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Comparison of Protein Binding Rate of DPP-4 Inhibitor LGT-6 in Different Species of Plasma

LIAO Weike'?, YANG Huali’, WANG Zhongyuan’, CHEN Rui'*, TANG Lei"?, CUI Xing"*, ZHU Gaofeng"*
(1. Guizhou Provincial Engineering Technology Research Center for Chemical Drug R&D, Guiyang 550004,
China; 2. College of Pharmacy, Guizhou Medical University, Guiyang 550004, China; 3. Dept. of Pharmacy,
Guizhou Provincial People’s Hospital, Guiyang 550002, China)

ABSTRACT OBIJECTIVE: To establish the method for determining protein binding rate of dipeptidyl peptidase-4 inhibitor LGT-6
in different species of plasma, and to compare their difference. METHODS: By equilibrium dialysis, LGT-6 (3, 30, 300, 3 000
nmol/L) was equilibrated in rat, monkey and human plasma (i. e. internal dialysis solution) for 48 h, using phosphate buffer as the
external dialysis solution. The concentration of LGT-6 in internal and external dialysis solution was determined by UPLC-MS/MS
using tolbutamide as internal standard, and the plasma protein binding rate was calculated. The determination was performed on
ACQUITY UPLC HSS T3 column with water (containing 0.01% formic acid) -acetonitrile (containing 0.01% formic acid) as
mobile phase at the flow rate of 0.6 mL/min. The column temperature was 40 °C, and the sample size was 2 pL. The ion source
was electrospray ion source, and the multiple ion monitoring mode was used to carry out positive ionization scanning. The ion pairs
for quantitative analysis were m/z 487.0—434.3 (LGT-6), m/z 271.1—172.0 (internal standard) , respectively. RESULTS: At the
concentrations of 3, 30, 300, and 3 000 nmol/L, the protein binding rates of LGT-6 in rat plasma were (96.25+0.97)%, (84.16 +
1.24) %, (78.25+0.61)%, (66.63+0.95)% ; the protein protein binding rates in monkey plasma were (98.54 +0.58) %, (87.27 +
1.01)% , (79.35 + 0.86)% , (66.69 + 0.54)% ; the protein binding rates in human plasma were (99.40 + 1.03)% , (84.48 +
1.15)%, (77.62+0.77)% , (66.93 + 0.48) % . At the same concentration, the protein binding rates of LGT-6 in rat, monkey and

human plasma had no significant difference (P>0.05). In the same species of plasma, there were significant differences in the
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plasma protein binding rates of different concentration of
LGT-6 among those groups (P<<0.05),
the increase of drug concentration. CONCLUSIONS: The
method for the determination of plasma protein binding rate of
LGT-6 is successfully established. The data revealed that the

protein binding rate of LGT-6 is concentration-dependent,

and it decreased with

there was no obvious species difference on protein binding
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rates of LGT-6 in rat, monkey and human plasma under the same concentration.

KEYWORDS

Different species of plasma
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BR8] 5236 80 W A 7 1V AT UE 5 S SCXK () 2019-
0014,
14 I3
{EE R I 3% (525 PL030320T) fh At 57 VU iF A1 4E 9
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0.01% MR ) A slAH B #E4 746 FE BRI (0~2 min, 10%B;
2~T7 min, 10%B—95%B; 7~9 min, 95%B; 9~ 11 min,
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TR S 500 °C ;2R FH 2 J g WA =X, SRR N
IE B PR AT UE IR 20 psi, 5540 UE 14 50 psi,
BB I Sk 60 psis LGT-6 A L5 HL K N 134 V,
REFE L H o 34 V., AETHL RN 10V, filf 48 %5 T HL
10 V, 8 ST FHES 15 R m/z 487.0—434.3 5 INAR IR 2=
FEHLE R 70 V, Rl LR R 18 V, AETHLE K 10 'V, filf i
A HER 10V, 50 B X8 m/z 271.1—
172.0,
2.2 BRHEE

S FREL LGT-6 XF A 5 TP b ok B 4538, 43331
BT 10 mL A, i A 0.2 mL {3 H g i, P DL
PBS E %, #2457, il B BE 444 100 pwmol/L i LGT-6 . 14
PRIt 28T
2.3 KRIMFHFRE

HUSD KRR 12 H, MERfEA-F , F I8l ki 2 mL, &
THA R EPE T, F 4 CF L3 500 r/min 25
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24 FHAAE
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4390 B F EP & AR A B EE 600 pL . N AR IET RS
100 pL, P HETR )5, 34 °C7F L 12 000 r/min 5.0 10
min, B F VW, F 37 CF AR GRT, FRiE oK 400
uL . PR 1R 600 uL 2 IR THEIR ST, # B2 )5 , L,
iz W2, F 37 CF HASR T, 3R F A B B 100
nL E %, T4 CF LA 12 000 t/min &0 10 min, B 4
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LIRS IR A5G e, DA R AR A, H A4
“2.47IUR 5 EAL B AT P AT AR S AR B
NIRZ8 FLI2EAE S CR IR o BULGT-6 % JE i AP Fr ke
HE Sl #5385 o, DA R S % A 8 ) B LGT-6 ¥k B2 10
mmol/L . N R A 1 mmol/L FYTR-S Xt B A . 5
LGT-6 #¢ % 4y 300 nmol/L ) PBS 5 A B HIK B9 25
I3V A8 s BUE MY R “2.47 300 T J7 ik ab 3, ol
BCLIEAE o FE28 F1B T AMBRE & 25 PR RE i R
Bt VAT L IR A 2. 17 I A AR R L i
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2.5.2 FRUEMZZH KB 2,270 LGT-6 4
W, 1 PBS 3% 2 B il i v B 43 531 iy 18 000 .6 000
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. LALGT-6 i & R Ak AR (¢, nmol/L) \LGT-6 5 P
BRI AR B FUAE AR AR () , SR IR/ 32 (O
BN Vo) A TERPERH . S50, LGT-6 76 R R A
L% R [ ) 5 243590 8 y=1.28¢+0.36 (R*=0.998 9) .
y=1.09¢+0.27(R*=0.999 1) .y=1.32¢+0.45(R*=0.998 5)
ARG e B R 2R PRV T 38 R 1~900 nmol/L, 78 & F PR
#7741 nmol/L.
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PR 2.1 TN AR UEREIN A , e SR TR AR, 2558 H N A
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JEE MG A e e B AR AR B B R IR i H
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4 CORAE, & F GENTAS AL B 7 T R o S IESCHR[17]
D7 EHAE AT AW B RE 7« S 12K 1.0 mL (1) Jin
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(V) ™, B F 37 CHE 85 I 48 VA7, Bk T A7 6
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F1 LGT-6HBEESHEBEREER (%)

Tab 1 Results of precision and accuracy tests of

LGT-6(% )
E B, amol/L  HINRSD(n=6) HIERSD(n=5) YEBE (n=6)
KR 1 358 821 90.46
3 259 9.3 92,05
50 321 750 101.82
70 405 136 10577
1 1 2.69 7.84 9163
3 274 407 916
50 546 6.09 96.83
70 398 8.13 102.34
A 1 401 599 93.00
3 356 404 9455
50 6.88 571 103.71
70 450 672 98.59

#F2 LGT-6 WEFRMMIRIEER (x£5,n=6,%)

Tab 2 Results of matrix effect tests of LGT-6 (x * s,
n=6,%)
g 3 nmol/L 50 nmol/L 720 nmol/L
AR 94644231 96.12+8.14 90.01 +4.34
i3 103851533 93491438 96751571
A 94541635 97.0713.95 95.09£322

#x3 LGT-6MIREMHXLLER(n=6,%)
Tab 3 Results of stability tests of LGT-6(n=6, % )

" RSD

HR RO mil — ey FEBEDN | RLBEIK
N 3 53 478 41
50 318 500 307
70 401 566 6.70
T 3 426 409 49
50 3.0 48 59
70 502 491 6.3
A 3} 207 341 501
50 525 6.70 465
70 275 488 5.19

F4 LCT-6HHBAEMEERER(n=6,%)

Tab 4 Investigation results of dilution reliability of
LGT-6(n=6,%)

B E ), LR SEAT A8 hINF, LGT-6 4 I % 25 1145

BT 72 Wi ILBTEH R 22 5, LI 48 hih i b O 283k

FIPARRAS , PR MR F- e 8] 2 4 48 h, #E L3R 6 .

*6 ARETFHENLGT-6MEEAEEENFMN

(X*+s5,n=3,%)

Tab 6 Effects of different equilibration time on pro-
tein binding rate of different concentration of
LGT-6(x+s,n=3,%)

LGT-63 % ,nmol/L 6h 12h 2%h 48h Nh

3 81044238 8860465 93074120 96251097 96324245
30 09245195 7685£2.04  8136£376  8416£124  8381£172
300 616154 TLO3E3IL 75584263 78251061 78541274
3000 51531139 58.98+2.60  63.04%144 66631095  66.82%3.06

2.6.3 ZYYIMMKE AL S RME Fab IS i E T
45— AR ZEFL , BAAS RS B A S LMK 1 mL, [ 2 B AT
510 55—y, HBEATAS R R ELHL N —E MR, W
W BITAS B IR T 2547 PBS (I P LGT-6 Y 433 M 3
30.300.3 000 nmol/L) 10 mL [ F- i 3 545 oh , 15 1%
Hr4E SIMTH , (5 9 35 DRAFAE [R]—F- 180 |-, 5 FLf PRz
MFAS R M 5 RE | e e B4 TVt 78 4 C TR - i &
48 ho TEBEMTLE G AE R 5 BUEHT N IRCFLE AT M (S
FH 10 % 1 1oy SRR VA W Ror DU 2 75 A 2 11 AN , A3 SN R
AR )45 100 pL, $i“2.47 R kAL S, R 2.1
TR A5 A 5 U, e SR E AR, AR A Il R
Horp LGT-6 ¥k B . [A] B, 25 & %) LGT-6 ¥k &£ 4 3 000
nmol/L AFE i ¥ B8 T vk 24 4 M v FE S 1], B3 000
nmol/L [ FE 5k I, S il 25 11 1f 2% 5 PBS #% B 5 fi5J5 , 1iF
AL b, S5AE S LGT-6 2 145 & R AT
“2.6.2700, LR AR T,

x7 FERELGT6HEXR BMAMRINEDLE

AENELER(X+s,n=5,%)

Tab 7 Protein binding rates of different concentra-

i VREE nmol/ L e HE L RSD tions of LGT-6 in rat, monkey and human
NI 70 10428 3.94 _
# 70 10527 502 plasma(x +s,n=5,%)
A 720 103.77 3.68 g 3 nmol/L 30 nmol/L 300 nmol/L 3000 nmol/L F P
) . s = _ B 96251097 s416t124 78251061 66631095 330 <0001
x5 BWENAEKELGT-6 HIERMELER (x £, %m 98541058 7274101 79354086 66691054 330 <0001
n=6,%) A 040103 S4481115  TIEE0TT 6693048 330 <0001

Tab 5 Adsorption rate result of different concentra-
tions of LGT-6 by dialysis bag(x+s,n=6, % )

Fllg 3 nmol/L 30 nmol/L 300 nmol/L 3000 nmol/L
N 1254097 2164022 065+0.11 330+095
U 0.5410.28 1274045 235%0.86 269£0.14
A 1.40£0.63 1484023 3452020 2.13£0.68

PR P LGT-6 ¥R, JF42 i 0 H R i e & 1 4%
EREASEE(%)=(D,—D)/Dx100% (X H,D, N
BT NI 25 FE 5 DN B HT AN 25 90k FE , B

- 1732 - China Pharmacy 2021 Vol. 32 No. 14

{i Ffl GraphPad Prism v 7.0 #icf , X AHIR A E F AN A
FiftJag FVAR [R) ol J T A ] ¥ B LGT-6 1O I 3 2 11 285 56
PEAT R IR 3R 5 22000 KB K HEa=0.05. Z55R , 7EAH ]
WRIET , LGT-6 7R B R AL B 4545 A LA
22T G243 L (P>0.05) ; 7EAH [FI R i 3% i, A [
WS LGT-6 [ I 2% 8 1 25 5 R L I LU 22 S T it
B X (P<<0.05) , HA KA 25 % B2 /9 T i T R A9
FEE S
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