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Study on the tissue distribution and pharmacokinetics of PELGE-crebanine nanoparticles in rats

CUI Lili"*, KONG Shujun®, WANG Hui', HUANG Qiuyan', WANG Hongmei', MA Yunshu'*° (1. College of
Chinese Material Medica, Yunnan University of Chinese Medicine, Kunming 650500, China; 2. School of
Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China;3. Disha Pharmaceutical Group Co.
Ltd., Shandong Weihai 264200, China; 4. Yunnan Key Laboratory of External Drug Delivery System and
Preparation Technology in Universities, Kunming 650500, China; 5. Yunnan Key Laboratory of Dai and Yi
Medicine, Kunming 650500, China)

ABSTRACT OBJECTIVE To study the tissue distribution and pharmacokinetic characteristics of polyethylene glycol-(polylactic
acid-hydroxyacetic acid) -polyethylene glycol triblock copolymer (PELGE) -crebanine nanoparticles (PELGE-Cre-NPS) in rats.
METHODS The SD rats were divided into 9 groups (1 group at each time point), with 6 rats in each group, half male and half
female. After PELGE-Cre-NPs (5 mg/kg) was injected into tail vein of rats, appropriate amounts of heart, liver, spleen, lung,
kidney and brain tissues were taken at 5, 15, 30, 60, 90, 120, 180, 240 and 300 min, respectively. With verapamil hydrochloride
as internal standard, the content of crebanine (Cre) in each tissue was determined by HPLC, and the main pharmacokinetic
parameters such as area under the drug-time curve (AUC,) and mean retention time (MRT,-,) were calculated. RESULTS At 5-90
min after medication, the content of Cre in each tissue of rats from large to small was lung, kidney, spleen, liver, brain and
heart; at 120-300 min after medication, the sequence was lung, spleen, kidney, liver, brain and heart. AUC,-, of Cre in heart,
liver, spleen, lung, kidney and brain were (18.86+1.66), (43.36 £4.99), (51.36+5.34), (81.86+12.34), (53.31£3.19) and
(27.73+4.76) mg-h/L, respectively. MRT.-. of Cre were (1.94+0.12), (1.97+1.02), (1.98+1.23), (1.89+0.21), (1.88+
0.06), (1.85£0.19) h, respectively. CONCLUSIONS PELGE-Cre-NPs mainly distribute in lung tissue, but less in heart tissue,
and the elimination of PELGE-Cre-NPs in heart, lung and
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o HE T [crebanine (Cre) , fb 27285 44 20 UL & 1102 MBI
C T 4 B8 = M AN %5 Stephania yunnanensis H. S.
Lo Iy A= i, BA LR BrOERH bR E
L IR IRA R = (B W52, Cre 155
& (median lethal dose, LDs) & 9.382 mg/kg, 7 P48 K,
flifs HF A 2 3 7 REY . Rl (CRILR-2
F LR ) - & = i B A B Wy [polyethylene glycol-
poly lactide (acid-hydroxyacetic acid) -poly ethylene gly-
col triblock copolymer) , PELGE] A4 4= ¥ #H 25 P 5 -, ]
HE A 24 W) 7E I B 0 FR B RD, O 48 A i e
)1 A PR i 1 45 T DL PELGE S #8441 Cre
20 A ML (PELGE-Cre-NPs) o #HK 25 B2 FE 45 A o
55 Cre 1 S M L , PELGE-Cre-NPs 75 5 A P 14 7 74
N [E] 2 2 K AT AR L 25 TR [ A ik N A
e AR 25 55 T AR R — PR
PELGE-Cre-NPs 7 K A A 19 21 210 Ao 155 1 S 2H 41 2L
B RRIE , LU il 300 5 S 00 245 R T o SR HE R R

fith S 45
<O O‘ N
L
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El1l Crelyiz4&EH=K
1 ##
1.1 FENUE

ARG T FH = 2L 45 1260 Infinity 2 =5 200 AH
3% (HPLC ) (26 [ Agilent 23 7)) \HSC-12A A WAY
(R fE B L A PR F]) XHF-1 B NP1 5 3K
BLOT W2 AR Befin A1 PR F]) \TGL-16G ! &5 58
BDAL (L =R ) (XK 96-A TR A 2%
(ZEHE TR R BT 2 A PR 7)) 45 o
12 FEHRBSIKA

PELGE-Cre-NPs ( It 5 2016011003, Cre 7 & 1.5
mg/mL , {338 90.32%) . Cre X B8 i (41t 20141101, 4fi
JZ99.2% ) F4) 2= g R 2R 2E 2550 5L 00 = I (il
%S 2% SCHR[14]) 5 BRI 2 Hmh oK X B (AR, it
100223-200102 , 5 1 FHD G [ H £ 24 ke it
FEBE s EALENTE S (165 2106304B, B 500 mL:4.5 g)
W 2 WO 250 A BR 5T AR 2 A, MR A 3R K 5 75%
(5 121002) 1 [ B W 7 AE Pl b AT BR S w5 H
B Ry 3 Al , LR TR S5 AR 4 Sy 4 B, oK 4
1K .
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1.3 LIz

SPF 2% SD K Fi 54 H , Wi M 452 , & i 2 180~220
g, W 1 1) B 03k v e iR SE e sh W A1 FRA /D, s A 7= ivF
AIYES 2 SCXK (31)2019-0004
2 AEEHER
2.1 ARHHIE
2.1 XFREAAR RS S PRIR Cre X B S0 it , FH HH B
Ve A BT VR A 1000 pg/mL % 45 TR, 75 ) P
M — 25 i B ) A 5 VR BE A 520,260, 130,65, 325,
16.25.8.125 pg/mL (1 RIIFRUER I, T4 °CHAF T I}
£, %
2.1.2 AR KEEFREUAPR 2 mg, B T 10 mL 45 i
R, P S A O R R 2 20 B ) BT R
200 wg/mL AR, T4 °CAMF N RAE, & H.
2.2 £V ERE

R LR O JJHF L T L G 2E R A 3 L R
BRAE o3 B A B R K A AL 2L AL 5 000
/min 2%, B NAR BRER K, il AE 3 mL 7% 1 g AR
fho KR ZURE L 0.5 mL, BT B4 R
FMA2.1.27 W F NFRE I 20 pL FHEE 20 pL. LR 4
fig 3 mL, & e 2% BX 3 min, 7524 4 000 r/min &5.C> 10 min,
W2 A HLAH 2.4 mL, B F 5 mL 204, F50 °Ck
WH LR, SR I BE 200 L, IR75E 1.5 min &
%, 200.22 wm JEAEUE L, HRZ2E W 20 WL i#£ 17 HPLC
530
2.3 BHRAOWMAENEILSHIE
2.3.1 % & DL Agilent ZORBAX Extend-Cis (4.6
mm X 250 mm, 5 wm) A EiEH:, HEE-0.01% — R
(75:25, VIV) R s AH 5 T 8k 1 mL/min; £ 0% K R
280 nm; 1A 30 °C; #EAER R 20 WL,
232 JkFELR (D) LEMEELE . RIBCRA LR
SRRy FE G B OIZH 08 f, BRAS N Cre Xof HE S AN
WFRIE AN , A4 2. 27 0T i b RS | i s 1 4l
SUSIIRM , Fe“2.3.17 WU N Bl S R ERE 20 T, 49 KB
I ZH 2O it 3 ] (RT3 oK — 2 B 1Y Cree X AT A Y
(5 pg/mL) A ZS BSR4 2,27 BT 7 ik Ak
PRI, P45 2.3 17 B0 (3 S AR o A, A5 0T BE L
FINARZS SRR R (] 2A) s BRIk 2 )5 5
min ZEFE A, B 2H Ul 48 45 25 25 1.0 JTF ML i
B ZE 2SS RRE L e 2.2 TRy AL BRS  FEAR
“2.3.17IU T A SR ST AR B 25 A SR Y
EI(E 2B) ., HIE 2 Al T, KBRS L2 i P R o X
Cre FINFR I E TC T3
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B. & 25 ZH SR

1:NFR;2:Cre

B2 CreZEMEZRHPLCHE

(2) bl Lz il 5 2 BR 2548 A 2 1 BOK B
25 FC JH BB W I ZH 2L A0 0.5 mL, B T 10 mL
B, A 2,117 TR Cre 28 51 bR E HOE i
il B Cre JiE 5 ¢ 2 433l 4 0.312 5,0.625,1.25,2.5 .5
pg/mL Y FR A0 2 ZURE i, BT vk BB 43 0 o 0.312 5,
0.625.1.25.2.5.5.10.20 pg/mL Ft) 22 371 Jifi 4 ZURE b A
FH 30 0.312 5.0.625.1.25.2.5.5.10 pg/mL i
RO G E RS . B IR RSB
“2.27T0 RN B B 2.3, IR (A S R Ay
BT, e T A, LA Cre ik B2 AR A6 45 (¢) LCre 54
T () e T R LA R AR B (A) HEA T [l 45 51 L
1, MR 1AL, & UL S, Cre 7245 FRZIN T 2 V&
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G R N S TR P A A MR R R (R°>0.999)
FE T T RBTRVR Y 0.312 5 wg/mL.
*x1 KRE&ALAHZD CreyEAFIEMLE SEE

il W R SR (pgmL)
N A4=02727¢=0.0138 09997 03125~5
it A=0.3249¢—0.046 6 0991 03125~10
i A=0211 5¢+69.444 4 09994 03125~10
fil A4=0.2340c+3.858 0 09996 03125~20
" A=02142c13.0921 09990 03125~10
fi A=0.2313¢19.606 1 09995 03125~10

(3K 25 B 55 st 6« 43 91 W) H PN 6 AN [l
() 5, R0 3 d 4% 2.3.2(2) "I T J5 IR Be il Cre ik L
T RN N BR TR MR 0 T B IR R
FES 2.2 TR I sk A B, P23, 17T F (il 40k
PERESIHT , LARSD 4L H I | H A B8R , LA S i v 1
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SER IR LUES SRR SR I 2. k2]
H, Cre Z4HZVRESM A H PN L H 18] RSD #1/NF 10% , R &
4 81.85%~118.83%.,

K2 CreEENMWBEESARERRER

s Hp T Hili(n=6) All(n=3)
(pgnl) FEERSD% B KEERSD MO %
L 3 457 10511 23 10200
! 486 93.67 8.04 89.67
04 797 9750 7971 9750
03125 503 92.80 6.14 89.60
it 8 97 10540 501 10430
25 5.76 9547 550 9%.53
09 28 85.56 6.15 8778
03125 347 92.80 43 96,00
i 6 269 96.50 506 10083
2 629 9750 549 9.83
09 318 86.00 68 9133
03125 545 99.20 524 10240
Bl 15 309 9953 508 10038
35 746 10733 65 9752
09 573 84,07 435 9148
03125 153 89.60 358 96,00
i § §.18 101.21 784 98.54
2 589 11883 589 11430
09 3465 86.67 341 §7.04
03125 3.94 92.80 438 99.20
fii 8 8.10 90.17 8.96 924
2 607 106.00 500 10633
09 331 83.70 311 81.85
03125 509 92.80 437 92.80

(4)Fa MRk B . 2> 4% <2.3.2(2) " 151 F J7 34 e 1
Cre fif P R T HE TR B 45 AL ORE B 222,27 T ik
SNFR IS A3 T2 IR 24 h, —20 °CHl S 24 h R &
filt(—20 °C~ZE )3 W, #ic“2.3. 17 W T i S5 1A o
Br eI m A, G55 R &R Cre g TR RSD
BIINF 10% 556 AR WIRE S T 2 25 5 AR DGR ™
2.4 PELGE-Cre-NPsEXREHLAH BTN S MIER

PR RO (AR s 14H) B 6 H
HERE . KRS  ARZEK 24 h 5, DL 5 mg/kg 17 &
(LA Cre st it , 7 i i & 2% SCHk[16]) )& i ik i 5
PELGE-Cre-NPs, fii /5 531 1 5.15.30.60.90,120, 180,
240,300 min A B, RGO JFF DG It L R ZH 0
BEfh AR B A TE VR T, LAIEARI )5 4% 2,27 I
AN E  FEAE 2.3. 17T T (i Ak A R AT, i SR
TR, LN BRIE TR A 2R b Cre 1 . KRR
FE# k4 5 PELGE-Cre-NPs J 4% Bsf 8] .0 T 90 il
B RSV Cre & i A ARG L ULIEI 3. I 3 1)
W1, 4525 )5 5.15.30.60 .90 min, Cre 7E K LA 41 ZURE i
Hh B i el B R il B I I LG s 4 2 R
120,180,240 300 min, Cre 7 K 45 41 ZURE i o B9 75
H v B AE S il B O G SR IEIZE AT
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BFFEY Y Cre 7E 5155 4H Lt , PELGE-Cre-NPs £F K B & 4
20 B oA B S 38 AR R TR A BT R K W) ARk ) T
KAIEHRRTE -
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t/min

3 E# kTS PELGE-Cre-NPs j5 7~ [ B [8] 55 K fR
BALHRF Cre SENTHIER
2.5 PELGE-Cre-NPs7EKREHLFERPIZIRNIFHE
fi HI DAS 24 3y 27 B4 X6 K BRLAS 2H 2UFE &t o Cre 1Y
W EE G HE AT AR 5 ARG KR 6 N2 T34 24 -
AR DL B 4, FEA ¥ S 8K 3. UIZS-RHIhE& T
1L (AUC-,) iy Cre ALV FIITEM AR B, 25 R R,
Cre 16K B ZHZURE it b 04 3 A ol e B UM i
JICFE B o0 5 DASF- 2473 B8 B[R] (MR-, ) 2y Cre His B8 B
WrdGs , 259 IR , Cre 76K B L ZURE (b v iafy 7 R[] £
B R I O il B 5 AR, Cre 7RO I
J B R 2 e R AR i T R O I () 43 0
4.83.5.93.3.75.4.99.3.89.3.95 h.,

10+ g 30 -
o w30 o P i
“eb = o0 J "o j
Exy 20 =20
4 = =
3, <101 < 104
0 ——— 0 —— 0 —
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
t/min #/min t/min
60 307 )
w40 ¥ 0 i
40 %30 %201
?20 & 20 E)
3 510 < 107
0 —— 04 — 0 . —
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t/min #/min t/min

El4 RE#BkiT5 PELGE-Cre-NPs G Xk R &HAH R
B Cre By F1925-BfH 2k (x +5,n=6)

x3 E#BKEST PELGE-Cre-NPs S KR &HLAHERT
Cre NEEHHNESH(EBEEEE x+5,n=6)

ZH L Li§ i fi il i
AUC-/(mg'hL)  1886%1.66 43361499 5136534 8186£1234 3331£3.19 27731476
AUMC,-/(mg'h*/L) 3653%124 8527+3.06 101.84+387 154801655 100.04+2.06 5128+323

MRT;-/h 1941012 197102 198+123  189£021 1882006 185£0.19
VRT,-/* 2182005 2172007 2102005 225:007  210£0.03 2214009
finh 4831198 593:234  3T75E18T 4991254 3891105 395£2.67
VL 1022023 0472008 0331007 0242006 0333004 0641015
CL/(LA) 0.15£0.06 0062002 006£0.02 0032000 006000 0.11£0.03

Gl (1) 8471243 21811556 2205675 481611398 29.19+5.64 1794%6.12
AUMG,: 254 515 [R] e BUGF Bt (] e B4 s VRT -« ¥ BA B TRD 9 )5
Z Vo AL CL T RR 5 o IRIEIR
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3 itig
N LA SE A5 R o | B i ik i 5 PELGE-Cre-
NPs Ji7 , Cre 75 K BRI 2 AL 34 4041 45 25 )5
5.15.30.,60.90 min, Cre 7£ K 4% 24 H 1) 5 i ph 5 2
FRAR YR Ry Bl B BB B L 5 2R 24 5 120,180,240,
300 min, Cre 7£ K B A5 4121 b (9 15 1 el o 2K 0 A2
it B OB Lo AR B I TR HERS R LA 2
AUFE S Cre 9 & 5 B 76 I, AR 4141 Cre & it
P Y SE N <k
P2 45 R BoR, Cre TE M 4 41 Y
AUC— 5% K [(81.86 +12.34) mg-h/L], fu- %5 K [(4.99 +
2.54)h], #&7~ PELGE-Cre-NPs 7 K Bt 20 23 b i) 2 A
Z HiH B &M% . Cre 78 JF 41 21 (19 AUC.-, J&
[(43.36 +4.99)mg-h/L], 1.5 £ [(5.93 + 2.34)h], MRT,,
A K[(1.97 £0.12)h], #&/5 PELGE-Cre-NPs 7£ K BT
HAPWA —E 5010, IR R . Cre R0
i) AUC,-, 5% /N [(18.86 + 1.66) mg-h/L], {H H MRT,-,
[(1.94 % 0.12)h][ K FIZ 2y TE A 2 4L () MRT, - [ (1.89 +
0.21)h], #2718 PELGE-Cre-NPs 75 0> 2H 4 v 4 43 A %
> AR B B3 . Cre FERAL S IR A BT oA, 327
2N BEIE o 100 5 B, 3K W] B 5 Cre Sy 550801 19 /Ml
EWAH K,
A X A 2 BT A S AT AR R s SRR B
55 Cre {35748 Fb , 1l i PELGE-Cre-NPs Ji7 , Cre 7E.0> .
JHE B B IR R 2 R (4525 05 120 min) 43
S 1.39,1.66, 1.56,2.53, 1.56, 1.42 ug/g F+ & 3.37.
7.82.10.11,14.11,9.82.4.93 pg/g, $2 7~ 7 I 14 ol 2% fd
Cre 75 K A L2 (4 43 A1 3498 Fn kg i, w125 38 3 1K
PEFREY H Y BT 2 TS50 4 25 A A e AsTa] il
IR 340 22 S A e JR BEbFoE e — AL BRIk .
Zi L rit , PELGE-Cre-NPs 7 K F 45 44U R 4547 4
A, LB ZUR 3 OBV i 25 4E 25 L U T B
H AR, AL Jl L I RR A
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