min, 12 000
r/min &.0> 10 min, B )2 20 pl BB E007,

24 TEM%2E
A3 IR BLZS 1 I . POH % BR i 15 T M K B8 24 30

min J5 (L RE S 100 pl, 322,375 F 7wt , EREIE L 30
S, AR 1.

F1 ] 1 0] 1, POH (47 B B R] 2494 16 min, TR [ 4, 2K
FR 2% B POH B3 TG T4
25 HMERER

BORFS FI I 100 wl 2945, 43 BIHILA POH 2 51 %) B
VR 20 ., T BT 8 ¥k 8 43 1) ok 25.20,10.5.,2.5,2.0. 1.0,
0.2.,0.05 wg/ml A LKA i, $52.37 Ty WA B , R
FE O ERE . DURRIREE (o) ML FR  POH IS FL(4) YL
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Fig1 HPLC chromatograms
A. blank plasma; B. POH control; C. plasma sample of POH-SL; D.
plasma sample of POH-SE; E. plasma sample of POH-CSSE; 1. POH

ARBR , BEAT 1A 534 , 75 [0 5 Rl A=16.995¢ — 24.601 (=
0.999 6). H5HLFHH, M HAE 5L POH AN BT it Wk P2 i 2 kv
[l 7 0.05~25 png/ml, &2 5t FR 24 0.05 pg/ml, 45 M B >4 0.015
pg/ml,
2.6 ERSHEEERR
Fi£ 2,57 T T J5 1% o3 i) e ) Jot H v S 0 0.2.,2.5.,20 pg/ml
FA LA i L 2% 5, AR BS FEAF: 157k DI ; 55 U POH
Xof B ity RS HE AR, ST AR IR e [R)— AR TR H Y
WZE 5, H 4 H MRS B B HGE 1, 2R ME 5 d, B4
H DR 38 S52R IR 1
*1 BERERSHEZERWER (x£s,n=b5)

Tab 1 Results of recovery and precision tests(¥ +s,n=5)
AR, HARSD, HERSD, JFEREE, RSD, #REEE, RSD,

wg/ml % % % % % %
0.2 478 592 98.65+0.09 862 88.61+0.11 9.75
25 217 346  96.58+0.04 456 8432+0.08 9.43

20.0 1.53 2.18 95.64+0.03 233 82.15+0.07 8.91

2.7 REMEE

i s B B VA T 43904 0.2, 2.5, 20 pg/ml Y MK RE 5 L %% 3
15y, ZEEA R (—20 °C) 24 h F A il 3 Y}\L‘xﬁﬁﬁx}:ﬁ%
ZR(—20 °C)24 h RRENE . 25 R, MR R IG &
B RSD N 7.0% ~15% (n=>5) , ;& % &l 5 &% H’JRSDjil
3% ~14% (n="5) , % BUG FA UG = I RSD K 2% ~20%
(n=5) , &7 M HAE T BV VR RS A2 VR R P e e I 2 e, 2K
BUG TR VRNIASERE o DRI L 25 i FAL B o7 57, RV
28 HBHHARSMEFRE

B SD KB 18 H, B ML 4 A% 3 2, 43 51 7 POH-SL 41 |
POH-SE 4 ,POH-CSSE 41 , i i3 7 120 36 #f 2 25 24 7] & , LA 65
g/kg I 2K BUR IR AR T 44 TR 259 , 730 T 245 24
Jii5.10.15,30.45.60,120,240 360,480,600 min AR A I FC 1A
0.5 ml, & T 126 HFZ 400 1.5 ml 9 2504 17, 8 000 r/min
B0 10 min, I B TR AIPTEE DA N, B OB I,
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—20 CARAERFIN  AF W 2 115 100 pl, #2 B8<2.37 IR )y
AR, R , A A 5 BT 2 e B
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42,87 T BT A I 245 v 3 22 i B F Kinetica 4.4.1 25 5))
SRR AT 2RI A ATC S48 1 FAS IR 55 BT , 28 e
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Fig 2 Plasma concentration-time curves of 3 kinds of POH

samples in rats

250 . POH-SL (258l iR ¢=16.84¢ " "+18.73¢ "™,
POH-SE 25 3l %2 )7 F ¢ =15.63¢ *"2%+9.66e "® ™, POH-
CSSE W24 85 )5 #2k ¢=17.06e """ ¥+ 8.74e """, 3] POH-
SL.POH-SE ,POH-CSSE 7t K AN 1 25 sh 2217 A 454 —
FAEAL, SR 2,

5 POH-SL % , POH-SE , POH-CSSE [ £, . AUC,-.. #4] ]
I, Ko BB /N (P<<0.05) , AT UL AL I BR s A4 Py
AEFRIR ] S, v 226 RO E 1 (14 S0 Al L B B .07 7 Bl 1 4
£ POH AR I
3 it

ASCHET T E K B S POH A S 3R (g . 7
PGS AR, NI TEY TS POH Y REAS 2 B by 48, g 4%
DRVE , S BLMELT, POH A B ot 4% B 7E 0.05~25 pg/ml [N 14
TAR S A T e 1 5 R IR R . F CIEE N R AT
TER , 0T LA POH 45 VA M i o0 B - M (R B A A LA P 4L
PR T M 2RRE S R POH () [T ST FIAS I ik () R AU -

K390 28 B % bk i 5+ POH-SL ,POH-SE , POH-CSSE Ji7

R2 3MPOHHREANREANAFESH (X +s5,n=5)
Tab 2 Pharmacokinetic parameters of 3 kinds of POH sam-
ples in rats(x +s,n=5)

S8 POH-SL POH-SE POH-CSSE

B, min”"! 0.004 03 £0.011 0.0397+0.013°  0.066 5+0.012*
Coyg/L 26.24%0.021 28.54+0.016 28.93+0.022
ti2a ,min 15.93+0.016 19.16 £0.022 18.95+0.026
tap ,min 81.65+0.017 121.58 £0.021° 130.69 £0.031*
V,L/mg 217300040.018 2699 000+0.017 2 549 000 +0.026
CL,L/(mg*min) 11 660+ 0.015 10210+0.011 10 060 +0.013
AUC,-..,mg-min/L 4944.19+0.024 6 71622+0.044° 7008.46+0.035*

0.005397+0.012  0.004 216+0.012" 0.004 186 +0.013"
5 POH-SL Lh4% : *P<<0.05
vs. POH-SL: *P<<0.05
B W IS 2 44 — 8 B R . POH-SE F1 POH-CSSE FU 25 812 4%
TERhZeAH{RL, {H POH-CSSE (A G FA T TE B 4k .
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