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HPLC ¥l Cur-NE 325 & A3 % DL ARG FFR I Cur-NE 850, BRI, JCAEfe e . M2 20 A8 AEAR BT A
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Preparation of oral curcumin nanoemulsion with polysaccharides from Curcuma
longa as stabilizer and its anti-inflammatory activity
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Abstract: Objective To prepare oral curcumin nanoemulsion (Cur-NE) with turmeric polysaccharide as stabilizer, and characterize it
as well as study its anti-inflammatory activity. Methods Cur-NE was prepared by high-pressure homogenization method; the average
particle size, polydispersity index (PDI) and { potential were used as indexes to compare the stabilizing effects of several novel stabilizers
on Cur-NE; and the oil-water volume ratio, emulsifier type, oil phase type, homogenization number and homogenization pressure were
also examined as factors to optimize the prescription process by single factor experiment. Particle size, distribution, stability and
morphology of Cur-NE were characterized by laser diffraction and transmission electron microscopy. High performance liquid
chromatography (HPLC) was used to measure the drug loading, encapsulation rate, and in vitro release of Cur-NE. The centrifugal
stability, acid-base stability and storage stability of Cur-NE were determined. Meanwhile, a cellular inflammation model was constructed
to evaluate the anti-inflammatory activity of Cur-NE. Results Among the five stabilizers, turmeric polysaccharide had the best

stabilizing effect. The optimized process parameters were as follows: the stabilizer was turmeric polysaccharide, the oil phase was
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soybean oil, the emulsifier was Tween 80, the oil-water ratio was 1:19, the homogenization pressure was 80.0 MPa (800 bar), and the

homogenization number was eight times. The average particle size of Cur-NE was (193.28 + 3.79) nm, the PDI was 0.112 = 0.013, the ¢
potential was (—27.77 £ 1.31) mV, the encapsulation rate was (87.08 + 0.79) %, the drug loading capacity was (0.111 £ 0.007) mg/mL,

and it had a slow-release effect. Cur-NE presented a spherical shape with a uniform distribution, with the good centrifugal, acid-base and
storage stability. Cur-NE significantly inhibited NO release from LPS-induced RAW 264.7 cells, and the effect was better than turmeric

polysaccharide. Conclusion Cur-NE prepared with turmeric polysaccharide as stabilizer has good properties and potential anti-

inflammatory effect.

Key words: curcumin; nanoemulsion; turmeric polysaccharide; high-pressure homogenisation; anti-inflammatory; sustained-release

effect

LHNZLR L EIEEYZEIE Curcuma longa L.
R 2. 23 E (curcumin, Cur) MIZTEHZHE
(turmeric polysaccharides, TP) 2] 4355 71 1) £ EL3E
PERG U2, R —RIREEZ RS, N
AE TR a5 ok oRE), B HIR . frilise.
PR PO 555 2 B 25 BRAE 131, B BRI
RWET1. SR, ZHERKEIENATE REY
TEPEAE RN 32 2 7R . 23 2 KR TE R
I, BA PR G RS iR, H H FT 32
PRI T D, 2SI KA et — 2P
Wt

Y2k #, (nanoemulsion, NE) /&R fZAE 20~200
nm )R8, BARAR AN AW 2 d P vt f
K ST K RS 22 A A0S AR Gt R LA
ROdIR/KIENEZE . R MEE AW, APKFLRAE /N
HAe OB, & D RAGE 25 ) B AR 2
Ao K W BN K L AT FE B s MEVA P 25 & i
[l PRARZG a1, Rk, IR SRYPKRZITE 2 Fh
PR INETT TH R B A2 AR FA08200, gl b AL
A FasE AT AR IS L oK A5 R e 7L
TEA A 5T (1 B L DR 2R 21, e 22 B R A S B AN
KF (curcumin nanoemulsion, Cur-NE), A3k
RN, PRI TE AR e v

ZHERBO BT BA T8 R, BRIt 3
T 7K G AT 1977 L 3t R A A 3 B 45 DR DRk AR T
BARE, WL LARTHELSLAMRE, SR
Jou b JR VE AR AR IR BT, T AR E FLIR P22, BECR
T R £h S5 L) 22 B AT AR A 1 i L R E 1
JITH A T2 PN R0), R ZH R A 225 2 R I
FRHU T Z SEMRAE . PUA AR DL S e i 19 e
JVEEBEAT TP TR, RN 2 T e A
Bl RBE. EIURE. BURTRE SR A 2, 2
T PE A R PR Sl s, HAAE
FERIDIRETE B il . 2238 2 HE KB B S K JE

HAETE, TMEH B VE N GR LA E I )
AR S5 SR FH v R 380 J9 32 1) 4% R T RS 2491
Cur-NE, DAREZEERIKEME, ¥ Em 2 HE
NEER, HEEEFHLZ PN Cur-NE [ 3R,
WD PR It 22 35 2 BEAE 9K FL R AR R Ae e Rl ]
fett. RN, o4k Cur-NE 4L A4 TZ, %t
HMERAT T — KPR VDR AL ARSI 58
TP A ARE . MUY Cur-NE SRt i,
NEBZ P AR E TR —E KRR, 6k
LN .

1 XEEHR

LC-16AT B! S oA A, H A B
B/ %5 Acclaim™ RSLC 120 Cig (100 mm X 2.1
mm, 2.2 um) BYEAH R . FEITECNAIG2 12 2
FEH TR (TEMD, ZRER KRB A IR A
;s Litesizer 500 BUBOGRLEE 43 T4, BLHA 22 R A
ABRAF]; HR-500 B4 = BI85 i FLAHL, _Eifgy 4
H\ S ABR AT AH100B B B8, %4h
BYLREAR GiiD HIRAF; pHS-2F 24 pH it
A REA IR A PR AF .

FWUT, 15 20201103, W E DY )H e
R ARAF, HERH R KRB S
SENERFE B ZEE C. longa LT IEIRZ.
L TH 22 WE Dy Ha SRR R A S 5 1) O vk ISR B
TPs-0, FRWEH AR BN M BTR AT S,
HPERED BN (88.88+1.41) %, HEHEMRFED
Hoh (4424021 %, WERERRESHCN (4.54+
0.30) %, AHXI>TREN 116 890,

LHEN S, 'S AF9102921, FiEM#=
98.0%, VY)NE4Ew&HFEMRHARAR; FiGE
M, #it'5 C15370842, Lifgd swMRAENRIH A
FRAR; FiLZils 80 (it 2023020701). JH [l iz
({5 2020010101), RCARTTRHEAL 22 il A PR A 75
B KSEA. UBEIR. MAREREN. Fhifre .
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SEAR IR HTR G R BN, T R T AL TR A IR A
Hls ONE UKEERR, OREgr, TR (b2
FRAR . —f ARG, s S0021S, Lif
HEREVEAR B ERAF; DMEM };77%, it
5 8121557, £ [E Gibco 2 7 ; /N i E LI & RAW
264.7 4, FEE M L E ARG ARAR .

2 HESER

2.1 Cur-NE 75 &€& T ZHFHEREFIFHAEH
R

2.1.1 Cur-NE iil&  FEBERNZEER 20 mg, &
T SmL KSR SR 0.2 g %
B WE KA [ (0 25 R R R B B R E ) (IR
g B, AEEA. KEEA), I2mL 3
P75 1L AL 80, M\ 95 mL 47K A KA. B
AN AR, R SRE B UIHLEIY] 1 min §i 5%
FAL . FRA S ELFEHLLL 80.0 MPa (800 bar) )
Jii 10 K, BIf8 Cur-NE. K L7 iEH] 599K 3L,
EARGRIARE R, 152104 E A Cur-NE.

2.1.2  Kife. £ &2 (polydispersity index, PDI)
R HBALRIME  HI4 Cur-NE, 4i/KFiFE 2 000
t, RS T IR R, SR F OGRS 73 Hr A
WEIRifs. PDIFI ¢ AL, W5E 3 ke, HCF
B

2.1.3 APUIERMEE KA TEM 1T Cur-NE [
Wk LA ML, FAEAE 600 nm X~ K Cur-NE [ &
L B

2.1.4 FOEFIRRGEE ke, PDIL ¢ AN E S,
RIWE 1, WAL R WE 1. KIntasE R4 Cur-
NE Wi/ AR R LIS, W& RSN,
FLI A TC B R I, ZE A Cur-NE St
WREABRIE, K/, 245, H PDIAE 2 &
/I, Cur-NE RN A 835, H ¢ s i 4a il

F1 TRBEFMES Cur-NE fI12. PDI I ¢ BIUAIE
flg (X+s,n=3)
Table 1 Effects of different stabilizers on particle size, PDI
and ¢ potential of Cur-NE (X £ s,n=3)

FRoEFIRE  TIRAInm PDI ¢ A /mvV
AN 175.97+3.10  0.162+0.025 -15.53+1.30
LWL 190.95+2.04  0.116+0.015 —28.23+0.55
JOEL ] st 208.04+10.94 0.138+0.081 —15.80+0.53
H R 225.60+358  0.122+0.021 -15.80+0.10
FLHEE  433.80+£20.10 0.343+0.019 -14.73+0.38
KEEPE 505.63+101.88 0.939+1.075 —18.57+0.42

IR KSR

E1 REMKFEEFEIE L Cur-NE 8 TEM [E
Fig. 1 TEM images of Cur-NE with different kinds of

stabilizers

KT HANAR A, AR E M R o I [
RifR A PDI{H 5= 2 PEAL, (B ¢ RA A
A Ao e A —FE R R A B35 U, TEM B B oR 22
T HE A VB0 73 BV IR [ R 2 s A . LR Rl AT
BE 2 B [F i 217 E AT, BRI B A R DA AR
Cur-NE [ § B, H PERERCRA N ZHE .
HEEmE, ABEANMAKEEAARNTEZEE L, H
INIURE SRS R TRE . SR R AT e H SR fd v 1
K AR B2 35 [ T S0 AH 55 7K 2Z 18] (8T 1
T8, L35 B FROK = 8 AR LA AR 0 IR B
PR T 77 LE VR (R Al (HAS SEBG 4514
Cur-NE WU, HAFEAMKZEARR G
m et ORI R . UL RS REIRE D
WEAVEAAERIHIAR Cur-NE MRRRAE, Hokseas
W Z AN Cur-NE fIF5E
22 CurNE &G ERFHIETZHNRERZEEE

R ETE R 20 mg. EFHELHE 020 g, LA
Cur-NE [°PHK4% . PDI A ¢ AN 8 6hR, K
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FH R BT 3R 6 25 St /K AR AR b . FLALFRI RN . DA
ML By RIS T 5 AR Cur-NE Hi
PR ARG SE VE R FEI o

220 JKAFREERIESE BOE KAk AR R
LN 1:9. 12140 12194 12240 1129, #idHE]
FIPSE IR &5 ROl FER R R B E . FUAF A E L AL
80, JHIAHI YR, B oRE 10 4k, ¥ 77 80.0
MPa (800 bar), K mid By IHLEIFAL L, FRA
FEBIBALHIAG Cur-NE, 83 KA FR Lo ok
& PDL AN C WAL gEm , 25 5K W3 2. BifioE 7KAH 1Y)
$400, Cur-NE FFBIRIAR N il AERIEE 1019
A1 C 24 AHRARRAT, 1019 4 ¢ AL el
R, AMERGE. 1029 dAimiHED, MLy
EEE R, FEHILRAAAAEDE, thhh, 1129
U CHpTAEHE L 1219 dl/h. RIEIESE 1219
YE R Cur-NE B KRR L

2 JRKMAFRLERT Cur-NE F3Hi12. PDIFI C BAIAISS

Mg (X+s,n=3)
Table 2 Effects of oil-water ratio on particle size, PDI and
€ potential of Cur-NE (X +s,n=3)

KFFIALEE 80 41, H ¢ Bzt i/ hFHR 1L
A4 80 2H. AL, EFERILALES 80 1E M4 Cur-
NE HIFLALF]

223 JHAHMEERELE SRl ERRA YRS, &
K HEEH I = BB (medium chain triglycerides,
MCT) F8AE AR, K AR AR L E 9 1
19, FUALFIMSERE @ A E L AEE 80, HARKEKIF
“2.2.17 T, 1% Cur-NE, 25 ZyHAHFRENT HRIAR
PDI 1 § HAAZ 52, 255 0% 4. MCT 4kif% &
/N, AESR C HA A I /N T AR, AL R E .
K KA A R AR, BKEHmA
C M ENHER R, FLBFRE L. HIEFERE
THAE N 44 Cur-NE B4R

x4 HAEMIEXT Cur-NE IR, PDI AR § BELANE
M (X+s,n=3)
Table 4 Effects of oil phase types on particle size, PDI and

¢ potential of Cur-NE (X +s,n=3)

WA CFHRARAm PDI ¢ B h/mV
K 191.814+1.29 0.101+0.025 -28.20+4.11
K 190.82+3.78 0.1234+0.028 —22.33+2.30
MCT 161.38+3.50 0.120+0.053 —4.23+1.12
1o 195.63+2.87 0.185+0.009 -13.47+0.67
RS 213.45+091 0.186+0.017 -19.03+1.33

HAAERE  THRZNm PDI ¢ HA/mV
1:9 232.73+11.55 0.126+0.031 -23.67+0.96
1:14  200.06+3.35 0.193+0.006 —23.47+0.87
1:19  192.88+0.61 0.1060.008 —28.20+1.14
1:24 188814291 0.196+0.011 -22.53+1.62
1:29  178.984+1.63 0.130+0.031 -19.73%5.82

222 FAFHRIHG SEE S FH I NG

RIRFMFNHEAT 5, 7359009 2 mL LA 80, 2
g UNBENR . 2 g MENIGRRAN. 2 g FITRIAO RN 2 g Mtk
BREARRUERAN, R KARRELE E 9 11 19, R
A “2.2.17 Wi, #4113 Cur-NE, HEFLAL PN
FORAE. PDL AN G AL RIREM, S5 R WK 3. BEIRER
A 5 R 1AL 80 ZHAHLL, Kifk BRG], {H PDI
#*3 FAMFIMAEXS Cur-NE FIKZ, PDI 1§ BBALAIF
M (X+s,n=3)
Table 3 Effects of emulsifier types on particle size, PDI
and ¢ potential of Cur-NE (X = s, n =3)

224 HFEIFEL R AKEREEE R 1
19, FUA AR 2 2 5 1L ALEE 80, JHAHFPIS[H &
NKEM, HARKR “22.17 T, 25 LIYHEE
77 40.0. 60.0. 80.0. 100.0. 120.0 MPa (400. 600
800, 1000~ 1200bar) #lfF Cur-NE, 5355 7]
XPHRLAE . PDL AL C UAZ 52, S5 R ILEKR 5. Bl
YIRS K, Cur-NE [-FEIRAZ NN, {H 2435 )57
JE 17345 80.0 MPa (800 bar) LAJ&, kLB )5
JE77, B NN ZE o T REORE S 3 R HLE 7
F e R E 2 e E 2 MR ERFE, 1E$F 80.0 MPa
%5 HREHX Cur-NE EKZ. PDIFIFI ¢ BAIH0E
M (X+s,n=3)

Table 5 Effects of homogenising pressure on particle size,

FALFIFE SEHRARInm PDI ¢ Lz /mV PDI and { potential of Cur-NE (X +s,n=3)

SR A5 213274431 0.11940.002 -6.43+2.50 YR R J1IMPa. ~F-Hi4%/nm PDI ¢ HAL/mV

FiLALEE 80 192.94+576 0.104+0.013 -28.13+0.91 40.0 326.82+1.91 0.254+0.024 —14.27+4.15

i I T4 125.90+2.20 0.121+0.011 —9.90+4.98 60.0 236.33+2.13 0.114+0.013 —22.37+1.70

[SIEDR ()i 226.85+1.92 0.121+0.011 -26.73+2.25 80.0 195.27+2.48 0.1104+0.015 —27.90+0.72

FARIEPEI  236.86+2.59 0.119+0.005 —17.53+2.02 100.0 199.3645.25 0.108+0.046 —30.20+=1.57
8 VE KR B 120.0 189.87+4.01 0.099+0.027 —29.07+2.70
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(800 bar) 1E M4 Cur-NE 135 77
225 HFIRBIEE CRMOKARRELRE EY 1
19, FLAFIRERE E N 5 L ALEE 80, JhAHRNSER 2
NRE, B DI [E 2 80.0 MPa (800 bar), 73
W6+ 8. 10 12, 14 KHI#F Cur-NE, F%5¢8)
JRUCEON HRiAE . PDI AT C BLALISZM, 455 W3k
6. [t 5 BB B HE N, Cur-NE [P RRLAR k)
BRI EOE ] 14 YU, Ride Smisg ok, HR
A eSS 2 IR B AT R AT B P BDIR S I K FL R
P NTTRLARIG K, e € A0 HIT AR, FLI
RAMAFEE . 6 A MKIAR KT 200 nm, H. ¢ HAL
ZiNHE N, 8 UOR 10 IRALKIARAN C LA #EIT, HE T
TRE AEER KB E, 18 8 XA % Cur-NE
INESRVEE
® 6 HBUREXS Cur-NE FIJKIE. PDIF § BBAIRISING
(Xts,n=3)
Table 6 Effects of number of homogenisations on particle
size, PDI and { potential of Cur-NE (X + s, n =3)

B PSR Inm PDI ¢ B hL/mv
6 209.37+1.22 0.136+0.027 -14.20+3.82
8 190.60+6.02 0.112+0.006 —26.23+1.02
10 190.26+2.82 0.117+0.009 —27.23+1.36
12 183.90+3.77 0.125+0.018 —22.23+1.89
14 199.32+5.11 0.146+0.048 —10.57+1.04
2.2.6 IfELTT TZ2WE KRR 8 R

FSLIGMRAIF ] Cur-NE AbJ7 T2 KM
FUALF R L ALES 80, JHAKMARFILL N 1119, ¥R
JE /774 80.0 MPa (800 bar). HJFIXECHN 8 k. LA
U T 25 #1143 Cur-NE, “FAT 3 K. Wl HAiE
CHLNL, ZERCTEIRIAE N (193.2843.79) nm, PDI
40.11240.013, CHAH (-27.77+1.31) mV, Fi
B K ¢ A LA 2. BRI HI & A
ANZHER, HRHI&&MR .
2.3 Cur-NE S8HEREHENE

% HPLC ¥: %€ Cur-NE [ 5 5 K #2455 .
2.3.1 AL

(1) XFHE VAR ) s RS 2 PRI 22 3 0 IR
i 4.5mg, BT S0mL &=, MR, €8
ZZE, BRI

C2) PR VA R IR 1) %« S 2L Cur-NE 2 mL
BT 10mL #H, IiEEHFEES 10min (Zh3F
600 W il 60 kHz) L5 €4, HIf3 Cur-NE fit
A -

A
6 - Z(I)O ' 460 I 660 I 8(‘)0
FLAE/mm
B
-150 =50 50
¢ HAL/mV

2 Cur-NE BJKIE52 0 (A) FOCREAL (B)
Fig. 2 Particle size distribution (A) and  potential (B) of
Cur-NE

(3) BRI £ s H ol s iR ) 2% 7
TR 1A K L o 6 B MRV TR
232 il Ak FEA Acclaim™ RSLC 120 Cig
(100 mmX2.1mm, 2.2pum) #; MBI NZIE-4%
VKBS KIS (48 1 52); REllE Y 425 nm; 4%
IR 30 °C; AR E 1.0 mL/min; SEREARFR 10 pL27,
233 LJEMEER 4 RIBO ISR AR
WMBAPEIATR, #5IE “23.27 TR O, 25l
HERE 10 pL #4707, il SRRk, S5 H L
Bl 3. Z R aigguiese, LT, TR,
234 HARMOEFHNE BEBI Cur-NE
2 mL B FHESOET, T4 C. 8000 r/min 5%
B (B0E42N 10 em) 20 min, BUJEWR 1 mL
BT SmL &4, MPEEERE, MEFSERER
FIEE (Waes); AREEFEE Cur-NE 2 mL il &4t
WA, MEEERNBTE (W, ETHA
FHHE Cur-NE R ZERBRAESOEE. £
S, T8 “2.2.67 TN AT T 2145 (1) Cur-NE
f 2 (87.08+£0.79) % (n=3), #HZHEN
(0.11140.007) mg/mL (n=3),

BT =W =W )/ W 2

WBE=W o= W )V
W AR B, W BB, VIR R R
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ES o
A
LWER
B
C
o 4 8 12 16 2
t/min
E3 Z=EZEWEBE (A Cur-NE #& (B) FIFBMHER
(C) By HPLC &

Fig.3 HPLC of curcumin reference substance (A), Cur-
NE sample (B), and blank sample (C)

2.4 Cur-NE G SHMEE

WAL HIFFH Cur-NE Fle 54, WHE 4-A, 3L
BONFEE O, Fshtk R, EilE. #% “2.17
TR 51K F TEM #HT Cur-NE FBR LS 22,
g5 WL 4-B, Cur-NE A K/NE5] L G I RIERTE,
FLI 1) JC B S R ARG U, SR W% 7 V2 45 1) Cur-NE
PEIR R%F
2.5 Cur-NE BHIFIFREME 5=
251 BOREMEE PUEE Cur-NE, 7l7E
6000. 8000, 10000 r/min, 4 ‘C FE.» 20 min (55
OB N 10 em), W% Cur-NE 25080 5 2R HR <
Kift J PDI (784 . 4551 5 MI5R 7 fiw, Cur-
NE RHIATE SR BB VM EEE TR H %
%, Cur-NE 7£ 5.0 J5kif2 1 PDI R EA, #£

“2000m - W . % .
El4 Cur-NE BSMNUIEIR (A) #0 TEM [E (B)
Fig. 4 Appearance character (A) and TEM image of Cur-
NE (B)

a-0 rrmin~!; b-6 000 rrmin”'; ¢-8 000 rrmin'; d-10 000 r-min”'.
E5 FREEHERFHTELE Cur-NE SMEIR
Fig. 5 Appearance character of Cur-NE after

centrifugation at different rotational speeds
x71 TREERFZFHTELRE Cur-NE FYRIZF0 PDI
(X+ts,n=3)
Table 7 Particle size and PDI of Cur-NE after

centrifugation at different rotational speeds (X £ s, n =3)

B0 EEH/(rmin?) SEEIRLAZInm PDI
0 192.61+2.31 0.14840.055
6 000 193.74+1.66 0.13440.035
8 000 187.57£2.97 0.152£0.008
10 000 192.39£3.57 0.125%0.010

B Cur-NE 1250 Fae M R 4.

252 MREFEMEFESE B Cur-NE & &, 40Kk
100 3%, 405 1 mol/L # bR A A AL pH E
Z 3 M110, W% Cur-NE ZMWIEIR . Kidz K PDI (1)
Ak, dEHRAIE 6 FIEE 8 AT7R, Cur-NE oK HIELVEH
BCEVTVENT LA, Cur-NE 76 FRPEAms A1 T,
R To 0, PDLAGRRELE 0.2 AR, 38 Cur-
NE IR B AR € T

253 WfEfREEE S B3 it Cur-NE T =i (25
T) NEHEIAF 30d, 3 AITESS 5. 104 20 30 KA
I 5E Cur-NE [FRi4% )2 PDI 484K, . 45 Bt 9 fiow,

El6 [ pH EFHT Cur-NE SPIPER
Fig. 6 Appearance character of Cur-NE at different pH

values
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#8 [ pH EEZMHT Cur-NE BJHKIZF PDI(X +5s,n=3)
Table 8 Particle sizes and PDI of Cur-NE under different
pH conditions (X £ s, n=3)

pH A SEERLARm PDI
3 185.68+5.19 0.15140.034
7 188.20+6.62 0.12940.054
10 187.5040.68 0.15240.047

&9 30d A Cur-NE K2 PDI L (X+s,n=3)
Table 9 Changes of Cur-NE particle size and PDI within

30d(xts,n=3)

HURE IS 8] /d “FHy k% Inm PDI
5 192.53+1.01 0.135+0.020
10 193.15+2.52 0.136+0.026
20 195.16+0.55 0.149+0.011
30 198.01+1.70 0.160+0.025

Cur-NE 7E 30 d Whif2 %% 4k, PDI A{REFIE
0.2 LL'F, B Cur-NE 755 RBE &1 T A7 5
EME R LT,
2.6 Cur-NE {FRIMNERE R

B RIFRIZGET 5% B, 7E i
BEEEMH, HFEEEEM Cur-NE IIAE A
X E 3000 FIENT RS, BTN AE 0.5%
LA 80 1) PBS, AN 37 C. 4 HILE 0.5,
1. 2. 4. 8. 12, 24. 36. 48h It} [a] L EL &% & PBS,
T FH HPLC vE € 22 X AR /B iR . A S0
3K, MR RBCPE . RIS R 7, 45
WREZW, Cur-NE 7E 37 C%M F7E PBS IR
R R LR RS B R m R R4
B, 1 h REBHEKRT 50%, AYRBBONE,
Cur-NE [R5 h 2k IR, 8h ERBIEERNN 30%,
VRIS Hi 2R B IA B 64%, KW Cur-NE
HA —E MR

80
60

BN

E 40

X .

= - W ERE
207 -= CurNE

0 10 20 30 40 50
t/h

7 Cur-NE BU{EINAYIFEEZ (X£s,n=3)

Fig. 7 In vitro drug release curves of Cur-NE (X + s, n=3)

2.7 Cur-NE 5B EHR
271 YHMUESIR RAW 264.7 R385 37
T\ 5% COa THANREE, F5FRBOENE 10%M6 25 135 |
1% % 2 - 55 K 1) DMEM 58 &1 77
2.7.2  Cur-NE X4 HyEPE 2 AT 050
KA RAW 264.7 4P 2 96 FLARH, 2X10°
AN/mL, FEFRRMMNEEE S, 7382 E4L xRN
i, BB 6 NI L. FEEEFRAE, A s
BN 0.160+ 0.310+ 0.625+ 1.250. 2.500 mg/L ¥ Cur-
NE (DLZEE RS, MRAmESRH=, &
FL 100 uLo 75 HAEANF A, e 2557 100 pL.
g% 24 h 5, ML 100 pL REIKEN 0.5
mg/mL [ I (methylthiazolyldiphenyl-tetrazolium
bromide, MTT), 2h &1L F%. 3F MTT, A
H AR EIR T, E 490 nm AT E R (L),
RS2, S5 R WK 10, 504, Cur-
NE 7F 0.160~2.500 mg/L JCHA 4N s, 4npuqs
ERLREER.

PIAFE R = (45— Ab)/(Ac— Ab)

A REECRE , Av A2 AATOGEE, A R4
# 10 Cur-NE 3t RAW 264.7 RB7EE RN (X £5,
n=6)

Table 10 Effects of Cur-NE on survival rate of RAW 264.7
cells(Xts,n=06)

éﬁ%’%ﬁ%ﬂ%}ﬁl p— é%éfﬁﬂﬁg_‘/&fﬁ/ Pa——
(mg'L™) (mg'L™)
0 (%fH#8)  100.00+0.00 0.630 103.57+9.10
0.160 99.43+5.56 1.250 101.43+6.40
0.310 104.63+5.26 2.500 101.00+5.25

2.7.3 Cur-NE X} NO F=AEMsifE %S Ak
BAER “2.7.27 T0, HMONSEESS, S oxtREZ .
T LWL R Cur-NE 2H. X HE A R 28
T8 &R FRMOEAT R 77 2238 Z WM Cur-NE 241
SR F R EIRE R ZE 28 (UL Cur-NE H
7] 4% 22 5 25 A8t A1 Cur-NE. Tl 1R824 24h J5
FEWE, LR, Cur-NE AN 1
ug/mL JEZ#¥ (lipopolysaccharide, LPS) ¥ A4
AR ISRERAY, WAL e &85 97, 24 h J51E
1B 3%, 2 IWEL 50 L ZHAE_E3EW, 5 NO ik
SV, 45 RIE 1.
S5t HRALAREL, IR NO S &3,

ZRREE (P<0.001). SHEAIAME, 0310~
2.500 mg/L Cur-NE 411 0.625~2.500 mg/L ## %
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11 Cur-NE MIZEEZHEXT LPS 55 RAW 264.7 41H1
BB NO SEMFM (Xts,n=6)
Table 11 Effects of Cur-NE and turmeric polysaccharide
on NO content in LPS-induced RAW 264.7 supernatant
(X+ts,n=6)

Al JiER R (ngrmL )

NO/(umol-L™?)

oyl - 2.62+0.34

it - 16.4240.83%##

Cur-NE 0.160 15.05+0.56
0.310 13.10+0.57™
0.625 12.6240.53""
1.250 10.114+0.57"
2.500 9.42+1.49™"

LWL 0.160 15.85+0.93
0.310 15.74 41,1384
0.625 14.3640.54™4
1.250 13.6740.60™"444
2.500 13.661.01"444

LXIRALEEL: ##P<0.001; SHMHLLE: "P<0.05 *P<0.01
""P<<0.001; 5 Cur-NE M EREALLE: 4P<0.05 284P<
0.001.

##pP < 0.001 vs control group; "P<0.05 P <0.01 "™ P<0.001 vs
model group; 2P < 0.05 “*2P < 0.001 vs same mass concentration

group of Cur-NE.
PELLI NO /KF- B H —E FR R Ak ZURfEd 20
HIRE AN 0.310~2.500 mg/L ff] Cur-NE £53%)5,
TR NO Fr SR i 35 PR (P<<0.001); 4HAfEE:Z
JREREHY 0.625~2.500 mg/L (K358 L HiE IR )5,
U NO £ 5 .3 P4 (P<<0.01.0.001). 5 Cur-
NE A, Bk E N 03101 12504 2.500 mg/L
LEZPERINO FEAEEZES (P<0.001), 0.625
mg/L i, PRI ZRA St e L (P<0.05).

IS P45 24 D i 22355 22 B8 A Cur-NE %f LPS
7530 RAW 264.7 ZHHRBE T NO & &1, K
B Cur-NE BRERAFHuAH] LPS JITids 5 i 40 Mo ik
NO, ZH Z HEth HAHIH] NO F=2EIRR, Cur-NE
W WL S R T HRAIEH, Cur-NE
PRI 2. itk — DB Cur-NE M2
PR AEM TR B I HR AL T — 8 ISR -

3 Wit
LEEENER P EENNEE A SRS 2

— B, ZGEAE T L g aVa R, AR
Bt SRR P M A5 0 H 2 1 N (es-291, SR 52 1)
TARENEZE . BEEACESR R, LR R EIT
KSR A RTAIEY T AR I, B s
RG, TR L H BRI E MR T E 2

T AF SR 25 38 R B e Bl 2 — D30,

TE 4K FL ] 46 R ity A7 Sk R v Ay 3 SR 3R 4
ATk, FeoE RIRHE TROERBY., RERn o
fegfaE AIRF iR E R . RAREFOERS
Y. BT BRI MRS R SR e . BT
TR B FRUAHAS T-1% Gk e R B8 2 4, R T A Il L
NI E B RGBT PRI, AR
DR RARIEATRL . FLAG TSR 24 AR, H BRI
BT KEERNE, FEEAASIMED, KEEH
NEEPE R, e E T LR A RIS B R B A
E o

ARSI 5 AR DR A ) 22 4 1 IR 2R R T 2
KA FaE M, Ho LA 4 FheE LR R AR 7
R ZPERATL, SRR B L E] R
& Cur-NE 1) C AT ZxifE, By bR EE. Hi
RE AT K B IE e, AR R OR3P 770 00 B2 A A
335 T, {H Cur-NE AR E S W ilIR, woH #5 R
AEGIEHN Cur-NE HIfER] . KO HEAMALEE
FIAAEAE BT FO/R 7 (Oszvald) BVEBIG:, R/
L T T R 4 2K R, AT A A ~F- 457 J ) 4
Ko —MIME, M2 TFREK, FREMTERR
R IR ERR R, FoE AR RGT, (HE
W RN Cur-NE ANE SR IUK G & A MAEE
FYERNEET . Y2 HERIARN 707 & ik
AR 12 B 55 DR 3R A 2 0 LU AR 8 T = AR s i 231,
IR R 225 T 1, pH A2 540 Cur-NE
RS e M, FonHHLH S EAER TSI PIBHEN
=% [ /E FH AT e A2 22 3 2 e AR e 1 F L 2 —,
FEHE AT I 7K 3 [ B o MR B 7 3 i R
1, MR 5K A, WEEE T Cur-NE
fAsEtE, (HZMHRBHIESS T Cur-NE E
B AR BT

RifE ] S GK AL EAR; PDI N, BB
T IR ARG A, K/NEIE]; C AL REE
WOORE 2 [A)AH ELHE R B 53, C HLAT B AEXHE B
[ AL L L ER TS IR LN S N A S N Ra R
o ARIIGLL B 3ASHCORIERS, R HEEIR
B0 0% T 1 4 Cur-NE FilK AR G LAk 7RIS,
TARFPZE SRR ), LA 20 AR e
FUFTHI#4H) Cur-NE, H-F#ki42/NF 200 nm, PDI
/NF0.150, AMUIEAS EOUA SRR, A —,
FLI A JC B S SR AR T L, 4 %8 (87.08 £0.79)%,
#2580 (0.111£0.007) mg/mL, BRI T HK
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VEVE, WAE L AR B oA E T R HLRA SRR AR
Fi. 2RI Cur-NE & R 5170 HUA
R, HAREMmasRst.

45 MR, RTEERGIFIERBE 20+
=, R REIARY, RHEAAREFNIRTE
P, PIRJIETERRNAE ML B350, NO H
WEZ 5 R IAE S, I NO & &
Sk A WU 24 0 8 E 1) R AR BT R, AR SEEG R AT T
Cur-NE fIFTR BEJ7, FER PR TC I 0 240 0 B ROk
TN, YPPIIET Cur-NE KZEH 2 &
fFi 4 Ae 71, H Cur-NE MR BE I EEE R 2 LT .

AW U Y DA B 2 W D R AR E 7R ] 46
Ik Cur-NE. BINHIfFRAREUN, A8 5] HALE R
B Cur-NE, R 5ETt 7 23R MKEE, Cur-
NE 7E## 10 000 r/min LAF 5.0 LUK pH AE 9 3 A
10 PR BRGRE , A RURY T L3R A5 S 52 WAL
o ASERGTE UR HIFIRAE T 23 ZHEE AR
FREFIKIAATIE, FHFRMHEA —EHRIEM, N
LIRSS 7R T5 R AE B . ASLI A
EE T EHRBERGITR, WAEEDHE
LA BN TR 1A . SR, HAEGR
SEFAHEL, 230 2 BRI 15 50 22 T 3 1 24 P
Wk, L PERIRRENLE], LI 200 2 W A fe £
AINFESE RS, TP .
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