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HZ . BH %45 EMXARK (CGRP) £ KR de4ER, BiE CGRP Tl FH A% — i
PR LR M BAF 2R 3 (ROS-NLRP3) 155 @840 4) /N R Evdm e K BT o9 5k, ik SR At
B2 J% % 4% (LPS ) 100 ng/ml 28 (LPS £ ),CGRP 10 ng/ml 8 ( CGRP 10 #8 ),CGPR 30 ng/ml 48 ( CGRP 30 21 ),
CGRP 100 ng/ml 2L( CGRP 100 41 ) % CGRP 30 ng/ml+LPS 100 ng/ml 22 ( CGRP 30+LPS 41 ), 4 /A 12h &,
SRR R e R A L BETE 0 B X3 (ELISA ) Al L v aamieiE —18 (IL-1B ) FfriEin
BT —a (TNF-a ) 9&GKKA, FIARELSMMIL, EHRLTERESHERY (QRT-PCR) #n X &
BF IL-1B . TNF-a F= % 5% £ 44k NLRP3 mRNA #&A KT, AKX AR &4 00 A EERE (ROS)
R-F, Western blotting #21 ROS—NLRP3 155 i@ %48 % & & NLRP3, Caspase—1. [L—1 & TNF-« #& G Rk,
R bR, LPS Afet IL-1B . TNF-a & NLRP3 mRNA RiEKFH5F, i Lz b L-18
TNF- o #%& kX KFHE, @I ROSAKFFE, Bl NLRP3, Caspase—1, [L-18 & TNF-a #%
b & EARFAEH (P<0.05); 5 LPS 43, CGRP 10 21, CGRP 30 21, CGRP 100 26, CGRP 30+LPS 284
AP IL-18 . TNF—a & NLRP3 mRNA &k K-FHAL, 3&54& EFR T IL-18 o TNF- o & & R & KFH
&, @A ROS AP HA%, B4 A NLRP3, Caspase—1, IL—1B & TNF—« & & R iAK-PLEAK, FTAH K
AP CGRP 30 AHEARZ A R (P <0.05), £518 CGRP THAKE 4001 ROS f= NLRP3 #9 %k, 4 K 5K
FIL-1B = TNF—a #98HR Y, CGRP T8 55 536 X BB P R F Loy l4sAE A,
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Role of CGRP in regulating inflammatory response of
murine macrophages

Mei-fang Xiao, Zhang-ping Lin, Zhe Lu, Qian-kun Liu
(Department of Laboratory Medicine, Hainan Maternal and Child Health Care Hospital,
Haikou, Hainan 570206, China)

Abstract: Objective To investigate the role of calcitonin gene related peptide (CGRP) in inflammation
regulation in mouse macrophages. Methods Mice were divided into control group, lipopolysaccharide (LPS) (100
ng/ml group, LPS group), CGRP (10 ng/ml group, CGRP 10 group), CGPR (30 ng/ml group, CGPR 30 group),
CGRP (100 ng/ml, CGRP 100 group) and CGRP 30 ng/ml + LPS 100 ng/ml group (CGRP 30 + LPS group). After
12 h, cells and supernatants were collected. Expression of interleukin-1p (IL-1p) and tumor necrosis factor-o (TNF-a)

were detected by enzyme linked immunosorbent assay (ELISA). Expression levels of IL-1B, TNF-a and NLRP3
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mRNA were detected by quantitative reverse transcription polymerase chain reaction (QRT-PCR). The levels of ROS

in each group were detected by flow cytometry. The expression of ROS-NLRP3 signaling pathway associated protein
NLRP3, Caspase-1, IL-1p and TNF-a were detected by Western blotting. Results Compared with the control group,
LPS group experienced increased levels of IL-1p, TNF-o, NLRP3 mRNA, and ROS in cells, upregulated levels of IL-
1B and TNF-a protein in the cell supernatant, and enhanced levels of NLRP3, caspase-1, IL-1B and TNF-a protein in

cells, which were reversed with treatment of CGRP. Mice in CGRP30 group exerted the least levels of the mentioned

markers. Conclusions CGRP inhibits the expressions of ROS and NLRP3 in macrophages, reducing the release of

inflammatory cytokines such as IL-1p and TNF-o.
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[ 5 AR S FE R AR ( calcitonin gene related peptide,
CGRP) s H Bt 2o R —FIE i .
WFSTIES: CGRP BAT REE RGP BCR ™, Had i i
T R AR RORESE, JF EAN ] E i A= 0 R AT,
T RAE SR o R BRES B ISR AR 54y el 2
1A 3( nucleotides binding oligomer domain like receptors 3,
NLRP3 ) fE R 4AE S i S AE/MA ™, EZAES1 A
BARZ L W 2 P AN PN /N B A L v 2k 3 P AR
( reactive oxygen species, ROS ) # 1A b2 fi B 2 G
FRAE/MA NLRP3 (3 ™. NLRP3 JAE/MALE ROS
W e BT AL I IR E 1 —1 ( Caspase-1), i
AT P F BT RECRI A LU FEVE T ™ PRt vl 4
) CGRP AT AEAE P id ROS fif NLRP3 {% %
i, MTS/D R RAE SN . FE T, ASBIFFEN 4
DEATRIE o

1 #MRERE

SRR R AL R
KIGFFR 0111:B4 (UREZHE ( Lipopolysaccharide,
LPS) ( 3E[H Sigma A F] ), CGRP (g at PR
HRRAF] ), Hdi NLRP3 ., Caspase—1 . FI4HEI/& 18
(interleukin—1 B, 1L-1B ) MIEIRIEREF - o (tumor
necrosis factor— o, TNF— o ) Hifk ( £ Santa 2 H ),
B S AR IC B R bt (DU A8 A=)
B RS A ), Trizol 35 ( 32 Invitrogen 28 Al ),
Taq Man W FRF & (E Life Technologies iy
Al ), /NERIRYE IL-18 1 TNF= o A EHIBE S 228 W B
5 (enzyme linked immunosorbent assay, ELISA ) 4G il
BRI & (L[ EXCEL 2] ), SOt R Ak
v ( quantitative reverse transcription polymerase chain
reaction, qRT-PCR ) i5fl| & ( Z£[E Gene Copoeia A H] ),
Bio Rad IQTM 5 Multicolor SR} 22 Y6 B R 48 ( £ H
Bio Rad A H] ), 24N W46 T ( 3¢ Thermo 28

1.1

7, #15 Nanodrop 2000 ), Multiskan MK 3 BEARAY (2
Thermo ), FACS Canto I A HIAEIY (3£ E BD ),
BB 2 A4% Nikon IX71, Image—Pro Plus 7.0 A%
A4t ( HA Olympus A F] )o
1.2 4RSS, SERLETE

RAW264.7 ELREAHM (i ERb 2= e LA ),
FIT R TR & 10% FBS (BUN U2 A it kA BR
28E]D), %100 wml FEEM 100 wg/ml HER 2 A APT
a -MEM H5#25E (€[ Gibeo A H] ), T 37°C. 5% %
fltix CO, BiFRfarb i s IR, YA R RGN
80% ~ 90% 4 1 YU, IS S Gl I WEEE 3] g
MAERIERIES, 2RIE, R (R 1), 52
By AT REZH . JEZHE (LPS) 100 ng/ml 2H (LPS 4H ).
CGRP 10 ng/ml 41( CGRP 1041 ).CGPR 30 ng/ml Z1( CGRP
30 i ). CGRP 100 ng/ml 41 ( CGRP 100 41 ) #1 CGRP
30 ng/ml+LPS 100 ng/ml 41 ( CGRP 30+LPS £ ), Jil LPS
o CGRP 4b BT FBS & i FF & 0.5%. RRdi 3 4
SEATRE, TR 3K, RAW264.7 ELWRARMILL 5 x 104 /ml,
AT 10 em 4HHEEEFR I (SAF R 10 ml ), 557
24h, £ LPSHI CGRP HlUS . WARANM 2R % H IR
T IRSEsE5%

El 1

E MR ZH R p £ KIS

(3 B2 BB x 100)

1.3 RNA iZEXF0 qRT-PCR #&

M 100 w1 Trizol M E] 6 FLAF, H R FHE
JE AT 140 ml, JIZIHES 15 s, 12 000 r/min {GIR
B0 15 min, o B RWRE T T§ EP A&, AR
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N, IBA)SEIECE 10 min, 4ELAFEH 7 500 r/min,
4°CEL 5Smin £ B, R 1 ml 75% & B384 DL
W, TGV T 30 wl JEEK, R RNA WRE, F
A RNA A UKAR R A7 % o SR 5850 0T L 43060
FETHINE A260/A280 LM, 4 HfHTE 1.8 ~ 2.0 I 3R
7N AT PR BT RNA AT T 2 50 i, AR B 248
& RNA SRR, 3065 536 4 i cDNA, DL cDNA S A%
M, AR BE RS 2 N FH B 1 W3R8 -2 it 5 1
J¥%1, CGRP(M34090) 1E[5]4) : 5'~-GAGGCAGCTA
CAAGGTTCAGG-3', 514 : 5'-AGGTGTTGGTGCT
GGACACA-3' EF N GAPDH NINZ:, IE (05| :5'-
GGCCTTCCGTGTC-CTACC-3', 5[4 : 5'-CGGCAT
GTCAGATCCACAAC-3', PCR Kz WK £ 10 w1, JZ )
Sk 2 50 °C TS 1 3 min, 95°C7EHE 105, 60 °CiE k
30 s, 72°CHEMH 30 s, FLAEIR 40 Rk, S Z5H A R
A3 2 0 R S P R S . SEREIE bR
FHSEZ 22 i PCR 1§ 35 8 {H Ct (cycle threshold, Ct) L
vk, LI ZEEN GAPDH ) CT HNZ, mRNA FXF
Feik 2 R —AFEA CGRP mRNA ¥ Ct {65 GAPDH
mRNA 1 Ct fl 2Z th. 28 S0 R 280 5 i 3R 40 & I JF
eSS AR A 51 % ¥ i 32 E Invitrogen 23 F
A, Ho GAPDH RN Z, 2 HFIT S AH X 3%
iBHE, AACE (Ctygy—Ct gupn) H BYEERE - (Ctyp-
Ct on ) WESEEH . BAMEIRE 3 DNESL, RNEK
2420 plo
1.4 ELISA #&i

WA IR IR, MRS ELISA A7 &)
VLI BAGI 3SR IL-18 F TNF- o A%, 7t
W15 A SR A AR L TR HOI AGRGR & BC 1 96 fL
e, BEJGHN IL-1 8 F1 TNF- o HUAMEE . FHUERH
PR, 0 A SR ES A TARR . Ik iITIR A
55 TR BEFRAL RS 450 nm &b B4 W6 B 1 990 3%
R hlbrith 2, ARIEpRMEt 250 ke
IL-1B8 F1TNF-o B,
1.5 ZEBREFA Western blotting

PRI A AN A SR 1, 2R PBS G2 P izt 2 1K,
JIA T ml RIPA 5 844 W, 7053 45 il i 10 1 400 i,
FZ5)) 30 min A 5E 2%, 12 000 /min #5.0> 5 min
JE W I, BCA IEKINAS dHA  FIvR E .
P 30 w g FEASHEAT SDS-PAGE BEIEHLIK 25, #4575
HEH% 2 PVDF I |, 5% BSA =& 1 ~ 2h, Il
A1 : 10000 f%i A NLRP3, Caspase-1, IL-18 .

TNF-o K 1 : 1000 fHi A\ B —actin PLiA, TBST ¥k
3 W, BHR 10 min, HIA 1 : 1000 FEPTHR 3T,
FIRME 1 he MIA ECL ZEHG IR A LA
H B A KA RN S B —actin 2 4571 1Y K
JEAE FL(ER A B A AT B KO, RS
WHE 3RS,
1.6 RAHAEAKN ROS KT

¥ RAW264.7 EL B2 fl 4270 T 24 FLAH M35 TR AR
W SR AT A B2 T AN ER BE Y CGRP 5% LPS 4k
i, TETCMTERFRA 53R 24 h 5 RBRIG IR, THAL
B ARETA EP 45, PBS ¥E 1 ¥k, I3
Witk 1000 @ 1 F2Hl DCFH-DA, ANFEAM 1 ml T.
R E R, ¥ EP EAE A, WE 30 min, A
3 ~ 5min SIERS) 1R, BLOWCHELEML, PBS U 3 1K,
7+ 3%, 1 ml PBS EESG LI ( 228 FACScan 23
"], BD) GO R EFHOE, 488 nm ), HRJGTENL
ARSI . FlowlJo B4 ( Tree Star ) 4347 312 1l
MLk, AT B A = x 10" 4,
1.7 Sit=EFH*E

BRI TR F SPSS 19.0 i it 4k, %R
PR = prifE2E (xxs) Fon, Bl IESHAL, 4
] A R B R 2 22900, iF— 25 P LR AR
LSD—t #346, P <0.05 HZEREGIT#E X,

#HR

21 &HIL-1B. TNF-a #1 NLRP3 mRNA Hi&
AR FEL 3R

6 20 1L-1B . TNF-« . NLRP3 mRNA % ik /K F
A, Z5A %% E L (F=26649, 11.439 Fl
17.502, ¥ P =0.000), SXHZE, LPSLAIL-18 .
TNF-a . NLRP3 mRNA /) £ ik K F T w5, Z5H
g it 2% B X (1 =4.675. 2.631 F13.121, P =0.001,
0.022 f110.009 ) ; 5 LPS 4l It#:, CGRP 1041, CGRP
30 41, CGRP 100 41. CGRP 30+LPS 41 /Y IL-18 .
TNF-a F1 NLRP3 fJ mRNA % i 7K 3 2 F& A% (11—
1B :1=8483, 10591, 7.363 f16.335, 4 P =0.000 ;
TNF-a :t =4.369. 6.767. 5.726 1 3.955, P =0.001,
0.000, 0.000 F10.002; NLRP3:7 =6.374, 8.640. 5.546
f14.335, P=0.000, 0.000, 0.000 F10.001 ), H. CGRP
30 dHAefif. WA 1 FIA 2,

22 LHAIL-1p F TNF-o HIEARIEKFELLE
6 4 IL-1B Fl TNF-a & [ 3 & K F I %,

2
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F1 FAHIL-1B. TNF-o #1 NLRP3 mRNA Rix7kF F2 FAHAIL-1B A TNF-o HEBRIZKERLLER
HIEEE:  (xxs) (x£s)
2151 I-18 TNF-« NLRP3 2051 I-18 TNF- o
popietil 1.00 +0.15 1.01 £0.29 1.00 £ 0.20 Xt HE 2] 389.82 + 157.83 384.29 + 132.61
LPS 4 1.62 £0.32" 1.46 £0.19" 1.29 +0.05" LPS 41 812.98 +51.01" 811.61 +32.11"
CGRP10 A 0.50 £0.10” 0.71 £0.257 0.71 +0.05” CGRP10 4 300.76 + 95.10° 294.77 + 59.86°
CGRP30 4H 0.22 +0.05” 0.30 +0.24” 0.50 +0.14” CGRP30 4H 241.40 + 83.73” 240.76 + 30.52”’
CGRP100 £H 0.65+0.117 0.48 +0.10° 0.78 +0.01” CGRP100 #H 375.29 + 97.38” 369.85 + 59.27"
CGRP30+LPS 4H 0.78 +0.10” 0.78 +0.11° 0.89 +0.10” CGRP30+LPS 4 606.46 + 73.05” 581 +24.31”
FAH 26.649 11.439 17.502 FA 14.564 30.796
P& 0.000 0.000 0.000 P& 0.000 0.000
W 1) 5XFMAE, P<0.05; 2) 5 LPS 4HLL#, P <0.05 W o1) 5XPMg e, P<0.05; 2) 5 LPS 4HIL#, P <0.05
2.0
) 1000 -
1) 1)
1.5 |
o 800
%
A R |
& 10 i 600
= A
= 400
£ 05 a
B 00
0 0
IL-1B TNF- o NLRP3 18
O xifed @@ Lhs4 B coRpiodl EICGRP304 O gl BB PS4l EA coRp1041 B CGRP30 41
[ CGRP 100 21 2 CGRP 30+LPS 2H [ CGRP 100 41 21 CGRP 30+LPS 41
1) S5XFMBAES, P<0.05; 2) 5 LPS 44, P<0.05 1) 5Bl i, P<0.05; 2) 5 1LPS 4%, P<0.05
B2 CGRPX{HMHH IL-18 . TNF-a #1 NLRP3 mRNA 3 CGRP X{4HHaKE LiFMeh IL-1B 1 TNF-o BH
FTIEKFEHEMm (xxs)

#ZRAH G I E X (F=14.564 F130.796, #P=
0.000), LPS 4 IL-1B HIl TNF- o« HIEHAFRILKFES
XTHRA bed, ZRA G E S (1=5.351 Fi1 7.886,
¥1 P =0.000), LPS 4 IL-1B 1 TNF- o HYZE H 2 ik
K- FF . CGRP10 41, CGRP30 4. CGRP100 4.
CGRP30+LPS 2H IL-1B Il TNF- o [ FARBK TS
LPS H L, EZRAGI¥E XL (IL-18 :t =6.464,
7.172., 5.495 F1 2.642, P =0.000 0.000. 0.000 1 0.021;
TNF-« :t=9.563, 10.542, 8.133 Fi14.315, P =0.000,
0.000, 0.000 1 0.001), CGRP10 Z41. CGRP30 41,
CGRP100 £, CGRP30+LPS 4 IL-18 Al TNF-a A
EHFBAKERFAE, H CGRP30 A%, W 2 Ml
3.

2.3 HKAMIK ROS /KFELLE
6 2L ROS /K H, EZRAFITFE N (F=

RIEKTRIRME

(x+s)

52.623, P =0.000 ). LPS 41 ROS /K5 % B4 b %,
ZRAGHFE L (1=5368, P=0.000), LPS 4] ROS
AKFEFHE . CGRP 1041, CGRP 30 4. CGRP 100 41,
CGRP 30+LPS 41 ROS /K F- 55 LPS 4l L &, % &1
A Fm X (1 =8.496, 14.197, 6.741 F15.593,
P =0.000), CGRP 1041, CGRP 3041, CGRP 100 £ .
CGRP 30+LPS 41 ROS /K- F-H4R&AIK , H CGRP30 4R Ai.
UL 3 FIE 4.
2.4 £HROS-NLRP3 EE5EEHEXEANRIE
6 241 NLRP3. Caspase-1, IL-13 #1 TNF-« [
HHARBKILE, ZRA5TH R (F=58.374,
62.779. 127.711 1 114.531, ¥J P =0.000 ). 5B
NLRP3. Caspase—1. IL-1B Hl TNF-«a B % 7 3 ik
K- He#, LPS 41 1) NLRP3, Caspase—1, IL-18 Al
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*3 BHEROSKERLEE (%, x+s)

4151 ROS

X HRZH 33.24 +1.81
LPS #H 37.80 £1.99"
CGRP10 4 21.91 +2.93”
CGRP30 41 11.25 + 1.98”
CGRP100 41 25.19 +3.24”
CGRP30+LPS 21 27.34 +1.13”
Fig 52.623

PH 0.000

1) 5XPREZE A, P<0.05; 2) 5 LPS 4iLb#, P <0.05

TNF- o W& ARBKFHFE (1=13.557, 13.815.
23.863 F118.779, ¥ P =0.000 ), 5 LPS 41 1t%%, CGRP
1041, CGRP 3041, CGRP 100 1. CGRP 30+LPS £
NLRP3, Caspase-1, IL-1B Hl TNF-« [ H &k K
SERIRAR (NLRP3:1=9.164, 14.692., 12.729 F1 11.964,
¥ P =0.000 ; Caspase1 : t =10.047, 15.045, 13.952 #
12454, ¥1P=0000 ; IL-1B :t=10.173, 14.920. 9.185
7321, #J P=0.000 ; TNF-« : 1=10.958, 19.548. 18.140
F117.222, ¥4 P=0.000), H CGRP30 (k. L% 4 Fi
5.

X HEZH LPS 40 CGRP10 41

CGRP30 41 CGRP100 41 CGRP30+LPS 4

4 CGRP st¢HBaR ROS 7K TS0

x4 HLHNLRP3, Caspase-1, IL-1B #1 TNF-a EH

RiEKFERLEE  (xzs)
20 5 NLPR3 Caspase—1 IL-1B TNF- o
X R 2 0.62+0.10 0.90+0.08 0.61+0.15 0.41+0.12
LPS 41 2.12+0.20" 2.00+0.12" 3.21+£0.08" 3.03 +0.29"
CGRP10ZH  1.10+0.15” 1.20+0.09" 2.10+0.14” 1.50 +0.22"
CGRP304H  0.50+0.08 0.81+0.12" 1.58+0.19" 0.30 = 0.08”’
CGRP100 4] 0.71+0.15” 0.89+0.08’ 2.21+0.12° 0.50+0.11"’
CGRP3O+ 2) 2) 2) 2)
PS4 0.80 +0.08" 1.01+0.08" 2.41+0.08" 0.63 +0.10
Fia 58.374 62.779 127.711 114.531
P1i 0.000 0.000 0.000 0.000
W 1) SXMRALLE, P<0.05; 2) 5 LPS AH#, P<0.05
3 g
RAE L HH SR HPURECF Y AR B AE
(|

SRR, R SR RS
A3 ERF 5 1t 240 T P 40 Y i A A 4 B A 2R

1 2 3 4 5 6

vk | S T S 131D

p-acin (S N D R R oo

1. XTHE4L; 2: LPS#41; 3: CGRPI0O4l; 4: CGRP304l; 5:
CGRP100 4H; 6: CGRP30+ LPS 24
Bl 5 #ABERA NLRP3, Caspase—1. IL-1B #1 TNF-«
EAWFRIZE

5, SN E A W2 ARy AR AL 7 A S S M
RSN ] 5| K AL FE T ARG IR L L
MBI « FEIRRGERAE S . RAE SN A 7™ A TALIAR
FHL, AENH IR, EHURSERN
T AT RO RN, ™ ASRAE F I R A 4
AR, EETrEa P, KR
AN, JT AR ARG BRIASEAL, TR Pk i

e 2D .
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B HMFHE 5 o3 P B A LA i R LA Y A
FEAGPEAMNZ —, NLRP3 2B B0 5G5S
MEREAEZEY. MY NLRP3 &4k o] 5%
Caspase—1, #HF—HFES -1 1 TNF-a 55 FiFER
E R F RN 58, 1 T 41 . NF-« B Al MAPK
A5 T BN T PR TL-1 B WE Ak, RR e R
BaPEN S, TG BRI IR . RIFETE 2 e R e I
N H NLRP3 {if fb A PR s SR

NLRP3 % AE & & R BEBE 2 s R B0E, g
R4 ROS M2 NLRP3 ()54, A WFw RIHL
RN ROS 245 NLRP3 1§ ki 564, ROS 2k i
P & A AR, ) NLRP3 Jim g, [k
T TR A A 2 A R 5 U] NLRP3 s o teah, &
90 210 O[] 15 43 0 KA R A L PR, 40 TNF- o, TL-
1B . IL-6., IL-8 FI TNF-B &5, P LTk 4n st o5
b IR AR (A R A A B " TR R B IL-1B
TNF- o0 ()32 335 ] {25 91K 5 0 1) K A0 T A 75 1)
] 7 P SR ROS-NLRP3 38 % 19 73744 7 g
AR R T IL-18 H1 TNF- o ZER9REHL, M Al
PRASh IR AE B (IR 7 LT 1) S i

CGRP BRI ph 2 IRDS, A4 @ G b
HE SRR M, XA (R ", AR
43 S LA [) e 3 i CGRP &b /)N Sk T8 4 15 1 400 i
RAW264.7, il CGRP Xf NLRP3 #RAER AR L H T
i 308 IR G A RE IR 15 AL A R . S ad 5 0 IR A
oY% LPS 4l b, w40t sl s 5% i b NLRP3 .,
IL-1B . TNF-a 3 ROS /KFR94E4k, 55k CGRP 1]
051 240 P PN B A 3 P R E A 1R NLRP3 mRNA
LR HARIBAK, LU ROS-NLRP3 i #% T JiEAH
K S AE N T8 8 1 TL-1B8 . TNF-a Fl1 Caspase—1
i) mRNA IR I #i5, HZ 564084 ROS KF-
FARAIS AR . LA L IFIE 45 S5 AUBDOOL™ A= i 4
ISR —2, BVEWR4H D CGRP o mT 38 o 54 241
LY ROS fifi NLRP3 F7E HEREAIK, I ffi ROS-NLRP3
550 B T W IL-1 8 1 TNF- o 25 900 K7 1) B
FCUE /D, T i B AH G ) Caspase—1 1 263K A,
NI ] BEAEDRR /oy i A S5 oy Hh e ) T AR o

Zr LR, AW 9)IL B CGRP X NLRP3 &
i /IMAR BT Ui 9 RE PRS0GOS AR, 9 mT g
S Al SE N, CAnin e E Tl A A )
PEALHT I RTAY T LS
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