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4 HERYT, REET FHEE ZR D, MR, T 20 s mER RN IEREE, B 310009; 2.
BUM 5 = A REEBEVFIAL, KM 310009)

WE: BRY @30 RS A B (glutamine, Gln)xT %P 1L 2 M A #& 5% (chronic obstructive pulmonary disease, COPD)# %
1 B o 5 A 4% 4w el (peripheral blood mononuclear cell, PBMC)¥ P38 £ %L & %A% & % % (P38 mitogen-activated protein
kinases, P38MAPK)#& A & /~% 17(IL-17)K-F#9%m, it Gln /£ COPD B 77 Poy XKAEM, 5k #4F 32 4
COPD & # /£ COPD 4 /Mm% #(acute exacerbation of chronic obstructive pulmonary disease, AECOPD)#= %74 77 J& 4 A #4
& #(stable chronic obstructive pulmonary disease, SCOPD)#) PBMC & 32 4] A BF 50 5F %, &4 Gln 4= & 3 B4,
IR 16 442 Rt 69 PBMC 4 Beat 40, KR 52 BF € & 38 % PCR(RT-PCR)% 4 5 42 PBMC ¥ P38MAPK.IL-17
w9 IR F kA KF SR AECOPD = & 5t #8410  SCOPD % & %+ Fé 20 P3SMAPK 1L-17 89 &4 /K -F 3 & T4 B 5+ B8 48(P<0.01
& P<0.05), F. AECOPD = & xF #4103 T SCOPD = & & B 41 (P<0.05); AECOPD Gln 4L P3SMAPK ., 1L-17 %9 & kKT 5
F 4 *F B 4L(P<0.05), # SCOPD Gln 2 P3SMAPK . 1L-17 # & ik /K- 15 4 3t 20 s 4% £ F £ %3t % % U; AECOPD
Gln #1. SCOPD Gln #1 P38MAPK. IL-17 #9 & A K-F 5 R T 2 5 64 2 & 2+ B 4L(P<0.01 &K P<0.05), £51® Gln T4p
#] COPD &% X fmfie, # P3SMAPK @3 #9710 5F Fifl IL-17 89 Rk K F,
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ABSTRACT: OBJECTIVE To determine the effects of glutamine on the p38 mitogen-activated protein kinases(P38MAPK)
activity and IL-17 expression in peripheral blood mononuclear cells(PBMC) of patients with chronic obstructive pulmonary
disease(COPD). METHODS Thirty-two patients with acute exacerbation of COPD(AECOPD) were enrolled. After the
treatment, all patients’ conditions were controlled in stable COPD(SCOPD). Venous blood of patients was collected in the acute
and stable period, and PBMC were extracted immediately. Then divided into glutamine(Gln) group and blank control group.
Sixteen healthy people’s PBMC were used as the normal group. The levels of P38MAPK and IL-17gene expression in PBMCs
were detected by real-time PCR. RESULTS The levels of P38MAPK and IL-17 gene expression were higher in AECOPD
blank control group and SCOPD blank control group than those in the normal group (P<0.01 and P<0.05, respectively).
Moreover, there was a significantly increase both P38MAPK and IL-17 gene expression in AECOPD blank control group
compared with SCOPD blank control group (P<0.05); The levels of P38MAPKand IL-17 gene expression were higher in
AECOPD Gln group than those in the normal group (P<0.05), while there was no significant difference between SCOPD GIn
group and the normal group; The levels of P38MAPK and IL-17 gene expression in AECOPD Gln group and SCOPD GlIn group
were significantly lower than those in blank control group (P<0.01 and P<0.05, respectively). CONCLUSION Gln plays an
anti-inflammatory role on COPD patients by inhibiting P38MAPK Cell signaling pathway and reducing the expression of IL-17.

KEY WORDS: pulmonary disease; chronic obstructive; glutamine; P38MAPK; IL-17
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R HE DL A 22 i, BRI 8 SR SR I B
B B R R . AR AU I
HAtith, 2020 4 COPD 4 A4 BRIE T it (K] 1) 26
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JIi 3508 28 E S B 1R R AR 5 R R I R 5 2% E 4 T 1
VI I, 98 0E 4 B0 % (1) 00 A A s e H R 2
IR, DRI R ) s R BT 228 o 4 A o 2% & A2 %%
PRl v A B0 15 LIS 2B v6 COPD, <& H i 4 2k
BT AT . P38 22 R % Ak i (P38 mitogen-
activated protein kinases, P38MAPK)if# . 1L-17
VEN N AR P B 40 @ % A % E 1, 5 COPD
RIRE — AR, s iE 832 RAEE IR
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chronic obstructive pulmonary disease, SCOPD)%
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FE, HEEFCHEE NS BT COPD
SRR B IR L, M. R E R TS
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SIGMA A #], #it'5: 108K2031); J& GInRPMI 1640
AR FRR(EE GIBCO AF], #t5: 14091406);
L-GIn(3:H GIBCO ~H], #t'5: 1353655); &1
(Biotech A, #t5: 0326S09); TRIzol(HN% Kk
BioBasic A, fItS: 40950732); WlS Eh 223
GIBCO A+, #it5: 1615932); % & ik & Power
SYBR®™ Green PCR Master Mix(Applied Biosystems,
FEMNHAEY RS EAAE, 5. 4367659); Jx
ARG EEY TREKRE)GRAHR, #t5:
D2640A-CK101D]; Du-640 8471366 {¢ (Beckman
AT]); CFX384 ZESZH Rt E &N HIKRSK
(Mini-Proten Tetra System). #¢/% %1% 1 (ChemiDoc
XRS+System)#5 A3 [E Bio-RAD A H]7= .

1.2.2 PBMC M#RH iAW fxt RAEE R E
FECHL S ER kI 5 mL, B TR RS S,
AN 5 mL R 25 22 pPslke i Bk L 78 0 FoRE IR R
¥ 4 mL NAREEA0H 3 BSHOIA 15 mL BS0 A, A
JE RS I 10 mL Bk 1L 2% 12 Hb 75 26 8 BE I
O, (FHAE R N AR B
TFORFE & FTEMT, B SO0 BRSO
LA, BL2 000 r-min™" B0 20 min, B0 )5 & A 3t
S RFEBRIGEMI 4 Z, B BN RE R I
KB BANEAME . 5 EWE . 2040 AR 2
MZ, NOZEHIIRECGE 2 BRI, B2
10 mL &E0%8, A 5 5 PBS k-
1000 r-min”" &0 10 min, F2: LW, AHFEEHE
HEWHK 1R, 75 R, RZVTERN PBMC.,
123 4342 K Gln RPMI 1640 £ 55006 ik
FREL ¥ PBMC A5 A0 I ERZTF 2.0 X 10° 4,
AECOPD 411 SCOPD 2H % Bl #1531 Gln 41512 [
Xt B2, Gln 4H: PBMC H BN 283K % 8 8 mmol- L™
) Gln; 2 EXTHRZH: {XH TG Gln RPMI 1640 157
WEE T o i BT R A1 F E Gln RPMI 1640 1577
B g% BT AHISTE 37 'CH 25% CO, il B B 77
24 h.

1.2.4 RT-PCR 4G P3SMAPK. IL-17 2 [K 1158
ik 5235 Real-time PCR VA& . FH Trizol v
P EIRES IR JE AN RNA, FEIE RNA 1
WA R . R FAH & A B cDNA. PCR
S4B 51 et SR A Primer 5.0 11 Beacon
designer 7.8 BT #KAFeth, W LAY TREARR
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ANE T A K. Hr P3SMAPK SI¥F4: Bt
5-GACTTGCTGGAGAAGATGCTTGT-3", R ¥
5’-GTCCCTGCTTTCAAAGGACTGAT-3" ; IL-17
S1¥F5: L 5°-CCTCTGTGATCTGGGAGGCA
AA-3’, Tif 5-CTGGATGGGGACAGAGTTCAT
GT-3’; 18sRNA WZ741: Fiif 5°>-GACTCAACA
CGGGAAACCTCAC-3’, Fiif 5>-CCAGACAAATC
GCTCCACCAAC-3’. =& ¥ K 4371 147,
92, 122 bp. PCR e ZAH: 95 C, 1 min; 40
PEIR: 95°C, 15s; 63 °C, 25s(UdEWRI): WA
B8 20 HT 55~95 "C . 20 pL SONAK R0 T XZEK
8.0 uL , Power SYBR® Green Master Mix 10.0 pL,
WM TSI 0.5 uL, cDNA B 1.0 pL. 52
e AL € & PCR 19 3 8 N ALIGH £ (Ct fH),
H U NGS5, B AN RIEEACE 5 27
HEAT I E B A B . HdAact=H MEKE Ct 1
—NZ Ct{H, ACt fEBE K 15 B JE (K R A 2= IK, ACt
BB /N 58 B 2 (R R A S
1.3 G2 aHr

Giit M SPSS 13.0 Gitift, iHE®
BILAX £5 3RoR, Z AR LBCR FH B E 77 200
(One-way ANOVA), PN ELECRH SNK-¢ f % .
P<0.05 NZERA G E L.
2 #R
2.1 HWHER &N S HEIKE

FHL UK 2% 5 AL T B4 38 2% K R A AT A
P&k N E B, BIKEIR R, R
RT-PCR ¥ 3 9RE 4 4%, WK 1; RT-PCR ¥4
SRS T s Al LB A R
I, U549 RT-PCR ¥ 34 LA Beompe 1, WL 2.
2.2 il PBMC H P38MAPK. IL-17 ACt {251k,

AECOPD T X2, SCOPD = (A}
P38MAPK. IL-17 [¥3iE K35 & T FExt i 2H
(P<0.01 B¢ P<0.05), H. AECOPD % 4%} E4H &+
SCOPD = [ X} ffi 4 (P<0.05) . AECOPD GIn 4
P38MAPK . IL-17 [ 3RiK7KF & T g 5 i 41
(P<0.05), ifi SCOPD Gln %1 P38MAPK. IL-17 [
Tk KT Sl X IRA LR EZ R LG22 E L.
AECOPD Gln #. SCOPD Gln 41 P38MAPK. IL-17
(1) 22 3k 7K SF 43 A T 2 B % 2 (P<0.01 BX
P<0.05), ZEHRIE 1,
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Fig. 1 The electrophoretogram of target gene and reference gene

A-P38MAPK; B-IL-17; C-18s rRNA; M—Maker; 1-6—amplified band of each target gene.
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Fig. 2 The amplification curve of target gene and reference gene

£ 1 %4 PBMC # P38MAPK. IL-17 ACt i th & (X + 5)

Tab. 1 Comparison of P38MAPK. IL-17 ACt value in
PBMC of each group(x £ 5)
415 n P38MAPK IL-17
AECOPD Gln #1 32 12.95+0.91" 16.59+1.18"
AECOPD Z XTIl 32 11.3520.76"Y  14.96+0.907%
SCOPD Gln 41 32 14.23£0.92 18.47+0.93
SCOPD ZE IRl 32 12.17+0.61" 16.78+1.03"Y

gt xS BR AL 16 15.17+0.52 19.99+0.91

Ve SRR A LB, VP<0.05, P?P<0.01; 5 AECOPD Gln #LL %%,
?P<0.01; 5 SCOPD 7= (X HA4L 4R, PP<0.05: 5 SCOPD Gln 411t
B, YP<0.05.

Note: compared with healthy normal group, “P<0.05, 2P<0.01;
compared with AECOPD Gln group, ?P<0.01; compared with SCOPD
blank control group, 9P<0.05; compared with SCOPD Gln group,
*P<0.05.

3 g

£ COPD [IBEAHRAEF, #RAE—EMINNZ
REEKPH 2 —B, P3SMAPK il 1y MAPK
FIG M EE R, A2 P RO RS,
T 52 T 40 PR PR e S . R 1 OFD 40 R 3R T A2 AR 3R
RN, R B A A R RO B R IR T
fith o 98 0 [N () e B, Kate 2R BIF 92 ohilE 52
P38PAPK 7t COPD & i <& L4l e
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WGk &0t w114 R0 2 3G N 19, 1145 F P38MAPK #1117l
FAT LAY 2D 98 FE A BT (TNF-o IL-8) IR . Amano
=71 S 7E /N B ¥ COPD A5 % 1, P3SMAPK (134
TEIE TN RS T . IL-17 EEE B Thl7
YHH Sk, R Th R M A 5 A R AL
AW F I COPD 35 1 A1 J& ifi H TL-17 2 B & 3%
Tl BF AN AN TL-17 33 A G b s 41 g
KEVEARMSEESBIE NS5 COPD MIKEKR
J&P, Zhang £ R FL IL-17 7 COPD & iliZH
ZUH ) CD4+4H i =R 1A « F AT L, P3SMAPK
VRN RS . RIEN B A AR 4 E
FLEE%, 75 COPD K1 S RENLH ot B ZAE
JFH o 823 B — o 25T, #ifi P3SMAPK i %,
P& BB AR P A R B T 3Rk, Rz se —Fh
Al 23R (K767 COPD (137 JELER A7 V2

Gln & AR —Fp S0 TR R, &%
RGN EEREIR, BATZED S, X
COPD &HEFA R EH RIEIGEA 5 & SGHE
FAM, Singleton 25" Xt W I AE /s BRI T IRIBIE T
HR B Gln A4 P3BSMAPK. #%[KH T «B(NF-kB)
S TE B OSSN R R TRk, 3 Gin BT A
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B PRARSH TR TNF-a Al IL-18 [R5, WEFE AR
E/NR R R R B Gln W] DLE i BH Wr B
P38MAPK [ H T i i it 22 24 5 7% A4 B 1 e 1ol
% B -1(MKP-1) 3@ % /v 5 09 40 M 53 o5 g i
A2(CPA2) RIS 38 A Hh PR 40 g SR 1, 3
T ERFARANFERIN, BEZEHAR Gn TR
i SR PR TR Gln (B S % R R P AL D RE, T
5T Gln 4] P38MAPK 3B B4 F I Az 2 o R 1
FIE WP R ML AR T30 L5 . EH R
W@ N Gln T3 COPD ##% PBMC, W&k
X NF-«xB I8 B AR e 8 E 70 (520, 455 BoR
Gln "] #l#] COPD i34 NF-«B @K HENE, THE
PARTEE A 70 REMY, X EREE L E%, Gn
AB WA HH] COPD £ P3SMAPK i i f F4 4%
IL-17 3R3E, P 2% COPD M4t & A1EH,
A A 4R R L% F Gin X COPD 3% PBMC
t P38MAPK K& IL-17 ik 5200 (T FidikiE o Rtk
TEHT IR FU Bl Edk— 22098 T GIn X} COPD
B PBMC H P38SMAPK & 1L-17 RiE I

WA EE R RoR, 1EH X4 P3SMAPK., IL-17
# AECOPD JR¥T I JE A AREREL, H
SV E B RS E A R, UIESE T PBSMAPK. IL-17
7 COPD 2meEAA e i rh KA fA7E, dk—
BA87R T COPD & — Mg It <l RRE ML it B
45 FIE KB AECOPD Al SCOPD % [ % iR 41
B Gln 4019 P3SMAPK. IL-17 £k B E T, #2
7~ 1 Gln AT 41| COPD ¥ PBMC ' P3SMAPK
WAL, IRk RORE AR OIL-17 PR AR . R
AECOPD Gln 4104 e xt FE 2 b i P &8 2 5,
{H SCOPD Gln 41 55 fi FE xJ HE 20 b 22 S AN B i,
XTTRE S SCOPD 3% 4 M4 Mu A &ty b . SE A
TRIEBARLL S Gln BT F/E A AHCPE . ARSE
K H COPD 3 4hE I PBMC NHF X 4,
MR Gln #FA47 T, W% T WOAT S 40 e
P38MAPK il IL-17 ik /KFHAE4L, 1ESE T Gln
A4 COPD &35 41 A Il PBMC ' P3SMAPK ¥
o, IR RIEA BT IL-17 R

R bRk, AW — 2K H P3ISBMAPK.
IL-17 257 COPD # M MR AEFMKE; Gln
fE B 40 4%] COPD H:3% PBMC ' P3SMAPK.IL-17
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ik, MIMRE COPD B I B RAE. AR
S Gln BRHAAUINT COPD 47T & 6 97 HE T
RIS AN SRR MR AR o H T AR SEIG AN PR T 0 R 4 i
IKPULFEAERFRR, HX Gln HTRAEHER
NG FHLRIAT A5 Ja 9 RFEA R A3 — Pl
RSB B TEAN KB o
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