#5455 J2 &% | Journal of Environmental and Occupational Medicine | 2021, 38(7)

763

WARE ZERED EHRE RKENmHH
EMH, RO, BRR®, RIS, sk E T, sk, JEBEE Y, gkl
BT RS a. AHDEFIR b RREHYHO, 4L ELL 063210

LR
Experiment

DOl 10.13213/j.cnki.jeom.2021.20583

BE .
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[EEY] SRIT50H0 Lps BX B | BEX/ N R RAEBIRZIM AR Ao

[757%] SPF RN c57 /) B8 64 RN 0 8 A (TR, LPs4H. 1KEAH. PHH. =R,
{FR5R +LPS 2H. FRER +LPS LR SR +LPS 4H. AT | £ 545 F 0.25. 0.50. 1.00g-L* I ZER5R
TRk 9 ; LPS IR : ZEREARSLERET—E, ERIEFEEST 250gkg® (LUEEIT) , ®KF
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(TNF) -aw BATE (L) -18 0 IL-6 I W IE . AT 2 PCR 7R\ BIARAE M1 BUAR
Y ESE -8R EE (INOS). NADPH & LES 2 (NOX2) . BIWEF=1A 7 (CCR7) ]\ M2
BAREY [(FBRER-1 (Arg-1) . BUEKETF -8 (TGF-B) . BILEFZ K2 (Ccr2)]. BEF#4A
R fid & 21K 2 (TREM2) mRNA F193/)\ RNA-34a (miR-34a) FIZRIXIE Sl FH Western blotting 3%
K3 TREM2. iNOS # Arg-1 28 H Y RIKIE 5o

[(52] S3JERAMLL, Lps4H. PIAMBZIHA/NBE R BEP RIERF TNF-a. IL-18 FI1L-6 &
KREWHIEM ; SpsEARERFIERAMELL, P +Lps A H 55 +LPS 4H K2 B TNF-a
(7.82+0.60, 8.79+1.62) . IL-1p (8.80+0.95, 11.18+0.92) A IL-6 (7.53+0.90, 8.66+0.93) & &
110 (P<0.05) LPS£H. R, SHAR B M1IREYI INOS. NOX2. CCR7 mRNAFINOS Z&
BRESTHBA, T M2AREYI Arg-1. TGF-B. CCR2 mRNAF] Arg-1 EH R EHA B R TR
48, THIE CCR2 mRNARIA TR LNEE (P<0.05), 5LPSAERFIEMHAMLL, F
R +LPS LAFN S 58 +LPS AR AR iNOS. CCR7 mRNAFIINOS E R RIEA S NBAE, M Arg-1
MRNA FRIXE Do E4h, FRER +LPS AR +LPS A FZ BT TREM2 mRNA (0.20+0.03, 0.04+0.01)
FZEA (0.3240.02, 0.2140.02) FXWET LPS HHABRFIERAA, M miR-340 RIEFS
(P<0.05),
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Mechanism of neuroinflammatory injury induced by lead and lipopolysaccharide in mice
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University of Science and Technology, Tangshan, Hebei 063210, China)

Abstract:

[Background] Both lead and lipopolysaccharide (LPS) exposures can result in neuroinflammation
and microglia polarization, but it is not clear whether the combined exposure to lead and LPS will
aggravate neuroinflammation and the polarization of microglia.

[Objective] The in vivo experiment investigates the effect and mechanism of combined exposure
to lead and LPS on neuroinflammation in mice.

[Methods] A total of 64 SPF male C57 mice were randomly divided into eight groups: control
group, LPS group, low lead group, medium lead group, high lead group, low lead+LPS group,
medium lead+LPS group, and high lead+LPS group. Mice in the lead exposure groups were
given 0.25, 0.50, and 1.00g-L" lead acetate through drinking water for nine weeks respectively.
The LPS treatment was administered at a dose of 250 g-kg™ (by weight) for 7d at the 9th week
of lead exposure. The animals were sacrified 24 h after the last injection. The changes of
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inflammatory factors tumor necrosis factor-a (TNF-a), interleukin-1p (IL-1pB), and interleukin-6 (IL-6) in the cortex were detected by ELLSA.
The expressions of M1 markers [induced nitric oxide synthase (iNOS), NADPH oxidase 2 (NOX2), andchemokine receptor 7 (CCR7)], M2
markers [arginase 1 (Arg-1), transforming growth factor- (TGF-B), and chemokine receptor 2 (CCR2)], triggering receptor expressed on
myeloid cells 2 (TREM2) mRNA and microRNA-34a (miR-34a) were detected by quantitative PCR. The protein expressions of TREM2, iNOS,
and Arg-1 were detected by Western blotting.

[Results] Compared with the control group, the levels of inflammatory cytokines TNF-a, IL-1B, and IL-6 in the cortex of mice were
increased in the LPS group, the medium lead group, and the high lead group. Compared with the LPS group or the corresponding lead
group, the levels of TNF-a (7.82+0.60, 8.79+1.62), IL-1B (8.80+0.95, 11.18+0.92), and IL-6 (7.53+0.90, 8.66+0.93) were elevated in the
medium lead+LPS group and the high lead+LPS group. The expression levels of M1 markers iNOS, NOX2, and CCR7 mRNA and iNOS
protein in the cortex of the LPS group, the medium lead group, and the high lead group were higher than those of the control group,
while the expression levels of M2 markers Arg-1, TGF-, and CCR2 mRNA and Arg-1 protein were lower, especially the expression of CCR2
mMRNA (P<0.05). Compared with the LPS group or the corresponding lead group, the mRNA and protein expression levels of iNOS and the
CCR7 mRNA expression levels of the medium lead+LPS group and the high lead+LPS group were increased, while the expression levels of
Arg-1 mRNA were decreased. In addition, the TREM2 mRNA (0.20+0.03, 0.04+0.01) and protein (0.32+0.02, 0.21+0.02) expression levels
in the cortex of the medium lead+LPS and the high lead+LPS groups were lower than those of the LPS group or the corresponding lead
group, while the expression level of miR-34a was increased (P<0.05).

[Conclusion] Combined exposure to lead and LPS aggravates neuroinflammatory injury and increases M1 polarization of microglia, which

may be related to the increased expression of TREM2 up-regulated by miR-34a.

Keywords: lead; LPS; neuroinflammation; microglia polarization; TREM2; miR-34a

PEZHABESTEEXRE, KHAIEMLES
B SHEERME, MARPREREFMEIRSE
F -a (tumor necrosis factor-a, TNF-a). H 9T % -6
(interleukin-6, IL-6) . BT 2 -1B (interleukin-1B, IL-1B)
EREAAS, 5IREIBICEEIRIEH T, It
sh, BREEFEPEZRAMERRLRTZ, IBY
B KRERE, E=KAMTRRESHNERS
HEMAI A E ZAE Z ## (lipopolysaccharide, LPS) &
I % MAREBRIEZ A5 RREEREY, A
M, RPN LIPS HE BB E S I USHHERE
INRENER RIE

FERENEENSZ —2/NREAMIDE’
o NREMAMEPIRFELZXRAZETEE RBEHAM, &
5KRWMEB. MAEIRLER. R RNMNEE. HR
ERNREAREERMBERENREAEN © —
BEMBUERRE, BIMIRE, BHTNF-a. IL-6. IL-1B
%, EHIFERE —F WA SEE (induced nitric oxide
synthase, iNOS). NADPH & 1k, & 2 (NADPH oxidase
2, NOX2). # 1¢ [Kl F 3 1K 7 (chemokine receptor 7,
CCR7) FEFRIA, MEBRERR, WIFMRERE, 1€
HWETTIT ; ZERERBUERE, BIM2RE, B
%% 1k & &K E F -B (transforming growth factor-B,
TGF-B). H 7 & -10 (interleukin-10, IL-10) 2, H &
RIAFE R -1 (arginase 1, Arg-1). BHWEF=Z K2
(chemokine receptor 2, CCR2) &, MHIRER . 1
HWEEE, FIPHET Y NREMARFHIIIE
, BErEARRE A A 21 2 (triggering receptor expressed

on myeloid cells 2, TREM2) A5 H 3 IZHEFEHE/)
RERAEE FRRRIA Y, ANE R/ R SRR [
M2 KRB, MTEFRIFRRE, S5MZEHR
. HEHRFFHELBITHERE & TREM2 FIRIX
Tk B 21/ RNA (microRNAs, miRNAs) BIIE1E, B
R E N, 77)\RNA-34a (microRNA-34a, miR-34a) $E[m)
TREM2 mRNA 3’ FEEIIEX, HEZ TR/ NREHAREAH
TREM2 B9R3E 09, SR, miR-34a (XA LPSEX S R EE
INEREZ BRI R I RIE,

ARRBETELHEM PSS RE/NRERE, 1R
T ERH LPS BX & B 52 fa K2 B P RE A F A/ B 48R
M1. M2 #5E 4 B2 TREM2 F miR-34a RIXW L 1k, LA
HAARH LPs BX & B ESE M MAIR A /AR IR0
.

1 WREFE
1.1 SERzh¥) oo A R b I8

SPFEREEME C57/VR 64 R, BN MERF1EER
INBEBENIIY D AXTERA. LPs4H. RIBA. FHhHE. 5
5R4A. RSB +LPS 2B, 4R +LPS AR SR +LPS4H, B4
8 H, SAFFFEN 10.25. 0.50. 1.00g-L* ZEFHINIK,
HoF, WRALTFEEHIINEIK, LPSREHT : &
IRGBLERAI—AE, BREREF—RLPS (250g-kg?,
BUAEIT), #H7Kk, RRFES 24h FRFERDY. I
BAREEAATE, EDBEWALR, HEKEDBEE
B, -80°CREEH. AAREBRENETIRFLR
SYCIEE RS (BFH#ES | LAEC-NCST-2020082)
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1.2 ELISAEHM/INER BE B4R 4R P R FEE F

¥ FELISA X I & (Solarbio, FHE), & &R
2R 40 o A FER F TNF-o. IL-1B F0 IL-6 B9 7K 2, BL{ARig
ETBERIZERAFIZRBRET. RERERA
31.25ng:L%
1.3 EERREEE PCRZRM ML, M2 BUIAREMHN
TREM2 mRNA. miR-34a BIZRiX KT

BN EZ B 30 mg, KB Trizol JEIREVE RNA, &
BRI cDNA, #H1TEBI K E £ PCR 73 #7. miR-34a
WEFI N IEEMRIZBERAE. ASERER Us.
B-actin, S|YH ELEETEYMBEARSERQT S
B, Z51MFETIRR L TIERMEZHN  95°CTA
60s, A2 95°C 105, 60°C 155, 72°C 105 #1750 1
&3, &g 72°CIEfH 10 mino

x1 BHERSIYFT!

Table 1 Primer sequences of target genes
2R 51%% (5'-3")
iNOS  IE[H : CTCAGCACAGAGGGCTCAAA 2[5 : AAAGTGGTAGCCACATCCCG

NOX2  IE[A : CGTGGACAGACTTCGGACAG [z [ : CCTTCTGCTGAGATCGCCAA
CCR7  IE[A : GGAAGCCCACGAAAAACGTG fR [ : CTCGCCGATGTAGTCGTCTG
Arg-1  1E[A : GGTGGAGACCACAGTATGGC [z [ : GCAAGCCGATGTACACGATG
TGF-B  1E[A : CTGGAAAGGGCTCAACACCT [%[6) : AGAAGTTGGCATGGTAGCCC
CCR2  IE[A : ATTGGAGCTTGGATCCTGCC 2 [H) : AGATGGCCAGGTTGAACAGG
TREM2 IE[A : TAGTCCTGGCTGTTGGTTGC [ [A : AGGGGTCCCTTGTGTCAGAT
B-actin IE[A] : GTGGATCAGCAAGCAGGAGT [%[f] : CGCAGCTCAGTAACAGTCCG
miR-34a 1E[6) : CCTCACGGTCCAGTTTTCCC  fz[A] : CCATGACCTCAAGAACAGTATTTCC
U6 IEM : GCTCGCTTCGGCAGCACA 2 [B] : GAGGTATTCGCACCAGAGGA

1.4 Western blotting A4l TREM2. iNOS #1 Arg-1
E{=ES0N

R RABER TS HEFHAE, 4°C. 12000 r-min?
Bi) (BOFERE N 4cm) 15min [FELEER, B2 uL 5
TN 96 FLIR, DO 18 uL B PBS #5588, BREZAFR N 20 L,
% 200uL BCA TE#& (BCARF © cufkfRitb=50: 1, &
FIBCHI, ZRIBE 2h) DRMAIRERMERILA,
BHRDRIETFI7CHEERMEE 30min, RAE
=R E AR RK N 592 nm &R FLA
E (D) 18, 1§ 96 FLIRMUHBESATN , EiR 550 IRIBZFL
DELFINNERL, i ITESARERER
RE. XA+ ZIRERERT - REIGE R BIXD
BHEH (9 BRMKRER KR %59 5179 10.00%
5.00%) , ¥ EEHITEF, KR, TN TREM2, Arg-1
FINOSHLIA, 4°CiE &, KR, MZH37°CHEE 2h,
E%. NBERB N B-actino

1.5 HitF9R

FRE IR R I + iEER . K F SPSS 23.0
REBTRITED T, ARLLREBERRZFES
#r, LPS4H. RIAA. PHRANSHASTRALLE,
{EER +LPS 4H. HER +LPS A = 5R +LPS A SN I 2
AR REALL B R A LSD-t 1010, FAREDHTER
W5 LPS Z[BIRYX Ro MI07KH a=0.05,

2 2
2.1 RIEEFTNF-a. IL-1B 0 IL-6 B9FRIZE
SxtRAMEL, IPsEH. FHAMSHAR R
A TNF-a. IL-1B F IL-6 RIX I A =, 1K 55 4H TNF-a.
IL-1B RIAFAE (P<0.05), S LPSLHMELL, H G +LPS
M =58 +LPS 2B /N B R R TNF-a. IL-1B A IL-6 TR
IRIENN (P<0.05). RIS REELE. PERANSEHARE
b, KSR +LPS £H. A5G +LPS 2H. & 38 +LPS ZHAY TNF-a.
IL-1B I IL-6 RIA A B LR IFK 2. WA THAR
SFRER, K. PH. S5 LPSTE TNF-a. IL-18 ]
IL-6 RIERFHIIAREFEREIER (P>0.05)

&2 HBHMLPS ZBENWERRPXERTFHIRM (kts, n=8)
Table 2 Effects of lead and LPS exposures on inflammatory
cytokines in the cortex of mice (xts, n=8)

EAf (Unit) : ngg*

285 IL-1B TNF-a IL-6
XFHRZH 2.04+0.20 2.41+0.32 1.88+0.09
LPS £H 7.76+0.88° 6.50+0.79° 6.28+0.71°
5R4E 2.800.53° 3.1540.43° 2.11£0.22
FRERLA 3.99+0.63° 4.34+0.66° 3.32¢0.12°
=EhA 5.65+0.54° 5.98+0.75° 4.9740.59°
4R +LPS 4 7.83+0.93° 7.21+1.18° 6.72+1.24°
FRER +LPS £ 8.80+0.95" 7.82+0.60" 7.53+0.90”
B4R +LPS A 11.18+0.92 8.79+1.62" 8.66+0.93"

[E] a: 53FBBALLE, P<0.05 ;5 b 1 5LPSAHLLE, P<0.05 ; ¢ : 51§
FHLAELER, P<0.05 ;d  SHHRALLIR, P<0.05 je : SEIAALLE,
P<0.05, FERLAAT IL-1B8 B 2 DR EEHRF IR

2.2 iNOS. NOX2. CCR7 mRNAZ 1k,

S5xtERAMLL, s, PHAMNSHANEE
AR iNOS. NOX2. CCR7 mRNA RIXZF+E (P<0.05) , 1K
A 2H 1 NOX2 mRNA FRIX W IE N (P<0.05), 5 LPS4H
ML, A +LPS 4H F = 54 +LPS £H iNOS. NOX2. CCR7
mRNA FRIXE 0. S1EFR4EMEEL, R +LPS LHA iNOS.
NOX2 mRNARARBAEFHE. SHEHAMELL, &
£ +LPS £H iNOS. CCR7 mRNA FRiXF+5 (P<0.05) , NOX2
ANBET K, SEHAMEL, =5 +LPs4HiNOS.
NOX2. CCR7 mRNA FRIAIIE M, LR IE 10
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1 SENEERP MLIFEMINOS (A). NOX2 (B).
CCR7 (C) mRNA RiX1E R (n=6)
Figure 1 Expressions of M1 markers iNOS (A), NOX2 (B), and
CCR7 (C) mRNA in the cortex of mice (n=6)

2.3 Arg-1. TGF-3. CCR2 mRNAZ 1L

53R A8LEL, KR40 Arg-1 mRNA RIX K UL BB
BTk, psH. HIAMSAH Arg-1. TGF-B. CCR2
mRNA RIXFE1K (P<0.05). 5 LPSZHABLL, H %R +LPS
AN BB +LPSZHH Arg-1 mRNARIXBAE H L. 55
ZEAMLL, $BA LPSEX S B EEH A Arg-1 mRNARIA
BRERABEE, R TGF-B. CCR2 mMRNAKRIXEHE

Fo HERIE 2,

1.5

i

K

e

=10

Z

<<

Z

€

ql7.0.5

w

IS

00 B 2 B D B R D
4088 48
L %

i
ﬂIEJHLO
e
-'I;‘ ~ A
£ D] a: S3ERLALLE, P<0.05;
% ' b: 5LpSAALLE, P<0.05;
8 : 5RRALLE, P<0.05;
o

(o}
d: S5, P<0.05;
e . 5ERALLE, P<0.05,

B2 FANBERFM2i5EMArg-1 (A). TGF-B (B) 1
CCR2 (C) mRNA RiX1E N (n=6)
Figure 2 Expressions of M2 markers Arg-1 (A), TGF-8 (B), and
CCR2 (C) mRNA in the cortex of mice (n=6)

2.4 iINOSFArg-1ERTK

533BAMELL, HREBHINOSEAREEHNS ;
51ps4H. FEFIEHBEAMELL, IPsHBRKERES
FRINOSE R RIEAEFH S SXTERAMLL, LPSLAMER
REAArg- 1 EHRIAREM (P<0.05) ; 5 LpsAHELL,
BERBEHAg-1EARKARK ; SHEBHMEL, 1K
f+LPS4H Arg-1 EEFRIABBEH L, Hh+ LPSs B S
H+LPSHHERTARITFER N . AR IE 3,

2.5
E@Z'O
15
bl
2o
%110
os BN S
pacin M ———
% Y
Rl CIC I
VR L $
&K G
1.5
e MBS
B-actin
B BB BB BB B B BB B
4‘\@@3: 8“) ‘gg"% &%} %\%} XQ") 8") an’ '??: \?“) @Q&\%} /‘é(o%‘o x\g“) K

X
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& &‘“/é’“ R4

[F] a: SXEBALLIR, P<0.05; b : 5LPSALLIR, P<0.05; ¢ : S51&
FHEALLER, P<0.05 ;d 1SRRI, P<0.05 je | SEMRALLE,
P<0.05,

3 FENEREFINOS (A) M Arg-1 (B) EBEHKRIX (n=3)

Figure 3 Expressions of iNOS (A) and Arg-1 (B) protein in the
cortex of mice (n=3)

2.5 TREM2 mRNAFIZERARIA

S5yt8R2A48LL, Lps4H. 1KAAH. PHANSHA
TREM2 mRNAF1& B &RIAFE(R (P<0.05), 5 LPS£H74H
kb, {EEER +LPS. FRER +LPS F= %A +LPS £H TREM2 mRNA
MERRKBREAR. 25 SKHBAH. PHANSH
HAEEL, (KR +LPS. AP $5 +LPS. = %R +LPS £H TREM2
mRNAFIE B FREF L (P<0.05), LR ILE 40
2.6 IHREBT miR-34a RiABIFEZMH

S53tERAMLL, LPSAH. KAA. PHRAMSH
20 miR-34a REXFS (P<0.05), 5 LPSZAALL, KA+
LPSZH. AR +LPS LTS 5 +LPS £H miR-340 FRIEF &
151%%, D5 5EHAA. PHARSHAMEL, KB+
LPS 2. A%R +LPS LHFN SR +LPS 2B miR-34a ZRIXIE N,
LR IE 5,
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Figure 4 Expressions of TREM2 mRNA (A) and protein (B and C)
in the cortex of mice in each group
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miR-34a¥EXTFRIX
N

YTHAZE LpséE  RERZE PERYE SRR KA+ P+ S
LPS£H  LPSEH LPSEH

[E] a: SXBALLIR, P<0.05 5 b : 5LPSZALLEL, P<0.05 ; ¢ : 5%
$RALLIR, P<0.05 ;d : 5HERALLIR, P<0.05 e : 5EALALLIR,
P<0.05,

5 BH/NBREFRF miR-34a RiX1E R (n=6)
Figure 5 Expressions of miR-34a in the cortex of mice in each
group (n=6)

3 g

Fhik 2 R AE LR IR AR M B 5 80 E
IR RARIFIR P RIEN R EE N RHE. MERE
FRHIE A TERAAR PR B AR EN R EAMBEF TNF-a.
IR AN IL-6 55, XERERFERKPREERMAAS]
KEERIERBK RN, HMIDRPREERFZHRE
T2, INF-a TERALR Fid ERBERRBELETT, IL-18
AES/ R BRAERIEWL, 52 TNF-oFl IL-6 F{R K
RAF, #—F 5| RBERERR, IHRMBH. 25
RERERIAM LPS PIRBE /R E R R ERF
TNF-a. IL-18 F IL-6 RIXFA S XEHEEHE VR

1 LPS BTGNS TNF-a. IL-1B RIAFASHIERE—
B, KIAREREERIBNIPSXERBEERRF
RIERF TNF-a. IL1BFIIL6 RIASTRIMBREA, 1B
AT LPS BX & R B MNRI T AR ER 5.
NREAEEFIRMERERNNEEBREEMN
HiTE. ERENARP, NREARRIME 23E5”
R, HRIAKRE D FH 0 BRI A M E F 7200 H fth e
S0, (EHAMREE MRERQNER, HFPX
HERFRIRS BINMER LN TN HER B RN AL
48, NRBRARRETHRS (M) BFET M1
B M2, ERRNRREL B E, )\ ERABREXT IR E
B RMNERIE. AREBE. R EMEREEEYE
FREAENIER Y, EHLERTHERE S, NRE
pE M1EY, BIRRENRR, FSHETEK M1E
INRRARRBIE AN, RI{RH IR T IR R AP R %
BR. mEHENEELR™Y, BRRETRAFLPS
AL [N RARBRIE L 2 ¢, (R N RABRR A M1
AR L, BEAREXEAERF. MAEF. BLEHE
F. EKARS, FIFPREERAEMERE 1,
EMRERER, PHEH (050gL") MSFNEH
(1.00g-L") ARz LPs BIRESS, M1 EUAREREFINOS
EERAEM, MMITEERMAg-1EBREAT
% X5 LEY B s B RN AR S
EM18L, iNOS. IL-1B FFRAIEMAVLER —E MEAH
LPSEXEBESRMBEALL, M1E/RRARINES
MFE, M2 BIAREYIEA MR, MR LPSEXE &
BRI T/ NRAAAEE M1 BV TS, HTINEIRE R SE.
INRFRABRE AR 1L 2 B TREM2 F X & A 19EE,
TREM2 X RIAF/NREAR £, BEBRLIRITEHER
TAREMERIERRIER", B REXRTREM27E
M2 BN BRARE ERIAF S, MEML BN B4
il EFRRFRK, B EIATREM2 BUFRAIE /)R R4
EmE M2 B8 ZT, fFIATREM2 {3/ N R E
M1 BT AR, IPSHISRBEMERE, RET
TREM2 mRNAMIEHRIA T ; SAMIPSEXERER
TREM2 ZRIAE MNPE(R. #EMIEERH LPS 2 25 /5 TREM2
AR NRBRAEE M1k, MBI LPSEXEREN
BT IRCIZE, IR T MEREN A E. X5HHH
BYFF 55 FR LPS I3 /5 TREM2 RIA T F&, BV-2 48R M1
PRSI RIRIL IN—E TREM2 BIRIAZ EIELSRED RNA
AYIAIE, ASEF T R AD LS BB d B B2 B] {8 mir-34a 3
KEHS, BBRERER miR-340 RIXEEZ 1IN, #
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TSR LPS R 5B Jg miR-34a X2 /N, MTIEE TREM2 BY
RIX T P&, X Bhattacharjee & X (iR T EFE 4 &
BEZS 4 & miR-34a $B[A TREM2 mRNA 3’ JERIBX, H
TR R TREM2 B9 & B —2o

ZER, S PsEXE B EB/NRAERH M
B, /N M1AREYRIRIE N, /N BR4ERE Al
BEm M1k 1L, HEMENEI B 8ES miR-34a RIEFHH
0 TREM2 FRIAFR(EH %o
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