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W E BN AARETFERERARAE(Cur-SLN) £ K KA N GER 5 H 4 5. FiE KA#MILEH & Cur-SLN, H# SD X &
KA Cur JR# 25 2842 Cur-SLN 28, 2045 X, P40 K R 39 2 RS hE S48 5 25 4 (VA Cur it iE 57 239 4 25 mg/kg) , 231
F 25 %025 0.5.1.2.4.6.8.12.24 hat, 5 & K Row Jh BAelT 208, KA & 20k A8 €38 n 8 Cur £ R F 48P 6h4% , 5F o 47
ARG HAHFN, R Cour b s M B AITALF 4 n T Z R E QLT E S 5 4 0.064 75~129.50,0.064 75~64.75
0.064 75~129.50.,0.064 75~129.50 wg/mL (3 X 7 0.99), & & T k34 4 0.064 75 pwg/mL, #m FR3) %4 0.012 95 wg/mL; B 1, B ]
B EABAEFE IR E A D F R TR R, 5 Cur R4 24, Cur-SLNA X s B M (0.25~24 h &
A1) &) Ao BF(0.25~1 h,12~24 h &-Bf i8] 5 ) 2B 248 % o Cur #9453 2 5915 (P<0.05 3% P<<0.01) ; % AT (2~8 h &-Bf ) &, ) 2847
&P Cur g 423 BHBEK(P<0.01), 518 ¥ Cur bl BRI R ARG 35 T LS B AR5

XEIF EF T RN AR AL 5%k KR BRuRin Gtk

Study on tissue distribution of curcumin solid lipid nanoparticles in rats
LI Xu,HAO Di, WANG Zi, LI Nan(Tianjin Institute of Medical and Pharmaceutical Sciences, Tianjin 300020,
China)

ABSTRACT OBJECTIVE To study the tissue distribution characteristics of curcumin solid lipid nanoparticles (Cur-SLN) in
rats. METHODS Cur-SLN was prepared with microemulsion. SD rats were randomly divided into Cur raw material group and Cur-
SLN group, with 45 rats in each group. The rats of two groups were injected with the corresponding drugs (by Cur, 25 mg/kg) by
single intravenous injection. The heart, lung, kidney and liver tisse were separated at 0.25, 0.5, 1, 2, 4, 6, 8, 12 and 24 h after
administration. The contents of Cur in different tissues were determined by high-performance liquid chromatography method. Their
tissue distribution was analyzed. RESULTS The linear range of detected mass concentration of Cur in heart, lung, kidney and liver
tissues were 0.064 75-129.50, 0.064 75-64.75, 0.064 75-129.50, 0.064 75-129.50 pg/mL, respectively (all #>0.99). The lower
limits of quantitation were all 0.064 75 pg/mL, and the limit of detection were all 0.012 95 pwg/mL. The intra-day and inter-day
precision, accuracy and extraction recovery were in line with the requirements of quantitative analysis. Compared with Cur raw
material group, the contents of Cur in heart, kidney, lung (at each time point of 0.25-24 h) and liver tissue (at each time point of
0.25-1 h, 12-24 h) of samples were significantly increased in the Cur-SLN group (P<<0.05 or P<<0.01), while the contents of Cur
in liver tissue (at each time point of 2-8 h) were significantly decreased (P<<0.01). CONCLUSIONS After Cur was prepared into
solid lipid nanoparticles, its distribution in heart, kidney and lung tissues is increased.

KEYWORDS curcumin; solid lipid nanoparticles; tissue distribution; rat; high-performance liquid chromatography

L' 254 4iF (cardiorenal syndrome, CRS)?'E’TAIL‘HEE‘H FE BRSNS & 8L, Cur ik 1]
B W — 2B — A E B D RE i E A e T AL 235 CRS BRI B LB K B D RE LA S il 2H 4145
Rt B RCEAEIG IR, e & P 20 E N '%‘EEIJJ B 114 ] i Cur B9 AE YR AR (<1%) HMER TK (5
15 HOR IR HLEI & 2% , O B 45 difb 2 2R WG 2L JE4 0.6 wg/mL) , 7243 pH T B S A AR e Mg 22, H.
L, BT R A AT IR e R AR L B BT, BT B T A P T I R
(curcumin, Cur) A JAE I3 Bk R T15S E"JfLr WEFHEAL i,
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FHEHRIITH (No.21JCYBIC01630) ; KRN A MEEFHEH (No. BUBRES 43 i, M AN 254 i@ 2 1k, SR 254 (2K 8 0], DA
TJWJ2021MSO46,NO.TJWJZOZ]QNO?B) ) ‘ ﬁﬁ%%%ﬁ%ﬂ@ﬁz%%ﬂﬁﬁE[H”D ﬁiﬁ"iﬂuﬁéﬂﬁﬁ,ﬂ;ﬁ%ﬁﬁfﬁﬂ
§ SRR BT B KA R it.0ze- 15 WA Curfjtﬁ'b‘ (E Hﬁf*ﬂﬂ?éﬁ LA, LAY
27236137, E-mail:llittlsnows@126.com A Cur-SLNYAYT CRS Byl R LS %

294+ China Pharmacy 2023 Vol. 34 No. 3 PEZG 202345 344555 3 1Y)



1 #E
1.1 FENEE

AHFGE T FH 3 B 28 LC-2010 U 25 %00 A € 3
(HPLC ){X ( H 4% Shimadzu 23 7 ) , XW-80A R ifx ig I A
U EHEERIANEST ) , HWS-24 B H1 HIE /K 7 54
(L ig—fa R A PR F]) , XW-80A HY 2 i i i3
Jipidtas (LM AT ) , PHS-3C RS % pH it
( VA 2 R 22 AR AT FR A F] ) L SZ-100 T 4 K A AY
( H 7% Horiba 24 7] ) , AB135 8+ 7 4y 2 —HL T K.
AL204 T3 43 Z—HLF 43 B RF- \PL203 BUKS % HL K
MR -FE A 2208 (L) A7 R B4
1.2 FEHBSIAHA

Cur XF B8 iy K 2060 BE S (P9 AR 24900 [ v R
24 i K R i 5T e (L5 43391 A 110823-201004 , 110756-
200110, 4l KT 98%) ; Cur JFURIZG (415 TZSW200317-1,
4l 99.0% ) [ VG 28 AR R A BR S A 5 Hoaxilin
H1 R S0 2 B AR , AR A I oK
1.3 ¥

AW I RS2 56 540 M SPF 2% SD K KL, 290 H, A
P R 220~240 g, ALt 4l ARSI sh I E A B
OSTERRHE, S AT S o SCXK (52)2019-0006 i
FHEh 3476 sh IE % BB & R, 3 ORI IEH . AR
ST ARAT I S 25 BL 22 5T TS B2 B3 2 it ofie , 12 B
B L5 IMPS-EAEP-Z-18JCQNIC13500-01
2 FHEEHER
2.1 Cur-SLNBE&aH &

S5 AR UGB ZH 1T 7 7 £ Cur-SLN TR B : B
HAb 5 & iY) Cur FIEEIRTR , T 65 °CIE1k, A 2 mL AH[A]
TELRE 1 2R 11 B4R 80- £ B VA W (L& L 1:4) M8 mL K,
WHE 1 min, BPF5 K Gyl B k2l o AF A R4 e 1 (1 020
t/min) N, 8 FIRIHEFLAEE S s 17 A3 BEEE A 2 °CHY
A KR AL AR G 4R 22 L 2 °COR- IR T 41
15 min, B 75 Cur-SLN JR& W (42 T+ Cur-SLN 1% Cur
JERIZ52490.77 mg, B2y 1R 7.72% A0 2K 87.73%) o
A5 BT ] Cur-SLN By B AL P T K 4, SF- 340k 420
(168.9+1.0) nm, Zeta H1{i, y — (19.60 + 0.35) mV, £ /41
WEECH 0.212 £0.020,

2.2 HEMHERTH CurSENEFENET

K FH HPLC 7A A K FRAS 24 URE iy P Cur B 75 i
2.2.1 i LI DIKMA Diamonsil Cis(250 mm X
4.6 wm, 5 mm) K @5 FE, L 2 -0.50% B iR 1 T (58 :
42, VIV) R T SRR 5 4G I 45 oA 58 ARG I 28 | 4G I K A
426 nm, i 1.0 mL/min, £ & 4 35 °C, #EkE 5 H
20 pLo
2.2.2 RWIIEISE (1) Cur XF R 5045 0 K 25 FR B
Cur % FE 5 13.21 mg T 10 mL A7 & 25 F0f i, i B s
fRIFF R R 25 4250, BMS BT W 0 1.321 mg/mL )
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Cur X S I A, T4 °CUKFE T ORAE . It T Y
755 6 ) A 7 B YR P B R VA T o (2) RSB RN R
TRV R BRI A 75 26T HE ) 20 mg F 100 mL fi e
AR I B R R R BEAT, RIAS I vk
0 200 wg/mL B NERIEI, T 4 CCREOEIR-AT -

223 ZGUER R R ERC W B R BT R
J& , PR IEFR 8 R 1 2 A A BRER K 513 56 R R 0
&, L4 000 r/min 5.0 10 min, WEHC 35 W 180 pL, 4%
BN HE N IR SRR 20 wL . 218 2 TE- T IR A 1
FICAFLEL A 9: 1)1 mL, #4J5E 3 min J&5 , LA 12 000 r/min 5
0> 10 min; /MO EEA PSR 900 LR 2 7 — 5
DA LRARIR T, BRI B 100 wL &2 3%, iR E 2
min, LA 12 000 r/min &5.0> 10 min, B SR HEREIE .
224 LIEMELE B AL I E TSR, &
2% A +Cur(0.647 5 wg/mL)FES AN K 25255 0.5
h A LU i A3 i, 502.2.37 00 R 7 VAR (25 1 H 41
FESRA T B IANAR) G, - “2.2.17 300 F (6 1% 4 14k
FENAE  ie R ik, 4550 BoR , Cur MR B R 44 i it
8] 435129 5 10.1,15.0 min, 2 > @304 5 A T30 B I8E
R4, B AR E L Cur AR RIHIAMILT 2 000, H A&
B e B P IEPE ) ORI Cur IO , 2 HIZ 035 4%
B EEERA S5 1~E 3,
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Bl =EHAAHMEHPLCE

50 50
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A7 L IEAL ST+ Cart I ER B. %5 B 4140+ Curt Wb
50 50
40 40
=k K
2 30 330
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£20 N £20 | .
I . ES I JL iz
0 /t“ J’k 0% /L

0 25 50 7.5 10.012.515.0 17.0 0 25 5.0 7.5 10.012.5 15.0 17.0
t/min t/min

A5 0.5 h L IEH S AAR B.4324)5 0.5 h Y 414U+ N R

50 50
40 40
230 Cur 230 Cur
Efg l ok Efg h K
0% K 04 }\

0 25 50 7.5 10.012.515.0 17.0 0 25 5.0 7.5 10.012.5 15.0 17.0
t/min t/min

C.2524)5 0.5 h R4 8+ dn D. 242455 0.5 h BT 4+ N bx
B3 4AZ5/50.56 h SALAFEB+RRE HPLC

225 AMEXAR g PR GMRAELE  BUR R
£ 20 1.321 mg/mL 19 Cur X B S IE 88 U, FH PP Pt 0
PR 80T v B 0 )k 1295.00,647.50,323.75,129.50
64.75.12.95.6.475.1.295.0.647 5 pg/mL [ Z 5 AR HE I
W o 0 RS 2 W O B R4 2R Y 28 1 AT 180
pL, A iR RIVBRIER I 20 pL, AR5 1% “2.2.37 W1
J7 Ak, B 45 Cur FT & Wk BE 43 51 4 129.5., 64.75,
32.375,12.95,6.475, 1.295, 0.647 5.0.129 5.0.064 75
wg/mL [ R AR B LSRR ST . Tl oG 2
W UM 20 2125 1 50 S, A 647.50 ., 323.75,129.50
64.75.12.95.6.475.1.295.0.647 5 wg/mL [ £ 5 bR HE 7
&, )Rk B, 45 Cur T 5 MR B 43 50l ok 6475, 32,375,
12.95.6.475.1.295.0.647 5.0.129 5.0.064 75 pg/mL [
F G BREN AL URE S o B IR 2 2R O T TR
“2.2.17IU T AR SRR AT e R EIE R, DAAZIR
i 1 Cur A TV BE (X0 SR A A L Cur 55 A AR 5 1T AR
FEAE (Y) AN AR R IEATER A [T, DL 3 R fe AR AR
FETE R, DGR L 3 LI EAGIIER . &5 L& 1,
Fx1 ARALF CurEEEXR EE TR ENRAY
ERER
44 R
b 1=52308X-2.9923
fit F=51253X-17691
B r=4m6K-52011
fF Y=47028X-56051
2.2.6 WS AER B IR Cur X SRIE &L INA
25 FULHSUVRE SR TR, 35 2.2.37 T R 7 45 & Cur iE
T BIR T R R A A R SRR VR DL B Cur IR P R T
e (0.129 5.1.295.32.375 wg/mL) [IZHZUVRE AW , 15
AR BE AT 45 6 6% 0 $242.2.17 T 1 (o 3% S A b
AT, A S Jo e v B B I vk R AT LA, B AR
B FE R Cur TR E 1) H RS 2 B FNERA 5 3% 42 3 d
ERE , 25 S LIRS 2% B ARG . 25 R BoR S H
N . H 8] RSD 34/ T 15% (n=6) , HER 1 S48 7E A5 2~ (5
) £ 15% Z N, A G R PR il 1 4 BT R
2.2.7 FRIRWICE  $#292.2.37 W0 F LB % Cur 1%
b R (0.129 5.1.295,32.375 wg/mL) Y4 Z1R

AR (pgmL) ro FEFR(ugnl) AR (pgml)
0.064 75~129.50 0.999 6 0.064 75 0.01295
0.064 75~64.75 0.998 7 0.064 75 0.01295
0.064 75~129.50 09991 0.004 75 0.01295
0.064 75~129.50 09989 0.004 75 0.01295
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AT, A5 6 0, 4% 2.2 1 W S AR A L T2 SR
Cur W IR (4) FIRE R (N FR) TR (4) o 53U
S AURE A, TR AL B 2 KT, R AR RO AR
i BRI R (0.129 5.1.295,32.375 wg/mL) i Cur Xf
R £ R 20 L, K8 26 R A TR 20 L, B 60
L, IR HE 2 min; L 12 000 t/min 250> 10 min, 4% 5 5 B
AT 643, 2. 2.1 IR S A FUERE I S e SR AR
B Cur W TR (4 ) TR B R IEHEA(4° ). /i
Cur FIR B Z A4 BURSCR : Cur 2RI (%) =44
A X100% ; KEE IR (%) =4/4° X100%, 45
SRR K R TR VR B Y Cur 76O AL 8L A
] i 3% 4% 51k (89.72+2.13)% . (92.68+0.74)% .
(97.31+1.45)% , 7 Jilti 20 21 v 43031 Ry (91.77 £ 1.86)%
(96.27+1.07)% . (98.11 +0.37)% , 7£ ' 20 21 h 4% 5|
(90.56 +2.64)% . (95.19+0.93)% . (97.81 £0.11)% , 7F
20 28 b 43 91 R (93.80 £3.62)% . (97.77+1.07)% .
(95.46 +3.47)% ,RSD ¥J/N T 5% (n=6) ; R E R TEL> |
il B 2L R R RN R 2 1R 95.219% ,94.38%
96.12% .95.72% ,RSD ¥J/NTF 4% (n=6) , 5 & W FE i
JE T LR,

2.2.8 FEMEIRYEE  $92.2.37 W0 F ikl & & Cur ik
b BV (0,129 5.1.295.32.375 pg/mL) U ZH 4K
AR, 2 3, BT 25 °CHIUE 24 h, —40 °CTlt
24 h R ZRAR(—40 °C~= i) 3l 455 R,
A5 RE SIS R B S5 PR o B R B A X 1222 (RE) 3
TE + 15% JE N 3 FEA TE IR 2 Rt R A
2.3 Cur-SLNZEXRO B B AFELNSHEE
23.1 U HAEFECRE KRS Cur 5
BIZ54H 1 Cur-SLN 41 , 540 45 H . T4245HT 12 h JF a2k
BAEEK, Z25 30K 14— 15] 45 2507 1% PR R B0l 8
e B Cur JFOR 24 TR 2 (LA F 0.5% 5 ILALHR 80 1)
A ER KV R L i BLBC ) AT Cur-SLN TR B, LU
Cur PRSI &0 25 mg/kg, 51T 425/50.25.0.5.1,
2.4.6.8.12.24 h#}, #5240 43 5 B 5 KB Bk PR,
SRIGARE , i) 0 5 K RGO B B RN R 20, A B
ERACKE 12T A B ML TE S, A P AR T JE RS B R B
AR E T EOEN AR

2.3.2 Cur-SLNZAZG G St BUEA 24 )5 A [ st
[F1] A5, 4% 2H 2R A L 42 2. 2,37 T T R b B, PR
“2.2.17 T T S SRR E | T s T B AR IfE
2T B[R] B ] A L ZURE S Cur I & . R
SPSS 17.0 3k X 8 AT e 1+ o34, Bl B Dl x £ s %
AN A B FEABR e ABR . AS IR K ME @ =0.05, 45
7R, 5 Cur JFUBFZ5 AH N 2H ZURE S 41 B 382, Cur-SLN 21 K R
L VB i (0.25~24 h A B[] 4 U (0.25~1 h 12~
24 h A& I} ] ) ZHZURE b Cur I & B BT (P<
0.05 5 P<<0.01) ; 1 JH (2~8 h 45 B [A] £ ) A U4 i vh
Cur (5 B B FER (P<<0.01) . 255 IF 2,
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F2 BHAARBATENBESEREAERT Cur FEMNUELSER (x£s,n=5, ng/mL)

i 025h 05h 1h 2h 4h 6h 8h 12h 2%h
Cur RHZGALLIEAS! 2674125 646+187 13241251 16341411 12724144 7314123 3924131 109£0.12 0411021
Cur FRHZ4IAS! 0954134 298+178 4354101 §21+092 48611.02 377+056 218+159 059+120 023+0.12
Cur R FAIAR 7214299 1332162 1809727 2755124 13.35£046 10.13£031 646+15 5424198 1634035
Cur EHZG4LTFALS 182+035 8771040 2071117 75401221 12043+1.92 63731140 2887125 3481030 0.6210.10
Cur-SLNALLIEALA 719+ 118" 1642£197 36.79+041° 4841055 50.12£3.99° 6891+046° 2324068 1641 £2.11° 12574043
Cur-SLN #4121 13354113 2.12+179 31631033 4971021 4921+027 5642£2.30° 0.60+039 1721£061° 11242081
Cur-SLN 4 B 41 1895£031° 3097143 9514212 5735+3.61° 6338+ 141 80.64 +2.49° 25314223 16514317 1092+ 1.01°
Cur-SLN4LF41E BOTELIP 32.63£086° 47174138 6177140 7543£0.76° 52.14£157° BATH093 1001 £0.73° 782£059

a: 5 Cur UL ZH [R] ) 18] 45 [F] ZH R LUK, P<<0.05 3 b2 55 Cur J5UREEY 2H [R] I [R] 5[] ZH 2R ) LE 8, P<<0.01
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Bo) Bk BT R4, AWFFELA Cur [5ORHGH Z IR R H]
KREBERIKS 255 , % %8 Cur-SLN 78 K L B il AT
HAF P AE L. F5R A, 5 Cur OB 240 3L,
Cur-SLN 4 K Bl B il (0.25~24 h 45 I [i] 550) 1T
(0.25~1h,12~24 h & i) 51 ) ZHLURE fty  Cur Y 75
Y483 T4 (P<<0.05 5, P<<0.01) ; 1fif T (2~8 h 4% fif 1]
SO HHAURE A Cur 195 8 B2 AR (P<<0.01) . ik
AR, SR SLN 12, Cur J5 35010 1 Cur 7E.0 B2 21
T A A SER T ARG V2 2 e AR B
], AR THE m Cur TERN A DRI EE . #IK4245 1 h
J&i , Cur FEFLHSUP 8 23 A Fe I R 80, 12 h s S 25 4
i, 3K AT BE A B TN H S P 8 24 R B N 24 6 O A
— AR AR 5L AT A SLN Sy e AT AH U P E R,
AT S BT 2R 250 531 ) R IR

25 BRSO Cur il 50 SLN J5 , 30 1 HAE
OB HZ ) o3 A
SE 0k
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