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Fik ¥ 40 H BALB/e /NERBEHL M 0ZS FIXT IR . BEmd] |, 25 30AAR41 R TREM-2 i3 36354 (n=10) . RN
F1 (OVA) BUBU A HSr Em AR St BREH DA SRR /K B ARBUBOR, 25 BRI TREM-2 358 F3R 41 70 Sl e i
SRTEAL AN TREM-2 IR 55, %1 RT-PCR H Western blot VRGN TREM-2 . 55t 4 J@ 45 (1K (MMP ) -2, MMP-
9. fR#EAE - SJREAM (ADAM ) 33 il ADAMS %3k, AR AS AL S A I HE DR A T an i 4. 2.
T G e W R 0 (ELISA ) A8 I 2 IeE AKSF K BALF Hr4iffi 17k V-, L8 SXTHRZAAHL, B2/ N
TREM-2 mRNA K8 /K445 fF FRE (P<0.05) 5 Th2 AU F B T KT (P<0.05) 5 EAIIE &% 432
MMAIN L (P<0.05) . HEElgLAARLLE, 133635 TREM-2 £ Th2 418 1 12 5 Ik /K FRE (P<0.05) 5 S40H
K AR/ (P<0.05) 3 SSIEEBAEH MMP-2, MMP-9, TGF-P1. ADAMS Fl ADAM33 [ mRNA M4k
HFAH T (P<0.05) o Z518 TREM-2 i3 kRN /NN I8 SRE FACGE TS, DTN LG 1 B R
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Effect of triggering receptor expressed on myeloid cells 2 overexpression on airway
inflammation and remodeling in mice with allergic asthma
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Abstract: Objective  To investigate the effect of triggering receptor expressed on myeloid cells 2 (TREM-2)
overexpression on airway inflammation and remodeling in mice with asthma. Methods A total of 40 BALB/c mice
were randomly divided into normal control, asthma, empty vector, and TREM-2 overexpression groups (n=10 each).
Ovalbumin (OVA) sensitization and challenge were performed to establish the model of asthma. The mice in the control
group were given normal saline, and those in the empty vector and TREM-2 overexpression groups were transfected with
adenovirus vector and TREM-2 adenovirus, respectively. RT-PCR and Western blot were used to measure the expression
of TREM-2, MMP-2, MMP-9, ADAM33, and ADAMS. Bronchoalveolar lavage fluid (BALF) was collected to perform
cell counting and classification. ELISA was used to measure the total serum level of IgE and the levels of cytokines in
BALF. Results Compared with the control group, the asthma group showed significant reductions in the mRNA and
protein expression of TREM-2 (P<0.05), a significantly increased level of Th2 cytokine (P<0.05), and significantly
increased numbers of total cells and classified cells. Compared with the asthma group, the TREM-2 overexpression
group showed a significantly reduced level of Th2 cytokine (P<0.05), a significantly reduced level of IgE (P<0.05),
and significantly reduced numbers of total cells and classified cells (P<0.05), as well as significantly downregulated
expression of the inflammatory factors and growth factors MMP-2, MMP-9, TGF-B1, ADAMS, and ADAM33 (P<0.05).
Conclusions TREM-2 overexpression significantly alleviates airway inflammation and airway remodeling in mice with
asthma and may become a potential target for the prevention and treatment of childhood asthma.
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THEF 20 M ok 2 3244 ( triggering receptor expressed
on myeloid cells, TREM ) J&—Fi#i A i85 28 SiE AH ¢
() e BR A U RS2 . IS0 324K TREM-1
5 TREM-2 J& T NG BEBREE B K2R -
FHFGEHRIE TREM 7 R AE KN B KR G g 2% h
BAARF HEEMER . TERAERN Y, TREM-1 &
— PR RAE W EZEA BT, REAE PR [R] Toll A 32 14
4 AFFE Y RRIE . 7EZ B HNR L L U4 e |
FLPH AN A = IR 2 %5, TREM-1 3Rk R
ETbE, M ERRERS AL IE M R P, 5
TREM-1 fit R PEAVE A, TREM-2 fER%M il % 4E
I IRA S, R—FhEEAPIRZIA Y, AR
WITE s Z W S 0 AR i, 2R T RE
Tl TREM-1 Ze5FE i TREM-2 3k P, (HEH:
5 A W W A A ST ] YOG R PO
Bl HRT M ARARGE o ASHFFE 08T A R A A
WMEE TREM-2 1) 335748 4k Je o 5 e i R RURIE R
i FNASTE FE B (R R 5 21, DAY Sy I 0 i 9 L
il B SR R YT B AL R R
1 #RtER*®
1.1
b & H (OVA, 32 [ Sigma 24 A ) 3 &
Ak B BE IR (26 [ Sigma /A A ) ; IL-4, IL-5,
IL-6. IL-10. IL-13. INF-y 1 TGF-p1 iff B % ¥
MR (ELISA ) 3R & (36 R&D A F]) ;
TREM-2 ELISA i & ( i vh R AEYRHY A BRA
Al 5 AR IE 5 &E (BT 5 kLt
AEBH (Ach, %[ Sigma A ] ) ; TRIzol K7 ( 55
Invitrogen ONE]) 5 SERFEEYERE i PCR ( RT-PCR )
S 2R ( ZE[E Takara A7) ) ;3 PCR 51¥H

i HRETR A RIS R, PCR P29 BG5BT ik
A Gel-Pro Analyze; %t TREM-1 Z PR
BTN 2 o 4 Je 25 g 2 A1 9 ( MMP-2 1 MMP-
9) Z PR (Santa Cruz Biotechnology 2y F] ) ;
FRAR I AP L =E T MR 4T . GAPDH Bifk ( 1
3 A RAEVHAARAF) .
1.2 XIS AMERH &

40 H 6~8 JH #4 SPF 2% Mf 1 BALB/c /)N B
(1 A At g A AL SE s S ARG RRA ) R
LA R as O IR . BRG] . 25 2041 Al TREM-2
W FRGRA, H4 10 H, BRI S % S0k,
Fras AT RRAL AN, A4/ TS558 8 KIE I i
51 0.1 mL 2O (& OVA 10 pg, 2 A5 BE
50 ug) , 55 14 K LAAH [R] P00 1 A ik B A2 Bk
5521 KIFURLL 1% OVA A B AR K, BK
30 min, #ZE14d, LIAFERKACE OVA AbHi 23
I IRZH . 28 3R 40 I TREM-2 53 363K 41 43 97
SERYER 15 KB EEFIKIE ST 2 x 10° PFU i a2
ZARA TREM-2 IR 220445 100 pl,
1.3 HARE

KKK IE2h, T /R 10% K & & 1B
400 mg/kg M I T S R, O IR 28 LML T 4°C
#E 2 h, 3000 r/min B0 15 min, WHUMIE T -80°C
PRAFE

T, B@EMAL, AEVFFHE,
L5 E A, M 2mL AEFIE K TGS
AR, 58 VE o 22 1t 5 Il Ae =2 A=A i 0 e Yk
(BALF ) , 1800 r/min & 0> 15 min, H b 3% /%%
T EPE, -80CHAFH T A4S ELISA M€ .

Wk BALF J5, BUH A2, ZEMifitidl 21F 4%
ZRPREEE; AT SR 208 TR A PR,
T RNA SR AR
1.4 RT-PCR R EZ#:ill mRNA FRIEKF

FH TRIzol i 7 #& B &L RNA, 306 5% 5% 1l
c¢DNA . W SYBR Green 7 Y64 RHAF & ( Takara )
#E4T RT-PCR. W 55144 94 C il AZ 7 2 min;
94 CAE M 20s, 56 CiR K 30s, 72°CHEAH 40 s,
HE AT 45 1 ¥, BURT-PCR 7= #) 5uL 5 1 uL
6 x loading buffer 15, 7F 2% B By g HEE I HL
VK, N7 EDE T ANGE SR I TSR, 4
AL, BRG] Gel-pro analyzer 51 HE4T 7047
LI GAPDH fEN S, st Co B 75 /47,
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H 5L AR Feak mE DL 27 22 Yok FoR . A5
YIF s 3 1,

*1 ERASIMF
FEH 5|1YF5 (50— 3")

iif: GTCTTGCCCCTATGACTCCA
TREM-2 N

TUE: CTGGTAGAGACCCGCATCAT
VM2 F¥E: TTCTTCGCAGGGAATGAG

TUf: CAGAGCAGGAGACAGGGT
VIMP-9 ¥#: TTCGACTCCAGTAGACAATCC

Ti#: CAGAGAACTCGTTATCCAAGCG

%: GACCTAGAATGGTGTGCCAGA
ADAM33 N

Fii: AGCCTGGC TTGTCACAGAAG

¥if: GCAACCAC AAGCAGGAGTG
ADAMS N

TUf: CAGA ACCACCACCACGAAG

3. GAAGGTCGGAGTCAACGG
GAPDH N

TU#: GGAAGATGGTGATGGGATT

1:: [TREM-2] EEEA0AE Ml & 52 1k 2; [MMP-2] B4 @ 8 A
fitf 2; [MMP-9] %4 B E 0 9; [ADAM33] A% - &RE
HiF 33; [ADAMS] ff#A % - &R TN 8.

1.5 Western blot #illfiiZH 20 & BRI R IE

i 4 2Bk B I 4 A9 RTPA 24, 1K
By RE RN, F A%, 4 9C 14000 r/min 2
O 15 min, ¥ BIF SRS T -70°C. R 10%
SDS-PAGE % I 77 5 8 [ 5t Fi % 2] PVDF i I,
5% Wi RE Wik 5 15 430 A TREM-2, MMP-2
MMP-9 K GAPDH 14, 4°CHEKMFF 4%, TBST
VERSE 3 Uk, A BR i AL W B AR IE 5 T H = TR
¥ F 1h, TBST PRAEALFE 3 vk, FTHEK A 3R
ARG, K H Image ] A4 #4753 1. GAPDH
EAMEN NS, 4558 B /GAPDH H
{EFR B B R kK.
1.6 ELISA i&#:i Mm% & IgE & BALF H 21 i
FoKF

N ELISA 32 ) %2 1f ¥ " 1gE A1 BALF
TREM-2, IL-4. IL-5. IL-6. IL-10, IL-13. INF-y
JTGE-BL MR, I T idedie ™= b 6 B 5 2R 4 145
ks
1.7 BALF ffait#fns 2

BALF &0 5, 78 FC 40 i Ui o A 200 pL
0.9% = FRE K, IRAFHC 20 pl IR B, 7EH
JInA 380 uL KEAFR ; 2 )5 W 20 pl IR E R TE

T P I 20 e O T B S SR AR
B[ - HIWEHE R O 5T AR TR AR
AT A8 T ACBE T 43 O T A M 20
RETRVIRLAARL . Ik L 4 RN 20 A

1.8 BAECEEIE M MMP-2 #1 MMP-9 & 1%

Sk 1 B R Tl 3% 2 Az 0 il 2H 2 b MMP-2 1
MMP-9 i 1, S5 20 R s e BRG] G id ] 45 4
YEo 28 UVP BERHIRAITIAS . UG oAl B
JRE TR AL 25 WOG E(EL
1.9 HitESH

K SPSS 16.0 Gt 0 Bdlm AT g it 4y
Br, R F Graph Pad Prism 5 B4R R, 1 70k
MBI+ bpifeZE (xxs) Fon, ZALEHECRH]
AR Ty 22500, 2R IE] 5 L AR FH SNK-q 655
W A5 S 1) 4 O 43 BT R i Pearson B 26 AH & 437 o
P<0.05 HZEFAGEEE L,

2 #ZR
2.1 TREM-2 E&H/INRIFHLF BALF h YR
ij_\—_

S K DU TREM-2 78 B2 g /1N B A (7 2 55 A8 Ak
K TREM-2 #4425 i Uy % %, R A1 RT-PCR Al
Western blot 77 1 46 I 4% 45 /] B 4 21 o TREM-2
mRNA Fl15E H/KF, OVA BIBGAE SR, BAIZH /N
EUIiZH 214 TREM-2 mRNA Fl2E K B 25T
23 X IR (P<0.05) ; TREM-2 it ik 4H /)N Rl
ZHZU R TREM-2 mRNA FIEE P 7K P34 i 28 2 AR Y
HRZSHIAA (P<0.05, B 1) .
2.2 TREM-2 3t OVA i# 5 B it /N BR BALF /3¢
fiE B F 7K F R 220

JHEFE TREM-2 %F OVA 75 1y B/ BV 38
RAEIFZ, SR ] ELISA 46 4% 4H /N B BALF
o RRE 7K, OVA 5 Sl s, BEAL 4 /)
B Th2 40 g X 7 1L-4 . 11-5. 1L-6. IL-10 1 1L-13
() 7K 7 34 5 3 T s A B4 (P<0.05) , T
TREM-2 i3 ek 2l bR 4 g R 77K -2 B B AIG T
RIZH A2 AR 240 (P<0.05) 5 Thl 401 K ¥ IFN-y
AR L e 22 RG24 L (P>0.05) .
W3 2,
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E1 TREM2 EZH/NBRIALFHFRIE  A: RT-PCR K44l TREM-2 mRNA A% F kK (#=10) ;
B: Western blot ¥ il £% 2l TREM-2 2 (4 41 % F ik K (n=10) . a7n 525 (X B4 LB, P<0.05; b /s 54884 [ A,
P<0.05; ¢ m5AEARA L, P<0.05,

ie 2 %zﬂlj\ﬁ BALF ¢ﬁﬁ%7qutt$§ (gi S, pg/mL)

215 SERY IL-4 IL-5 IL-6 IL-10 IL-13 IFN-y
25 R R 10 22+7 64+7 52+7 6+4 43+5 41+5
AL 10 176 + 17° 259 + 26" 218 + 23" 28 + 5" 123 = 15" 53+7
23 BRG] 10 168 + 16 244 + 24 207 £ 21 2445 116 =13 47 +8
TREM-2 i k4 10 64 + 6" 132+ 13" 89 + 8" 12 £4" 67 + 5" 44 + 4
F {4 111.460 70.712 66.026 15.366 40.295 3.462
PE <0.05 <0.05 <0.05 <0.05 <0.05 >0.05

e a RGZS IR A, P<0.05; b /R SHEBILHES, P<0.05; ¢ RS258IR4 A, P<0.05,

2.3 TREM-2 xtmm/NR % IgE. BALF FR&HAE My, 257N, S AXTRAMELE, BRI BALF
BN B AR S T ER RN R RN, R R AN

ELISA A5 00/ B E o OVA F¢ 574 TeE & S K bR L A B B 0 (P<0.05) ;5 TS AR Y
SRR SR A AR L, TREM-2  ZHFIZs R4 A, o 63k TREM-2 i 35 FR Ak 40
1 IR AT REAR TgE & (P<0.05) o ib— 2 K SR 2RSS (P<0.05) o WL 3,
TREM-2 Xt BALF 4l jfd S 50R1 1 404 25T 5%

®3 FHENRME IQE. BALF RS EMS KMBEELLE  (x£5)

g 5 IeE it ,Eié%ﬂ@ EPTH%@EH@ ﬂ%‘@ﬁﬁfﬁé{ﬂﬂ@ i ijlﬂﬂ@ Erﬁﬁflﬂﬂﬂ
(pg/mL) (% 10*/mL) (x 10*/mL) (x 10*/mL) (x 10*/mL) (x 10*/mL)
25 N AR 10 37+12 113 0.8+0.3 122£19 0.44 +0.23 24+08
HTRIZH 10 147 £1.3° 65 = 5 49=+0.5° 38.7+1.7° 8.38 +0.56" 12.7+0.9°
25 BRAALH 10 143£12 61£6 48+0.6 38.6+2.1 8.31+0.58 11.5+13
TREM-2 i3 ik 4 10 62+13" 28 6" 2.1£0.5" 14.8 £ 14" 3.46 +0.52"° 54+12"
F1{H 60.324 77.160 52.253 197.640 186.823 63.823
P{A <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

W a RS IRHIRAL AL, P<0.05; b /R SHERILHES, P<0.05; ¢ m5a8IRALLE:, P<0.05,
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2.4 TREM-2 3 OVAFSREm/NRSEESE
HIS M

K TREM-2 X538 5 98 AH 5C i 48 Mk IR 1
AR PRI, 450 & B S5 AR 2 A as s Ak Al
b4, TREM-2 i 3235 W 24 6] MMP-2 Fl MMP-9
mRNA FI#E /K (P<0.05, & 2A #12B) ; i H.
MMP-2 5 MMP-9 {1436 Pt s g 90 1 ( P<0.05,

K12C) o 4 TREM-2 i &R0, A ik &
% - 4BEAM (ADAM) 8 5 ADAM33 Hy/K P-4
BERYZH A2 AR ] AR (P<0.05, EI2D) .
TREM-2 i ik 40 BALF 1 TGF-B1 /KB W AKX F
MERIZH F 28 401K 4 (P<0.05, K 2E) o DL E45H%
LW 3Kk TREM-2 A4 R8N BB F 9

i n 'uij'HEfﬁ B WS IR
= 200 = ik 2! = %{ﬂw
® e o o & R b e
Z 150 & PSP K3
kS B @ SgF o
=1
E 5 o [ —

& ®
S o0
MMP-2 MMP-9 A = MMP-2 MMP-9 B
u) HEG ~
’ a3 E

3 4 REMZQ%%;ME g 4 I TREML2 i ikt ? 3 1

=3 = 3 H‘ b.e

4 = 2 2 <

s 2 zZ 2 by

= = o

g ® 1
1 P
= =y
0 =) %
MMP-2 mmMp9  C < ADAM33 ADAMS D 2 &6&% @-g‘% & %$% E
X &*
S w Y
4 &
&
&

El 2 TREM-2 %t OVAESHER/NRSEELEWEM
B: Western blot £ 420 filiZH 25 Hh MMP-2 Fi1 MMP-9 2 [ AHX#835KF (n=5) ;
D: RT-PCR Kl #5412 214 ADAMS F1 ADAM33 mRNA *Hxﬁiuk

mRNA AR (n=5)
PRG£S 4 il 2l 2R MMP-2 & MMP-9 15 (n=5) ;
¥ (n=5) ;
P<0.05; ¢ REZEIRALE,

Wit

W Wiy A — P Mg, L SRR 2 R
RAE, R FHRMHEMSEES, BFizkkE
MLk 2%, HETEBA S, KReirsiiE
Th1/Th2 2 5 % Ty 68 25 L 2 I Wity & 9 1) O
Th2 4 A i 55 1% A6 J5 B8 % B AR o 1) 41 B A 7,
Mﬁ@ﬁﬁ%%ﬁ%wﬂﬁﬁ%wﬁﬁ bR
H55GEEMERAE, RAEFFEATEI H I & 174
%Wa FlESEEMY, 24 Thl Yy EEH M
Th2 DJRERG SR, vl S AHOCH I 5 OB R
WE, AN, FIEAE R R Th2 A1 540 i A 7
Ib4Hﬁ$Mbe%%$%BMF¢%%¢W

T LA i PR AR AR S IR R e g BRI
7 240 JfL T 5ORN S TE R 0 7 AT R B i B SRE

E: ELISA 75460 4 41 BALF f TGF-B1 7KF (n=10) .
P<0.05. [MMP] 34 R 1 ; [ADAM] i 43% — & .

A: RT-PCR £l £ £ BALF rft MMP-2 Hl MMP-9
o WRHEE

a s 528 PRI LA, P<0.05; b s SRR g,

W o OVA J 343 Th2 B4R R 7=, M55
AR AE. IL-4 )8 F Th2 BRI T, 5
WERG I A = ARG . 5 LRI 5 R —3, A
TR A5 s OVA 35 S /N B Th2 A G4
M F 14, 1L-5, 1L-6, 1L-10, Fl 1L-13 A9 /K F
B TS, Thl AR T TEN-y 350 JCH i
Apfl, TR F ik TREM-2 & 2 3 ] Th2 4H 56 40 i
HF, XJ IFN-y (7K TER2m

IR TR Pk s 240 L 2 R A2 7 g ) AR SR A1, 2
KEMPE T EREN TS, #Eid— %ﬂﬁ@
A B AR 5 R Y SCIE BE S5 A 1Y AN ] AR
RSB SE . BALF g it 20 it 450 B bl 3
g,ﬁ%%%@ﬁﬁ%%ﬂ%mzﬂmﬁ%Eﬁ

JoT AR i S R s G RO PERG R B
@ﬁmwz DL )tk B B 2E . AR IE 4
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WoR SR A L, OVA BIE S BALF H s 40 i
B PR AN . rE R TR A0 A . v A0 At A ok
CLAH A2 B 1S £, i 3R 3k TREM-2 T 44 ffd
SEC A AL TR, BV ARERR BE B
LR, 3k TREM-2 AT OVA Hil 4% S
S IE RIE -

TEMRPERIE R, SAESSH ] KA E,
Wt RAE E I, X 5 SE N R IR ik 4%
it R RAE A PR 2 DI AH DG . MMPs S I i < 5
MR EEEURINE, Hf MMP-2 F1 MMP-9 55
e R N EE Y, TGF-B1 & — gy 858
VBB, A T ARE AN Y R 3k B A
oA ES R S A S N NUTIT (74 11| K= e o A 1 s
FRUTBO IS LA MR M A S 2 fhis i 2
W 4 G HEAR 1 TGF-B1 2 S [R126 280 (14 240 i
AYU, VR A0 G A R R R R A
Mo BAMIREN, BEhEE BALF H TGF-1 %
S7 A = IR /i P OIS D e s I W A U 8 A
LSS, TGF-P1 AYFRIAID, Ul HIRE IR M by 4 A
J& TGF-B1 BRIEZ —. [FIRTZERSNAEE T TGF-B1
AT I3k ok 5 Wi e B R AN M A AR AT . A FAE R
B ADAMS Il ADAM33 5 B ity <GB % 5E A< E 1
SRR YA P ARSI T 5 AR T AT G
(I R A K IR T, 435 R R e i R o
MMP-2, MMP-9, TGF-B1, ADAMS £ ADAM33 ¥
FARA BT, Miad ik TREM-2 5, HRE
JKOEBIE T IH, T H MMP-2 5 MMP-9 B35 R4
g, AR, it Feik TREM-2 W28 f# OVA #|
PO GEE Y,

25 FTR, i3k TREM-2 REfS A 8 %12
PR M A58 /N BRI RE SR, 5 R 1Y
RABYIAIE, B AT DU AR R IA YT 2 i 1) 37
Hir,
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