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Non-covalent binding between tectoridin and plasma proteins by electrospray
ion trap mass spectrometry
CAO Yi, HAN Feng-mei, CHEN Yong
(Hubei Provincial Key Lab oratory of Bio-Technolegy of Traditional Chinese Medicine,
Hubei University, Wuhan 430062, China)

Abstract; Objectlve To study the non-covalent binding between the tectoridin (TE) and plasma pro-
" teins. Methods The molecular weights of TE, human serum albumin (HSA), e;-acid glycoprotein
(AAG) and the protein-drug complexes were measured by the electrospray ion trap mass spectrometry
(ESE-MS). The maximum stoichiometric ratios were obtained according to the molecular weight change of
the complexes before and after binding reaction. The binding constants (K) of the complexes were calcu-
lated by the Scatchard equation. The main sorts of binding force of the complexes were deduced according
to the relationship between the reaction temperature and the thermodynamic parameters (AH and AS).
Results The K of the complexes were 1. 914 X 10* mol/L for TE-HSA and 5. 8%3 X 10* mol/L for TE-
AAG, and the number of binding sites were 7. § and 3. 3, respectively. The main sorts of binding force be-
tween TE-HSA or TE-AAG were static-electricity gravitation. Conclusion ESI-MS is a good method for
studying of the TE-protein non-covalent binding with some advantages in sensitivity, high-speed, and
accuracy.

Key words: tectoridin (TE); human serum albumin (HSA); a;-acid glycoprotem (AAG); electro-
spray ion trap mass spectrometry (ESI-MS)
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2% [ Finnigan 24 & LOQ™ &Y /i # {{, fu 5 ¥
FHER, TSP AS3000 Aa#HEE A AT &
B4 (LS5 B # 8 Xcalibur 34 TE HE LR
B4 &, RABHE 8% L Ly AAG (Sigma 2 5,
G9885-25MG. 95% )  HSA AF W (k4. B4
W TR, BE PR, TE $5% ¥ (0. 4 mmol/
L #950% ZHD ) HSA #58# (3 mmol/L KHEH),
AAG % 3(0. 1 mmol/L KR .

2 FEHER
21 BEGMHEBRBRTEMEL 1.5 mg BF
10mL BEEA-MA5mL ZEfH5mL K. E%58
PR 0. 4 mmol/L 8 SOUZHREER. B
EXEIHEETHER AAG FABRR 01 mmol/
L AAG A B R HSA B EYHER 3 mmol/L K
ARMEsRER. 2MBRFRE TE #EBRETF
Ep &, FHAAKTHERTF . BEMApH6.810
mmol/L 7,864 % m 450 uL, B0 A 50 pL 0. 030
mmol/L HSA (£ 50 gL 0. 05¢ mmol/L AAG), B
H AR B L TE/HSA (& TE/AAG)RA M, &
MEAERBANLERIBEETF 37 CHERA60
min, &5 pH 6.8 10 mmol/L ZRMEZHAER
1055 & QB B8t JE 3 47 .
2.2 RELXGESIBFE:;AMHMEE m/z 500~
2000; B FEMSIRES OV, EHERE 195 C
(HSA-TE), 185 C(AAG-TE);Cone 2k 35 V; 4
& (N, # & 0.60 L/min, #3044 5% F 8-k
(1 1) {3 HSA 1 AAG),100% ¥ B (¥ TE),
10 mmol/LZ Bi# (X TE-HSA il TE-AAG), it
§ 10 pL,fkB W& 0. 2 mL/min; B sHERE, —&F

EF£H# 10 min,

2.3 TE.HSA # AAG M4 FRENME . BE
TE W—REBTFLAMMGE, WE TE MEX 3 FHE
B 461.9, 5 TE B X 0 F R & 462.4 BX
HEF . HSA HAAG — S FrEFLABREENAL
% Xcalibur B4 RE K HSA M1 AAG #5734
W FRBETK66 4287144 106, 5 HSA #1 AAG
HEC R F R E66 438144 10024 HF.
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Fig. 1 ESI-MS Specira of 1. 0X10"* mol/L. HSA
and AAG
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Table 1 Molecular weight of drug-protein complexes in different pH values

pH i HHATER Teap/C M;E;HSA Teap/C TE-AAG Veone/V bl
TE-HSA  TE-AAG FHEE T EE TE-HSA  TEAAG
5.6 67 031 44 613 180 67 133 175 44 664 25 66 792 44 757
6.2 67 390 44 962 185 67 385 180 44 886 30 67 175 44 827
6.8 67 149 44 987 190 67 449 185 44 987 35 67 445 45 987
7.3 §7 254 44 862 195 67 357 190 44 863 40 57 138 44 855
8.0 55 828 44 577 200 66 883 195 44 788 45v 66 518 84 756

Veone 35 V,TE-AAG R Teap 185 C . Vcone 35
V%% Teap B WK, 3t pH 6.8, Veone 35 V¥
¥ Veone Wi, TE-HSA #% F Tcap 190 C.pH
6.8, TE-AAG # A Tcap 185 C.pH 8.8, &R R
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Fig.2 ESI-MS Spectra of 3 » 400 TE-HSA
and 1 1 360 TE-AAG molar ratio
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N TFESHRM R ERR,B.AS>0 Rk M
HEEAN.AS<ORERBHMEESE N, AH >0,
AS>OR BB AKIER /1, AH<0,A5<0 &2
MG EE S, AH<0,A5>0 RisEH A, B,
MBI HEREERERE, THEBEELNA
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InK,/K,=AH /T, —1/T5) /R
AG=AH—TAS=—RTInK
Htp 70T, 4451 2% 185 'C,195 T (X TE-HSA) #0180
T.190 C(Rt TE-AAG) SRR .K K. B 52 W R M
ZLKE.
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4. 380> 10" #1 4. 124 X 10", $R {4 2} {8 B (G RI0H B 49
BERHYHE S TE-HSA #1 TE-AAG 5494
ERBEAEANAH FIAS . TE-HSA: AH =
—17.118 kJ, AS = 65. 952 J/moL + K; TE-AAG:
ANH=—10.506 kJ, AS=65. 630 J/moL » K,
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Bl f.
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r=C/[P]= gniKiCx/(l-l-KéCr)
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it B, BRI Scarchard H B /G 5 217
SHENE, WE 3, HEARSAEMBEETIHE S
TE 5 HAS.AAG B ESHIMBER RO NS
AR AB () EH 1.914 X 10 mol/L,n="7. 8 F
5. 893X 10* mol/L,n=3.3,
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Fig. 3 Seatchard plot for binding TE to HSA and AAG
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BN R B R S, U S A & N B A K AL A 13 000 r/min, 30 min B0
EHEABRNFRLOENER. REHPLC NES XL PRI REHR BN RARANME AR E.F
He 3 Zeta WL fir 43 A9 2 ACFR {L B 5 A0 0 (92 5%) . BB (40 'C,60 T).25 TRBA[(4 500+ 500)1x 8 &
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Preparation and physicochemical characteristics of berberine hydrochloric nanoemulsion
SUN Hong-wu'?, OUYANG Wu-ging'
(1. College of Animal Science and Technology, Northwest University of A & F Science and Technology,
Yangling 712100, China; 2. Department of Clinzcal Microbioloy and Immurology, College of Pharmacy,
Third Military Medical University of PLA, Chongging 400038, China)

Abstract: Objective To prepare berberine hydrochloric nanoemulsion and study its physicochemical
characteristics of nanoemulsion. Metheds The nanoemulsion components of isopropyl myristate (IPM),
EL40, and glycerin were selected. Berberine hydrochloric nanoemulsion was prepared with pseudoternary
phase diagrams. Taking centrifuge tests (13 000 r/min, 30 min) and the average diameter as evaluation in-
dexes of nanoemulsion, the content of berberine hydrochioric in nanocemulsion was determined through
HPLC. The basic physicochemical characteristics including viscosity, electric conductivity, refraction, ze-
ta-potentral, and particle diameter were studied. And also the stability of nanoemulsion was studied under
the conditions of high humid (92.5%), high temperature (40 T and 60 T), and strong light {(4 500+
500) 1x]. Results Prepared nanoemulsion was a kind of clarity and transparent solution and it presented
as small spherical drops under election microscopy, with the average diameter of about 56. 8 nm. Its na-
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