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W E BN . ZIRAARPELUALSRASREEB LA (thCNB) N E 7 &k, PR L 3 FHIE . ik KA B 202 B
(ELISA) S Ak &« ik, 4% 1 ug/ml 69 thCNB 3 52 5 3R mAb &LAR , im A AF M Af 3 , B X thCNB % 5 & 44K pAb (FifE r )
1:5000) Aok AR it B ALEE (HRP) AR L4 2% 3B & G(1gG) (FB 4] 4 1:10 000) , vAve W A B K i B &, A BEARAUAE 450 nm 3%
¥ 4w 2 Bk (ODAA) . M E 6 R K A iv 2.5 mg/kg thCNB /& 2.15.30.60 120,240,480, 720 min #3 2 25 # % , A BAPP 3.0 244
it A, 4% .rhCNB %om | R B A TR A 0.195~12.5 ng/ml (#7=0.995 0) , & & T F& 4 0.195 ng/ml, & # B A
97.300% ~103.622% (RSD ¥/ T 7.5% ,n=06) ; 3L 1] . Ftia) Fo LI A 8k 3 KA RSDH R K T8.5% (n=6.18.15), % 2h &KX Ktk
M8 253 P AFAERF A = F AR AUCo 10 min 4 173.038 mg-min/L 112 % 94.62 min, 236 3 569 75 sk AF 5% | RBUE & EARE AR
M B A, TR T A A S P rhCNB 89 & 24 A= 25 3 FAF R .

K4 rthCNB % Ik ; B BE S 8 R AR ko i KR 245 2530 &

Study on the ELISA Double-antibody Sandwich Method and Pharmacokinetics of Recombinant Human
Calcineurin B Subunit in Rat Plasma

HAN Kesheng', XIE Xueli*, TIAN Shuhong’, XING Guilan®, FU Jiang”, XING Jun®, LIN Chunhua’, TAN Peng®,
SHAO lJiping®(1.Haikou Qili Pharmaceutical Co., Ltd., Haikou 570216, China;2.Key Laboratory of Preclinical
Pharmacology and Toxicology of Hainan Province, Haikou 571199, China)

ABSTRACT OBJECTIVE: To establish a method for determining recombinant human calmodulin B subunit (thCNB) in rat plas-
ma, and study its pharmacokinetics characteristics. METHODS: ELISA double-antibody sandwich method was adopted. 1 pg/ml
rhCNB monoclonal antibody mAb was wrapped, added to the to-be-test sample, thCNB polyclonal antibody pAb (dilution ratio of
1:5 000) and HRP-labeled conjugate of anti-IgG (dilution ratio of 1:10 000) were added. Using tetramethylbenzidine for develop-
ing, microplate reader was conducted in wavelength of 450 nm to determine the absorbance value (OD value) and plasma concen-
tration of 6 rats after 2, 15, 30, 60, 120, 240, 480, 720 min of iv 2.5 mg/kg thCNB, and the pharmacokinetic parameters were
calculated by BAPP 3.0 software. RESULTS: The linear range of thCNB were 0.195-12.5 ng/ml (#*=0.995 0), lower limit of quan-
titation was 0.195 ng/ml, accuracy were 97.300% -103.622% (RSD<\7.5% , n=6); RSDs of within-batch, inter-batch, freezing
and thawing 3 times were no higher than 8.5% (n=6, 18, 15). thCNB pharmacokinetics characteristics in rat fitted to two-com-
partment model, AUCo720 min Was 173.038 mg - min/L and #. was 94.62 min. CONCLUSIONS: The established method has high
specificity and sensitivity, good accuracy and precision, which can be used for hCNB quantitative detection and pharmacokinetics
study in biological samples.

KEYWORDS rhCNB polypeptide; ELISA-antibody sandwich method; Rat; Quantitative detection; Pharmacokinetics
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5 PR AL ALK T S O A, PR T ARSI fEF R T ANMTS fL G HER, F4H A CNB (thCNB) AR T
I fir , FEM I A A (AT R T . ERTIR R K2 i 1 2R 05 (NI 21 ML 3 N A0 9 5 5 T 1 1
HHU R 2k = APV AR R U RS2 P g g e 7 2 L LG I H22 40 A B 0 44
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Pt ARSCHES 1 I E KRR UM 2 H rthCNB 1 ELISA WA
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1.2 AR5

rhCNB Frifi i (3t 5+ 20140807 , 44 i . >99% ) Fil thCNB
BT EHTR mAb(thCNB mAb, #1t5 : 150310) 34 1 1145 16l
5T PR B AE 5T thCNB 2 52 4144 pAb (thCNB pAb,
L5 : BM1694) B A AL P (HRP) ARicl b e E Bk E 11 G
(IgG) (Hit5 : BA1058) . PU B FLHR 2R i (TMB) I (L i (it -
P0209) #40 [ ST -8 A 9 TREAT FRAF
1.3 i

SD K6 H,SPF&, @ & £, Ak 200~250 g, H
T ol 07 24 T B3R S S A FRA R A A% IE S SCXK
(i) 2013-0004 , 17 75 T3 L2 e 259 2 TR oL s s
2 HEE5ER
2.1 IMRHFALIE

AT IR REE 5 ik AR 0.3 mil, B T 1.5 ml JHFZE ANikess
N LR 1 h5, L3 000 t/min (B0 K 3 em) 2.0 20 min,
O3 B8 ) W LR S ARAE T — 20 CokAR £ -
2.2  ELISA X#if 32105 ME rhCNB iR B

4 FH pH9.6 11 0.05 mol/L ik % £k 2% vh i (CBS) #i B¢ Ji5 19
thCNB mAb M, 4 Cil 2 ; ¥k H 5L, I PBST[# 0.5 mI/L
F LA 20 (1 0.02 mol/L i lig £k 2% /i (PBS) , pH 7.41%k 4% 3
WAAT s TR 0.1 %4 13 A (BSA) BT, 250 wl/AL, 37 C
WEE 2 h, YEARIR]_E 5 SRS T FL A3 I AR, 37 CHEE
Lh, M fE . 5 rhCNB mAb S5HUR L AR k454 ), 1
A3 S A thCNB pAb H HRP F5iC 471 1gG , Fl TMB JiE 388 i
4,5~ 15 min, B @58 5 5 rhCNB ¥ BB IE . 2R RV,
T 3 B RR{ULE 450 nm AN A FLWE G EE (OD ) .
2.3 3R RMAMAENTHE

T FHMEL 2937 5 V4% thCNB mAb . thCNB pAb F HRP #7ic
¥i 1gG 4T — F 5 % Bt (thCNB mAD J5i £ ¥ i 4 10.1.0.1
pg/ml;thCNB pAbF B4 1: 1 000,1:2 000,1:5 000; HRP
FRICHT 1gGF B He 4125 1:2 000,1:3 000,1:10 000), Lk rhCNB
FRUE SRR IRE 5, 32,27 30T 500 2 OD {E, AR 4 thCNB
T ] A bR i e, FEZRPE RS O 3R &L thCNB 1)
i e 458 24 thCNB mAb 4 1 pg/ml . thCNB pAb 7
FEELHBIA 1:5 000 \HRP FRicHT IgG B ELfil Ay 1: 10 000 B, FH
P56t B8 (rhCNB FRifie ity ) 145 OD E -5 B BE (AR5 thCNB f4
e 5L FR B ) -1 OD {2 Fb (P/N ) B Kk, LML AF 2 rhCNB
mAb .thCNB pAb F1 HRP Fiic it IgG A I
2.4 HiEAIE

FHZ B2 54 BAPP 3.0 UEF TR PE LA R n T 5 e, 34
HFRIEMZE . FH Microsoft Excel 2007 3P4 748543 #7 o
25 FHEFTEM
2.5.1 LJEMEEE 1 mg/ml thCNB FRUE S IE BB L
B, 3515 12.5.6.25.3.125.,1.56,0.78,0.39., 0.195 ng/ml [ 57
e SV T TR R B AS (A IMSEOKS 1 mg/ml thCNB B 74 W
FM12.5.6.25.3.125,1.56.,0.78,0.39.,0.195 ng/ml A4 5 A5 i i
M2 B AN BRI ZS I 5 A 6 43 K Rl 1 i e o
UL pl A 1.5 ml EP A, i A 999 pl A% 5 B (IR 2% i
RV, pH 74T 1 ml 25 [ MR AR RRWE . 4% “2.27 WU Jr
%, %F thCNB 3 v i I W L S5 Ao b M2 L 25 P9 000 2 R0 2 1A
WM B AT ELISA T AE o 454, rhCNB A5 M S A 1S & s
YE A I3 Y OD {E AT , 25 (A L2 525 (A I 3K BV 1) OD (.
AT, IS LI AN 2 1 IR BV 2 X rhCNB (30 2 TG
T, HARZER & 1.

HEZED; 2016 4555 27 5 25 1

*®1 TEBRBHIELISAERNLER(ODE)
Tab 1 Detection results of different solutions by ELISA (OD

value)
AONBFREIRE ng/ml TSR SRR BAWR  SAKHER
0.195 0.118 0.106 0.059 0.047
0.39 0.156 0.149 0.057 0.054
0.78 0.240 0.243 0.059 0.048
1.56 0.505 0517 0.062 0.052
3.125 0.775 0.752 0.053 0.050
6.25 1.405 1411 0.057 0.047
125 1.859 1718

25.2 LRMELEIEE 25170 ik, & 12.5.6.25,
3.125.1.56,0.78.0.39.,0.195 ng/ml [ bRl b 2% , HR 2.2 35
NI E ODAE ., LA rhCNB A IR () WAL AR, L OD
15 () WP AR AT RIS, AR E I £6 . A5 e N
y=8.88x+0.1(+=0.995 0), £ RFH], thCNB il 57 12t ¥k i
HILRPETEE 7 0.195~12.5 ng/ml, 455 R IR Bk

253 JEm FBRFEL  Dhas AU W 2 0 16 K, 1155
HERRRUES | L5 10 AR5 v 22 T o o7 114 Joi R 85 O o
TR, R EN AR E R N K 0.195 ng/ml, FF & KIE
2.5.4 HEBRESIRIG #2517 N ik, Hil45 10,51 ng/ml Y
BRI B TR T 6 4y, HR©2.27 30N vk
OD A, LLIMARE /AR 100 %135 R i, 45 R 3 2,

2 EHRERARLER

Tab 2 Results of accuracy test

MAZ ng/ml WEHE, ng/ml R, % TR, % RSD, %
10 11.679 116.787 103.622 7266
9.876 98.761
10293 102932
10.296 102.957
10.568 105.678
9461 94.601
5 4808 96.158 102327 4.648
5.000 100.000
5180 103.686
5270 105.492
4970 99.473
5470 109.315
1 0.948 94.842 97.300 7233
0.860 86.054
1.051 105.100
0971 97.071
1.045 104.510
0.963 96.314

255 AFBAECRIS 2507 L, H4510.5.1 ng/ml By
AR I3, B T B A 6 1, BR“2.27 300 T il
OD i, #ELEM5E 3 d, BES N ARG, 4558 8R8,10.5.1
ng/ml A FR T S I AL N RSD 43 91 4 7.266% . 4.629% |
7.214% (n=6) , #iLE RSD 5378 5.7% .2.5% 4.6 % (n=18) .,
2.5.6 FAEMEREE  F2.5.07 R )5k, #l45 10,51 ng/ml iy
B AE S I3 RS R MRS 548, —20 CRIEAE, 2~
8 CTZIZa i, I EURah 3G, IR“2.27 0 F Jr i & OD
. 25 8/R8,10.5.1 ng/ml A FRES I 2E OD H % RSD 4>
W 2.9% 6.1% .8.5% (n=15) , ¢ W] 52 &2 %R i 3 AN =520
thCNB i ESE 1

2.6 ZHHFIW
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6 H SD K, iv 2.5 mg/kg thCNB J5 43 5l F 2,15, 30,
60.120.240.,480 720 min &k 0.1 ml 4= IfiL, 15005 43+ 15 1L
WA CORE RN 2217 I0F FIAR LS, BRE2.27 T T
B AE OD A, ARO[ 7 i M 2 e B, 23 24 -Ip il 2%
ZER UL 1,
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Fig 1 The blood concentration-time curve of rhCNB in rats

i3]

n vivo

S5 R W], rhCNB 76 K BUA N 19 25 2 F RAAE AT 5 — 3 A6
5 DL BAPP 3.0 J 3158 25 8 2% S 80, 45 R AUC o120 win A
173.038 mg-min/L 4,4 94.62 min.
3 iTie

ELISA W24 B A6 i TBORAE 5 4 S b 4 S i
S54SR A —Fh T A A B R | J2 15 3 A 0 A A
A —FPE T 38 A T RAERA BRI, vz
i L8 AR | ARG DA R B g8 S B A AT A A . LSRR
BB S T I, G0 SR A0 v ik o o B 2 e
AR e M SRR 2SI, (HELL-
SA BAAFFE— 2 (R BR Y, InF R V2 5% H Bkl N
TRPERGSE T, eoh, 52ma H 2 &, I IR Fra v) 45 #5
SRR EE S ok —E iR 25 . [H Uk, A ELISA iLF 78 i
AYHTE R R 0 R Rk R R S A L Il
SEHAT AR A AT

ARSCHEE ST T I E SD K B M 3 9 thCNB £ Ik (1)
ELISA BULAARIE 000, LABE A5 22 1507 1 HH thCNB mAb . thC-
NB pAb Al HRP #7104t 1gG s LI A £ s LA thCNB mADb £
AR PURPIARR: LS & R T 24| A nsgm, 2m T

Rl (k¢ 5P . thCNB pAb A [A] B 4731 thCNB i) 2440 2

7, HRP BEFRHTAR SCEA GORORANE T, R4 o 1 Rl R 458

P R . A LRI thCNB mAb (54 R R A 1

pg/ml, thCNB pAb F1 HRP #7171 1gG (185 A7 A A5 4333 hy

1:5000,1:10 000, J5 i G5 R R AT ik iR bk |

HERA I RS9 B RAMEVE I 8 5 T IR A G 00 UE AT H 32 05

E, AR PR | SR MG 6T A2 WA B v () thCNB HEA T8 ik

ivalll

52 ik
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