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Research progress on strategies and techniques for improving therapeutic effect
of curcumin
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Abstract: Curcumin is a natural polyphenolic compound extracted from Curcuma longa, its medical value has been discovered for
over 30 years. Curcumin could emerge great effect in anti-tumor, anti-inflammation, antioxidant, and other medical aspects in a small
amount. Nevertheless, the therapeutical effect of curcumin remains to be improved due to the poor water solubility and low
bioavailability. How to effectively improve the bioavailability and targeting of curcumin to meet the need of playing a more stable
therapeutic or health function, is a key issue that researchers urgently need to solve. This article summarized the relevant literature on
curcumin in recent years, combined with the in vivo metabolic process of curcumin, and reviewed the strategies and technologies on
improving the therapeutical effect of curcumin, then providing reference for further research on the development of curcumin.
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R1 TEBHRERERZRNEFASHKTE
Table 1 Distribution levels of curcumin in vivo after different routes of administration
P L HE R o A B HACERRS
f% JHIE M Rl AR ()

A Ak 10g 30ng'mL™" (1h) 23
A AR 17742mg  (0.5+0.1) ng'mL™! 24
A AR 36¢ 11.1 nmol-L™! 25
A Hik 8¢ 22~41 ng'mL"! 26
A A 2gkg! 0.006 ng-mL"! 27
KW ig 50 umol'kg™ (91£5) ng'mL™"! 28
KR ig  lgkg! b 75% 29
KB g Sgkg! (0.44+0.01) pgmL™! (0.49940.200) pg'mL™" (2.96+0.25) pg'mL™ 30
KB ig  500mgkg! (330.04+3.74) ng-g’! 31
KB iv 10mgkg! (0.36%£0.05) pgrmL! 32
ig  500mg-kg! (0.06£0.01) pgmL™! 32

KB ig  340mgkg' 16.1 ngkg™ 3671.8ngg! 1.4mgg’! 2.0ng'kg™! 33
KB iv 2mgkg' 6.6pugmL’! 34
KR iv 10mgkg! (1967.56+351.77) pgL™! 35
MR iv o 25 mgkg! 125.72 pg-g™! 36
MR iv 20 mgkg! (18.50£4.99) mgkg™ 37
IR ip 1gkg! <5 pg-mL! <0.01% 65%~85% 29
AN iv 100 mgkg™! 6.40 pg-g™! 38
MR ig 1.0gkg! 022 ugmL! 39
ip 0lgkg' 225ugmL’ 39

IR ST (3) B R RHY A Fh i AL B A4 R AL
hERE G R Z R MY, (4) IR DRE A8
IR PASO 3A4 M. PR R AN IR A
Fo iy S Rl S A AR, Ak N MR 22 3R
Bigg; (5) P-FEEEH (P-glycoprotein, P-gp) s&—Ff
PENRIY) ATP P EZGA ISR, AT BRI 2 R 24 )
W2, i b R 2B A ) P-gp R 22T E N B4
M B, T2 250, BRI, 2288
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VIR S A AT R . LT sk
iy BTSN SDs H F 45 T 2500, 53
Bl SR WE 6000 5R LT Joe B Ay o L R
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Fig. 1 Methods to improve therapeutic effect of curcumin

R, 259 BUSCR I, B RUE ST it B h A2 7
INARFERAT, 102238 2 DI SR A, X O A Rl A
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Ak 15 Wit 45 25 30 BAT B i 52 PR 00T, 2 e [H
i 2 i B 2R (food and drug administration, FDA)
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K 1021, R R0, AR R0, B fiheg (0],
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K7 ZBERAE B W N 45 B I [R] 0071081 A 20 g i
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2.6 EBEZRHIEMBUE
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TTEAT G R oA B- ER AR . TR FR A A R
R RPN, SRS TES. MAEMRHTIRE
TR A B A (1000 R T o) 252 5 2 R AT 24 1R 45 ) s B
A REEFALR R, PAS A EE . K
UF AR RS i VT S SR S5
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MM EZEFEH —, B B-Es 7L
i, AMYAT A2 s AR e P, I8 nT U 2 e
ZERE MO, AR B- R A R R K R
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RIS SOE B TG B AR, R SRR b ek
ORI EBUREE, BRI B EE A AR,
B LA B — F B G R B 22 3 3R R el -z,
Caldarelli 55USI@ ik 58 AR A b 0 5 A FH A ik
L&, AT T — RIVERHAERR ) 258 3 AU,
ME HARSME I, KRR 52w HR—
BRI 1% # 5 - Chakraborti 2 MY G B T
A IR 2B RN, BB R T A
WEY), BT 2 BIEWEEAELL, Bl H
FEAEIE DT T S 2 AR O AR, BRI T
LR R A BHEERREN . ZERFUMAS
BUF RS, AH T I AR AT FEE, TR
T IS AR B EEh Y S5 XT FE R AR B 24 3y 2 F
PR R AT IR 5T
2.6.2 LTEWIMAKZ FiAZ R4S ERLEN
FTHEYD, S A A B S RS A3 RS 1 25
X PR AR IR, H T2 M i =X
BRI IEAT B, BRI B TRAT
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R AR A ZS, KVEMERT 200 mmol/L,
B E R A BR B IR B S, v BT N R,
Az 2 n] B2 Y5 5 2 W5 2 1) RAW264.7
M FEAE -

LZHEREATEYWT L AR Z e, IR
W SR RGHATIEE, LML AR EER
PO ARAEVIFIFHE . Guo SN & A AR/ —
T BE /AR (R AN TRV BB B T 2B B ATAER C210 1) 3
ATy, H R T 2R mEE- A R R 4 Rk
kg IR AT AE KIS IR B AT B = 32
FE TGN IR o o BB B - 22 B R AT AE A K KL
X 9G4 Pt PR AR A iR KSR A B BBURK, X R
O ) EEPE R AR s D BRI 2GRk
P B C210 BFHAhHT 24 4R KR8 5 55 1 4o e
T TR FTAAR 2L E 2 2 A S e S 4 K 3 38~
BRI R ETCRATAEY C210 WAEYF AT
JRgE e, AZ R R AT A — P I R R
BESE T A

BT, X TZEEAERLNH AR ZHLT K
DUFIB FU AR B, 220 SR TR 25 AR 20PN
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W25 VR R 26N BR R AP SS o AL, ARSI FEAY
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KREIE, AR, WS EMBRRA, 1]
308 T A A U T R T R AL S5 v 22 5 R K AR R
FEE, MG IT AR . HRre TR S5 HA
29 B T80 R g t2e), i 481270 1 g 028
PR AR GI2155 T T

BB H BT A IR G I 22 5 3R AR V) D RE T
K#%, BA ROMECHRE. Jantarat ZE3ORF 5T HHAR
WMAEZ R RBER AL RAF MM, 57
7.41% EA RO 52 5 P A0 22 3 3R B 3 e 4R i )
1.89 fif. H T T BHREG =2 5 3= 25 3 H AL
HlFEEW e 2 A7 MEAR s B E P-gps 2
VISR (WA P4S0. JAERURIIARRE . 4 hE
MR LRI IR LA . A H IK-S-EL e g fifidd
R M LR R g aE ) U131, SHARROE B A
[ TE IR G T AS A3, s I R s H 2 iR T
AR IKEG . o2 BRI . o- 75 2 19 Kt Ak
PRI S PR SR A S USSR, (I ERH S
HARTF 2230 2 AR FH BE TR (1) 28 S0 1 B

BeA R fEmZ s m AR R, (A E R
(AR A 3 B TR e e i) 1), 3 R B AR
R 2545 . DRI 2230 31 5 A A B 3 ]
FER T YOREAR BRI, B AL S8R 134, i

B H 2% 22 AR AN [ R ) B2 5 283 R A e R okt
bR A B T SO S
3 WEERFEFANSH

BROGE VIR A, SR B A MR N 0 A1,
BE 5 LR PR R SRTT E R T R T B %
SR LIRS D 3 38 st E D)
B DERALSA AR . NS AR AR B R R AR
ARMVER CEAT BKYE. Rk ) ezt
AR A S 3 A7 s SRS HE [ R AR i -2 A PLR-$T
PREE & TR ERH #& R25W38Ak, BT & — TEATEE 41
AR DR A ) U R — AR R AR, A
pH BRUBPERRL R /N1 BETEG KA RS
7, R AR AR I oA A 7 38 37 T 2o Y ELRAE
PSSy, GORMBLEAG AER DORAR, Rl
T ZIE AR PR AT [P A 247 R TBOM EL 23
R, HAEUS D B BB 2 5 5 R IR
SN, AR 2 IR R I3 AR 24 A
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Table2 Comparison of different delivery carriers of curcumin
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