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Pharmacokinetics of curcumin in vitreous of rabbit
An Jianbin, Ma Jingxue, Zhai Ying, Liu Danyan, Ren Jinmin, Liu Liya, Li Wenjuan. Department of
Ophthalmology ,Second Hospital of Hebei Medical University , Shijiazhuang 050000 , China

Abstract Objective Researches have showed that curcumin presents an antiproliferation , antitumor and antiinflammation
effect. Qur previous in vitro study also demonsirated that curcumin can induce the apoptosis of retinal pigment epithelial cells and
further inhibit the proliferative vitreoretinopathy. This study was to observe the pharmacokinetical process and determine the
clearance rate and halflife time of curcumin in the vitreous of rabbit. Methods Thirty-six healthy and mature New Zealand
albino rabbits were randomly divided into standard and quality control group (3 rabbits,6 eyes) and experimental group (33
rabbits ,66 eyes). Rabbits in experimental group were subdivided into 11 groups and 6 eyes of 3 animals for each. 0.1 mL
curcumin (0.1 mg) was injected into the vitreous of experimental rabbits and drug did not be administrated in the standard and
quality control group. The both eves from experimental animals were enucleated at the 0,1 hour,3,7,12,24,36,48,72,96 and
120 hours after injection of curcumin respectively. The vitreous specimens were collected immediately for the detection of
curcumin concentration by high performance liquid chromatography ( HPLC). The main parameters of pharmacokinetics were
calculated through DAS pharmacokinetics software.  Results The chromatographic peak of curcumin and endogenous substance
were separated well with the lasting time 4. 4 min. The extract recovery of curcumin was 90% ,and the relative standard difference
(RSD) of intra-day and inter-day was low. The calibration curve of curcumin presented linear through 0. 01 pg/mL to 4 pg/mL
with a regression formation as follow:y =143 973x + 603.32(r =0.999 1) . The total eliminated amount of curcumin was 1. 06% ,
4.02% ,9.44% ,19. 77% ,23. 90% ,35. 44% ,57. 54% ,70. 63% ,84. 65% ,91.76% and 96.34% at 0,1 hour,3,7,12,24,36,
48,72,96 and 120 hours after injection respectively, showing a halflife time of (26.68 £2.66) hours. Conclusion 0.1 mg
curcumin has an effective mass concentration for a long-standing time after its intravitreal injection. The pharmacokinetical process

is zero-order kinetics in the early stage and first-order kinetics 48 hours later.
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96 % 120 h 43 BB BR IR BRIF I & WA SRS . MAEMEHGEBE AR (HPLO BN BAEALGYREERE. B
DAS M HBEFENARINESH. R ZERSHBAAESYRZANGRESBRE E2HREEREN
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1.1.1 £®25Y EHHER(EE ALEXIS A FH, 4%
=98.5% ) : i/ B — 1 Z W ( DMSO ) B % ( DMSO
e E<0. 1% , XT 40 Mo R B B AT ) , A B 4k K i
FAR0. 1 mg/0. 1 mLAY T B3k &, DMSO &Ik E N
0.05% , 254 Fd — U PE UB 48 00 B 3 U8 5 /D M 4 22,
-20 CHENRAEH.

1.1.2 sEish koA @RENEFHE 205836 H
(WMILER KEH _ER LRy EEML), BER
FRGAKE 2.0 ~2.5 kg, # 36 R HABIL RiniE
Kid 3 H(6 HHR),3541 33 H(66 HiR), &
WAERYL N 114,803 Re 6 HiR. trf RJE
EAHASNYIMFAREA ., NANERE R, WEE 1 H,
FEHFAT R B MR IRESE R R A,
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B Waters 4 7] ), Phenomenix %! 4 % 4+ (250 mm x
4.6 mm 1. D. ,5 pm) ( HA GL Sciences /A A] ) , #i & {8
A B RAL (LS RABH AR AR, GL-20G-THY
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O0.1.3.7.12.24 36.48.72.96 % 120 h4> 5 kb 38 52
BN T 0. 5% EH RN E R N IR B S RATIR R |
BRI , 2% Fi| 22 K BRI 3K & T SRR I, 478 B SUHR AR Bk , ~7 B
BABRAPREEREA -20 CHRIBKFHHPBHRRTR
o ArdE S A s LU RV 5 B R AR SR BR Bk, B
FRAFIRER , B B B, B F UK IR S KA+,
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FEVKR AT R EZ 513K10 min, I B I AR KR, &
5y 85 384 5 BR0. 2 mL, i AO. 1 mmol/L HCI 20 uL, iEi%
BA Imin, 1A Z B £ B2 mL, JiEg #& I8 & 4 min,
4000 r/minE >5 min, BL b & 5 & 10 mL 3% 3 X &,
50 CARBAESKWR T, IMAL00 wWLiE sh A B %, 875 5 %
30 5,10 000 r/minB.0>5 min, B | V520 pLiEFTIE .
1.2.3 FEHIRERE NMASHRERBERRER
EXT T mg, EF2S mlL B, FEEBEZ 21, B
1R B YR E R 40 pg/mL By XF HE G A 45 R, TR 2 TR B
Xif BB b A A R AT A LA R, B R PR Bk 4 0
40.10.5.2.0.5.0. 1 pg/mL ) £ 5] % B8 S W o
1.2.4 WMHEEFRG A5 RA Phenomenix £
AR, BB AN B - K (& 5% BERR) (80:20) , H iR
35 C, i 1. 0 mL/min , #3420 nm, & 8% 0. 01
AUFS, #ERE 820 ul,
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1.0 wg/mL) B9 A5 dEAE PR A, 4% 1R 77 W W g 1 T
T[] B FC o) 4[] B B e T %) s o V0 AR, 00 2 W T R
REWE, BRI EBCR, S0 RERETITAR
HH 6 MrA,

1.2.7 WHEEWNE RIEFRFEH % 0.05.0.2,
1.0 pg/mL K & 3 DK PARMEEY A, B4R
BWRE 6 fy AREWE, FULANZELNE 5 IR, I Es
W3 d, 8 H S % A H B %

1.2.8 BHENAYREBKRENHINE HE1.2.5
A RS R G EZ R RA YT EELT
KA ah , 9F 47 5 2 & HH 64 3% (high-performance liquid
chromatography , HPLC) Wl % , i St B 3 B, 15 0 T 1|
FUE, SHrdEfh & B, 35 e AR BB 8, B B4
BEAERESPRNEREREE, SRR ERLES
A TR] R B R VR B A I BORAR HE 2, LITE ST A
B B T R S A s, L 2 G ) 5 R R R B B A
PREESLEG - BF £k, Bk 25 WD TE SRS AR DY A AR AR
NiFH DAS ver 2. 1.1 259 i 3h F7 #4831 22 0 %
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Fig.1 The standard line of mass concentration of curcumin
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Fig.2 Representative chromatograms of blank rabbit vitreous
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Fig.3 Representative chromatograms of rabbit vitreous

containing 1. 0 pg/ml curcumin
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2.2.2 #xtENEE DTF3IANREREZRENYL
XtECREE (£ 1) .
1 =EFENB/XEIRR
Table 1  Absolute recovery rate of curcumin in rabbit vitreous

Concentration( pg/mL) Absolute recovery rate{ % ) RSD (%)

0.05 88.7 6.8

0.20 86.5 3.3

1.00 90.7 3.2

2.2.3 FEREE MULEIAHEBERENZEREER
PRSI ARSI E S R, LW ES d, T
H P H (8] 89 48 X 45 #E 25 (relative standard difference,
RSD),B/RiZFIEHAMBRIZERE/N, FEHAE
WIS AT T BRI LR (£ 2),

R2 FEBETE
Table 2 The precision of the method

Concentration ( yg/mL) Intra-day precision{RSD% )  Inter-day precision( RSD% )

0.05 5.7 3.9
0.20 3.6 2.4
1.00 4.1 3.9

2.3 FHARERBIHEENSRBEERE

SEE TS 36 H G IR B RS AR P H R A O (1,01
0.18)mL, il7E0. 1 mgZ 3 R IE A B K i f7 & I 1]
EWZY R, 8 SR R = (total clearance
rate, TCR) o LAVE SIS 8] 9 B AL AR () , & B ] 9 SR
BB PR (y) &0 BB B - BRI 2R, e
YRR IEIEAN R TR(E3,E4),

X3 =EHEYNHEBRREMTCR
Table 3 The mass concentration and TCR of curcumin
in rabbit vitreous at different time

Time (h) Mass concentration( wg/mL) TCR(% )
0 97.96 + 1.09 1.06
1 95.03 + 7.49 4,02
3 89.66 +15.29 9.44
7 79.44 £16.11 19.77
12 75.35 £13.72 23.90
24 63.92+ 9.47 35.44
36 42.04 + 7.07 57.54
48 29.08 + 6.16 70.63
72 15.21 + 3.04 84.65
96 8.16 + 2.25 91.76
120 3.62+ 0.85 96.34

24 ZREACRMBBARANNER D N FRBUE
Btz
ZHREFAFBAE R HREREE —FHE,

NEZFH W=1/mL, ZEEEHEBEANLES 1,
= (26.68 £2.66)h.
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Fig.4 The pharmacokinetic profile of curcumin in the rabbit vitreous
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R RS M T RIARBEE S, BT L FLBE LB K
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W E g2 B RERE N 15.21 pg/mL, T & T il
BHESMER T RPE 40 1 B9 3 B0 ) % (1C,, ) Ji # ik
JE (13,24 wg/mL) ™), 96 hi 7 3 38 44 P K 0 3 (9 2
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