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Comparative study of two in vitro experimental methods
detecting cytokine release syndrome
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[ Abstract] Objective: A comparative study of two in vitro experimental methods detecting cytokine release
was conducted for evaluating methodological choices on whether new drugs cause cytokine release. Methods:
Peripheral blood mononuclear cells were incubated with two different methods for 24 hours, after which the expression
levels of four cytokines: IL-18, IL-6, IL-8 and TNF-a were detected by cytometric bead assay. Results: In solid
phase method, IL-1B was significantly released only in OKT3 at 5 wg-well ' (P <0.05). Significant release of
IL-6 was found in two antibodies (P <0.05). There was a significant release of 1L.-8 and TNF-q at all concentrations
of OKT3 and 5 pg- well ' of TGN1412 (P <0.05). While in liquid phase method, significant release of IL.-6
happened in 1 and 5 pg-well ' of OKT3, as well as 5 wg-well ' of TGN1412 (P <0.05). There was a significant
release of IL-8 at 5 Mg-weH*] of TGN1412 (P <0.05). Significant release of TNF-a was found in all concentrations
of OKT3 and 5 pg-well ' of TGN1412 (P <0.05). Conclusion: The solid phase method is more suitable for T
cell receptor monoclonal antibody drugs, the results of which are more reliable in preclinical evaluation. The liquid
phase method is simpler to operate, and its simulated environment is closer to human body, but it has higher sensitivity

for monoclonal antibodies whose target is not on T cells.

[E€TIE] BR“ETXHBAH"HELETXERF AR A (20192X09732001-020)
[EE®N] #H#B, %, AEHA L, ZZAFEYERFAMA, E-mail:jingyixul207@ 163. com,
[BIAEE] 3,4, HE, AR, ZTE2AFHHEEFME ., E-mail: jingma2019@ 163. com,

Cyj‘ 2256
PEHMARE 2021 F35 30 55 24



[ Key words |

bead assay

B2 G816 YT 20 BRI 2 e R 2 (1 s
IRIT Y E 2 LTS A PRI 6 B B, W0 BT BT
T OBURE S M TR itk A PR SZ R T 48 Ml (CAR-T)
TBIT RN AE BB AR 25 A R I RS &S 7 -l B
Z A, Forp 40 J R BE i 25 & 4iE ( cytokine release
syndrome, CRS) [HH % Jjig UVl | i % ™ 5 25 4% o il
Rl RAE 5% B W A G F 9% 56 1 1 F A . CRS J&—Fh
P 20 A PR 3o R i | 1 e N, 2 T EOPL A
BT Sk O sl i A | Rz 92 RN R R HfE
SEREMR . XA F 2 BOR B T k40 B ik
40 L AR 5 (NK) 2 i R I 400 B R il o 3 sk
YL SETE T SRR IR BN L 5 B0 B A0 A 47 i
SlEIAS SRR L aEERtEgr
CD3 L 50 B 40 1 (OKT3 ) 7E 1986 4F % 5 4 56 [
FDA it bniv, 7 1B #0396 97 B Wk L0 e DL S
B9 R Bl Ak S i 2 B R A B HE R RO Y
OKT3 540 41 g it J5 45 & iF, #4 4k IR 7 55 48 P % 40
JfL A B R T 40 R AR R 43 A0 i b
TRENZE A X3k, F g2 R 40 i 55 25 & R B A L D
FOLA0 A E b o A v A, DT 5 S5 i A
TR . ZAMAENA LS ET SRR T RSN
A 4 1 R F- [ ogE SR 58 I F o ( TNF-a0) JF%%-V
(IFN-y) A %2 (1L-2) 71 TL-6 ] i Be i . 2006
AF T CD28 e 3R 1 G4 (1gG4 ) M w B 4 (447 245
TGNI1412 /5 T WG IR g8, BB T & /™ & W
CRS, 6 flHzZ X P piik il R A& T2 8
PERAE KN, A2 9 41 R 7K SF- T, I A T E Y
G PR R, B 455 I W o B R O L A A O T D 2

B %S, TGNI412 & CD28 B 37 [ 4t ik, 5
CD28 454 i B #2040 T 4 fifg, 2 i T 40 ffg 14 58 45
b, 24 1 PRI 56 (IND ) FE 0 R 3 4800 T 1 i 26
KR35 R A7 . TON1412 () £ M4 & &5 44 2
148 BRAFE 52 b O A B CRS H A8 F A R I 56 vh
WM TR EA R RV . ZFE M RA TG, 5
HORI S BOX A B & A R 3 R DR I R A
— 5 P A G A 1 R AR, R T TGN1412 2 4E H
F A CD, icAZA W R th iy CD28 Z 1k, T8 4K
PR 400 i PR R T, {EL £ M8 A i B R 638 CD28, H:
ARG PRAT A &K B CRS BY5ER" B4, fE B Ik
e R 50, SR T sh 4 8 U 0 R L M R

Chinese Journal of New Drugs 2021,30(24)

cytokine release syndrome; OKT3; TGN1412; peripheral blood mononuclear cell; cytokine

5 7] (no observed adverse effect level, NOAEL) fi
SR B0 ek PR AR 4 5 e A7 X, {EL vh T 00 T B9 A o
an Y 25 SR PR R O AT, 5 B0id i NOAEL #5319 45
24 50) L AR AT 4 A2 1 ) i 200 ] S B
A5 2 90% , T T BOAS R R N 3 14 1 & B
H1 T TGN1412 7 il K i 5 BE 27 18 40 v 3 ) 485 2 R
R CRS XUBS , hin 2z i PR 5 58 e it i i, 5 3
T AY R G R R DOl R A0 i D R
BRI e

20 I PR 7 BB i A% T %5 ( cytokine release assay,
CRA ) J2& e i R BT T U5 40 M 204 44 S 4G I00 4 i A
TR Ty %, AT B0 A ) K 53 1 25 W e AR N N A 2
Y NSRRI TS R = 3 iR A R = 1 Sl
CRA J7 WA 15 1T ¥ 1k 4 i 0 A8 0 |11 5 fh B fA
HI3% &b F 1L B8 A% 4H it ( peripheral blood mononuclear
cell,PBMC) ™' AT ST R PBMC " R it
7 00 2 PBMC 280 4

AL P pE ] OKT3 Je TGN1412 fE g B 24,
i P I8 A H A3 PBMC (AT TR [T 4H 325 ) 0 aT
FEPEBTAR R PBMC ( LLR ) FRBAREE ) #E47 151 41
LA B S B, A X 2 AR OT IR A 47 o A I
Je 10 R BT B T 96 FLA b, H G TE AR
J5i L P 200 0 ] 00 5 A 9 D) O AR U R B
F& 5 40 i 3 [ e 7 0 3. WA BE 2 B Tk Ak B 4
R B 3 W, R -6, TL-1 8, TL-8 , TNF-a 3
KA o

¥ 5 F %

1 U8

ESCO/CLM-170A-B — & fb bk 55 35 48 (3R 2R K
AH ) s NC — 100 40 i1 404X ( Chemometec 23 7] ) 5
ST16R & # ¥ 1% B LML ( Thermo Fisher Scientific 2y
7)) ;REGAL/BSC1500-11-A A= ¥ % 4= 45 ( FE B KA
] ) ; Cytoflex S Jii A0 ML (W 32 3w ) o
2 i)KH

TGN1412 ( Creative Biolabs 4\ &), 3t 5 . TAB-
064LC ) ; RPMI-1640 %% 3% % ( Solarbio A &, 3t 5 .
31800) ;1 x PBS Z& w1 ( Solarbio /A ], #t5-:P1020) ;
JIG A 1ML ( Gibico 23 | ) 5 A 4 I B0 A% 40 i 73 25 W
AR AEW B AR B A R A L 45 :712109) 54t

2257
30 5524 18 ‘ @7

PEMARG 2021 F



Chinese Journal of New Drugs 2021,30(24)

AT 4ifs CD3 B84t ( OKT3, #it = :16-0037-85) ; i

220 L BR AR B 4 12 3 3R £ ( Biolegend /28 A] L, it 5
740722) ,
3 LAY

N A 0l B F S s g R IR
4 W BES5ESF

B3 mL A I AR 3 B T 15 mL 2.0,
A 3 mL 1E % AAME I ,2 675 r-min ™' 5.0 15 min,

BEOETWIAS N4 ZE B RERNKE,H2 )R
FIRA A CPAZANMER 3 2B S ERZ,
WA ZRLLAME o NGO IREES 2 )2 TR 15 mL
BT, A 12 mL PBS, iR 4,1 503 r-min ' B0
15 min, 3 bW, B0 A 10 mL PBS & 20 i T
1503 remin ' B.0> 15 min, 3 FiE, MA 2 mL &
A= 1L 37 9 RPMI-1640 15 5% 1 8 B A4 M i 3 , B AT 3k
57 AN PBMC,
5 EHE R &R E T REE

AP H, OKT3 K& TGN1412 ffi ff] PBS 47
B 2R H 0.1,0.2,1 mg-mL ™" BEALH A
5 pL B G P e, i e A ALY & & o
MK 0.5,1,5 pg, BAWERE 3 AEAL, &G,
4 °CIC TR PRI 15 VA 1 v 2 Tl 24 ) s R i 4 ik
J¥ 4 10,20,100 pg-mL ™" B FLH A 50 pL 5 B 5

HI PR W, e A LAY & 3 0.5,1,
A
600 -
a 0 ug-9."
W 0.5 pug-9l"
- - 1 ug-flt
fE' 400 m 5 pg-7L°
2
O 200}
0 i
OKT3 TGN1412
o]
8000 0 ng-7L-
0.5 pg-1L"
6 000 [ RN
2 M 5 pg- 7L
> 4000
2
I3
2000

OKT3

TGN1412

Speg, BAWELRE 3 AN, HrE R PBMC %
FEPHEE R 1 x 10° A -mL™ AL A A 150 pL,
37 C,5%CO,,MHF 24 h, BELHE, BO0WE L
HWT EP o T — 240,
6 I\ PEREER PRSI iR

g SR R e - = w1 R N g |
TR ™ e BR AR 0 A DN 2% 4H ) Y TL-18,
IL-6,1L-8 Fl TNF-a
7 HUEFE

Bl DL x x5 Roxo R SPSS & it 1
(Version 10.0) #4748 11534 , 4[] Fe Bk HI R
J7 22453 M7 (one-way ANOVA) A1 Tukey K 45, K 46 /K
HE (o)l 0.05,

& R

1 E#EiE

50 R EE A 2 A A I R ek 3 B
F AR TR . A OKT3 /9 5 pg-fL 'Y
IL-18 74 & Rl (P <0.05) ; OKT3 & TGN1412 ff)
1 15 pg-fL " 1L-6 A 53 Bl (P <0.05) ;OKT3
JRA M R IL-8 ¥/ W % B (P <0.05), i
TGN1412 {2 5 peg- L' A W E B (P <0.05);
OKT3 Jr 5 v B () TNF-o ¥145 5.3 B (P <0.05)
i TGN1412 4% 0.5 pg-fL ~"A B F BT (P <0.05) .

B
4000 a
0 ug-9."
3000 W 0.5 pg-fL”
; - 1 ug-FLT
2 2000 1 5 g- 7l
Z 1000 a
S} a
= Il e
50 a
oL—I—l—IIII———i—ml—
OKT3 TGN1412

D

800 -

0 pg-4L"
a W 0.5 pg-3L

ooy - gL
*TE, a T 0 5 pg- 9L
5 4o0p
2
3

200 a

OKT3

TGN1412

AT AL TL-1B R IBKF 5B B AL IL-6 kK C: B AR 1L-8 RIBKF ;D [E A7 TNF-a 235K F5a:P <0.05

E1

@7‘ 2258
PEHMARE

2021 £ 25 30 B 24 1

[ AH ¥ TL-6,1L-1B,11L-8 F1 TNF-a 4 Ff [H F ¥ 3 315

KA (x 25, n=3)



2 K&

ST HRAAA H 4 Rl IR F7E LW WP i Rk 8
Wit R0 R TR R . IL-18 R WL 3 RE
OKT3 /1 &% 5 ng-FL ' . TGN1412 {1 5 ng-FL 'Y
IL-6 4 % B (P <0.05); OKT3 fy 1L-8 ¥y 45 Tt

A
201
0 ug-9."
B 0.5 pg-1L"
151 LTI TEi
IR 5 pg- L7

10

C/pg-mL"

OKT3 TGN1412

40001
0pg-fL°

B 0.5 pug-fL
. 1 gl
M 5 pg- 7L

3000

2000

C/pg-mL-"

1000

0

OKT3

TGN1412

Chinese Journal of New Drugs 2021,30(24)

B AR R U5 B TON1412 (1 5 pg-FL ' 1 1L-8
BB ER (P <0.05);0KT3 [y TNF-a ¥/ & #
B (P <0.05) ,ifii TGN1412 ({05 pg-fL ' B %
B (P <0.05) , L& 2

2000
0 ug-9."
B 0.5 pg-1L"
LTI TEi
N 5 pg- 1L

1500

a
a
1000
50 | I

il 1 i
0

OKT3 TGN1412

C/pg-mL"
=

80

60

40

C/pg-mL-"

20

0

OKT3

TGN1412

A WA 1L-1B KK 5 B AR I 1L-6 3k AKOF  C o i1 1L-8 kK5 D Wil 1 TNF-a 3k /K F 5a: P <0.05
2 WAL IL-6,IL-1B  IL-8 Al TNF-a 4 Fit[H F B FRIAKF- (2 £5, n=3)

it

AR 52 00 FE R IX 2 2 W AR Sy B 24 0 D TR
T : @ OKT3 J& fie - 78 i R A i 38 25 5 24 i A
TR A 25, HAE S GE T 400 |, 23T
20 00 35T A2 T 40 PR TR, PR I B B OKT3 £
FHERFR A Z —, @ TGNI41I2 fEFH T T
Y1 CD28 BB 5, 80T 40 0SS SOk &
20 it PR R, PRI 32 245 4 S F i CRS & A Y FH
Pz —,

2006 4= TGN1412 (17 # R [ [ 2 17 156 B Ifs
IRHETHM CRS AR BRM: o i F i 245 IF 2 5T
B RSN R R S8 AT TR S AR
Vessillier % @ Yl FH 7 [ 42 1k B ¢4 1 8 PBMC
Tk R R A W T R T bR B S
21 2 Al SR 35 K T AR A T 96 FL A b, il LR
MUK, TGN1412 45 5414 4. i}, Findlay

AR Wolf 451 ft) TF 58 Ao Kt AT i 4 ol o) A
FR TR VRORE AT LA, 4 Sk TR 4 1 R
21 L R R K ARG o AR S 6 3 R X [ A v
WA AT L #K .

Aot CRA B J7 i 0k 1 7 32 2% 1R 25 W 4 AL
HATA WIS E N 51 CRS A LLTF 4 gy K1,
@ AT 0K il 3T 4% )5 e 5 #% ( complementarity
determining regions, CRDS) T 4 45 & % 34 40 i %
T ) ) V5 A2 A I, B O O AR A iR R R N i
HF o @ AE PR 5 200 240 B 2 1 8] U5 52 14k 45
G I S5O HEERND IgC Pk XA 4, 5] A %0 4
BRI B A R T @ AT PET R B8 Hu 4%
O F A0 20 M T, 1 Fe 1540 30T 3525 R 41 i 3% T
FeR 454, 5| 2 500 20 i 2 11 e i SR 48 i 33k 24
MR B 7 . @ ] RIS A 2 80 40,
W Fe 54830 B9 3F 200 40 M 3 1 FeR 28 454,
WO A0 A0 M (5 AT FeR B 20 ) 8 i i 40

2259
30 5524 18 ‘ @7

PEMARG 2021 F



Chinese Journal of New Drugs 2021,30(24)

SR
[ R 2 5 o D B M e R A T 96 FLAR [,
FL Fe DX 2 76 38Rk 2 1, DA T B 4R & 2R 3 Bk ™
A G, F R IASEAEL HE A P ) S ARU 0, A Ak
JE PR AN A v 1 R R S A M T R 5 S PR S A
T 500 40 i DR R A v U R A
PBMC 5 B BT /R B34S G, B0 HE AR i v 2 455
WA S PR SS A A AR AT U 4 A PR T R

A S T 4 XF OKT3 Ko TGN1412 Ay 44 4h 75 vk
S HO T R T S VA 1 40 R R OK
MTAT L5 a3k 2 0 3k B A Bk s . OKT3 4 Y [ A
TRACY 4 A0 A DR T 38 B R = T v i e, L
5 wge LA SRR 5 1T AR 1 S 56 P HUA IL-6 A
IL-8 4 W 2 FF . TGN1412 ¢H fi% [ AH vk 5 W AH 1 41
B F B4 B, Ho 5 g - FL T 419 16, 118,
TNF-o A3 52 25 BERC, (R AH T IL-6,IL-18 il TNF-«
TR

[E6] FH 3 5 VAH T A% B T A 3 X R 4y
HoyE BB YR U, R B S X AT RE R T
MY T AL S B R Fe X E € 78 96
FLAR R T, AR AS B R 6% 52 6, DA T AR 240 M IR 5
B FIZ 07 ¥ R SR P T AH 2t A s 0 {1 PR 4
ARG T VRO R U B B PR 5 PBMC 254, T
U ST IR ANGE 38 43, T 8O0 2 R 45 & 19 oI vk 2
SRy FRATT T BT A e DA T A G 4 i PR R 1
THOLRIEAR , EAVE S FAER T T 400 52 1k
(4 B 5 R AR 25 10, A6 I PR AT IE H v 0 45 R n] {5 B
S, AT ORI R G R A S 2 A VR I A TR
PR B, HHASE 0L %) 2R 58 0 230 F A, X F B R
FHF T 40 3 (%) 50 58 B BT AR T B8 2 8 1 R

5 IV 40 2 — o I 98 v 1 PR A B 2 i
Jei A3 AT ) 40, HL AR g T rh R A R R
PR 70 AR W S G 3 IO 255 v, R i
MRS T Jir 00 201 28 320 A 05 40 R 79 7 W Ak B A g At B 45
Tk ELA0 I, A 1 ot A v I 4 A 2 R ik &2 e
MR 7 LR 2 5 R . R E A CRS
f %2 A AL 4 S T 2 I LR Bl 25 6 R A BIE 5
A B 5E A A R B A0 i T R 5 30 CRS & A 1 i
P2 — "7 A T R G 4R N T S
IL-6,TL-18,TL-8 I TNF-a, A M, A< 52 56 v ix JL
ANHEFAEN CRS WM #5845, TL-6 J& —Fh Z T fiE
MG R 7, B2 5 BRI S 28 W 25 R RE S I 55
WA BT B R AR T IL-6 JKF 5 CRS

Cyj‘ 2260
PEHMARE 2021 F35 30 55 24

TR B AR O, H R b % 2 CRS B9 £ U B
i IL-6 18 2R T (0 EAR R HLR R 52 4
B, FRTOUA FFE 448 1 CRS 1 % A 7T AE 55 40 it 9
T L, 2 S IR PR SS AR S S i E
GSDME 755 = A= 28 £l %=, 11 4 M P9 48 X e,
T e 40 i 2R e g R T L T L6 g AR T
B2 CRS % 2B I B S50 I DR 95 A, PRI I A 52 3%
BEPE TL-6 4 2y 35 AR U 45 b e 3 4 70 1k 25 9 S 75
T 003500 L PR R A PR T . el S O 4% R T R
[ R 5 YRR 1 S T R A, LR R R A T
B4R Bugelski 25 BT 4 R

A ST B 455 U X 00 L R T 4 9 3 4 g A ) 40
i PR T B0 7 0, 12 5 i T LA ) G 0 B — AR R AR
T A R AR A D L R
o KT Y SR SEE ELISA M, it
24 O 1% B T 99 32 T B B B AR A B S ELISA
(9 1/6 AL B/ A L3 Wk T LK 300 40 ffa D1
Pk PRS2 A58

2 bR AR F A b e 2 R AR A 20 e DR T
BERCBT 587 ¥ 00 25, 9 I 8 6 35 265 BT % #9911 R
FI A A S R BT 58 % I R KU 45 o B A 2 %

[ & % X # |

[1] YILDIZHAN E, KAYNAR L. Cytokine release syndrome[ J]. J
Oncol Sci, 2018, 4(3) . 134 - 141.

[2] ABRAMOWICZ D, SCHANDENE L, GOLDMAN M, et al. Re-
lease of tumor necrosis factor, interleukin-2, and gamma-interfer-
on in serum after injection of OKT3 monoclonal antibody in kid-
ney transplant recipients [ J]. Transplantation, 1989, 47 (4)
606 - 608.

[3] WINKLER U, JENSEN M, MANZKE O, et al. Cytokine-release
syndrome in patients with B-cell chronic lymphocytic leukemia
and high lymphocyte counts after treatment with an anti-CD,,
monoclonal antibody (rituximab,IDEC-C2B8) [ J]. Blood,1999,
94(7): 2217 —2224.

[4] SUNTHARALINGAM G, PERRY MR, WARD S, e al. Cyto-
kine storm in a phase 1 trial of the anti-CD,; monoclonal antibody
TGN1412[ I]. N Engl J Med, 2006, 355(10) : 1018 — 1028.

[5] FINCO D, GRIMALDI C, FORT M, et al. Cytokine release as-
says; current practices and future directions[ J]. Cytokine, 2014,
66(2): 143 - 155.

[6] WOLF B, MORGAN H, KRIEG J, et al. A whole blood in vitro
cytokine release assay with aqueous monoclonal antibody presen-
tation for the prediction of therapeutic protein induced cytokine
release syndrome in humans [ J ]. Cytokine,2012,60 (3); 828 -
837.

[7] STEBBINGS R, FINDLAY L, EDWARDS C, et al. “Cytokine
storm” in the phase I trial of monoclonal antibody TGN1412 ; bet-
ter understanding the causes to improve preclinical testing of im-
munotherapeutics[ J]. J Immunol ,2007 ,179(5) ;3325 - 3331.

[8] FINDLAY L, EASTWOOD D, STEBBINGS R, et al. Improved

in vitro methods to predict the in vivo toxicity in man of therapeu-



[10]

[11]

[12]

[13]

[14]

[16]

[17]

tic monoclonal antibodies including TGN1412 [ J]. J Immunol
Methods, 2010, 352(1 -2). 1 -12.

VESSILLIER S, EASTWOOD D, FOX B, et al. Cytokine re-
lease assays for the prediction of therapeutic MAb safety in first-in
man trials: Whole blood cytokine release assays are poorly predic-
tive for TGN1412 cytokine storm[ J]. J Immunol Methods, 2015,
424, 43 -52.

WOLF B, MORGAN H, KRIEG J, et al. A whole blood in vitro
cytokine release assay with aqueous monoclonal antibody presen-
tation for the prediction of therapeutic protein induced cytokine
release syndrome in humans[ J]. Cytokine,2012,60(3); 828 -
837.

B W] iR CD, Ny FoUiR it RILTme e[ D). b
50 P N R S B R B, 2007

BRESLIN S. Cytokine-release syndrome: overview and nursing
implications[ J]. Clin J Oncol Nurs, 2007 ,11( Suppl 1) : S37 -
S42.

STEBBINGS R,EASTWOOD D,POOLE S, et al. After TGN1412,
recent developments in cytokine release assays[J]. J Immunotox-
icol, 2013, 10(1) : 75 - 82.

BUGELSKI PJ,ACHUTHANANDAM R,CAPOCASALE RJ, et al.
Monoclonal antibody-induced cytokine-release syndrome[ J]. Ex-
pert Rev Clin Immunol, 2009, 5(5) . 499 - 521.

FINDLAY L, EASTWOOD D, STEBBINGS R, e al. Improved
in vitro methods to predict the in vivo toxicity in man of therapeutic
monoclonal antibodies including TGN1412[J]. J Immunol Meth-
ods, 2010, 352(1 -2) .1 -12.

ka R, ZYF, kil . PURREAMPAPF R ERIT]. iR
Ko B2 2f 2 s, 2017,38(19) : 2735 -2738.

M, 847, 7 Sr . DN E W AN i R A O B 2 4 Ak R R HL

[18]

[19]

[20]

[23]

[24]

[25]

Chinese Journal of New Drugs 2021,30(24)

WL, P R A A 2, 2015,16(7) « 639 -
641.

LIU YY, FANG YL, CHEN XF, et al. Gasdermin E-mediated
target cell pyroptosis by CAR T cells triggers cytokine release syn-
drome[ J]. Seci Immunol, 2020, 5(43) : 7969.

GIAVRIDIS T, VAN DER STEGEN SJC, EYQUEM J, et al.
CAR T cell-induced cytokine release syndrome is mediated by
macrophages and abated by IL-1 blockade[ J]. Nat Med, 2018,
24(6): 731 -738.

KIM JW, KONG JS, LEE S, et al. Angiogenic cytokines can
reflect the synovitis severity and treatment response to biologics in
rheumatoid arthritis[ J]. Exp Mol Med, 2020, 52(5); 843 -
853.

TANAKA T, NARAZAKI M, KISHIMOTO T. Immunotherapeu-
tic implications of IL-6 blockade for cytokine storm[ J]. Immuno-
therapy, 2016, 8(8) : 959 -970.

FINDLAY L, EASTWOOD D, STEBBINGS R, et al. Improved
in vitro methods to predict the in vivo toxicity in man of therapeu-
tic monoclonal antibodies including TGN1412 [ J]. J Immunol
Methods, 2010, 352(1 -2): 1 -12.

ZEr B, AR, BUR, SF. A R KR I 1 v A0 e IR T R
VLIRS S X L)), B T BR S Be 24, 2018,41(1) : 73 - 76.
R, BRIR, BB, . 2Rl Jr 2 A b U A A R Oy
AR [T]. P E B Tl 44 35,2020,51(7) 815 -
822.

R, IR, KRR, 4. CBA £RKN B B B #H Th/
ITh2 20 Mo R 73R K R SFr e [T, i AR 4 &,
2011,21(2): 280 —283.

%% x| F M/ B % B 422021 - 05 - 06

2261 @7
PEMDZTE 2021 F55 30 5 24 5 ‘



	2021-24版权页副本.pdf
	2021-24中文目录_复制.pdf
	2021-24英文目录副本.pdf
	D24.pdf
	封底 天大天发.pdf



