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Abstract: Objective Three antibody coating methods were used to evaluate assay of various cytokines secreted by human peripheral
blood cells (PBMCs) before and after OKT3 stimulation so as to provide theoretical basis for preclinical and clinical studies of
immunotherapy drugs prior to marketing. Methods PBMCs were prepared by healthy human peripheral blood by density gradient
centrifugation and cryopreserved in a LN tank for backup. The expression level of cytokines secreted after OKT3 stimulation at
different concentrations (1 and 2 pg-well™") and time was detected by Luminex based on the solid-phase dry, solid-phase wet
(coating for 24 and 48 h), and liquid phase methods. Results In the solid phase immobilized method, OKT3 stimulated PBMC cells
to release cytokines significantly. In the group where OKT3 was coated for 48 hours and stimulated for 48 hours, the levels of
cytokines (IL-2, IL-6, IL-10, IFN=y, TNF-a) were 6, 2, 22,214, and 51 times higher than those of the negative control group (1 ugwell™),
5, 2,26, 194, and 48 times higher (2 pg-well™); in the group where OKT3 was coated for 48 hours and stimulated for 24 hours, the
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levels of cytokines were 3, 2, 2, 171, and 19 times higher than those of the negative control group (1 pg-well™), 4, 2, 3, 174, and 21

times higher (2 pug-well™); in the group where OKT3 was coated for 24 hours and stimulated for 48 hours, the levels of cytokines

were 6, 2, 28, 356, and 50 times higher than those of the negative control group (1 pg-well™), 6, 2, 35, 349, and 64 times higher

(2 pg-well™); in the group where OKT3 was coated for 24 hours and stimulated for 24 hours, the levels of cytokines were 3, 2, 1,

127, and 16 times higher than those of the negative control group (1 pg-well™), 3, 1, 2, 115, and 13 times higher (2 ug-well™),

indicating that the effects were more obvious with longer OKT3 coating time and longer time of interaction between OKT3 and

PBMC. In the solid phase wet method and liquid phase method, IL-10 showed a marked decrease in content, and the two methods

showed equivalent release levels, with no relationship to the group. Conclusion There was an edge of solid-phase dry method over

the other two methods. Significant cytokine release in vitro was observed after OKT3 stimulation as a positive control. Therefore,

solid-phase dry method can be used to assess the risk of cytokine storm triggered in GLP toxicology studies.

Key words: incubation system; peripheral blood; peripheral blood mononuclear cells (PBMC); CD3 monoclonal antibody;

Luminex; cytokine storm

24 i BT 2 e D B Al R 7 o 98 e 2 4 R T
LA Ty e 1 40 = AR O o W) — R B T2 AR
SIS TN o TR T, EAA TR [ G AN I
PE G 2 I 41 0 AR R 40 B AR KT L 2 Rk il T A
il CAPSC) PA S 543 2H 2318 52 56 2 Fh D e, 76 1 42
BUAR S F R P R Gk 8 5 Dhhe bk #5 H 2 A4E
F o AR AT R T Thag, mTBA 2 N BA R 6 25 : 1 4
F A2 (IL) T3 & (TFND W R BE A 7 (TNF) (4R
RN A T (CSE) T K7 (GPHP4,
M E 25 I RS 5 BUIL-2.IL-4\ 1L-10.IFN-y &
TNF-a [ 5 T m i o, 35 R E A R

B R BE TU4E A AE (CRS) 54 4 FR Sy 2 L A
TIRE, 2 KT R , HRRE & 4 B IE
R4 B 9O0E N 2 35 5 D) REFRAS , WARIR T A Y, 1T
SHE A EEBY . NRTESZ B AR 5 B
T Z2 G0 R HRAL A1 SR A I3 Al HE 1 G 88 s B AR 47 AL
1l G 58 A 7 R 45 G 58 97 2 Dy R T 7 A R TSC A
JfL R, 32 T 0 1) B SR iR A, 2 RE AL AR ) P B
BRads RIESHEN RIFET. EFK, EEA
HEM AR YDA W R & R Bk 22 (1 S 5 VR T
24 ey 4y i, AR N SR 28 B E A IR PR R A R
SN AL 2 B, FEAT S e A A A A0 1 VR 9T I A
Al g2 L CRS, H A AL . S ER 1 KIE
Bt 7E 22 b W 5 B T L ME S 3R AT T 1 144 CD28 B
P 7 B Eh 75 TGN 14121 PRI R 6, 4% 32 % [H
24 i W UL VIBURE AR 2 B K2 R, 6 4
52 2 R SR FH B R T P E A R R A
4 B K 7 B S L o RO A FERE T S A
PE M. H TeGenero 7 7 $ 22 [) # H 24 1R 56
Ko 56 B I AE 24 )R R VERUAT A AT, R K
AARATA R F 4, AR ARG A G/,
2 5 KDL TGN1412 =25 CD28 45 & H ik ik

T 20, 17 £ B H A R0 CD28M . 3 B 5wl MR s B¢
TR R AT HIIE] , 19 K82 52 PD-1 97 1L 1 45 B W
Ji (CRC) B & 15 £ FF /1 ¥ Hfi/BioNTech JF & [
mRNA #7785 1 BNT162b2 J5'7, 3L 7 WL A&
G5 Je e S RE AR, RIAE AR A 1 A1 i 2%, i R A5 ok
BB, X MR mRNA B 7 R AL & 2 CRS
1 115 R 2 AT 25 U () B ] O BB o ) 22 Bt BT
Z ¥, Lim SR 38 7 15018 M B g R G
J9i (CLL) 2o P 3 TR S R 2% 5 B0 5 2 h HH B 9E
fi%, 1 h JE A T B L R R A 9 b DR TR
PRI ZESE LT . [F ] Winkler™ 4R 1 7 9 4] F1] 2 £ &
PGS CLL S B CRS WAL T 151 o IRl stk 4 o [
FEBGR I (CRAD % B FH AR 18 16 97 W 1) f 35
TR AR DA% TR KRR T e 1R R R R AR
28 A B DR R B B SR BE AR . 2 AN S = A
XA () 28 Y (1 B o B P AR E AT T TSR AS [ 4 i 1R
TR TR A T B 7 EE BT, AN [R] B SR 25
TE W R 56 HH 1) N B, 6 5 B0 24 40 1) o 55
M HEAT T HER : TGN1412>OKT3 > [i] £ 841 > F
ZH R,

CRS [ & A= WL i o B A , 5 300 4 A2 4 1 i 1)
AN B B IR AR 0%, B R R A Wk e SRR I
RIFOUHT, KZ 40t A A R AT A, &R
B 5 OB T BE S R CRS IIZE R 98 . (24
W G 3% TR M A S R HR 3 B Y, O T 25 W g
JE A BP0 5 325 v 3R T R AT A A 4 i TR R
RIS 1) EE TR AN R R S R G 2 R T
BN BLAS g 5 A AN AR P S R ad #E R
IERRE o« A UEHE 2 B, 51 K 41 B PR R A ) AL il
AIRES LA A O, (D R E PR m il R S 1 4t
JER W T i L 45 A 8 AN 4T B 3 T ) [RD R A2 A, L
PR 0 4 R P AR R A L TR T s () m] A



$F47%5 FEH 2024F91 %Kl"iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No.9 September 2024 - 2069 -

PR 250 S 4 = T R 2 AR 45 5 R S CARER
P lgG Puik 8 X 256, 51 kD 2805 40 M B0 1 R i 4t
JLERL 5 (30 ATV 14 04 Ak 559 b 485 5 7 2508 4 i %
1], 38 1 Fe 54030 JF 20N 41 g % T FeR 454, 51 2
R0 2 B 2 T e SR SRR TR T 4 e TR 4 i AT
T (O YRS & 28N, @it Fe 5k
(1) JE RS 40 i 3 THT FeR 28 X 45 4 5 G JE R0 4
L (5 FeR RI4H D BEBCR 240 1. AERN K
AT S N S 2 AN BRI S B AR B S AR
() 45 B, 47 1E 22 Fh 28 SR S B AL A 2 B 3 3 7
2454 CRS AL A 58 A7 £ 0 2 AN e PR 3R M
NP

1T~ CRS A= AL i AN B B 5 DT b 26 I R
WF 7% oh IR B — Fhoa] DL X BT A 2R A 2 kAT
CRS T R~ & 5 475 BA 22 b 77 925 (A D0 245 SR L AH Ep
E, AR UE 25 W) BRI AEAS R RUES: , B8] G 4 BT K
— MR R, FH DUE R IR PR 56 RS
PRSI0 4 TR ) ik e I R A N U 4
TEAT AR ARG D 248 i R 7 R O 7 3 S AT SR AR )R
a3 I AE AR Y e 41 B R i T 4 i R R T
(038 290, H B 7 V8 WO R [V AR 2 R B &R 48,
FEAS AL 95 1ML S L7 A2 A0 ) I 88 4% 4 i (PBMC)
. TEARYE 25 00 B 1n) 4 Bk R A& I RE AR AT
B, 2 2451 BB n) A S AN, HEFE SR A PBMC
HEAT R s 5 29 /R R L AT BE A7 7E 5 FeyRs 45
A W B 3E A 76 £ 335 FeyRs f 40 il 1) 42 1 A 3t
ATRES . BHAME G HE S I 48, M e B R S5 24 A
A TR AR 5] B AL 1 T L 2, DA B DA 43
DR 24547 5 BE o) B 1 S 3 00 R 7R VAN O IE
245 4 B DR 7 AR A R RS v, BE R R A e Ao
TSR I R ) i B A

RSO L S A I 5% A4, 3 DR 245 ) R e 46 3
Z R e LS R R I, AR5 DL R A 5 25
PBMC JFEA, LA CD3 B4 OKT3 JyBH 14 %t HEL &y , J
Tk A [ ) A B A [) SRS ] P A ] s A e A o
WA Rl M B R s QRO T 48 it [R5
BRI BE 77, 48 F Luminex ¥ AEA . N5 R
A R e H B — A ) 52 mT AT 1Y AT AL 5
A IR 25 ) 95 R A i TR 3R OE K S AR AR Y
Tk
1 M
1.1 EENE

20040-012 ! 2 1y g i 2 AU FE AX (Luminex,
Luminex’s Licensed Technology) ; DW-861.388J %

IR VK A8 Qg 2R B BT 7)) 5 2401 B — S8 AL ik 55 57
4 (Thermo Fisher Scientific) ; BSC-1300-11-A2 %4 =
W AR QL A R BT s B A PR A 7)) s LUX-
12 74 W B IE IR K 7 5 CIE B A BHRCA PR 2 7DD 5
Cellometer K2 4 H 3 41 My £ K 1 (Nexcelom
Bioscience) ; &2 /0o HL GHI 7T A 28 & B IR A FD
96T %4 #f /1 h (Thermo Fisher Scientific) ;s MX100-4A
TG FLARIIR 37 & (DM BURACERACES A R A 7)) 5 SI-
0256 Y jin Jig ¥ & @ (Scientific Industries, Inc.) ;
HYC-310 24 & HI 74 58U AR (G &5 ¥ /K R A L 2 A7 IR A
")) ELGA !4l K 4fi{k 2 4t (ELGA LabWater)
1.2 EZRFH

CD3 #.57 OKT3 (3£ [ R&D Systems A &) , 8 5
16-0037-8D ViaStain AOPI
Solution (Nexcelom Bioscience, 57 5 CS2-0106-
5mL) ; RPMI 1640 55 77 % (15 %5 31800) + 1 X JG 1
PBS ZZ K (525 P1020) , b s R RHE AR 2
#) 5 ifi 2F 1L 3% (FBS) (Transgen Biotech Co., Ltd., 7%
‘5 FS301-02) ; Human ProcartaPlex Mix&Match 10-
plex (Thermo Fisher Scientific, & 5 PPX-10-
MXT2AV3) ; ik B2 40 i 73 25 ¥, 7 H 44 Ficoll-Paque
PLUS (Cytiva, & 5 17144002) ; 20 41 g 2 f#
7% (Becton, Dickinson and Company , % 5 555899) ;
Y1 i ¥ 79 (Biolife Solutions, 5% %5 210102)
1.3 HARKIR

i e NI 22 Bt 4 1, SR 48 F T AL A oA R
D EEBE, ZFEA Sl B B 4G B2 A S w AL,
%5 N IRB2023-005-01, 321X # FEHL 5 N SAFE-14.
2 &
2.1 PBMCHREHI&S5HE

TV A, BB SNE L4 4 mL, A1
A 4 mL G 7 PBS ¥ W, M B, B R TR 5 B 6 mL
Ficoll-Paque PLUS 73 & ¥ T~ TG B 25 /00 8 1, %5 i B
J R LR AR UG B e S N 23 B S DR R S 1D
BT s 2 2 000 r-min™ B0 2 25 min, &0 )5, 4 H
BRI A, #8 E NN S mL PBS Y C B &
O, E IR 1500 rminT 250 8 min, 7 B, DA
3 mL PBS H &4 fifd ; % 1 500 r'min” & 0> 3 min,
7 B3 BRI A B0 G EOT I 1X 4L
Y ZAR I 2 mL, 2440 2 min, SN 10 mL PBS 2 112
SR, Z R 1500 romin” B0 3 min, 5 B, F
FH 10 mL TAERF 773696 138 , 0 N\ 3% & 240 M 5 47
HOEAN, R R S T A, I H R =
WA .

Staining



+ 2070 -

F47%5 FEH 2024F91 %55'31‘4«'[4"{ % Drug Evaluation Research

Vol. 47 No.9 September 2024

22 HREARSITH

Y- VR AT 1) 200 L SR 8w B S s T 37 °C
B K W S0 T R RE SRR, R UKD 58
T 2R (R G RN s I 5 7 20 I 2 5 4 mL &4
EERETEEFEENISmL THEELE D, iR
1 500 r-min™" 0> 8 min, I 4 mL L{ER; 753 #H &
JE UG, FE W IN I mL TAERS R EHE &, IF
R R O TR
2.3 RIRRME

F T AE 5 77 3508 OKT3 M R 2 20 pg'mL™', /&
BRAFLH 2 N 50 L (2R BN AL 1 pg) -
100 pL (& B2 N EFFL 2 ng) » AT AN N2y . [l A
F G0y N AR i B [ AR RV WA &R T
o [FEAEFE AR AL M IR AR 1 OKT3, 77
WIFE CO, B 748 R 5 2448 h, 1 & 58 JilJm EE 4
W2 AR AR AR T, £ s AR VE - ZE AL A
A EIREFAE) OKT3, 43 7l £E CO, 35 7= 56 i & 24
48 h, W% B 5 BUE % s WO ERRFL R I Bk
) OKT3 , 7 2~8 °CUKAH i 5 24 h.

Fe AT 0 & RS0 A0 HE 58 S TR AN v
1.5 X 10°mL"™", B 100 pL 40 g = 80m7E S AL+,
R AL RF N 200 pLCRARERULR D BRR
Bl REFEAR, 15 40 P B 5 OK T3 78 4 #%fih , 78 CO, 1%

FEAA L% 24,48 ho NEEBE IR LI ¥ F5 2 EP

800+

R1 OKTI-EHAETAIT MR

Table 1 OKT3-suspension volume correspondence table

B E RS OKT3/uL ZMA R /WL #5783 /uL 248 F/uL

li] A %% 50 100 100 200
100 100 100 200

[l FH I8 50 100 50 200
100 100 0 200

WAL 50 100 50 200
100 100 0 200

B R AT AR o s IR R B B B KR, fE
Luminex b L4 Ml IL-2.IL-6. IL-10 IFN-y. TNF-q
KPR SRR TR

R A (L) = OK T3 4141 ffa [K T %5 5 408/ ek e
MR AH 4B M R T B E
24 Bt HE

HERER L vds KR, 4 RRH %, P<
0.05 N NAH R 27 A B EMEZE R
3 4R
31 BEHEFZEER

OKT3 L # 48 h.PBMC 41 ffil 5 OK T3 F il J# £
7% 24,48 hiv), 5 B M0 HEZHAH BE L B OKT3 9K &
REEFL 2 pg I CRIE% 24 h) L IL-6 B4 it 2% i i 2
PEZE A, FoR gl R 15 B 38 B 35 T A (P<<0.01.
0.001), LA 1,

A 0 900 oo
- 1 ”E Tg - R
EN HE i 2~ 600 : EOKT3 1 ug 31!
2 2004 I e £ = 400 : L '
E ‘: L[] Il g g M (m =0KT3 2 ug'}L"
2 601 2200 A ﬁé
1 Lo S .
» L q
e Lo L]
0- T T T o——T= T —E—T— —i=
L2 16 I-10 IFNey TNFa -2 1-6 1-10 IFNy TNFq

S PIvEXT BB AL L - P<<0.01 ""P<<0.001,
P <0.01 ""P<0.001 vs negative control group.
E1 EETEREEH 48 h i, PBMC R 24(A) (48(B) h B E FEIA K FEH
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Table2 Release multiple relation between stimulation time

N ﬁ ﬁ/ﬁ%‘?ﬁﬂﬂ@ é\%ﬂ%ﬂ B E"Jﬂ‘% , FH (PO and cytokine release factor (48 h for Solid coherence method)
ZHIL-10IFN-y  TNF-o &I H B 2 1) i, Lk 2. ) R R T8
OKT3 4% 24 h.PBMC 4fi i 5 OK T3 & i i h (ugfL)  IL2 IL-6 IL-10 IFN-y TNF-a
7% 24,48 h i, 5 [ P40 BB 41 AH b, OKT3 44k Ji 24 1 4 2 3 174 21
1.2 pg LB, IL-2.IL-6IL-10. IFN-y. TNF-a 13 &£ 2 3002 2171 19
P 3 1 = (P<<0.01.0.00D), L 2. 48 1 502 26 194 48
OKT3 t 4 24 h, £ 41 Jitg Xl 1~ & & 25 7 1) ok 2 6 2 22 214 5l




$F47%5 FEH 2024F91 %Kl-‘i&'{ﬁti Drug Evaluation Research ~ Vol. 47 No.9 September 2024 - 2071 -
800, — _ B A
. ” 8001 g - -5
—~ 400 _E] = — e He [ = OKT3 1 pg-FL7!
- T He
o 160 IEI N E e 2 2004 I . i rﬁ = OKT3 2 ug-FL!
£ w0 LI T O TR T -
W] = - ] : l_\ HE HE He E: g
o aflf EE |EE . § : F
-2 16 IL-10 IFN-y TNF-a IL2 IL6 IL-10 IFNy TNF-«

L5 M B 4 LB "P<<0.05 P<<0.01 ""P<<0.001.
"P<0.05 "P<0.01 ""P<0.001 vs negative control group.
E2 EEFEAEEH 24 hE,PBMCRIH 24(A) 48(B) h R EFEAIKFER
Fig.2 Antibody was coated for 24 h by solid coherence method, PBMC stimulated level changes of different cytokines at 24
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Table 4 Relationship between stimulation time and

cytokine release factor (48 h for Solid-phase wet method)
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Fig.5 Antibody was coated for 48 h, PBMC stimulated level of different cytokines at 24 (A) and 48 (B) h



$F47%5 FEH 2024F91 %Kl"iﬂ'{ﬁti Drug Evaluation Research

Vol. 47 No.9 September 2024 - 2073 -

F6 RIFetESMHMEEFRMERX R (KIBE)
Table 6 Relationship between stimulation time and

cytokine release factor (Liquid phase method)

IR R B/ TR A5 5L

/h  (ugfl™) IL-2 IL-6 IL-10 IFN-y TNF-q

24 1 11 0 20 3
2 11 0 13 4

48 1 21 0 52 5
2 21 0 52 7
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