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Preparation of Peganum. Harmala Alkaloids Chitosan Nanoparticle and Tissue Distribution of It in Mice

LI Shu-ping"*, MA Gui-zhi', FU Ji-rui', LI Yan', TENG Liang”’, WANG Chang-hong®, YU Fu-sheng'(1.College of
Pharmacy, Xinjiang Medical University, Urumgqi 830011, China;2.Dept. of Pharmacy, The First Affiliated Hos-
pital of Xinjiang Medical University, Urumgqi 830011, China; 3.Key Lab of TCM Standardization, Ministry of
Education/Institute for TCM Research, Shanghai University of TCM, Shanghai 201203, China;4.Xinjiang Huash-
engyuan Medical Technology Co., Ltd., Urumgi 830011, China)

ABSTRACT OBIJECTIVE: To study tissue distribution of P Harmala alkaloids chitosan nanoparticle in mice. METHODS: The
P. Harmala alkaloids chitosan nanoparticle was prepared by ionic crosslinking method. 80 KM mice were randomly divided into so-
lution group (P harmala alkaloids, 10 mg/kg) and nanoparticle group (P harmala alkaloids chitosan nanoparticle, 10 mg/kg).
They were given medicines via caudal vein. The samples were collected 0.083, 0.17, 0.5, 1, 1.5, 2, 4 and 8 h after medication.
HPLC method was performed to determine the concentrations of drug in brain, heart, liver, spleen, lung and kidney. The target pa-
rameters of drug were calculated. RESULTS: The particle size of P. harmala alkaloids chitosan nanoparticle were 63-231nm, and
the nanoparticle was full in shape, smooth in appearance and good in dispersity without adhesions. The relative uptake rate of P.
Harmala alkaloids chitosan nanoparticle was 2.46 in brain of mice; maximum value of target response was 2.845 and the minimum
value was 1.337. The peak value ratio of drug concentration was 2.38 in brain. The indicators of other organs were in low level.
CONCLUSIONS: P. Harmala alkaloids chitosan nanoparticle has obvious brain target effect in mice.

KEYWORDS P Harmala alkaloids; Chitosan nanoparticle for injection; Tissue distribution; Mice
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Zetasizer Nano S90 % =y 7 F 40 K7 B 43 B A% (3 [ 25 /R 0%
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2.1 DETEE AW B AR AL R F & R MBS M R R AT
2.1.1 SERPEC AW 4 BU500 mg s R BE, % T 100
ml G B G A W08 150 mg 1 2% vKEE R, 1K 24 h, 15:5%
U3 AL e BRI 8V

2.1.2 il B2 A 20 ml, FH NaOH ¥ pH
25,45 1 W, B=SBEMAN (TPP) T 5 mlsK P, 2245 i A 2]
[ %9, 700 /minfii$E 1 h, T4 CF, AR N 6.4 cm,
24 000 r/min 0> 10 min, ¥ VR T8, £95% 5034 A W isioe R 20
2.1.3  BRIEE A YIRS RGO B E R AE (1)
% 055 A W ST AR AR AR A o BRI B
FH 5 AL AL E AT A PARAR A S B T . 4K
SEHPRAZ 96 nm, 4> B (PDI) << 0.5, 47 BE 4 A0 v il 32 2
63~231 nm, L7 F+26.33 mVe QA2 4075 L 1.
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Fig 1 Particle size distribution of nanoparticle
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Fig2 Transmission electron microscope photos
A.10 000x;B.50 000x
2.2 KEIRTEE £ WA R GYIK ENE AR
221 AiES&ME A%  Kromasil ODS-1 Ci5(250 mmx4.6
mm,5 pm, ) ; WA : FHEE-0.01 mol/L B Sk - — 2.1z (60 :
40: 0.4, V/VIV) s FETRL : 40 °C 5 3 « 1.0 ml/min 45 0 3 K < 247
nm; PEFER 10 plo FARAIIER A 3 ng, HefiRE R R4 10 ng.
2.2.2  NTHESREB AR AR R R RIS Sk sE
oot B 10 mg, BT 10 ml B A, /K IE if 3 F 2 25, S
1 mg/ml A% R IE &0 . TR IBOE g e o) B 10 mg, B
F 10 mlEHH, IR AR I 25, BIAS 1 mg/ml A9 I BRI
2.2.3 ISVREM BV EIRI LR PSSR AhBE/N R RS BRI
0.1 g &4H41, A 10 pl AR (10 pg/ml) 0.5 ml &5 42 .25 %
FHEE 1.0 ml R FIRRER G, IR AT, P pH>10. F] 10 ml Z R
BRI 27K, LS 02428 6.4 cm .4 000 r/min B.0> 10 min,
B B2 ML, 85 CARBHET LR Ll . FR i 200 pl it
S AR, 2.2 17 U Rk SR VRN 2 L 0 SR g 1AL 15
FAPEXT BRI . SSBUNR, # FR Jr i AP A 25 &% & A
Yt AE“2.2.1700 F 3% 40 F UERE 0 g E AR PE X
BREE, S5 R AEE e AR T, 2 IR e E A s 5 Iy
VEPE 5B AT, HAERE MR AL P R i R 5 AT P iR,
Tk RN R AT
224 FRUEMLAIHES A BIEL0.1 g /DREHLITRE 23K,
FEHNIA L0 pl PIFRHE (10 pg/ml) , 23 FII0 A [FHAFR %) B8
T T S BT R R 430 4.2.1.,0.5.0.2,0.1
0.05.0.025 pg/ml WU . % “2.2.37 W T J7 ik Ab BB &, 9%
“2.2.17W R ARSI E il AR . LRSI TE
A el e T RRUR DA s g TR R A () SR Ak b, 22 (0K Sk
VIR A LU R MR T (o) AR , A T [ E AR AN TR H 4
FI25 4 Ay AR, L3 1o SR 3eI, 25 GU0% 06 3 A W AE /)N
OB O T LT 4 2 R B 2 e R T R P
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Tab 1 Regression equation
il (HlED i r
i ¢=2086+0.1975 0.9978
L ¢=1974x+0.1890 09975
i ¢=2186x+0.176 6 0990
i ¢=20.76+0.199 0 0.998 8
T ¢=1831x+0.180 4 0.9963
(i1 ¢=19.07x+0.199 | 09977

2.25  JMFEEICRIATE  ZrE0.1 g /NRAS AT, ST,
R IA 10 pl IARIR (10 pg/ml) , A3 SIIIAGR | R vk
FEUIR I A WO BTV, 2.2 37 TR R AL S L
“2.2.17 TN AT S AR AR AE T SRR W E i, DA
1T B 5 SEBR A BT B 22 LT [l . i
ARG 25 R WL 2,

R2 MEEEIRBLER (xts)
Tab 2 Results of methodology recovery test(x+s)

AR TR, %

it

125 pg/ml 0.82 pg/ml 045 pg/ml
i 9.6%1.89 998271 98.4+2.57
L 99.8+2.67 96.6+2.93 89.1£3.05
it 93+1.713 96.0+2.44 9202244
i 99.3£2.65 92212713 98.0+2.77
fii 9.8%1.59 102.1+2.39 105.1£2.51
B 92+1.77 100.7£1.93 98.0£2.57

2.2.6 FREUEDCERS A0 g /DR HES R E L 1K,
TEEIIA 10 pl AR (10 pug/ml) , 43 FIA G P AR e
AT E A YR X BRI, 45 2.2, 37 U )y A P
F5242. 217 TN TG SRR E | 10 SR TR AL R RIS
S 03 A WK B VAR, AL Sl AR R B I 5 AR N o
WL FE 2.2 17U N I  IC SR IE TR A0 DL A1/AX
100 % P nlficA . FHURICAR AR EE R UL 3.
3 RREWRRRKBER(xLs)
Tab 3 Results of extraction recovery test(¥+s)

AR TR, %

Feih

1.25 pg/ml 0.82 pg/ml 045 pg/ml
i 88.7+2.16 89.2+2.63 905+2.11
D 8934277 95+253 91.8£2.99
fF 91.5+237 92.1+241 90.9+2.94
T 9634253 9424257 90.0£2.17
T 938+1.79 98.1£2.63 952£2.12
B 91.2+2.67 90.7£239 9334295

2.2.7 FEHERIG A FI2.2.47 5T 5 $52.2.37 3
T AR $ 22,17 R €033 A5 F HERE I A2 |, i R {0 1
P& ) F P SE 6 K, B A R 1 Uk GESEE 6 d, 1T A
AH ARG . 455, HIN L H R RSD<<10.0% , 1
AR R AR A PR R A TR AR R

228 FAEMIKE 4 BIE2.247 T F A R LR TR
“2.2.37T0 FOrRA LS L Ay BIHE 0.2.4.6.8.,10.24 hilE . 45
W EEEMRSD<10.0% , FHIRE G AA ST RLIT

2.3 DEDETE A YIEE ST BB KBTI R B LR 2 TS HE
2.3.1 2Pyl e R PR FR AR 254 R A S ek T LA
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H LR 3 S HORf ik (1) FXHRIBCE () o n=(AUC) /
(AUC) . 3, AUC Ay h e JEE - (8] i e R A5 58 1 48 1 el
UL Al 2T 1R VAR p A s 43 501 2R 2 W i 590 2 2 v
Wo rn>1FRAYHIRTE L G B S S P A R P, AR,
B ) HOR @ s <1 RoR R o (2) 3L AR (1) o 1=
(AUC)w/(AUC)) e 2UHF, 2 0 25 )50 B2 W)V OV S 8 1
BITERETE . 6> 1 RN 25Dl R0 FE R B LI AR R A8 B A e
P 5 1 R, e PR A ; 25 RR A o5 2 s TR0 o B LU,
Wi B 24 1y 1) 0] L re e 49 o ) R B (3) IR HE () o e =
(Cna)of (o) so I, o IEURE , B BAR B Y e
HH 251 500 O 25 ) 3 A BRCR: , e R, SRR 25 ) 43 Afi
HIRCR NI .

2.3.2 R IELE Ve RMHA WS LR/ SR 200 A1
LT RRESE 80 H KM /N BEALEY 432 8 4 (8 MBI A1)
FE2H 10 HUNR I 23 /N, 53 301 2 iv 9% B3 A Wil S Mk
(10 mg/kg) 3602 LE VIR SREA KR (10 mg/kg) o 43
MAEL 25 0.083,0.17,0.5,1.,1.5.2.4.8 h 4 FE/IN R, e 1)
FBO/IN B SO (JEF LB PR AR R K R A AR L R
TGy o S RS BRI AR 1 0.1 g, #26°2.2.3" U R
T7 AL BAR N D E A LG R A ALV E
3p8T B AT /0T TH RS AR 10 AUC, /NS HA Y&
S E S5 R IR 45 Wk - (] 2R ILIET 3.

x4 PMREBEHAGYEENELER (x£5)

Tab 4 The results of determination of drug content in mou-

se tissues (X + 5)

=N
CORE p— e :
Hi it i Hii K b
0083 Al 2851042 3234032 506+050 481+092 2141032 412033
OpRED 6.7910.66"° 1071015 1745039 1724055 1434042 1.03£023*
007 W 2501060 1891045 2874188 3761065 1241008 2667026
GPREL 60911337 0640197 1145029 1.68+0407" 0.69+0.14° 0.77£0.14"
05 il 1665013 110£0.10  1.51£024 1631014 0.72+0.16  1.75£0.05
GpRki 4281086°° 0401008 0414009 0.93+0.68  03610.10°° 033£0.11°"
1 W 0941018 0811020 0471006 150036 0361011 099037
GpREL 35910757 0291007 0494017 045+0397" 02740.08  022£003"
15 W 1012009 023£009 0394003 032+001  024£0.01  031£0.02
OpRKD 1471053 0231004 02640027 042+0.08  0.16£0.03° 0.18£0.01""
2 W 0324002 0321008 0181002 022£001 0234004  0260.04
GokE 022£010 0261003 02140027 0.18+0.08  0.54£0.09°" 0.13+0.07°
4 W 0125004 034012 0124002 0361005 0241005 0.12£003
GpRED 020£0.07° 018£0.02° 02540027 0.12+0.03"" 0.1840.07 031006
8 W 0054006 0151009 0081002 013003 0.10+0.04 0.13£0.07
GORE 016+003  0.18£0.02  0.03£005  0.08+0.01°° 0.11£0.03  0.12£0.08

5[] ] R PR L ©P<<0.05, 7" P<<0.01
vs.solution at same time point: *P<<0.05,“*P<<0.01
MR 4 B3I, TR iv 45 245 1 1 h A, B BETE A= Wit

VR WS N AORLAE /N B LS UNE 85 1 0 A1 22 S O
T[] — Fo 1) 8 KA 7 i 28 24041 W B B 8 TR L 1B 1 h
J 565 5635 AR e R ORI AN AR LE 25 LU 43 A1 e T AH
] o 3 AT B AR PR A A KO B AR EL A S ] A (EL I 7R i s 5
FA I 1] A5 PR O 58
2.3.3  BREEZEE YISO I AN S
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x5 BEMESH

Tab 5 Target parameters

AUC, pg/ml*h t.

iﬁg’u‘ R
fi 298 734 246 238 - -

JiF 5.68 5.49 097 033 05246 1337
[ 453 3.01 0.66 0.34 06578 2439
i 3.36 258 0.77 0.36 0.8869 2.845
K 397 312 0.79 0.69 0.750 6 2353
In 325 2.76 0.85 0.25 09169 2659

P12 5 AT D0, 9% 5035 A= M AN KL R I .y 2.46 , o241
A E R BN L DUVE SR8 B A T & L AR B Y AT, B
TR 0% I3 L W C R ME KO £ KA R 2,845, e/ IME
R 1,337 5 B 35 A1 Wil e IR AR I e die KA 2,38, 1
HAMERR G e 29/ 1, 6B 35 0 3 A1 W idie TBE AR B B
A2y IS %) M B T e, S T AR = A A IS ) A3 AT
3 itie

A5 245 0y ) B A i) 700 A8 - o R L A B AN
[, T I RDR AR AR REPEFE Y, AR R R,
H 259032 BRI, Ab 2 156 PR = R MAC3REE 5 s, 207 4
FRART T GRRAR A RIS , T L 3 A A 45
ol I, EAAR PR A AT A S e SRR AR S 2
[ AR TR], DASE 2 AR T2 A g oK il 5], ol 2 25 Y fe
PRI A3 A A= R P B S 5T 1 24 B /Nl e s )
NN BEEVE R 258, B B 2 B TR TR
N BRI A% 38 25 ) Al () R B4R T FRL A 20T AE 100
nm /A7,

AEFE T IR S 3 AR s R Se AR e i S A
UK AR IR B ik 2 e 2R 129, BRI AE A T P A ) A
MBS, 25 2H 2 6 B 38 A Wi BEARAIR, A6 — 2 B[R]

BT I RRI 2 BRI G H o DRI AR P 20 A SR SR
P25 SR A R R S R AR A
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