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Physicochemical characterization of cyclovirobuxine D

hydroxypropyl-B—cyclodextrin and its oral bioavailability in rats
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[ Abstract |Objective : To characterize the physicochemical properties of cyclovirobuxine D hydroxypropyl B —cyclodexirin complex
(CBHD) and to explore its pharmacokinetic features in rats. Methods : CBHD were characterized by infrared spectroscopy and
differential scanning calorimetry. Bloed was collected from retinal venous plexus of SD rats afier oral administration of CBHD and CB,
and the blood concentration was determined by HPLC/FLD. Results; CBHD showed different physicochemical propertie;a new substance
peak was shown in the DSC analysis of CBHD. The pharmacokinetic parameters of CBHD and CB were calculated as follows : Coey
(76.83 £6.73) pg/L and (69.27 £ 8.66) pg/L, Tmax(6.00 +0.00) h and (4.33 £ 0.00) h,AUC,,(1 541.04 + 178.61) pg/(L-h) and
(619.93 +75.67) pg/(L-h). Conclusion :The relative bioavailability of CBHD is 248.58%. CBHD significantly increases the
bioavailability of CB in rats.
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RIFERIMERT, AREAY CB H &AL EHE
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droxypropyl-B-cyclodextrin complex, CBHD) , LA 11
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B2, ARIFIFF R R A — 2 3RO ERE

1 #ME5FE

L1 A4
LLL X8 1260 B 3iAl (i X (2 H BRI AT 5
Hypersil ODS i+ (KREMFF BT {EEH FRAR ) ; TGL-
166G Wi AR B LW ( LG REREE) ;T TXF
(AB204-E , K=+ Mettler Toledo 23] ) ; DF~101S £ #HIR
TS SRR (LT FAEF A IR AR IEIRIR A 88 (QL~
901, ¥ T H AL /R AXAS A 7] ) ;RE-52AA BUBEFHZERAN (L
W REALEET ) Edi-S10 UV BISLB S ik R4 (R g
AR ATD
112 R FEEGE(HE>99%, RINEHRAEYEHEA
BRZ ) ; Lipoid S75(PC) (fEE Lucas Meyer NF]) 1-BHR
HERTE (£ Sigma A7) ); FEE(EIEM, EEXBARL
"] s K,
1.1.3 SEeshyy) 1% SD KR 12 J, ek iR F B (200 +
20) g, HEKEMKELHB Y .0RME, TRAFREH
HAHAMZY,
1.2 ik
12.1 CBHD W#i& RAVIBEHELEY. KBGER
CB 1 HPCD(BE/R LA 1:1)IRE 5T, ¥R T b 8K
Lh, BT 2 b, THRUKKHDEZEASRE RBEE
Z= T4 12 h Bi48 CBHD,
1.2.2 CBHD B{LHFHBIR
1221 GAHE HHEEHRBERD2.1"TTHEH
CBHD 3 fy, Tk ZBEE B, “1.242" WU F rikib 3,
231 REARAF TSNP CB SR,
1.2.2.2 £ RAH KBr A8, 4 BI% CB.HPCD &b
LG ERIR A4 . CBHD 7E 400~4 000/cm $ETE B #1793
i, BB LA,
1223 ZRF#EHE 458 CB.HPCD YR EY .
CBHD iEE , B T REESHIRT  RAZEHTHRO, W
FESAF IR -20~350 C, FHREEE 10 C/min, KENAR.
123 ImZARBESHTIT R L
1231 B4 AE%.C18 #£(250 mm x 4.6 mm,5 wm);
VBN B BE-K (85:15) (viv) ; DR . L R I K 231 nm,
K S 385 nm; WIE ;1.0 mL/min; AE IR .25 C;# R,
20 pL,
1232 CBXHBABRMHIE HCB X B 10 mg, H
AR RIRREHBE 25 L FREF, —EHKE5, 18 CB
TR, BOE B A% S EE AR B Y Y 15.30.60,90,150,
300,600 ng/mL 9 CB 5% BAEW, F 4 CHKAE B,
#H.

1233 REMERABNFE BREFERIEE 20 uL B
100 mL B , M EFEEZE, BRI (0.2 pl/mL),
T 4 CHMAPRE, &£,

1234 EREEE mHMEK. & EMKINNBEGES
Y1 KB B CBHD BYIMLIRAE R 2 BIH “1.2.4.2° T F kit
L AE“12.3.1" AR A4 T HATIE , B REIEHE,

1.23.5 FREHKMHIE BUSHMK 100 pL, INA RFICB
X BRI S0 pL, AR EIE CB FEIMKREE /5108 5.10,20.30,
50,100,200 ng/mL WARHENHEHE G . #51.2.4. 27T F Jyikkb
B, 7E“1.23.1" T 45 FIE & RS BRI CB, DA CB
WEHER(A)RT CB BYRIE (C) A TERMERIE AR 2R
1236 HEEEER RS HIMK 100 pL, MAFRF) CB X}
RS 50 wL, Bl AR B 3 R ORRIMREE (5,30,
200 ng/mL) PR ME MK AR & 5 B3R 412427 T T H k4t
BLE23.1BASKRA TR, BENE 3 4, HE
HW, H ISR,

1.2.3.7 REREWCEMRBEILE BREQIMIK 100 pL, i
A CB *f B8 S W, 43 B B i A . L Bk B (5..30.,200 ng/
mL) AR HE MR 45 5 10, 3 “1.24.2" T F F ik b3, 4
“1.23.1" WA R T SRS IEREE AR, TS WE
BB TE AR Ar, 55 LATC 4 6] v BE X BRSR VA VB BB
AARSE BERE , RIVRIRAE, TR B AR As, LABUE 2 Fiid
FEIR B B E R b (Ar/As ) HE R B E R,

(25 (LK 100 wL, A CB S BRSO, 4 B BT A%
& B YR B (5.30.,200 ng/mL) BIFRHEMBBES & 5 64, 3%
“1.24.2°T0F FEACE , 7E41.2.3. 1 TS & F T BT,
R IERRE, .
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12 h, A&k, 7EREE 4255 15.30 min, 1,2.3.4.5.6.8.12,
24.48.72.96 h BREFFKAR M 0.3 mL THFRBETHR
3 000 r/min B5.0> 10 min, WER RN TiE4H EP
Brh 20 CIRFE, & A,

1242 M3EFEFALE Bl 150 wL, A KT L
1 mL, HEMRIRF 5 min,6 000 /min Z.L> 10 min, WE T 2E
W, AR FRRIREES W 50 pL,40 CHIL 60 min, KT,
11150 L FFEEESAR 12 000 r/min B5.0 10 min, B E W
BT,
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(v*CH;) .2 932.01 (v*CH,) AL RYR Wit ,CB 7E 3 307.38 (VNH,*)
em™ AbBYRHIEIE LR R % , %W CBHD B &AL,
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Fig.1 FT-IR spectra of CB, HPCD, physical mixture and CBHD
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HIHEBE (C) MY AR HATREE T, SRR F BN Y=
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Tab.1 Results of linearity test
CBIRH (ng/mL) TR

5.00 10.91

10.00 21.77
20.00 35.13
30.00 47.62
50.00 74.50
100.00 140.46
200.00 27382

300.00

y=1.334 1x+7.225 6

223 WHEERER K. .8 3 F¥E (5.30,200 ng/mL)
B4 4 o L 34 5 Y B PIAS 9 BE RSD 223K 548% 3.11% .
2.59%; H [E¥E % E RSD 250K 6.25%.2.98%.2.01%, L
HR(ERDRVBBET FEFE¥ER,
224 RBEMOR JrkEWE K. L5 3 FRE(5.30,
200 ng/mL) FIATHE ML 3 A8 5 B 4R B (BT Wie B8 43 7l S 94.63% .,
95.83%.,94.10% ; 7735 EILHR ST B 95.64% .98.39%.97.77%,
ZR(F )RV LA FTEEER,
23 hHRBFBHHELK

KB B 4T CBHD.CB J5 i 1. 25 3¢ B -6 [B] iy 28 0L 7
4 F1F% 3, T 40, CBHD M1 CB E O RE B A ZFR M
oMk EE 4> B B BUAE 6.00 h #14.33 h, RJH DAS 2.1.1 #ftexd
M8k B -a BRI R B EHARE 3 Rt
R BT F DT, T A Coe FTFASLIIME , AUC AR B4
Wkt T8 ,CBHD .CB B X Esh 28 Mk 4, th4
A%, H%+F CB,CBHD f§ AUC,, 33 (1 541.04 + 178.61)
pg/(L-h)$RE T 248 4%;CBHD 1y 1, 35/0%] (24.22 + 5.10) h,
RE T 2.7 £5, HETETERATEEREE ; CBHD {9 Cmaxfll
F(76.83 £ 6.73) wg/L; CBHD FAEXHH: 41 Bl B #4248.58%
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Fig.4 Mean plasma concentration-time profiles of CBHD
and CB suspension after oral
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AL LIBFEEES 4T CBHD, ERHEMER

o 200.00 R>=0.999 76
-
10000 | FLLANRBOGIE R BT T BIE, S e RIEERE
0 o oo 1000 a0 ssow0  B1,CB ¥ HPCD G4 5 RILHB A WMIKGAE , K
C/(ng/mL) iR SR EBE S YA HEX A,
> (10-11) P
' I RO ELR, BRI 37 A3 O A A O 2 e R
£2 MERHDERERRRER (n=5) |
, Tab.2 Precision and recovery of CBHD( n=5)
HAEEE B g S E BB R
. ]
71[1)\%;&) WA RSD LSl o RSD REUSRIEE RERPEE RBRUEKER ﬁ% % 1;5[35
ngee (ng/mL) (%) (ng/mL) (%) ER(LU)  ERLU) (%)
5 478026 5.48 4.85+0.30 6.25 1361035 1438028 94.63 95.64
30 29.52 +0.92 3.11 29.41 £ 0.88 2.98 4627113 4993 +1.65 95.83 98.39
200 195.55 = 5.07 2.59 196.43 + 3.96 201 268.10£6.77 286.14 £ 8.28 94.10 97.77
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#3 ctHAELER
Tab.3 Results of c-t

t/h CBHYMLZ5YR ¥ (ng/mL) CBHPEYIM 253 B (ng/mL)

0.25 14.94 +4.29 12.57+5.71
0.5 36.98 + 13.19 23.85+5.62
1 6447 +7.19 59.78 +8.92
2 40.56 +9.82 37.58 £7.69
3 24.81 £12.71 16.52 +4.91
4 36.00 + 12.41 33.88+7.38
5 66.11 + 10.06 54.14 £ 9.09
6 36.94 +4.92 76.83 £ 6.72
8 25.73£4.10 53.68 +5.52
10 20.36 + 8.09 40.64 £ 4.19
12 10.90 + 3.20 30.15+£3.35
24 562+1.18 21.03+343
48 5.12+1.29 15.72 +4.78
72 0.00 +0.00 5.94+2.49
96 0 0
120 0 0

%4 SDXROM CBHD 1 CB BBHEMNIEHFESH
Tab.4 Main pharmacokinetic parameters of SD rats after oral
administration of CBHD and CB suspensions as
non—compartment model

314 CB CBHD
AUC,(pg/L+h) 619.93 + 75.67 1541.04 + 178.61°
AUC, .(ug/L-h) 657.95 + 82.93 1743.55 £ 216.63

Cow(pg/L) 69.27 + 8.66 76.83 + 6.73
T..(h) 433+1.63 6.00 + 0.00*
CI{L//kg) 92.46 + 12.09 34.88 +4.54°
tn(h) 11.12£ 163 2422 15.10°
F(%) - 248.58

¥ :a,P<0.05;b,P<0.01 vs. CB
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