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Pharmacokinetics and tissue distribution of usnic acid phospholipid complex in rats
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Abstract: Objective To study pharmacokinetics and tissue distribution of usnic acid phospholipid complex (UAPC) in rats by oral
administration. Methods HPLC was established for determination of usnic acid (UA) in the rat plasma and tissue. Rats were ig administrated
UA suspension and UAPC (35.0, 17.5, and 11.7 mg/kg, with UA count). The concentrations of UA in plasma and tissue were determined by
HPLC at the different time points. The pharmacokinetic parameters were calculated by the DAS 2.0 software. Results Compared with the
administration of UA, the main pharmacokinetic parameters of UAPC: Cimax, AUCo+ of UAPC increased significantly (P < 0.05) and CL
significantly decreased (P < 0.01) at a dose of 35 mg/kg, the relative bioavailability was 177.83%; Cmax, AUCo.. of UAPC increased (P < 0.05)
and CL decreased (P < 0.05) obviously at a dose of 17.5 mg/kg, the relative bioavailability was 150.27%; While Cnax and AUCo. increased,
CL remained unchanged (P > 0.05) after ig administrations of UAPC at a dose of 11.7 mg/kg, the relative bioavailability of UAPC was
109.67%. The tissue distribution of UAPC: UAPC was distributed more in the liver, spleen and brain at a dose of 35 mg/kg; UAPC was
distributed more in the lung and brain at a dose of 17.5 mg/kg; And UAPC was distributed more in the liver and kidney at a dose of 11.7 mg/kg.
Conclusion Phospholipid complex improve the oral bioavailability of UA, and change the distribution in the tissue of rats.
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2 Gt 141022), HREZAAAATIARA A
= [ G5 2014050401, FEE (L5 2015052701,
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SD K 288 A, SPF 4%, f4Jii= 220~270 g,
MEME -, B P T 2500t S e SE B S AT FE I B L
FYIYFATIES SCXK (i) 2012-0006.

2 Rk
2.1 UAPC #u3&

F4 10 mg/mL [ UA ERFIEE OB (10 1D
IINEIR R, =S, 7650 C R
RIES5 h, PR LRV, 780 T IS =
WEAPEE, BREE SRSy, Mg, W
PUSE, HIRIRE T 24 h 3 EIRI =804 UAPCY,
22 AERECH

I UA JERZIMA 0.5%01) CMC-Na ¥, #
BiPE¥5]; B UAPC InNZhifhoK, F B4

WO A): Z3 A ECHI ROR ERFE N 3.04 1.54 1.0 mg/mL
1) UA TR ZIA UAPC ¥ -
2.3 BEEH
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5um), FAIHAHEE- [50 mmol/L KHoPO4-— 2%
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AR E 1 mL/min, #FFEE 20 pL, AR 40 C.
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K EREENI TA] s BUMLAS , Wrsikb s, STEPECH O
HFe BRL il B B, IHSWERE-20 CUKFA%E
A7, FHUKAEER KB R MG, 2l 2B
519, 185138, INHEE 1| mL W) 1 min VR51,
7 20 min J5 4 000 r/min #5:C» 20 min, WYE_EER,
BAWT, BRI 1| mL HESEF R, 7
“2.37 TS N HHMT AR, ok EER.
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Fig.1 Chromatograms of UA in mice plasma and liver tissue samples

312 LMRRFELE KEMREUASImg BT
100 mL &, M=%HLE 10 mL RE7E,
R EZIE, 25, IS 51 ug/mL X I8 ik
B/ IS AN ARSI BRI UA
X R A, TR B SRR AR 0 0.404 0.80.
1.59. 3.19. 6.38. 12.75. 25.50 pg/mL ] R 5%} 8
SRV, FEIR “2.57 I “2.67 TR T EERHT AL,

3% UA (i E, DL UA AN (V), 259
JREIRE RS (XD filbrrEfZ, 7531 Rm
KASHL R E T UA MEMETTRE, LUMEMELL SIN=
3AENREIIER (LOD), LMEMELL S/IN=10 1E e &=
PR (LOQ), £5 LK 1, UA 7EFEIRIE 0.40~25.50
pg/mL PERPER R RUF, W2 RS UA il
TEER,

F1 UA EARMRAEERDRFRERLZ

Table 1 Standard curve of UA in rat plasma and various tissus

FE b EVEpp LT /(g mL ) R? LOD/(ugmL™)  LOQ/(ug'mL™)
i Y=94318 X+4.4272 0.40~25.50 0.999 7 0.01 0.05
i Y=94.895 X—5.661 4 0.40~25.50 0.999 6 0.01 0.05
HF Y=95.258 X+31.387 0.40~25.50 0.999 4 0.01 0.05
i Y=96.277 X+39.861 0.40~25.50 0.999 3 0.01 0.05
Jit Y=96.234 X+38.449 0.40~25.50 0.999 2 0.01 0.05
&S Y=108.18 X+7.773 9 0.40~25.50 0.999 7 0.01 0.05
H Y=106.36 X+11.639 0.40~25.50 0.999 4 0.01 0.05
i Y=104.60 X+20.143 0.40~25.50 0.999 8 0.01 0.05
313 WEERRE DTamRMASAHANANK 2550 pg/mL K. H. & 3 FRO5 SR R R A2 21

T, AL HEARTEE M ZR I BC I 7T VARG H G 0.40. 6.38.
25.50 pg/mL A% A =y 3 R R Y af 2R RN 2H 21
FEMVETG, 16 “2.37 &N, 1 d Witk s
U VMR H ARG B, TEAR R B 264 N SEIE 5 d,
THEH R E R . 455K, UA fER R A&
HAHW. HIEHESE RSD ¥/ T 8.7%, &
VR e BR, AT AR T AE AR e UA 52 .
3.4 FREUEWCRIREE B A 2R AT H S
SIHA, TN UA X HE S VREC 1% 0.40 6.38.

PRI, BRANRBEFATHECH] S 4, 3% “2.57 F
“2.6” TR iEEHT A, RRDE, SR A I
KA FHLASI I, TG “2.57 1 “2.67 TR TT
AT, 3NN 5 IR R T R I ) R
AR, SRS AR OO E R . DA 2 BT E
131 UA WEHEIAR FUAE R T SR BRI R . G550 (R
2) KW, B . RTTERE MRS H AR 5
UA KIE2ELEICRAE 84.6%~94.3%, RSD #/hF
13.9%. FFEAVIFE S UA JIE 25K .
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#*2 UAEARRMRMEHARPEGEER (X £5,n=5)
Table 2 Relative recovery of UA in rat plasma and various tissues (X s, n =5)
FEf pl(ugmL™)  RERELER/% RSD/% FEf pl(pgmL™)  FREUECER/Y% RSD/%
lliE 0.40 98.22+1.18 1.20 Ji 0.40 87.65+£11.63 13.27
6.38 94.97+2.58 2.72 6.38 8691+ 6.64 7.64
25.50 98.84%1.75 1.77 25.50 89.41+ 8.48 9.49
i 0.40 90.46+4.95 5.74 5} 0.40 88.31+ 8.72 9.88
6.38 88.3415.48 6.21 6.38 90.46t 6.78 7.50
25.50 89.65+9.93 10.25 25.50 9556t 4.45 4.66
JH 0.40 87.03£5.56 6.39 B 0.40 89.72+ 9.14 10.19
6.38 84.88+8.81 10.38 6.38 90.84% 4.75 5.23
25.50 89.11+9.30 10.44 25.50 96.44t 3.70 3.83
i 0.40 91.5419.72 10.62 i 0.40 84.44+ 783 9.27
6.38 95.29+3.83 4.02 6.38 90.29% 5.00 5.53
25.50 89.57+5.81 6.49 25.50 85.88+ 9.05 10.53

315 REMERE WNEAmEMTEAHNSK
W TN UA RS VRECH A% oy &1 0.40,
6.38+ 25.50 pg/mL 3 Foft 5T E A FE 1) I 2R AN AL SR b
W BAREEPATECH] 3 0, 25l 8 K A
SRR AL AT SHUNE 4 h, W5 4 CILE 4,
F—20 CHEEHE 5d, A 37 CHEIRKBRE %
A3 RJEDY, %R €257 Al “2.67 TR ik
AEFE, UA (00 52 W B 5 BB VR FE 1) RE 7E 14.7% A,
22 B K BRI 2R AN AR it 7E AL R AT = . 4 h Ab
5 4 CHUE 4h. T-20 CHEEHME S, H¥F
a3 Ik, UA BONFaSE .
32 MZREMANESH
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i AUC) 578\ EIEH, #aHAE SD KR
RN AT N R LS 15 d . 5 UA 23)
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-
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. B M. B D ThINRERINEIZEY), 4h 5 E
HARA Wi L NE. 5 UA 4Lk, UAPC
7l & 35.0 mg/kg WFTERT. BB, IG2H 23 25k %
B PRI 17.5 mg/kg BELEM . MNZH 23R 2599
s RFUE 1.7 mg/kg WHERT. B 440 2545
w1, GRBHAFLZFE T UAPC 72K R4
SRR EER.
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Fig. 2 Mean plasma concentration-time curves of UA suspension and UAPC at different dosages after oral administration

(X *s,n=6)
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Fig. 3 Mean plasma concentration-time curves of UA suspention and UAPC at same dosage after oral administration (X £s, n = 6)

#3 UA T UAPC EAREHRNAHNFESH (X L5,n=6)
Table 3 Pharmacokinetic parameters of UA suspention and UAPC in rats (X *s, n = 6)

P i 35.0 mg'kg™! 17.5 mg-kg™! 11.7 mg'kg™!
UA UAPC UA UAPC UA UAPC

AUCo- mg-h-L™! 27.989+1.256 49.772+4.325" 18.016%+1.540 27.073£5.091" 18.226%+2.413 19.989+3.048
AUCo- mghlL™! 29.08740.945 51.814+1.972" 18.094+1.565 27.830+£4.346™ 19.3924+2.292 20.234+3.093
Crmax mg-L™! 4.6731+0.516 6.080+£0.730°  2.695+0.131 3.8034+0.415" 2.693+0.665 3.07540.476
MRTo-+ h 6.331+0.377 5.716£0.602 5.86410.671 5.748+0.718 7.130+0.314  5.998+0.629"
MRTo- h 8.115£0.480 6.269%0.533 6.46510.889 6.2054+0.478 8.768+0.361 6.282+0.741"
CL L-hlkg! 1.20440.038 0.676+0.025""  0.806+0.022 0.6404+0.102"  0.610+£0.075 0.58740.079
tmax h 1.000+0.000 1.250%£0.500 1.0003-0.000 1.25040.500 1.000£0.000  1.25040.500
V. L-kg! 8.204+3.459 2.904+1.078" 6.058+0.312 3.0861+0.807" 5.525+1.287 2.89340.640"
t2 h 4.733+£2.008 2.972%1.087 5.21240.123 3.3154+0.476" 6.230+£0.856 3.415%+0.610"

5 UA b "P<0.05 " P<<0.01

P<0.05 "P<0.01 vs UA

4 e

ASEG 7. HPLC v KR ig 457 UA H
UAPC J5 MR FI AR UA MRk, il
VREEIGAE, RN A 2 2% SR AN T 43 T 0 F
B, TIRYE. MR RE KEE R RICR
JEAEYIFE T EE K .

K ig 47 UA Al UAPC J&, 5 UA Hb#g,
UAPC ) FE 25315 S5 U245 255558 35.0 mg/kg
i, AUCo-, AUCo- 332w I 1.78 f% (P<<0.01),
A FEART T JEBE 24578 177.83% Cnax H2 157 1.30
f (P<0.05), [ f1ov CL 235142 UA 1 0.56 fi%
(P<<0.01). 0.63 1% (P>0.05); MZZ55E N 17.5
mg/kg B, AUCo-, AUCo-o73 il 1.50 fiF (P<
0.05). 1.54 f (P<<0.01), A=#F|FH AT T okl
250 150.27%, Cmax 3250 1.41 5 (P<<0.01), [FIRS
fins CL 23952 UA 9 0.64 {5 (P<<0.01). 0.79 1

(P<0.05); HMZ55EN 11.7 mgkg B, AUCo»
AUC)71 il E T 1.10 f% (P>0.05). 1.04 f5 (P>
0.05), AR EAX T EEIZN 109.67%; Crax
BT 1.28 %5 (P>0.05). [A} f12. CL 4351/ UA
[ 0.55 f% (P<<0.01). 0.96 {5 (P>0.05). Z5R%%
B, UAPC JAUERS[H] fmax (1.25h) AHXTZESS, 2540
(IR IS N, Uk BB A o 2 T 3 P 7 0 25 4t
B 7 —E WSR3, B OV TR N 2
PR RE A 2E 24 B8 b M SIS K A S5 A A ik S R PR 15
(i b R AR NGB, e E BRI, A5 I
IR EESE N, [T HE G AR K BRUR RS BR
B, “PEaEAgak, ART 2EARN R,
K ig 47 UAUAPC J5, 5 UA L#, UAPC
LA ARIE: MR ZFIEAN 35.0 mgkg Y,
UAPC EAF . B P4 S IR rE, HAERT.
R FZIRIEZ T UA IREH, "2l T
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Fig. 4 Mean plasma concentration-time curves of UA in various tissues of rats (X *s, n = 6)
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WUt P AR —wEZ5M. WAz E
B E T R P I 25 B 2 UL Sz 2 5 A 2R
FISERTT, (H2M5 2557850 35.00 17.5. 11.7 mg/kg
B 25 2 U 2 AR AR AN R — B, A 259
TESHALF AR RES A AR RAE K, TR
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I UA Hil &8s e 269, P tke s K
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