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Naringin’s influence on the protein expressions in the lung tissues of
cigarette smoke induced acute lung inflammation in
mice by iTRAQ technology
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Research Center for Quality and Efficacy Re-Evaluation of Post-Marketed TCM //
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Abstract: The naringin’s influence on the protein expressions in the lung tissues of cigarette smoke in-
duced acute lung inflammation in mice was examined by iTRAQ technology. Twenty Balb/c mice were
randomly divided into the model group and the naringin group with ten mice in each group. Naringin was
administered by gavage at a dose of 60 mg + kg™'+ d™' before smoke treatment, while mice in model
group were given normal saline. All mice were sacrificed 16 h after the last smoke treatment. The lung
tissues were collected and analyzed by iTRAQ technology. Differentially expressed proteins were screened
through identification and quantification analysis. As a result, a total of 3 528 proteins were identified, of

which 64 proteins were differentially expressed after administration of naringin, including 29 up-regulated
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and 35 down-regulated proteins. Bioinformatics analysis indicated that these differentially expressed pro-

teins were mainly associated with the release of inflammatory mediator nitric oxide and the metabolism of

pro-oxidant agent homocysteine. These may provide an important contribution to naringin’s effects on the

protection of lung tissue injury caused by inflammation and promotion of inflammation resolution. Argl,

Bhmt and Dnmt may play important roles in the therapeutic effects of naringin on the lung inflammation

diseases. The present study could provide a useful basis for the mechanism study of naringin.
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Table 1  Sixty-four differentially expressed proteins

UniprotD B AT EEHT A TR0 KB
Membrane-associated guanylate kinase,
Q6RHR9 Magil 54.7 1 4.927
WW and PDZ domain-containing protein 1
035071 Kinesin-like protein KIF1C Kifle 123.2 1 2.842
P02088 Beta-globin Hbbtl 15.8 1 2.006
P61314 Ribosomal protein L15 Rpll5 12.7 1 1.734
Q3TIR3 Synembryn-A Ric8a 60. 4 1 1. 638
P62329 Thymosin, beta 4, X chromosome Tmsbhdx 5.0 2 1. 602
P11725 Ornithine carbamoyltransferase Ote 39.5 2 1.582
P16015 Carbonic anhydrase 3 Ca3 29.6 6 1.432
Q71RI9 Kynurenine-oxoglutarate transaminase 3 Cchbl2 21.8 2 1. 396
P43276 Histlhlb protein Histlhlb 22.4 5 1.393
Q91761 GTP-binding protein Di-Rasl Dirasl 12. 1 1 1.372
P62890 Rpl30 protein Rpl30 12.8 1 1. 369
P16402 Histone HI. 3 Histlhld 22.1 2 1. 360
(Q28DR4 Histone H4 Hist2h4 11.3 8 1.352
Q5RAZ9 60S ribosomal protein 1.36 Rpl36 12.3 2 1. 351
P62836 Rapl A-retro2 Rapla 21.3 1 1.337
P08082 Cltb protein Cltb 10.5 1 1. 309
P19157 Glutathione S-transferase P 1 Gstpl 23.7 1 1.293
P62752 Rpl23a protein Rpl23a 16.9 4 1.278
P11589 Major urinary protein 8 Mup10 20.9 6 1. 266
P55854 Small ubiquitin-related modifier 3 Sumo3 5.5 1 1.254
Q9D892 Inosine triphosphate pyrophosphatase Itpa 22.2 1 1.242
Q9QZQ8 Core histone macro-H2A. 1 H2afy 39.9 7 1.242
P43274 Histone H1. 4 Histlhle 21.9 2 1.235
008997 Copper transport protein ATOX1 Atox1 7.5 2 1. 235
P62155 Calmodulin Calm1 16. 8 6 1.233
POCCO09 Histone H2A Hist2h2aal 13.6 3 1.229
P62262 14-3 -3 protein epsilon Ywhae 29.3 7 1.216
P09671 Superoxide dismutase Sod2 24.8 4 1.207
P08426 Cationic trypsin — 3 Try3 27.1 1 0.799
P06801 Mel protein Mel 64. 4 5 0.798
Q9CQ19 Myosin regulatory light polypeptide 9 Myl9 19.9 1 0.793
Q9CZS1 Aldehyde dehydrogenase X, mitochondrial Aldhlbl 58.1 3 0.792
P70335 Rho-associated protein kinase 1 Rockl 159.0 6 0.783
Q9CY57 Chromatin target of PRMT1 protein Chtop 13.4 2 0.78
P49429 4 — hydroxyphenylpyruvate dioxygenase Hpd 45.2 6 0.778
Q8ROY6 Cytosolic 10 — formyltetrahydrofolate dehydrogenase  Aldhll1 99.5 11 0.774
Branched chain ketoacid dehydrogenase El,
P50136 Bckdha 50. 6 2 0.773
alpha polypeptide
P10649 Glutathione S-transferase Mu 1 Gstml 26.0 3 0. 755
P50543 Protein S100 — A1l S100all 11.2 2 0.743
Q8VC30 Triokinase/FMN cyclase Tkfc 59.9 5 0. 741
Q5FW53 Myosin-binding protein H-like Mybphl 39.4 1 0.738
P25688 Uricase Uox 26.5 8 0.709
P61458 Pterin — 4 - alpha — carbinolamine dehydratase Pchdl 12.0 2 0.703
Q8VDQ8 Putative uncharacterized protein Sirt2 40.0 1 0.703
P84104 MCG21131, isoform CRA_ a Srsf3 14.4 3 0. 697
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Q61176 Arginase — 1 Argl 34.9 6 0. 694
Q91Y97 Fructose — bisphosphate aldolase Aldob 39.9 7 0. 691
Q7TNB2 Putative uncharacterized protein Tnntl 16. 6 1 0. 686
P97298 Pigment epithelium — derived factor Serpinfl 46.2 2 0. 685
Q8CAA7 Glucose 1, 6 — bisphosphate synthase Pgm211 29.4 1 0. 683
Chemokine (C - X - C motif) ligand 7,
P43030 . Ppbp 12.6 2 0. 677
isoform CRA_ b
Q64735 X/Y protein Crll 37.7 1 0.676
Q8C196 Carbamoyl — phosphate synthase [ ammonia ] Cpsl 165.7 29 0. 659
54869 Hydroxymethylglutaryl — CoA synthase, Himges2 J 5 0. 634
mitochondrial
Q9QXF8 Glycine N — methyltransferase Gnmt 33.1 3 0.597
P16460 Argininosuccinate synthase Assl 46. 8 1 0. 585
Solute carrier family 2, facilitated glucose
P14246 Sle2a2 57.5 1 0.577
transporter member 2
Q9DBT9 Dimethylglycine dehydrogenase Dmgdh 97.4 4 0. 547
Q91 WK1 SPRY domain - containing protein 4 Spryd4 23.4 1 0. 444
Q14BK3 Testis — expressed sequence 35 protein Tex35 21.9 1 0.398
Q60766 Immunity — related GTPase family M protein 1 Irgml 32.5 1 0.377
035490 Betaine — homocysteine S — methyltransferase 1 Bhmt 45.4 7 0. 349
Q3MJ13 Protein Wdr72 Wdr72 126.7 1 0.162

D) M AER RS ESRRUAREARKREZ T
K2 ERFBEAWIDN TR

Table 2 Molecular function enrichment analysis results of differentially expressed proteins

Oy T INRETERE EEE EHAN P e

transferase activity, transferring one — carbon groups 3 Bhmt, Aldhlll, Cpsl 0. 003

modified amino acid binding 3 Gstpl, Dmgdh, Cpsl 0. 003

aldehyde dehydrogenase (NAD) activity 2 Aldh111, Aldhlbl 0. 020

glutathione transferase activity 2 Gstpl, Gstml 0. 028

chromatin DNA binding 2 H2afy, Histlhld 0. 028

carbohydrate derivative binding 2 Cpsl, Kifle 0. 029

calcium — dependent protein binding 2 Calml, S100all 0. 041

kinase regulator activity 2 Gstpl, H2afy 0. 046

nucleotide binding 3 Dmgdh, Cpsl, Kifle 0. 046

*3 EFRBEAONAEYHEEIT
Table 3 Biological process enrichment analysis results of differentially expressed proteins

AW AR TR AR EHAE PAE
protein — DNA complex subunit organization 4 H2afy, Histlh4a, Histlhld, Histlhle 0. 001
cellular modified amino acid metabolic process 4 Gstpl, Dmgdh, Aldhll, Gstml 0. 005
histone methylation 2 Histlhld, Histlhle 0. 007
alpha — amino acid metabolic process 4 Bhmt, Dmgdh, Argl, Cpsl 0. 008
tetrahydrofolate metabolic process 2 Dmgdh, Aldh1l11 0.010
regulation of gene expression, epigenetic 2 H2afy, Histlh2al 0. 027
negative regulation of protein serine/threonine kinase activity 2 Gstpl, H2afy 0. 038

Cah3, Aldob, Gstpl, Myl9,
response to stimulus 8 0.042
Ppbp, Ric8a, Cpsl, Gstml

glutathione metabolic process 2 Gstpl, Gstml 0. 047
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Fig. 1 The results of protein-protein interactions of differentially expressed proteins

4 i

YVET AR AR 2T R 7 4. 4%
HREZNZ IR REM UL, X LAz (e B
EAEME FEPREAR, HRIARP, 77T
PABAREAE S B S AN REASC . A R4
RV A — Foft 256 DR 4 T 362 3k 114 4 38 4 1 T A T 5
%, WEEIRA BEDT AR A Rk ih 22 5 5 OO RE SRR
PEREORFBL, Horb, ERERRAY, JTHER

TIGE A E LA EOR, T ROR BRI A
A A BRAEA PR T R IBKP R sh 521k,
XTI A AR S ) e 25 AR Y K BRAE AT T BAT
TOERNEN, CHOVEA A — A E
BT, RS TRE A E  E R A A oK 25
AAEFRCENHERRICIE PIRIE, AEPRICIEAE A RiTAL
R R T IR e, A R R i R
A SR AT EUR SR 1 R B
SRAREG 5 MbRIC T 20 A% B i O AR TC 1A



108 HIlRA R AR (ASRBERR)

5 56 &5

(HAZ XS IR SE /N, A Ry, il
iITRAQ # AR AT LUAE — 4 N LR £ £ 8 ML 1S
B, WIS T2 b BRIE) S S s A 22 A A 50
P PRABE 8 iTRAQ 2R, MR FH /K F-
R B S A R TR AE F A GG 4 M 2% I H 1)
feo SIS R AT R, HEEAE P 2% o
BT s ] Argl | Ote, Bhmt, Gnmt Z5 7] BETEA 7
TP ARAE IAVE - R AE P E 2 A A,

Argl —FirE A ER NG A, WAL K RS A&
RS HIR SRR, B RIEMTIEREBP L
HHEEEER . M4 Tl AR H 50
FtRsAF IL - 13, 7 SEC/NRTZHSH Argl K
SR S R TS b R A Avgl 3 R
KB, AT ECNO A Bd /> . NF - kB GRS 58,
TR 10 8 S 2 7 0 A= o T R 4 & 2k
23Rl Argl K35 FiH, Argl 3359284k 5 il
#B NO BERUEVIFH G . ARLIhh i, /DR
it 2 Argl Fak NI, B R AT e o 1
il Argl 23k, $EEIRP NO WREE . #0i| NF - kB i
1, TG AR AR 55 5 R e R o3, R 4%
PURAEM o A5 4% L R 4 iy 1A 24 2 5 55 25 2R —
B A, Argl K E A SR A Y S R,
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IR ™ P 2 s 55— 5 Ote Rk b
P, Ote ML 2 TR 0] IR MR %1k, i 22
P2 1) SR K S i R A o2 o DAL Il B2 7 7T RS 2ok
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HA GBI 22 0K B 1 IE A4 Calml | 24K
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BT P EAL T SR O A . A FIRIB KT
8722 A — 5 T 156 P Al e P R ] 0 2L 2 1 PR A A
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A F WA R A A/ T AT e 5 R A R A G . 4%
WA FBRA SR A . 2 5EARMAEYGNZ
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HE, XEEASHHETEMAN, F9ET.
PR SR 1Y P R BB SR 24005, T RE Sl
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