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(16004.13 +2230.73) pg-d-mL™ JAUC 5 A EREL, FHREFHMAEA L TR L., & ZE L E#
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Determination of MBS77E, a monoclonal antibody against Ebola virus,
in monkey serum by indirect enzyme-linked immunosorbent
assay ( ELISA) and the pharmacokinetic study
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(Academy of Military Medical Sciences, Beijing 100850, China)

[ Abstract] Objective: To establish an indirect enzyme-linked immunosorbent assay ( ELISA) for determination
of MBS77E, a novel monoclonal antibody against Ebola virus, in the serum of cynomolgus monkeys and to study its
pharmacokinetics in monkeys. Methods: An indirect ELISA method for quantitative detection of MBS77E in
cynomolgus monkey serum was developed and fully validated. Four cynomolgus monkeys were divided into two
groups. Each group of monkeys were administered with MBS77E via intravenous injection at dosage of 5 or 100
mg-kg ', respectively. Blood samples were collected at different time points after administration. Serum was
obtained and the concentration of MBS77E was determined using the established ELISA method. The pharmacokinetic
parameters of MBS77E were analyzed using WinNonlin software. Results: The linear range of the method was
0.098 ~12.5 wg-mL~". The precision RSDs of the intra- and inter-assay were within 3.5% ~9.9% and 7.4% ~
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11.8% , respectively. After i. v. injection at dosage of 5 and 100 mg-kg ', the terminal ¢,, of MBS77E was
(8.88 £5.24) and (6.38 £2.57) d, CL was (7.55 +1.48) and (6.22 +0.99) mL-h™'-kg™', V was (91.18 =
38.16) and (55.44 £14.01) mL-kg ', AUC was (631.58 £76.75) and (16 004.13 +2230.73) pg-d-mL ™",
respectively. The AUCs were proportional to the two dosages. The plasma clearances of MBS77E did not change
with different dosages. Conclusion: An indirect ELISA method was successfully established for the determination of
MBS77E in monkey serum which met the requirements of preclinical pharmacokinetic research in terms of specificity,
linear range, precision and stability et al. The pharmacokinetic characteristics of MBS77E in cynomolgus monkeys
were obtained. This study provided support for the preclinical and clinical pharmacokinetic studies of MBS77E.
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S bR ECA R REVE RO 2 — o B ET, SRR
e Rk B PR OC T Y 98 2 3k AR A, BA
g et B XU g 1 R, I &
PR MR R 25 ) B OCH B, 2019 48, fE MR i
B ERBT R R IR L R E AT R T 2 FhiE
i @ F RN SE R I 25 %) 25 mAb114 F1 REGN-EB3,
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Lok 2 41,4 2 H L, 452558 5,100 mg-kg ™',
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W2y B R BT WK TR B ), 4 T EH]
W2 5 22 vh W (PBS) F¢ MBSTTE #i B % T 75 Wk B,
A il e R AR A 30 min N HEVE SEER

5.2 MmMEBERFMEGEIE BB w, T L
PBS 4 MBST7E i B 28 fr 5 W JE , i >4 42 il 4 13 3
JE o 42 HIR AR B B A I, O 2l T 4R 25 0T IR
J5 S min BG5S RRIZ], 425455 1 h,2 h,4 h,
8h,24h,3d,5d,7d,10d,14d,21d,28 d,35d,
42 d,49 d,56 d 1 63 d F DU bk R AL, R i 5 24
ImL-% 7B TRE S OE P, 2 nEYTER
Bt 30 min J5,4 °C, 8.0 75 5100 r-min ' &L
10 min FRAF MLV , 7345 T - 40 CHAE, 770,

5.3 HiEAE JH WinNonlin i fF, #i4F 5 % 4t it
FERRITHAT i 2525 Jo B R £ 2 3 SRt &
T (area under curve, AUC) . 15 % 2 ( clearance,
CL) . & W 5% 25 F (apparent volume of distribution,
V) BRI (1, ) A2 55 B I [E] (mean resi-
dence time , MRT) , ¥ Microsoft EXCEL(2010) i}
BI(H , [ GraphPad Prism 6 {E&

& R

1 MBS77E ZE R f17E F ELISA A& 5161E
1.1 #rAEMZ  WEWE N 0.049,0.098,0. 195,
0.39,0.78,1.56,3.125,6.25,12.5 f1 25 pg-mL "'
f 10 A o 26 BE i ,0. 049 FT 25 g mL ™ VR Ry 4l
FE A, BN E R B E AL, 45 R F W MBSTTE f£
0.098 ~12.5 pg-mL ™" 3t [ P, vk J3 A1) %ot 01 5 1 O
FE(E(OD {H) & STEHh &k, TEILIE 1,

3
25F
2 b
815
i
0.5
b o1 1 10 00
Clpg-mL~
Bl 1 MBST7E 76 £ 8 L 2 5
P o £

1.2 #5%M RAHiZ ELISA %47 Human IgG
5 GP it Jsi 40w Al 1) S M, 45 R 1 7R Human 1gG
5 MBSTTE ANAFAEZE XL, B B A 1 7 A AR Jo AR
BE LA RIEI R 1,
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F 1 MBSTTE I A [6) 57 & A i BR AR 14005 09 S50 ik B x*s,n=5

20 51 WHSE/ pg-mL ™! S A JE / g mL ! i 2%/ %
Human IgG-10 pg-mL ™" (No MBS77E) NA NA —
Human IgG-100 pg-mL ~' (No MBS77E) NA NA —
Human IgG-10 pg-mL "' (MBS77E-0.195 pg-mL ") 0.195 0.186 £0.025 13.33
Human IgG-100 pg-mL ™' (MBS77E-0. 195 pg-mL ") 0.195 0.208 +0.027 12.98
Human IgG-10 pg-mL ™' (MBS77E-10 pg-mL ") 10 11.92 £2.10 17.59
Human 1gG-100 pg-mL ™' (MBS77E-10 pg-mL™") 10 0.93 8.59

NA AR T AL IR —  RAFAE

1.3 WBEEFEME i IRH R e ih 2 n) Jr ik
#0098 ,0. 195,0. 25,10 H112.5 pg-mL~' 5 /4
He ) MBSTTE 9 5t 47 #F it , 23 03] 5 4t F FR (low
limit of quatitation, LLOQ) fK¥& B i % (low quality
control, QCL) . 1 ¥ ¥ it % ( middle quality control,
QCM) .= ik B i 5 ( high quality control, QCH) Fil
F & F R (upper limit of quatitation, ULOQ) , #% F

T 348 08 5 vk R RE 2E A7 D0, oF B8 Al TR 5 AR o8
W2 B, R — M b 0 b o il 2k DI Oy BT
MBS7T7E [k & . HER IS B0k -2.1% ~
~7.69% Fl - 0.13% ~ —9.28% , & N 4% %5 i I
BIE3.5% ~9.9% MK HE W N1 7. 4% ~
L1. 8% Z 8], ¥ £F & A= W FF i 2 B 5 15 36 HiE M10
HEODRVERILE 2,

R 2 ELISA B4 I &8 A% 1T MBSTTE RS %5 B K e 12

BAREE B (n=5)

iH
LLOQ QCL QCM QCH ULOQ
TRIE R I/ g mL ™! 0.098 0.195 0.25 10 12.5
F2IHeJE/ g ml, ! 0.09 +0.01 0.18 +0.02 0.26 +0.02 9.79 £0.87 13.31£1.57
T E/ % -5.26 -7.69 4 -2.1 6.48
K/ % 9.1 9.9 5 4.1 3.5
i R (n=6)
LLOQ QCL QCM QCH ULOQ
FLIE K /g - mL ! 0.098 0.195 0.25 10 12.5
29 e B / g - mL ! 0.09 +0.01 0.18 +0.02 0.26 +0.03 9.99£1.36 13.30 £2.43
AW/ % -4.83 -9.28 3.2 -0.13 6.43
W/ % 11.8 8.9 7.4 9.9 8.9

1.4 HBR&MEEHKRUE(HOOK ) HT
MBSTTE 7& £ 5 M fA 9 25 3l %4 5l 56 b 45 25 57 i 4%
R, S L TE Rt 9 S T M O S
B, T LR AT R, A1 O X I V75 A i 1140 6 oA A 3
2858, M0 A B2 2o e i T 8 L0 I B e 44 L 131
NG TS SO B B4, TR L T T A IR K
S AR AR A 23 1 I K MBSTTE ¥ 4%
SRR RE 3 A i W B K F A A (1.000,2 000,4 000
g mL ™) FE A ECR R RE A, SR 43 B R 1000,
2 000 Fi1 4 000 £% % 1 pg-mL ™" {5 A B 2 o B A
FT I TIE 40 bR S0 BF 7S I 1o e 16 4% 4 000 pg-mL ™
JEH A 4000 pg-mL ™' 5 MBS77E £ f 25 7] 4 45
LI AR I 25 Tk FE — B, SRR A R R R R
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A R RSSO REAS 1) OD B 15 s o4 il £ 15 A5 1
I — B, 1% T TC W] A BRSO, S5 R LR 3

&3 MBSTTE SEEMRIMTE ELISA ¥ i #i B 1

n=5
liF- 3B
5 H HiR R iR
1 000 1% 2 000 fF 4000 %
TR/ g - mlL ! 1 000 2 000 4000
S /pg-mL "1 1066 £133 1802339 4 098 +403
HET /% 6.62 -9.88 2.46
A B/ % 12.44 18.83 9.84

L5 FATHE PR SO R B R AT SO 75 %1
24 S0 7 B L R 3 A SO REAS



Mz A BB AR A MR 3 AR 20 50 A R A
$(1000,2 000 15000 1) ZARifEHAIEF N o 45
WERKE,3 NEEARK RSD A+ F 12.41% ~23.72% ,
e 5 e B AT 0 5 000 7% R, AN 23 X6 B il 1 HE Tl 2
T S

1.6 EFEME  fEar 10 48 o B R 2 F i AR
A A M A G A 1A JAEA (14 LLOQ A
AT A QCH BEA . S5 RERW] 10 28 5 B m

F 4  MBSTTE 3B i 5 B i e 31 A2 % 1k
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TR A [B] vk BE B I T LLOQ, MBS77E $it {& /Y
LLOQ 5 QCH [y IfiL /5 A 4 45 I 49 ¥ 8 B2 43 51 v T
11.51% 1 13.89% Z [a], i /& 25 Y+ i 3 ik 48 5 it
) M10" SR

1.7 FaEM  QCL F1 QCH {4 7 fir il B 21 4k i
Co , WIRE 4 h, —40 CHUE 7,14 28 d KRR E
Rl 3 S YR (B WK 3 ANREAR) 2
W4 FES,

n=3

SH TAC il R 221 FEIRPE 4 h B VR 3 R G IRl 5 )
OCL QCH OCL QCH QCL OCH OCL QCH
S/ pgemL 0.195 10 0.195 10 0.195 10 0.195 10
S B /pg-mL "' 0.218£0.012 10.15£0.15 0.189+0.011 9.80+1.03 0.1700.005 8.3120.19 0.163 +0.002 8.96 +0.68
W/ % 5.44 1.49 6.08 10. 54 3.06 2.34 1.16 7.57
%z 5 MBSTTE &M M35 £ M KR E n=3

40 CHAET d

—40 CHifF 14 d —40 CYAF 28 d

R gE|
QCL QCH QCL QCH QCL QCH
IS/ g e mL ™! 0.195 10 0.195 10 0.195 10
S e B/ wg mL ™! 0.163 +0.001 10.29 +0.90 0.156 +0.007 9.54£0.93 0.182 £0.031 9.15+0.60
e /% 0.50 8.76 4.24 9.73 17.03 6.56

2 BR#IEAEFE MBSTTE ERERENMNE

EFEHR
2.1 IMZiRE-BEf & M2k - ) il 2 L
2,

10 000

—@-5mg-mL"*
-©-100 mg-mL-"

0'1 1 L L 1 1 L 1 ]
0 8 16 24 32 40 48 56 64
t/d
B2 g S MBSTTE (19 2 ARl &5 EH

L 251 e B - T T 46 (% £ 5,0 =2)

2.2 HHEFESH A WinNonlin FAF, 1% £ 4
TR o 525 )5 B BRI EH 8228,
iR 6,

F 6 M HETE MBSTTE 1 2 RIS

FEA S x*s,n=2
ZH 5 mg-kg ™! 100 mg-kg ™'
ty,,/d 8.88 +5.24 6.38 +2.57
AUC,_,/pg-d-mL™" 631.58 £76.75 16 004.13 +2 230.73
AUC,_, /pg-d-mL™"  674.77 £131.50 16 296.71 £2 579.37
V/mL-kg ™! 91.18 £38.16 55.44 +14.01
CL/mL-h~'-kg™! 7.55+1.48 6.22 £0.99
MRT 13.94 +5.86 9.24 +3.56

5 R ,MBSTTE BBk iv 4525 J5 , W0 7] & 20
(]2 5 0] U R RO BT, R R 45 2 R L R
1:20, (R Py 2 55 it AUC HR 1:25. 34 (A g 22 55 it
Rt B A LM B A A A AR A A Il Y
R 5, L MBSTTE 32 %43 fii 16 16 B I 8 1
LE ST HE 5 ~ 100 mg-kg ™' 5 5 i [l P, MBST7E
TE BB Y (¥ 25 ) B R SR M Bl T 24 T R

f it
AW 5¢ i 57 /Y (] $& ELISA 3k 9 52 & F RN
0.098 wg-mL " LM FIL H] 125 F5 LA L. Jrikdr
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KRBT 3 AR @ PR E MW IEE T PBS &
AR EE 1 Tween 20 ff) PBS, 25 5 22 B vk % 28 vl
(PBST) H1sfin 0. 05% 2 I i % 7] Tween20 B 35 i
AE IR o @ B — B 43 9 5 P R TG 1 5k B 58 4
PR, Fe AT 2% 30 T A I B (BSA) (R .
JI R Wk 45 R AT O AL SR A 10% Bi AR W5 4
VE S B AT, 7 B Wl PBS: PBST: S A1 =2:1: 1,
@ F kT G S SR T MR UEAS 7 1L RE 8 HEBR
AHOCHE T T4, AR AT 285 B R S 5 4, i it
X DA b S SR Ak, 25 SR 3R 0 A ST A A R I v
th MBS77E [y[a]4% ELISA £ I J5 1 76 ¢ 5 P L o)
FE KGR B AR A T I AT B R R
AR HT S IR M10™ ") f skl £ % i 3
MBS77E (¥ 5 K

BT 2 W AE A I 0 4 A FE BR o R 5 R AR L
Fe 321K (FeRn) FYIAH & """ i FeRn 5 84y
i BAFER S, BT MBSTTE &4 NI AL
P, 5 AR A hFeRn H5 57 45 4100 A 5 H 4 215 A Fl
im . TEWIRTTOE R B, h TR 22 57 s ik
14 245 2l 2 R AR AR ME SN B K o DA 3 4 b Js ke i
FEARKELE YW E NN B RA 15% ~
98.5% Wy IRIEPE """ R R AL A W IR 0 R
FH B B A AT I PR T 24 3 A o0 R AR WA R XL o

BN 5 100 mg - kg™ (9 AR A BT
MBS77E J& , /KN (4 25 2) 2= FRAE s . 76 5 ~ 100 mg-
kg ™4 2 ) B O, A P 24 9 5 5% B T AUC
PR, G2 R A A LG 5 W BR R AR, OF O
Wi 26 24 79 B 222 s R o T R P o G . DL B2y g
iR AR MBSTTE {E 8 K53 ¥ 40259, 116 R
M oA Z 4 MBSTTE FE2H b Ay A 4 /b,
MBS77E EAK 53 A FEAE 1E 26 FH S P TR A7 26 A i 3
HERBIEN TR (RN o

25 L iR A SCEE ST Y ) 45 ELISA 56 0 e % 1
T th MBSTTE ¥ J3 (1 77 ¥ 6 A2 Il R 115 24 3l 2 i 90 75
KL IFRIA KA 1 MBSTTE 75 £ Bk vh (1 25 3l 27
ik . ARWFFE R MBSTTE 91 IR HT A G IR 25 8) 2% R 40
AR/ S
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