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Tissue distribution and targeting of Magnetic Nano-liposomes of Sesquiterpene-
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Abstract: Objective To study the tissue distribution and targeting of Sesquiterpene-Rich Fraction (SRF), Liposomes of
Sesquiterpene-Rich Fraction (SRF-LP) and Magnetic Nano-liposomes of Sesquiterpene-Rich Fraction (SRF-MLN) in the mice.
Methods HPLC method was used to determine the concentration of lactucin in tissue samples of mice. Taking the content of lactucin
as the evaluation index, the concentration of SRF group, SRF-LP group, and SRF-MLN group (plus magnetic field) in different tissues
and organs of mice was studied, and the targeting effects of different dosage forms were evaluated by AUC,.1, 1, MRT, TE, RTE, and
TI. Results The concentration of SRF-MLN in heart, liver, spleen, lung and kidney tissues was significantly higher than that in the
SRF and SRF-LP groups 10 min after tail vein injection. The magnetic field was applied to the liver of animals in vitro, and the
AUC .1, , of SRF-MLN group was significantly higher than that of other parts, and the MRT was significantly prolonged (P < 0.01).
The TE was only increased in the liver, and Tl was above 10. Conclusion Under the action of external magnetic field, SRF-MLN can
change the distribution of drugs in animals, prolong action time of drugs, and improve specificity and targeting of drugs in liver.

Key words: Sesquiterpene-Rich Fraction Cichorium Glandulosum Boiss. et Huet; Magnetic Nano-liposomes; magnetic targeted drug
delivery system; lactucin; targeting
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X nwiys (e AME 2 B2 5 mm, &
i 63758 5 4 2 500 v 307 1) [ A Rk )
23 @/t

SRF.SRF-LP i SRF-MLN 43 531 0.2 g/kg™”
A5 gh /N R B KRS 45 245 0.5 mL, 433 T4
74 J5 0.083. 0.167. 0.333. 0.5. 1. 2. 4. 6. 12h
B, Ab%E, 2 H0ECe. FE. . Bl B, BTRE,
SrAHERFREL 0.1 g, &M 11 3 IAAEEEERK, DA
e A A AL A, AR 3 min, 4 000 r/min
B0 10 min, HU_EE W 200 pL, AN HEE 1.0 mL,
I, WHEVR A 3 min, TR O 280 (12 000
r/min) 15 min, W BB T 40°C/KIE LRSI
+-, F 100 pL HEEH A, HL 20 pL #EFE.
24 WWBEZRA HPLC EME
241 it Kromasil 100-5 Cig thifiF: (4.6
mm>x250 mm, 5um), Fusion-RP {#¥"4 (4 mmX
3.0 mm); VishtH: HEE (A) -0.2%FKR (B),
BEEEVEML: 0~30 min, 15%~28% A; 30~40 min,
28%~15% A; tillEK 256 nm; AR 1
mL/min; #:iE 35 C; @R 20 pL. HEIREEREL
DLl S E AR T 3000, iR LA 1.
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B 1 WEEZH (A) 1 SRF-MLN ffBE (B) HPLC Elig
Fig. 1 HPLC chromatograms of lactucin (A) and SRF-MLN
in liver (B)
242 PrAERRZREIZH]  EUSA4141 0.1 g, JHAEREER
IKEJH, AN TARR 20 pl, AH2 TR 259
W 0.02. 0.05. 0.10. 0.50. 1.00. 3.00 pg/mL
HOEAEIAAY el 0 W 2 bt Y S P DSty R P (S = i o
Mg o CAMETAR AR, Bk B R A bn gt AT
AAERH T, AFEHLRIbRERZ R 1, 4531
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Table 1 Linear equation of lactucin in various tissues

HA LT r

i Y=38.533 X+0.765 0.999 4
JiF Y=39.248 X+0.705 0.998 5
i Y=39.212 X+0.298 0.993 9
i Y=40.261 X+0.439 0.999 1
Jif Y=40.256 X—0.231 0.996 0
=) Y=38.382 X+0.301 0.996 8

FEU 1L R AE 0.02~3.00 pg/mL 5 TR LU &
RIFEMIERR.

243 FEEERAE AT AWk 0.05,
0.50. 3.00 pg/mL s B0 M IR, % Bk T
A R IE bR R R e L S E RS, H
H PRS2 B SR R S dE R e 3 R, H R %
RERFFE LR, EL6d. 455 WE 2. 3FIRER
H P RSD /T 2.9%, HIi RSD {5/ T 3.7%.

*2 BEERRER (xxs, n=3)
Table 2 Results of precision test ( X s, n =3 )

A REWE(wgml™)  HPA RSD/%  H A RSD/%
il 0.05 1.35 2.08
0.5 2.32 2.33
3 1.65 1.92
HF 0.05 1.67 3.10
0.5 2.51 2.41
3 1.53 3.32
i 0.05 1.19 2.08
0.5 1.46 1.67
3 2.66 2.37
Ji 0.05 2.23 2.07
0.5 1.61 3.24
3 1.47 2.42
it 0.05 2.07 2.15
0.5 2.19 2.51
3 1.30 3.25
=1 0.05 2.67 2.15
0.5 1.36 2.20
3 2.19 2.14

244  [FICRIRES A A4 B 0.05.
0.50. 3.00 pg/mL 1l 5 E 25 A, 1% Bk
A ERIE bR RN e L S E RS, TR
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#3 EWHRRWER ( xxs, n=3)
Table 3 Results of recovery test ( X s, n=3 )

A TN E/ug [T 3/% RSD/%
i 0.05 98.24+2.13 2.17
05 98.66+1.39 1.41
3 99.38+1.61 1.35
JH 0.05 98.82+1.33 1.35
05 99.11+1.58 1.59
3 98.57+1.07 1.09
i 0.05 99.65+1.37 1.37
0.5 100.19+2.32 2.32
3 98.72+0.82 0.83
iz 0.05 100.24+1.24 1.24
0.5 100.43+2.48 2.47
3 98.69+1.33 1.35
it 0.05 98.1+2.22 2.27
0.5 99.37+2.75 2.77
3 98.51+0.72 0.73
(=) 0.05 98.27+1.66 1.69
0.5 100.34+2.25 2.25
3 99.96+0.99 0.99

25 INRIERER ST

FRIE U 25 iRk BE O e 25 5, R4
Wz, W 2. ATLUEH, SRF-MLN 47ERF.
Oy R AV AR LSS R A e T SRF 4.
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WA 259 25 AL 23 38 F PR (R INF TA) - BT R AR
1k, #% 18 Kinetica 4.4 253 F2 7 A THE 5 423
AUCoo Ml MRT 18, Z530WEE 4. WTLLUEH, SRF
SRR 25 2 J5 7 AN 42 1) AUCE N =1 2R A
ORI >0 >ifi>RE >, 1fi SRF-MLN %525 7%
FAHL AUC 1B M =1 BMRAR ORI > it > >
JE>0r, H SRF-MLN 5 SRF iR thig, HAE
FAHLNE AUC fH 72 SRF JEIR 41.64
(). 3.19 (o). 6.35 (ff). 5.17 ('B). 8.21 (i)
f. SRF #l|i SRF-MLN J&, 7E4RP L)
MRT 2B B, JCHEENMEF, MRT M
2.5655 h #4hn% 10.049 h, ¥ KT 3.92 1%, ZHE
# (P<0.01),
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2 SRF (A). SRF-LP (B) #1 SRF-MLN (C) /i
A& BRI E
Fig. 2 SRF(A), SRF-LP(B), and SRF-MLN(C) distribution
in various organs of mice
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AR (B0 A PEARAE AT AR A . H5 TE. RTE. TI, XJ
SRF-MLN (¥R A AT PR, S5 5R W3R 5. 45
FW, 5 SRF 41tb#;, SRF-MLN 41F% 778 FFE
TE $&hnok, HARBEAC, [FES SRF-MLN & HAE
(1) RTE NIFEE, HR¥NOE, EFEN T KT
10 H& A& K.
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TE=— «100% RTE=—2_"2,100% Tl=——t=t’n 0%
Y. (AUC,.), TE, (AUC,.),
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Table4 AUC;.1,, and MRT values in tissues
H AUCq.15v/(ng ML) MRT/h
R SRF SRF-LP SRF-MLN SRF SRF-LP SRF-MLN
Jiiid 0.4332+0.1788 2.3769+0.4281 4.0819+£3.2735 2575940.2673 44439406556 5.0875%0.6771
= 0.7700+0.2558 3.0093+0.2127 32.0630+4.5521 25655404212 3.7804+0.1488 10.0490+1.3722
L 0.5145+0.0824 15428+0.1129 1.6408+0.2227 2.7284+0.2256 2.5809+0.0876  3.0996+0.452 2
it} 0.2816+0.0548 0.7503%+0.1516 1.7894+0.1995 2.216840.1877 2.9247+0.3448 7.543240.5365
fiti 0.4265+0.0689 0.8240+0.1228 2.206 1+0.2236 2.8129+0.0865 2.6645+0.216 7 7.2248+0.6571
e 0.2394+0.0521 0.7176+0.1205 1.9651+0.2788 1.4771+0.0628 2.8994+0.0891 5.785440.4559
%5 SRF. SRF-MLN HY4B 4R 0[5
Table 5 The tissue targeting effect of SRF and SRF-MLN

HAH TEM TI/% RTE/%

SRF SRF-MLN
JH 28.89 73.29 4164.03 153.69
L 19.30 3.75 318.91 -80.57
it 10.57 4.09 635.44 -61.29
i 16.00 5.04 517.26 -68.49
5} 8.98 4.49 820.84 -49.99

()& MRT RNV E A, MRT /N, 259095 b
o RN AR ER, BEESANMMEL, A
7R R L 1 R A RO BF R i B AR
fhi#a3sHH, SRF-LP Et SRF. SRF-MLN Lk SRF-LP
Ll B 3 B BT v, RS Y
JuH B2 . MIEL SRF-LP 41, SRF-MLN 41 AUCq.151
PEE T 10.65 fi5, MRT KT 2.66 fi5. AHfFLLA
TE. RTE. TI RiIFMAIMSE G SRFE 7R/ RAAN
I3 A BIRE A PERRE AN AL . Hodh TE "l RFE R K
—HFIEANF A & 22 7, TE BR R Rk
PRUER, Z4MTEIZALT 0 MRZE . RTE NIE
B, HEEBA, R, T KT 1 R\AY
XA R E R EAR RN, <1 RETGHE M,
TI oK, #EmEPEL. SRE-MLN 47EfFEF TE
#hn, HT1KF 10, UiHH SRF-MLN 2524)5 12h (N
B SRF 241 1 1L B B AE AR oA &, A PR
RIS BR T T KL 436 1, ERHAREE X
(P<<0.01).
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MLN 20738 1 s B R AE SR N 10 23 A A0 B i
e, W i T PR SEEAL, BA — e ks
FEE M o (B DR Z R I 9N K I S5 AR S T i A

i AT — RIIHIRAT T . B WL [ 25 2538
A I TG AR, AHARHIEFE N B ] Y256 25
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fa 3B OCRRTEER -
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