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Determination of Plasma Protein Binding Rate of Hydroxytyrosol in Normoxic and Hypoxic Rat by HPLC-
Ultrafiltration Method
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ABSTRACT: OBJECTIVE To establish a method for determination of plasma protein binding rate of hydroxytyrosol, and
compare the difference of plasma protein binding rate in normoxic and hypoxic rats. METHODS The protein binding rate of
hydroxytyrosol in normoxic and hypoxic rats plasma was determined by HPLC-ultrafiltration. RESULTS When the
concentration of hydroxytyrosol in rat plasma was 3, 6 and 12 pg-mL", the plasma protein binding rates of hydroxytyrosol with
normoxic rats were (17.23+1.11)%, (16.88+1.37)% and (16.70+0.98)%, and the plasma protein binding rates with hypoxic rats
were (12.31£1.79)%, (12.75£1.20)% and (13.42+1.98)%. The difference of the plasma protein binding rate was significant
between the normoxic and hypoxic rats(P<0.01). CONCLUSION The binding strength of hydroxytyrosol to plasma protein of
normoxic rats is low and does not show concentration dependence within the concentration range of 3—12 ug-mL™". The binding
strength of hydroxytyrosol to plasma protein of hypoxic rats is significantly lower than that of hydroxytyrosol to plasma protein
of normoxic rats.
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Fig. 1 Structure of hydroxytyrosol
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Tab.1 Gradient elution program of flow phase

#/min WA A% st B/%
0~15 558 95592
15~20 895 925
20~25 5 95
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Fig. 1 HPLC chromatograms

A-hydroxytyrosol standard substance solution; B-blank plasma;
C-plasma sample; D-blank ultrafiltrate; E-—ultrafiltrate sample;
1-hydroxytyrosol.
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Tab. 2 Recovery rates of hydroxytyrosol in plasma and
ultrafiltrate samples(x £ s , n=3)

A/ ML T % WO Y
ug'mL! PR yralied /%

3 98.15+0.61 101.15+0.74 93.94+0.54

6 98.09+0.05 96.88+0.15 98.93+0.55

12 102.72+1.87 108.85+1.48 97.97+1.67
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IR ROE B, T PBS R RE, BCH BRI vk
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F1(3.95+0.41)%, FIJ NSB H}(3.34+0.56)%(n=3).
SEIRIRAA R A DR X 5 e I R B AE /DN
] LEY T 220 I R 0 PR XoF 550 e 6 e ) PR I

x3 HRBANAZEBENERRELSSF(XEs, n=3)

Tab. 3 Nonspecific binding rate of hydroxytyrosol by
ultrafiltration membrane( x s , n=3)
HEHE ug-mL™ Cpre/pg-mL! Cpost/tlg-mL™! NSB/%
3 3.06+0.04 2.97+0.02 2.86+0.74
6 5.77+0.12 5.58+0.12 3.21+0.53
12 11.20+0.11 10.76+0.11 3.95+0.41
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PIRRAELLIY o ARG 2 RSD 4845, BEIMSRAE
M REUN 300 WL, 25488 L B A A i 1 R g
5, BRI 6 000, 8000, 10000 rmin', ##
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H1(38.89+0.51)% , £ B UE M ATFF M EK , H RSD
BUIN, A 1.31%(0n=3), [AkS .ot a) e,
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WL 5~6,
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H 45515 311
3 Wi

AHIFFE 38 3 HE ST HPLC-H8 v I o 50 L ik et
i, U E A 2 FORFRRRES TN R RS
EALSER, BN ENZES, KIE AR
FEREEE I K A 45BN 16.70%~17.23%, 4R
KEMIMFEEALGFEN 12.31%~13.42%, F£H
PR P 5 K R R R s TR ESS A .

YA 7 BT RN R DR R R LK AR A A R
FHIE 7 o AT Mk e o, BB AT P 1
AP, AR5 S E AR, JFE
K532 3K e i pH. Gibbs-Donnan R A
IRBIE AN A5 2 R 2 A s 7180 R R kAR
A 37 M vk R R, AR LT o 2 N RD
AT WS R R TR A T 25 W e R U B I, T
ARELWINE . 2B YRR R
P2, G Al AR R AR IRIAE 1 h e 4 °C
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n=3)

Tab. 4 Plasma protein binding rate of hydroxytyrosol in normoxia and hypoxia rats( x s , n=3)

A e g/ CE il i
pg-mL! C/ug -mL™! C/ug-mL™! PPB/% C/ug-mL™! C/pg mL™! PPB/%
3 2.81+0.14 2.3240.13 17.23+1.11 2.67+0.14 2.34+0.15 12.31£1.79Y
6 5.98+0.25 4.97+0.20 16.88+1.37 5.34+0.28 4.66+0.25 12.75+1.20Y
12 11.28+0.51 9.40+0.50 16.70+£0.98 10.78+0.22 9.334+0.29 13.42+1.98Y

W HEALILER, YP<0.01,
Note: Compared with the normoxic group, VP<0.01.
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"S5 TE#HATOHELREREAFTE(XLs, n=3)
Tab. 5 Yield of plasma ultrafiltrate at different rotating
speeds(x s, n=3)

/e min~! SARFR/UL AR YR ISR % RSD/%
6 000 300 7.78+0.51 6.55
8 000 300 18.44+0.51 2.76
10 000 300 38.89+0.51 1.31

Fz6 TERBCONETIHRERERE(XEs, n=3)
Tab. 6 Yield of plasma ultrafiltrate at different centrifugation
time(x s, n=3)

B0 18] /min SARBUUL B BT MR % RSD/%
10 300 38.89+0.51 131
15 300 39.44+0.84 2.13
20 300 40.56+0.69 1.71

MALBEE RIS, fE 3~12 pg-mL! SRR
TN, RS EE 5 H A M i A R B Il 3R A
S AR B AR B AR R, TS R
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IR . S i AR KRR, RO
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