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W ESETE 3 d, o 2 4L XSS I R AR AR UK . E 24 A1 26 HERRS, 430015 PM ZH AT ABX-PM 41 1A 3945 T v
PM, LTRSS e 40 40, % REZH P RS T i O A AR K . PRI R — IS TR T PM, 24 b R ST A A 24T FR
FFR AL LRSS I HE YE U ( bronchoalveolar lavage fluid , BALF) FlIfILi&EFE & o #6300 BALF A IfiL 7 P R AE A 17K - il
ZH 41 R B85 1% 12 (tight junctions, TT) & PR FE Fe 347K - LK 3k 1 I8 A T I SR ARG & 1, 3R E4T B 0 I Bk AR & 5
5 RAERF AR MAHINE T, 5358, IRINTE TR AS49 4HHIT43 R 2 4, 3T BRAL A & B I A BR 1 1) DMEM/F12 353373,
IEFRAMAEH 1x10* CFU-mL™ B BRI DMEM/F12 ¥535 35, AbFH 6 b J5 , Al 2 20 20 i 408 B F | T R 40 T AH
KRN KB, [ R ] 5xHRAM L, PM 4L XS BALF FAE 1L-8 ACF B2 T8, M ABX-PM 4122 R B3, 5 Xt e
ATEE , PM ZH ARSI ZH LR occludin 2 claudin-1 mRNA FE3h 7KV B8 B, claudin-5 mRNA 357K - 8.3 748, 1 ABX-PM 4
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Effects of pulmonary microbiota intervention on PM, ;. -induced
lung inflammatory injury in broilers

ZHOU Zilin, LI Sheng,SHEN Dan,LI Chunmei”

(Research Center for Livestock Environmental Control and Smart Production, College of Animal

Science and Technology, Nanjing Agricultural University , Nanjing 210095, China)

Abstract ; [ Objectives ] This study aimed to investigate the effect of the pulmonary microbiota on PM, s-induced lung inflammatory
injury in broilers and to explore the role of Enterococcus cecorum on PM, s-induced lung inflammatory injury using E. cecorum-treated
alveolar epithelial cells. [ Methods] A total of fourty-five male AA broilers( 19-day-old ) were randomly divided into three groups:the
control group,the PM, s group(PM) ,and the pulmonary microbiota-intervened group ( ABX-PM). From 21 days of age, broilers in
the ABX-PM group were intratracheally instilled with antibiotics once a day for three days. Meanwhile, broilers in the other two
groups were simultaneously instilled with sterile saline. At 24 and 26 days of age, broilers in the PM and ABX-PM groups were
intratracheally instilled with PM,, suspension to induce lung inflammatory injury, and broilers in the control group were
simultaneously instilled with sterile saline. Twenty-four hours after the last intratracheal instillation of PM, 5, we weighed the broilers
and collected lung tissue , bronchoalveolar lavage fluid( BALF) ,and serum samples. We measured the levels of inflammatory factors

in BALF and serum. Besides, we measured the gene expression levels of tight junctions ( T]) protein, the relative content of
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Enterococcus spp. and E. cecorum in the lung tissue,and the correlation between the relative content of E. cecorum and inflammatory
factor levels. In addition,type Il alveolar epithelial cells( A549) were cultured and divided into two groups. The control group was
treated with DMEM/F12 medium without E. cecorum,while the E.cecorum treatment group was treated with DMEM/F12 medium
containing 1x10* CFU+-mL™" E. cecorum. We compared the gene expression levels of inflammatory factors, TJ,and apoptosis between
the two groups after 6 h of treatment. [ Results] The levels of IL-8 in BALF and serum,as well as the mRNA expression levels of
occludin and claudin-1 in lung tissue , were significantly higher in the PM group than those in the control group. The claudin-5 mRNA
expression level was significantly lower in the PM group than the control group,but the above indicators were not statistically different
in the ABX-PM group compared to the control group. The relative contents of Enterococcus spp. and E. cecorum in the PM group were
significantly higher than those in the control and ABX-PM groups. The relative content of E. cecorum was significantly positively
correlated with the levels of IL-1B3,1L-6, and IL-8 in BALF and IL-1B in serum. In the cellular experiment,the mRNA expression
levels of inf-a,il-183,il-6,,and il-8 were significantly higher,while the mRNA expression level of il-10 was significantly lower in the
E. cecorum treatment group than those in the control group. The mRNA expression levels of zo-1 and claudin-1 in the E. cecorum
treatment group were significantly higher than those in the control group. The ratio of bax/bcl-2 mRNA expression levels and the
mRNA expression level of caspase-3 were significantly higher, while the mRNA expression level of bel-2 was significantly lower in the
E. cecorum treatment group than those in the control group. [ Conclusions ] The pulmonary microbiota intervention reduced PM, -
induced proliferation of E. cecorum ,and alleviated the degree of lung inflammatory injury in broilers, indicating the involvement of
pulmonary microbiota in the process of PM,-induced lung inflammation injury in broilers. Moreover, E. cecorum could induce an
inflammatory response in alveolar epithelial cells, which suggested that the imbalance of pulmonary microbiota aggravated lung
inflammation injury.

Keywords : pulmonary microbiota ;lung inflammation ; broiler ; Enterococcus cecorum ;alveolar epithelial cells
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PR T R 5 | K RAER S BRIXEEIRARA, Bl s A A0 4 B0 R 8 7R PM,, 375 2% iti 8 48 AE 2 43 A WL o 41
PET BB, MG AR IR H AR B K, R ELUE B (B (%) i 3R A A E 2R AL R A R A, LI P
FESTE BB RGN AR sh S A i P 7 2 iy 2 R X PR S | BRI 7 2 Sz ek, s, il
FRARAE WMty | P L S s it S5 P R T 505 & A P A A B T R R O A L S T R
PM, 75175 5 il S 2 ik 475 614 ) st ol S 7 A 1140 26 B 0 68 W A % 28 7 A S s o7 R i 350 B B T A
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B MHERTE (E. cecorum ) AHX F BT el 3 h 2.32% T+ & 10.25% (Bl R K& 3%) . B EkE i
WITERS ) Rl bl o3 B S5, SR 4REXS i T TR AF 174 T2 B 20 B0 4, 15 R[] Ao 2 — i 38005 T A 5k 1) 2% 1R 0%
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TR JKKER,P1410) 1 HZEE A A RIEW T IL-18 (HO02-1-2) | IL-6( HO07-1-1) . IL-8 ( HO08)
ELISA 205 £ & MTT 40 i34 5 K 41 A 75 4 A UK 7] 85 ( G020—-1-1) A [ R 5t £ A & 5 il O R WA ¥
(brian heart infusion, BHI) 1% 3% 3& ( HB8297 - 1) g FH ¥ & ¥ {28 &) ; DMEM/F12 $% 3% 3 (11320033) &
0.25% Trypsin-EDTA (25200072) 4 F 3£ Gibco 28 A ; G4 L7 ( TBD21HY ) 1 H K HSRAF A /] s —H 3L
I (DMSO,BS087) It [ Biosharp 23 7] ; Trizol (R401-01) W [ ¥ 5L A MERE /A 1 ; TIANamp LR/ 40/ 40 21 5%
[H 20 DNA $2BUR7] & (DP304) I 3 b 5T KM 7] ; ABScript I RT Master Mix for gPCR with gDNA Remove
(RK20429) #i1 ABScript II One Step SYBR Green RT-qPCR( RK20404 ) i &9 1 ABclonal /A 7] ,

1.2 PM, M ESHI&

PM, 4R F VLI N Tl e 3% R RS 4 o ol FH I 28 SRR SRR 4R 4 X8 2 25 S 1) PM, s B
THE R LT Y 10 , 76 ] 55 PM, s RDEFET 4RI T —20 °C 4 FARTE . W5 2T 4Elnt ly/ NS R e 2 A
Al K BBEAR R KB BT BRI, ARk 80 Hz, 383% 30 min,, i 6 J2 CHL A i e PR ) 1)
AR, BT 4 °C .12 000 remin™ 550 FES0 30 min, YWCHEGTRE I A H ELZS R R T4 T 1, FREE T
J5 B PM, 5, 34 PM, 3 T TG A BRER K LI AL 5 mg-mL™ A9 PM, B0, TRAF T 4 CHH L
1.3 M ESE TRl

SKIH 1 H WS HEE AA PRI 100 0 (] AR 48 PR X 5] 55 s v T8 900 9 JRLRE AR O 8 SO BR A R B8 251
FIEA A A H SR ORGSR A R AT A NRC (2012) A, PAXSIEFEE 19 H AT, pEH 45 H
FERAS BRI RFEARIT[ (1.19+0.06) ke | B RS REHLI 734 3 4. X BEZH (Con) \PM,, s 4H (PM) 1 0 i 7
THLL(ABX-PM) , & HAGIREL PSR, 76 21 HRSEF, Bl o i+ 2 A S b R (AR
TR EE N 5.25 mg kg™ BIAVP AL (13.13 mg- ke BiFREER FZ M 2.10 mg kg™ SLABENRE ) |, 1 K ETHE 1
WS 3 d, BRI IR 24 b, FoAh 2 20 R[] B A= 1 A AR JC A AR B K . 7E 24 Fil26 H
A P, o ZH RIS T R T 4 0 P XS AR T 2,10 mg - kg PM, ( BIVAF HOAS A S AT TE 2.5 mg
PM, ) , % HE T PRI XS ) B A8 T v S AR T pi A= FRER K . 2 AT TR (R B 48 h, 7 B fi — IS T T
PM, ;24 h JGRAERER , PM, s BT AR IS (13.7 mlL) IPIEAR (54.4 YK -min ™) " Fn
AR AT ARF FE 00 52 (10 4 B B RV (2 mg-m ™ L858 28 h) VAR 5,2.5 mg PM, A7 R XS il
WRARAEI . R, B AE T IE 5 mg-mL™ ) PM, 2 0.5 mL, BRI A E T E 2.5 mg PM, , Hei e
2K,

14 ABHEARRE

it S T S 6 0 ) s R PR i SR B, PR B, 7ERe —IRRE T PM, 24 h )5
X RIS AR E SRR, REAFEHLEH 6 HXGRAE T #f bk NI , B IRFHE S T 4 °C .3 000 r-min~ 5514 F
B30 10 min, WHUILTE F-ARAFT-80 C A&, AEAIBENLEEL 8 H NSRRI 5 B 5 , RAE T 21 21, B 1 )5 ik
ATHTAE W, AFT-80 C, HFIRELREE , 75554 T A% 1Y AR AR il 2 ZURE 1) RS Hh B ATLIE B 6 1
T 32 S I HE PRI ( bronchoalveolar lavage fluid , BALF) o 7F 30 mL 73 5 % Sk B4 5404 i %
VEVEET . IR RIXG | 25 SR FL00 B R RVL PR S A6 AL BT TF— A~/ N BSR4 AN T P 1o fil v 2212
A 30 mL VA I TCH A FEER K . RO 3 WEFF BALF AR TE TG 50 mL #5008 A-AF T -80 C
#=H,

1.5 BALF X Il i%& 7 4 B E F 7K F i ZE

fdiFH ELISA 357 &€ BALF P IL-18 \11-6 . 11-8 /K F- K ML 7 H 1L-18  11.-8 7K -, B4 1 2 % i 1
FH#EAT. 7EMSE BALF 48 5E /K FBT, B BALF T4 °C .4 000 r+min~' 578 F 5.0 15 min, DL £ B
BALF & FIZHZ
1.6 AHZEZLAHE S DNA IREUR B IAEkE BT & 20 E

fdiFH DNA $2IBCK 77 6 42 B 350 187 A 5 DNA, #8420 B 5 2 U 5 i 47, 2 48 Sk 9 i 2Kk T s
( Enterococcus spp.) *ﬂg%%ﬁk%(l’j cecorum ) 5| ¥ 17 5 , Gt primer-BLAST WEfE i B T A TR
HIRA A ARG ¥, R SYBR Green RT-qPCR 57 & #4732 B 2% Y6 %2 1 PCR ( real-time fluorescent
quantitative PCR, RT-qPCR) I , 5 W F e AR A1 10 & 0 I 15 idE AT 0 . O 45 RS, LA 16S tDNA Syt
R 27 R R A A ARG it iR v A R B A i, EAARSER B P8 angk 1 R,
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F1 HMEHAEELKMER PCR5IHFT
Table 1 Primer sequences for RT-qPCR of bacteria

FEA Genes B|¥F51 Primer sequences(5'—3") 2% CHk References
16S ACTCCTACGGGAGGCAGCAG/GGACTACHVGGGTWTCTAAT [7]

Enterococcus GGACGNAAGTCTGACCGA/TTAAGAAACCGCCTGCGC [11]

E. cecorum TTCCATTTACCGCATGGTAGATGGAT/ATGGAGGAACACCAGTGGCGAAG [12]

1.7 EBAIKEEKMENE

H AR (CICC 21607) 1 A A Tk i A= 9y s A 48 B o0 (CICC) o FRICE I 10 3R TR BT 7%
AT 1 mL BHI 353535 T 37 CHEF50 K . WM Do (HIR T4 0.5 J54% 1:100 By A1 B R e
Brif ) 100 mL BHI 355828, 43378557 0.1.5.3.5.7.9. 11 13 15 F1 17 h B HCEEW, 5E D, (HIT 45
il A 4k,
1.8 A549 ZHfEEEFR R MTT ik 58

AS549 45537 DMEM/F12 58 13535 (& 10% 64+ 10035 , 5530 10 gL' =$1) , 135 T 37 C.,
5% CO, 50T RSN 70% ~80% , AR 77 FL B (0 A8 AL R B EA 7 400 ML 8, 224 95 35 0 PN At o ol 5
FEIRE] 90% 0, #E1 T AL,

HEFT MTT 3RREEE, #2 BRAEFL 1107 AU %5 B2 AS49 AREERR T 96 LAk, T 37 °C 5% CO, &1

IR ERTE (0. 1x10*  1x10° . 1x107 . 1x10® F1 1x10°CFU-mL™") i DMEM/F12 5 &85 35 5 43 b3 4 .6 F
8 h JE W tHFL N JEA 5573, I 37 C TR PBS SRR vp UL N Al 3 Wk, Wk s BFL I A DMEM/
F12 52413 (AN 10 g- L7 =H0) A 50 wL 1 mg-mL™'#Y MTT, T 37 C 5% CO, 51 FIFE 4 h,
W E SIS e FL TR, A 150 WL DMSO, TR I A% 10 min J5K D, (8
1.9 BFAIKELE AS49 4HAIKIE

T FRAAL 3x10° M AHML Y25 BEFE AS49 AHREEFN T 6 LA, T 37 °C 5% CO, 4514 T 5557 2 41 il
HREERFE] 80% L b W REFR L ] 37 C WA PBS W MR mh e L 401 2 R AL BRZH (EC) fiA
EA 1x10" CFU-mL ™" § % % BRE B9 DMEM/F12 584 15 35 5 X BE2H ((Con) AN & 5 W 117 BR i /Y
DMEM/F12 584355758, 4 illib B 6 h, RAiRE 3 MEWFER, CHRAHEEH 4 C TR K PBS Il
B PR YL N AR 3 Yk, WSCHE ARE o FH TF ae
1.10 RNA HJREUR EFEFRIAKFEME

KB S8 Trizol 1135 H2 PR X i 20 2 K A MR 5 RN I3 IR R Bz S ) U B 13 0 A o A
IR RNA U550 ¢DNA, FT-80 CHRAF &, R SYBR Green RT-qPCR 7 &5 K A X% i 4 £ %
P (tight junctions, TY) AHICIE R J2 A549 41 i A& AE ¥ TT FIAH ML 8 T-AH G LI Rk i, A48 NCBI
PSSR Y H AL 518 81, 4844 primer-BLAST B3EJ5 i1 E A= T A9 TRA PR w #E 4751 96 il
RT-qPCR Sz Ji & 77 AR 45 30 75 & U B B b A7 8, RV 25 RS, DA Bactin NS I, H 274 it 5
mRNA AT RIBIKT . BAREEH 591750 n ke 2 B,

R2 HBRALRRK A549 HEZ LR EE PCR 51955
Table 2 Primer sequences for RT-qPCR of broiler lung tissue and A549 cells

By Fh Species HIH Genes 54 F %) Primer sequences(5'—3") FEHFHE Accession No.
X B-actin TGCTGTGTTCCCATCTATCG/TTGGTGACAATACCGTGTTCA NM_205518.2
Gallus occludin TCGCCTCCATCGTCTACATC/GTTCTTCACCCACTCCTCCA XM_046904540.1
gallus z0-1 CGTAGTTCTGGCATTATTCGT/TGGGCACAGCCTCATTCT XM_046925214.1
claudin-1 CATACTCCTGGGTCTGGTTGGT/GACAGCCATCCGCATCTTCT NM_001013611.2
claudin-4 ATCGCCCTGTCCGTCATC/ACCACGCAGTTCATCCACAG XM_040687592.2
claudin-5 GTCCCGCTCTGCTGGTTC/CCCTATCTCCCGCTTCTGG NM_204201.2
A B-actin GATCTTCATTGTGCTGGGTG/GGGAAATCGTGCGTGACATT NM_001101.5
Homo inf-o AACATCCAACCTTCCCAAACG/GACCCTAAGCCCCCAATTCTC NM_000594.4
sapiens il-1B AGCTACGAATCTCCGACCAC/CGTTATCCCATGTGTCGAAGAA NM_000576.3
il-6 GGCTATTCAGACAGCAGGGAGT/TGGTGTAAAGAGGACTGGGAAA XM_005249745.6
il-8 TTGGCAGCCTTCCTGATTTC/TATGCACTGACATCTAAGTTCTTTAGCA NM_001354840.3
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ZE3R 2 Table 2 continued

YFf Species FE[H Genes BIYF31 Primer sequences(5'—3") FFHFF5 Accession No.

il-10 TTTAAGGGTTACCTGGGTTGC/TTGATGTCTGGGTCTTGGTTC NM_000572.3

occludin TTTGTGGGACAAGGAACACA/TCATTCACTTTGCCATTGGA XM_047416594.1

z0-1 ATAAAGTGCTGGCTTGGTCTGTTTG/ GCACTGCCCACCCATCTGTA XM_047432991.1

claudin-1 GCAGATCCAGTGCAAAGTCT/CATACACTTTCATGCCAACGG NM_001317185.2

e-cadherin CGAGAGCTACACGTTCACGG/GGGTGTCGAGGGAAAAATAGG XM_040687592.2
bel-2 ATGTGTGTGGAGAGCGTCAA/ACCTACCCAGCCTCCGTTAT NM_000657.3

bax AGCGACTGATGTCCCTGTCT/CTCAGCCCATCTTCTTCCAG XM_047439168.1

caspase-3 AGTAGATGGTTTGAGCCTGAGC/GTATGGAGAAATGGGCTGTAGG XM_047416239.1

H :B-actin: B-WLBI FE HIEF B-actin gene ; occludin : & HFEEF Occludin gene;zo-1: B /Ni B H 1 £ A Zonula occludens 1 gene;
claudin-1: %8 1 3£H Claudin-1 gene; claudin-4 . % 3 5 1 4 F£H Claudin-4 gene ; claudin-5: FE H 4 5 FEF Claudin-5 gene ;inf-a.;
IE RSB N T o 3 Tumor necrosis factor-a gene; il-1B: SRS 1B FEN Interleukin-1B gene;il-6: 4 & 6 3 A Interleukin-6 gene;
il-8: HAEK 8 FH Interleukin-8 gene;il-10: A% 10 FH Interleukin-10 gene;e-cadherin : §5 5 M 5 H E 3£ H E-cadherin gene; bel-2:
B kS 240 M9 2 BE ] B-cell lymphoma-2 gene ; bax : Bel-2 ek X 2 H 5L F] Bel2-associated X gene ; caspase-3 : 1t 2B K 4 2 B2 85 H i 3
FLH Caspase-3 gene. | [F] The same as follows.

111 HiEEI 594

IRIEAE (] GraphPad Prism 8.0 FPFHEATSE o047, 2 2HAHE 1) R FH A ST AEAS ¢ 036 9047 22 57 10 35
AT, 2 2H DL B R FH B & 200 ( one-way ANOVA ) A H1 Duncan’s 2 8 OB AT 22 5 B 5 M
I3HT o ] SPSS 23.0 BRAFHEAT A MY, TR Spearman ¥k, 45 R LIS K(E £ F5 1R (x2SE)
LR,

2 HER5HH

2.1 FHEREE T X PM, REABEKMELENZIE
7% 3 45T U 550 R 4 A L, PM, o 41 PR X 1A NP 349 H 38 e U TR T PV, )5 R B R AR (P<
0.05) 5 Jiti & B P ¥ 20 PR XS 5 % B 21 22 S R I 3 (P>0.05) (HR & = T PM, 41 ( P<0.05)
F3 FEEETRY PM, BENGERKEAENEM

Table 3 Effects of pulmonary microbiota intervention on growth performance of PM, ; exposed broilers

Wi H Ttems Con PM ABX-PM P {f P-value
1A /kg Body weight 1.58+0.02° 1.51+0.25" 1.59+0.12° 0.018
SEYJH YT /g Average daily gain 56.30+1.65* 45.93+2.75" 58.31+2.50* 0.001
X HREH/g Average daily feed intake 120.89+2.84 117.50+4.63 121.10+2.39 0.714
BT L Feed/gain 2.15+0.14 2.52+0.20 2.12+0.11 0.208

F:1) Con: X HRZH Control group; PM:PM, ;41 PM, 5 group ; ABX-PM: Jifi#ifi i ¥ T-12H Pulmonary microbita-intervened group;2) [R11T4L#E 1Y
JE bR BN E) 36 7 Ab B 2 ) 2% 5 i (P<0.05), Different shoulder letters in the same row indicate significant differences among
treatment groups( P<0.05). T [A], The same below.

2.2 fHEBEE TN PM, RE RN IB BALF & M iE X iEREFKFHR

WA 1 s S5 IRAAR L, PM, ZH AR BALF N IL-8 ZKSEAE S TE PM, 5 & THE (P=0.02) ,
1L-6 7K ETFRE3 (P =0.08) 17 Iili 5 & #F T 741 A X% BALF v IL-8 /K V-5 A 22 7 A B3 (P>
0.05) , 11 PM, (212 F R (P=0.07) . A PRIXS I8 H 245 P F7KF45 5 (B 1-D L E) s, PM, 41 A
R I35 P TL-8 ZKSEAETR T PM, J5 B3 TR IEZH (P=0.04) ,IL-1B /K2 [ IFH#aH (P=0.05) , 1 fili ¥
PRELE T P00 2H PR XS I 355 T TL-8 7K 5500 R 4H 25 S5 1 3 (P>0.05)
2.3 FHEBEBTHA PM, REAGMALEZEEHEXERRIENZM

P & 2 AT, ST BRLELAH e, PM, (2 RS Bl 20 21 oceludin (P =0.04) & claudin-1( P=0.01) mRNA ik
HKPAESEE PM, 5 3 AR, claudin-5 mRNA FRAKF- W35 T+ (P =0.02) |, 10 i & b A T T34 5 4
MR 22 AR 3 (P>0.05) ,
24 FHEBEBETHN PM,  RERBMHBEMFIKESENFT N

&L 3 AL AUETE T PM, 05, PM, S IR i H N 3K e 8 (P = 0.02) KB I KT (P<0.01) AH
Xof o e v G BRI TR R 2 PR i 2 2 O B K R T R P R B A G S ) R T
ZE5(P>0.05) HAR KT PM, 41 (P<0.01)
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2.5 PIGHTERE MRk E A & B 5 R AEE F 7k FHE X ES

R AGIR IR NXGIEE  ER AR X % f 5 BALF N IL-1B  IL-6 il IL-8 /K- DL K if # I 1L-1B8
KPR E EANSCIC R, Il A T ORI AR R, SR PM, )5, PM, o 4L RS H B R S A H
Ji7n B R GRTRR RS 55 e R b T, T3S A T 4 R RS AR 3 B P A8 ) M8 208 R M g o T AR X 5 T
RS, AN, PSR 1 i BR RO B i 5 RAE N 77K Z A BAT 35 AR OCOC R SR il 5
BB E AW LTS PM, 3755 1 P RS S AE R O B UIAR G . IR i TR AT ST 1 1 W B s
X AL 1 240 S E B B S

x4 HABEHTEHHEKEENSES BALF M 3E PR EREFKEREXES T
Table 4 Correlation analysis of the relative content of E. cecorum in the lungs of broilers

with BALF and serum inflammatory factor levels

B BALF I3 Serum
547 Index
IL-18 IL-6 IL-8 IL-1B IL-8
P 0.93 0.73 0.85 0.71 0.57
P {f P-value <0.01 0.03 <0.01 0.01 0.05
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Fig.4 Growth curve of E. cecorum
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Fig.5 The effect of different contents of E. cecorum on the cell viability of A549 cells
*P<0.05, ** P<0.01. The same below.
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