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WE.a6 HSHELzREREMB (SYNOOS) *Fid Atk BEA N R 09 95 2R 5 B B 2k 3 5 R 41 25 ( Xolair®)
#4997 AR, 4 SYNOOS Il*/fw )ﬂ#ﬂ%mﬂ% 7k HF 40 R ﬁsitfa*z BALB/c N MM A 4 AN, 10 R, 5
[k stma, % B E ST R e, B 48 A= 1V 485 %)
A Xolair®(200 pg/ R ) #= SYNOOS ( 200 pg/ X)) }lﬁﬂn EH LJF% TG ) B2 R fe F IgE BB kiR
(broncho alveolar lavage fluid, BALF) ¥ 2 R 4854 T 2080 ( T helper 2 cell, Th2) f4a o B F F AL ;i@ R K F -4
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PAS #= Masson ¥ &.3E 52 7 Xolair® = SYNOOS T A 20, V2w s R X tm Mo B 45 | AL A1k 20 AL 2 Ao il JR I AR,
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Comparison of the therapeutic effect of SYNOOS with Xolair®

in allergic asthma mice; inflammation and remodeling
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Abstract: Objective To compare the efficacy of omalizumab analogue ( SYNOO8) with omalizumab original drug
(Xolair®) in allergic asthma mice model, providing a basis for the clinical application of SYN0O0S. Methods ~Forty
healthy BALB/c mice were divided into four groups, with 10 mice in each. Group I was the control group and asthma

was induced by intraperitoneal injection of ovalbumin (OVA) -aluminium hydroxide in groups II-IV. Mice in groups Il
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and IV were treated with Xolair®( 200 pg/each) and SYNOOS8 (200 pg/each) intraperitoneally, respectively. The levels
of IgE in serum and T helper 2 cell (Th2) cytokines in broncho alveolar lavage fluid (BALF) were detected in each
group; lung tissues were observed by hematoxylin-eosin (HE) staining, peroxynitrite-schiff ( PAS) staining and Mas-
son’s trichrome (Masson) staining. For the expression of transforming growth factor beta 1 ( TGF-B1), phosphorylated
Smad family member 3 ( P-smad3)/Smad family member 3 ( Smad3), collagen I ( COL3) and mucin 5AC
(MUCSAC) , lung tissues were examined by quantitative real-time PCR ( RT-qPCR), enzyme linked immunosorbent
assay (ELISA), western blotting (WB) and immunohistochemistry. Results The levels of IgE in serum and interleu-
kin-4 (IL-4), IL-5 and IL-13 in BALF were significantly increased in the group Il compared with those in the control
group (all P<0.001). The levels of IgE in serum and 1L-4/5/13 in BALF in groups Il and IV were significantly de-
creased compared with those in the group I (P<0.001, P<0.05, P<0.01, P<0.05; P<0.001, P<0.05, P<0.05, P<O.
05). HE, PAS and Masson staining confirmed that Xolair® and SYN008 could effectively reduce inflammatory cell ag-
gregation, airway cuprocyte chemotaxis and collagen deposition in mice with asthma. Xolair® and SYN0OO8 could atten-
uate airway remodeling by inhibiting TGF-1, P-smad3/Smad3, COL3 and MUCS5AC in lung tissues, with no reach
statistical significance between the two groups in all the assays. Conclusion SYNOO8 improves allergic asthma in mice
and is consistent with the efficacy of Xolair® , which is expected to be clinically significant for allergic asthma in the fu-
ture.

Key words: Omalizumab analogue ( SYNOO8) ; Omalizumab original drug ( Xolair ® ) ; Allergic asthma; Inflamma-

tion; Remodeling
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RAE FESEH 2 B T 4009 (T helper 2 cell, PRI FH A e B0 H 88 35 97 80, mT DLAR RORE BE 1 BHL Wb
Th2) 2 % [ A kL 400 ( Type 2 innate lymphoid 2 I JEH IgE W5 S5 5 B A 2k Bk h =&
cells, ILC2s) DA e A= By 2 BUA L A+ 1A 2R-4 R e i) 2o i e A 2 o2 WA 1 12 I 38
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- LA Y 9 TG B B, DA R A it A0 356 o 8 1 DO S F AT #E AT S5 5 R 98 SYNOO8 Xf B i R 1
BHA4f, A EZMEFS 5B E TP (ovalbumin, OVA) 55 11 3 B L% i /N B V6 97
Halesl BRSNS IgE AT AR FH TR HE L4 A4 YEH LA S Xolair ® FEJ7 20007 1 1) 25 5, [ B 43-#r
HESGEE I TL-4 A1 IL-13 W53 A0E MM RE 258000 ik Bk i i /) BT i S AL T T A R
i kA K A7 B1 (transforming growth factor beta SHEN Tl R AR AR
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1 OVA+SYNOO08 £ /N FUFE 2F5 20 K 43 il 1 s 12 it
Xolair ® (i4EH124, Fit) Fl SYNOOS ( £1254E [,
WA E ) 200 we' ', KR PBS HEAT RSO
Wk, TR /NG — IR AL )G 24 h 4b 3K, B
ML 72 A il U #E YE 9 ( Broncho Alveolar Lavage
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Figure 1
1.2.2 JLIRRR S A i v v e ) SR A S5 A

FH 2% 1) S5 60 Ik X /I BREHEA T JRR 1, TR B AT 2R
J F 5 mL SR A /N IR BR R I 800 L, X /IVER
SAEE IR 0.5 mL T4 PBS vk 3 K, ARG TE
4 CFE.0 BALF # i IR IS, IR AF#E-80 C
T, HEMH, BOUNEAEA 2~4 h [543 450%g
S 2 RS0 5 min, SRJ5 3R 2 i >,
I ) It 066 f 93 W BF IR 36 ( Enzyme linked immu-
nosorbent assay, ELISA) i3] & ( 3 [ 3¢, b [F &
PO A TgE IL-4 IL-5 il IL-13 /K,

123 JRARKFIPHL (HE) (i BRE K (PAS) I
LpA =44, (Masson ) 44,

FH 4% 22 5 B [ 5 52 96/ BRI 20 280, il 2% A0
ISR AR (4 wm) o DI HITRARS MDA (R
SF) Yetn, LIOULER it 20 238 25 48 A F 4% 41 it =
TG, OB RS W R IR 20 i 3 A5 3 ok PAS (&R
R YO T . Masson YL {0k (R¥EE) H
TP B R UURRR e R erdiqb ™ fEeEE
TWREZ, ] Image J A ARG
1.2.4  SERERERA S Y (RT-qPCR)

FH Trizol 37 (EURHEE, v B UF Eg ) 42 HLA
RNA  Jfill & RNA W, i FH 3 i sl ) & (o i
e HE R AT ) LAY RNA 555 558 cDNA i#E47
RT-qPCR, 27“*“value #7~x mRNA [ HH X} 2 ik K
7, RT-qPCR 5 |91F 5 3% 1,

Establishment of mouse model of allergic asthma and pharmacological treatments

F# 1 JEHEMY RT-gPCR 514)75)
Table 1 RT-qPCR primer sequences for genes

1A SIMFSI(5-3")

GAPDH CAGGAGGCATTGCTGATGAT( iFJf])
GAAGGCTGGGGCTCATTT () [i1))
TGF-B1  ACCGCAACAACGCCATCTATGAG( IE[f])

GGCACTGCTTCCCGAATGTCTG( JZ [ii])
MUC5AC TCACTCTACCACTCCCTGCTTCTG( iF [])
CACCTGACAATCCTGGCTACACATC ( ]2 [i1])

1.2.5 fREEI# ( Western blotting)

BU45 20 /0N BUA il B RIPA 234 i 2% wh i (JEL R
) il #5 4121503, vk B 246# 20 min, 12 000 r/min
B0 15 min, ORI, 8 HIHE 55 8 BCA HE K
D) G BB ) D 2 Bk B B 20 g 5
it FRESE WIS, 100 CHE B 10 min, H R4
10% e HE A R B4- 5% PR 943 T 4 5 e FEL K ((sodium
dodecyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE) /7 & J& % % 2| B — 9 &M ( polyvi-
nylidene fluoride, PVDF) fii |-, PVDF fi5 F 5% Jiid
M 4F W5 %5 B 2 hy vl JS A P-smad3 | Smad3 |
COL3 % % GAPDH 1EF—4i(1:1000) (Immu-
noway, X[ ) 4 ClEFE LK, H-REHREAELH
J5E % wp ¥ ( Tris Buffered Saline with Tween-20,
TBST) UE ¥ J5 in A th 50 % —HT (1 :5 000)
(Proteintech, £ [ ) ,37 TR TIFH 2 h,
H, HUCH TBST Ve, &5 0 B 3L 1 Ak
H7, 97 H Image J BAFIEAT 00T
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69 CTHe A 1 h J5 XL 2UY A 3- 47 5 1o i A
M Z e il e TE BT IR E i A AL Y i
WS BHEY A BT 5% 10 i (ERHE)
£, SRJEH MUCSAC fie—3t i —Hi (GERHEY),
T E M) R E , 3547 DAB YL 4, 40 i k% O A kS
R, EJRTEET WEL,
1.3 SitFELE

fi | GraphPad Prism 8.0.1 ( GraphPad Soft-
ware, USA) #AT4 114017, THaEBERHE#EATIES
K96 F1 7 22 S PER 30, A5 6 IR A 43 A5 F1 O 25 551 Y
B, xes FoR . PIALIE] A 2 ME LR AR S, AR AR
1K, A ECR R R 7 2508, K KifE
a= 0.05,P<0.05 WEHAGIT#E X,
2 &#F R
2.1 SYNOO08 7T LUE 2 OVA i 583 81 i/

FRHY IgE & Th2 RfEEF

it BELISA A 4% 41 /N BRIV FE A TgE Al
BALF H' Th2 #AE N 1445 IL-4 IL-5 Al IL-13 19
K-, A 2 i, 2 RS R 2 /N BRI 1gE T FE
BEETX R (P<0.001) , H B i 5 21 /)N B
BALF H1 IL-4 IL-5 Fl IL-13 & 34 i % & T 6 1
4 (P<0.001,P<0.001,P<0.001) ., Xolair ® 4/

ST IgE ¥ 2 A1 BALF " IL-4 IL-5 Al IL-13 &
B E R THEAH (P<0.001,P<0.05,P<0.01,
P<0.05), SYNOOS 41 IfiLi# IgE i & 1 BALF H
IL-4 IL-5 1 IL-13 & & ¥ F R FEIAI (P<
0.001,P<0.05,P<0.05,P<0.05) ., Xolair ® £ Fl
SYNOO8 2H i 4H [] IgE .IL-4 IL-5 1 IL-13 (XK
RS E X (P=0.31,P=0.84,P=0.49,
P=0.64) .
2.2 SYNOOS AIERUR DB/ NRAMMBE .S

EFRIR R4 A A BRI AR

HE Jeta gl 1 R | X B8 41 fiti fE 20 4 25 44 1E
A UL B S AR Ak 5 550 BRALAH Eb |, I i A 76 2 /N B
HH B 2 2 45 4 37 458 B BRI AR A B 2R 4E |, Xolair @
F1 SYNOOS 2 /] F i 4 25 ity el 5 4% 9 48 22 B Y b ik
(K 3A.3D), PAS 4t i/ 55X IRATAH LL , B Wiy
ARSI 2 /)N B i 28 2 /T8 3 WA RIPR DR 240 B £ A
4% Xolair ® I SYNOOS I J7 £H /s Bl 41 41 < 38
MR 240 B Ak A BH S 0sk 2 (1&] 3B \3E) , Masson 448,
7% HE A /IS BB 4 20 m T L /0 i 0 J I I Wi A
AU /N BURE R TR I S i, L5 2 i 5 50 2 /)N B
AL, Xolair ® 1 SYN008 £H /)N B/ 38 i Ji (9T X BH
L% (18 3C 3F) . Xolair ® JAYTZHHI SYNOOS 14
7 2H/INERUI 2 2 4 240 i 2R AR SO AR IR 20 P Ak A
IR DU 1% 0 25 S o4 i 2¢ 3 L (P =0.83,
P=0.84,P=0.73) .

1gE(Serum) IL-4(BALF) IL-5(BALF) IL-13(BALF)
407 401 v T 1 407 o o1 20 e T 1
I =) 2 T 1 2
Tl i 30 : @ 30t EREL i .
E i 5 : = = ST
E20r . I . <201 o I < 20f x 10+ f 1
3 - = T = A .
£ 10} 'y T 10t B % 10t I I i = 5|l g B
m = . = o0 . = .
= L
e T £ & ‘o e "o VosT s
& Q & S § S & S IS 5§ S SO S S
& g = & g = I Q 3 S 5 e S
PN RN I RN
Qo Q Q 3 (] 3 8] Q)
&2 PuZ/NELMY IgE F BALF 1 IL-4 IL-5 Fi1 IL-13 ELISA 4645 &
("P<0.05, ""P<0.01, ""P<0.001)
Figure 2 ELISA results of IgE in serum and IL-4/5/13 in BALF of four groups of mice
("P<0.05, ""P<0.01, ""P<0.001)
A Control OVA-+SYNO008
[ R~ oF Y R Y ¥
. w/:‘, -\«{. :" . <o : },«m&"‘;
S o “:.;?3*‘."” ? L
Y 1 ! 4 o -
HE | . o \\
£rreys i P.4
4 0
N S p g




TRB %S, 5F.SYN0O8 5 Xolair ® X i S i/ s BRIG Y7 FASCR HLA : S0E 5 FE 28

D HE E PAS F - Masson
kK 2
§ @ 10 [P g 1 g ér ok ******
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- SETSS SIS S
3
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B3 U2/ U ZH S BIE 25 2448 1k (400 )

A DU/ 2L HE B (0, 65k Fr7s o EOS FT1E ;B : PUZ /N U ZH 2L PAS B (0, 15 3k B s 4 LRI MR 40 ; C: Y
/I B4R Masson e, 15 G0 A DU IR ZF4E ;D (E F 7354 HE | PAS Masson f%E11A,
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Figure 3 Histopathological and morphological changes in the mice lungs of four groups(400x)
A HE staining of mice lung tissue in four groups with the arrows pointing to EOS; B. PAS staining of mice lung tissue
in four groups with the arrows showing the stained cuprocytes; C. Masson staining of mice lung tissue in four groups with
the blue part showing the deposited collagen fibres; D, E, and F are statistical plots for HE, PAS, and Masson, respec-

tively.
("P<0.05, "'P<0.01, "*"P<0.001)
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SYN008 7 I i i3 % fid TGF-B1, P-smad3/

Smad3,COL3 1 MUC5AC W RIZBERKE

)
50 BE 4 b B, A5 R0 4 /)N BT 4H 21 TGF-
B1 A mRNA /K F-KIkB] i F = (P<0.05) ; 54K
RI4 L %5, Xolair ® il SYN00S 4] TGF-B1 1y
mRNA 7KV &k W] B FE% (P<0.05,P<0.05) , WL
Kl 4A, ELISA 4553 WoR BRI 4 /Nl TGF-B1 5
Kb R ZH AH He B B TH R (P<0.01) |, SR RIZH A,
Xolair ® 1 SYNOOS £H A kb B & F& 1% ( P<0.01,
P<0.01), WL B 4B, Xolair ® 41 1 SYNOOS 41
TGF-B1 #£iA{ERT-qPCRAI ELISA F# R ¥ 45
¥ 2 X (P=0.37,P=0.17) ., WK 4C D E ff
N, 5O AL L g, BE R A /N RO 4 2L
P-smad3/Smad3 ,COL3 A% 4 /KF B & T+ & ( P<
0.05,P<0.01); 54 A4 [t %, Xolair ® 41 fiY
P-smad3/Smad3 ,COL3 1 £ F 7K F % ik B B B&

2.3

flK(P<0.05,P<0.01); 5K ARIA L #, SYNOOS
24 P-smad3/Smad3 ,COL3 K& H 7K ¥ 5 ik s B
WAL (P <0.05,P<0.01), H Xolair ® 41 Fl
SYNO008 4 P-smad3/Smad3 ,COL3 ik 7E & 47K
VRG22 R(P=0.21,P=0.47),

RT-qPCR %558 B~ , 5 %7 B4 b, 12 i A5
R /N MUCSAC FikB i F+1& (P<0.05) , 5
I I R 80 2 /)8 B FE 482, Xolair ® FI SYNOOS 4H /)
Fl MUCSAC iAW i BE I ( P<0.05,P<0.05),
H Xolair® #H f1 SYN008 4H /) fL. MUC5AC ¥
mRNAKY- 2R G2 E XL (P=0.86), WL
4F, fss Ak 45 R WooR, B A R A 41 ) B
MUCSAC 55X} JE 21 A L 2% 3k 59 m, 5 2 g 455 72
ZH L%, Xolair ® F1 SYN0O0S 4H MUCSAC 1AM
Z E| ], H Xolair ® 21 F1 SYNOOS 4 MUCS5AC
M EE 2R IA K TC W i 22 7 WA 4G,
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#1 P-smad3/Smad3 . COL3 [1J Western blotting %5 % 7R 18] ; D % & C 1 P-smad3/Smad3 45 % (0 84k L8 E: %& €
COL3 455 1yt Ak HL A FL VU4 /) BUIT 4140 MUCSAC 1) mRNA 7KF8 38 G PUZH /N BUIT 41 41 MUCSAC $yis 4 Ak g

25 (400%)
( "P<0.05, *"P<0.01, ***P<0.001)

Figure 4 Expression changes of TGF-1 and MUCSAC in lung tissue and BALF in four groups of mice
A Comparison of mRNA levels of TGF-1 in mice lung tissues of four groups; B: ELISA results of TGF-1 in BALF
of mice in the four groups; C:Western blotting results of P-smad3/Smad3 and COL3 in mice lung tissues of four groups;
D: Quantitative comparison of the P-smad3/Smad3 from Figure C; E; Quantitative comparison of the COL3 results from
Figure C; F. Comparison of mRNA levels of MUCS5AC in mice lung tissues of four groups; G: Immunohistochemical
staining of MUCS5AC in mice lung tissues of four groups (400x).

("P<0.05, "'P<0.01, "*"P<0.001)
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