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HE.BH KA AEA(DOC)/ #HifF4) & e S PLEF 4L ME) X R P & fa i~ —17(1L-17)
st B m AL AE R . Tk 30 RAEMFEL SD KR T A B, KEH4A 0.1% A4 F 1% &
AN ARRFE T 2 A, B mATIRZL, DOC 41, DOCHIL—17 H/k4l, 48 A R EEn & X KAk 4 &,
1R /2By ROBABLF & x4 m & PUR) R 4F e A2 5 5 41 2240 5 3 WL 2500 LA 28 CD11e, CD206 %
R AR R A R AN S — B RSB (INOS), #H R 1 (Argl ) mRNA # &k ; Western
blotting #- M &40 IL—17. iNOS #v Argl &G kik, FHR ZAWEGELE, Z2FARITFEL (P <0.05),
DOC 285 PUIE] JT IR @ AR / ALEF B @ AR LA 8 IR 2838 Am (P <0.05) 5 42 IL—17 Ak P A= F G 57 )5,
DOCHIL—17 F AR 483 U] R & AR/ ALER & @ AR R4 DOC 40k 7 (P <0.05 ), DOC 4L iNOS. Argl
mRNA A5} £ L FAe [L-17, iINOS, Argl. CD1lc, CD206 %& & A8s & ik FHE A RAAZ (P <0.05), 12
IL—17 AR TP A5, DOCHIL—17 AR INOS, Argl mRNA A4 £ 3% 848 DOC AL (P <0.05), 1L—17,
iINOS. Argl. CD11c #= CD206 & & #837 £ & ¥4 DOC A AL (P <0.05), it DOC/ %k 569 &5 hE
KR MF P EvE @ AR Tae 5 117 A %,

KR . amiaAE 17 ; BAKRER ; £

HRESES @ R544.1 XEkFRIZAD ¢ A

Effect of interleukin-17 on macrophage polarization in myocardial
fibrosis of DOC/salt hypertensive rats*

Jun-ling Zhou', Bin Fan’, Li-kun Ma'
(1.Department of Cardiology, The First Affiliated Hospital of University of Science and Technology of
China, Hefei, Anhui 230031, China; 2.Department of Cardiology, The Fourth Affiliated Hospital of
Anhui Medical University, Hefei, Anhui 230041, China)

Abstract: Objective To investigate the effect of interleukin-17 (IL-17) on macrophage polarization in DOC/
salt hypertensive rats. Methods Thirty male right uninephrectomized SD rats were treated with 0.1%KCI and
1%NaCl in the drinking water for 2 weeks and randomly divided to three groups: vehicle control rats (CON group);
DOC treated group (DOC group); DOC and IL-17 antibody treated group (DOC+ IL-17 antibody group). Systolic
blood pressure (SBP) was measured biweekly using the tail-cuff method. The extent of myocardial interstitial fibrosis
was analyzed by sirius red staining. CD11c and CD206 were analyzed by immunohistochemistry. Expressions

of mRNA of inducible nitric oxide synthases (iNOS) and arginase 1 (Argl) were determined by real time PCR.
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Western blotting assay was performed to detect the protein expression of IL-17, iNOS and Argl. Results There was

significant difference in systolic blood pressure among three groups (P < 0.05). The ratio of collagen area to total area

of visual field in doc group was higher than that in control group (P < 0.05); after neutralization with IL-17 antibody,

the ratio of collagen area to total visual field area in the doc + IL-17 antibody group was lower than that in the doc
group (P < 0.05). The expression of iNOS and Argl mRNA and the expression of IL-17, iNOS, Argl, CDI11c and
CD206 protein were increased in DOC group compared with CON group (P > 0.05). After neutralizing with IL-17

antibody, the expression of iNOS and Argl mRNA in DOC+IL-17 antibody group was significantly lower than that
of the DOC group (P < 0.05), and the expression of IL-17, iNOS, Argl, CD11c and CD206 protein was decreased
(P < 0.05). Conclusions Macrophage polarization is likely to be associated with IL-17 in DOC/salt hypertensive

rats.

Keywords: interleukin-17; deoxycorticosterone; inflammation

D LEF 44k ( myocardial fibrosis, MF ) =L
ZUPR AT AE AN NS BERG A, RS A I AL o
S FE AR Y R AE I U TR ( Deoxycorticosterone,
DOC) / 517 F 1 K B ME w0 28 3] 2 35 (1 2 9
VAR BN 1) 0 3 n g VA D - = 1 N SR R
7R MF U V2 B s i I e, (EH A f SR 4
WO R AL B D HE Y M RTR H AR 17
(Interleukin—-17, IL-17 ) X G & 28 AE e b #) I8 #24E F
2R B R Z — P AR W] IL-17 1E MF
TOREE AR, (HE X LR A A PR A
E 7 ARSI ] DOC/ #1754 R LR MF
KBRS, WEE TL-17 XoF L 4 AR A AR 25 R0 AL R
SUIRAE I AIREIR , PRI TL-17 X B WEgn A AL
1 #REFE
L)

30 H Mk SD R (AH 180 ~ 240 ¢) h 2Bl
BRI s s b oA B, T TR AR R
1.2 EZRFIFLE

DOC 14 H 3£ [ Sigma /A, FES KRG A #
VLR LRSI R A BRA T, el 2k SP i)
. DAB R 055 KA ENE BCA s R @ 1 bt
PR BN IR ARARAT], CD206, CD1lc, Sk
—SE A AT (inducible nitric oxide synthase, iNOS ). ki
ZIREE 1 (Arginase 1, Argl ) XINZIE (B —actin ) —¥T
I F 32 [ Millipore 23 ], iNOS. Argl 5|9 B4 T2
AP TRABRA R G (WK 1) ™, mRNA $2EHH)
&I H TR Qiagen 23], 3 SRR & S Yk iy
SR A B 4% LI (reverse transcription polymerase chain
reaction, RT-PCR ) 7| & A H 4% TaKaRa /A ], ABI
Step One Plus System RT-PCR {3 FH LRI R Ik Al =
R AT e E SR

1.1

£ 1 INOS 1 Arg1 KI5 5!
K/
FEH 59751
bp
iEM: 57 —CGTTGGATTTGGAGCAGAAGTG-3’
iNOS 309
I 5 ~CATGCAAAATCTCTCCACTGCC-3’
1El: 5 ~GGAATCTGCATGGGCAACCTGTGT-3’
Argl , 140
;57 ~AGGGTCTACGTCTCGCAAGCCA-3’
iEMl: 57 —CCACCTTTGACGCTGGG-3’
GADPH 66
f: 5 ~CATACCAGGAAATGAGCTTGACA-3’

1.3 HIE MF XREJER S &

K 10% KA ARE (400 mg/kg ) XF K AT I8
JES BRI F St AT B VIR, AR5 I 0.19% AL BRI
1% FACEUOKHE S 2 J8, FEHLS O BRZH . DOC
4 J DOCHIL-17 HLiR 4L, 410 H, X4l . X
MRS, 1k /4 d, AEERERKIE S, 1R
Jil 5 DOC A« J2 ST DOC 60 mg/kg, 13K /4d, A
PRERK R W FESS, 1R /8 5 DOCHL-17 Hik 4 « 7
T DOC 60 mg/kg, 1% /4 d, [FEZT 1L-17
SRR (150w g/ L) BERSTEESS, 1/ 8. xR
FDOC 4L 5 TR 5T 2R /K 5 TL-17 5 52 PP AR (AR B UR
] 5 AR TSR RT3, SRR il A
Wi 14 do LI RETAISCRES 14 RO 5IRHEE
TN A A R IR A e . shi AR A2 i R 4 R )
T 10% 7K A FE 400 mg/kg M6 5 BRI AL AEAS 4L,
FEULE, DIFO=E FOESm 30y, 1A 4%
Z R RCP 2, AW R 5 HE G
TrRIR — RIRRLL R A e Uk F e a5
245 CLARER) LA —80°CUKHI AT, % T RT-PCR
FN Westren blotting.,
1.4 MF &l

P R RIR — RARIELT AL R e vk AR X A i )
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FBA G, K R B S SRR U R A R S
FIRE, A A BEPLTEEEG . LA WLIRDSE R A/ 40
BY S AR HE R O LR AR AR B, SR Image
Pro Plus 6.0 G538k A4 &
1.5 IDAARRERIELET

B AL E DAL, HERT 4% 2%
HEE PP [ 24 h FE537K 0%, K, s e B
DALY 4w m JERE R, B TR
RS AU T HE Je o, REO IS
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1.6 BREHARANZEGN M1 B, M2 2 E 1520
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AUIED) R AR RR B K 95 °CAEE 10 min,
3% SEALE 37 °CEA] 8 min, 10% LU IML7F 37°CHf
141 30 min, 4350 I CD11e( 1 = 400 ).CD206( 1 : 400 )
—PLA4CHEE L, SR R A =P AR
BARFRICEERGIN R TAEW 37°CIFE 25 min, A5
AEEWRN 0, £ 20 BR B B R Eh 28 v 78 73 U
5K, 4 min/ K, HAKEEYY 6 min, Ji/K | EBHITE .
BERRER 2 PR AR — B/ A BT B fE FH e B i 63
8 REAH R G REATLE IR SE P 2R3A X P 10 S HEF, 7E 200
AL N AR EE . FIFH Image Pro Plus 6.0 F{% 4534
A5 CD11e. CD206 B FR 43 )6 %5 B {H (integral
optical density, [OD ), Bk A BCEHI(E.,

1.7 RT-PCR #&ifll iNOS #1 Arg1 mRNA BIZR%

HUHE 2 1 200 250 LA U IS B S0 3, 44 B
Qiagen RNA $2 G & 1 B 320 BRI RNA, %5
AN IECRE TR AT HR BUS RNA A 203 SO . B
5wl RNA, WikE5E4 0 cDNA, HR¥E RT-PCR 7] &
F RT-PCR {XUHEZERY S VAR R AT E Y 1. )
NARZ R 20 w1, RN AMFE « 95 CHIAEYE 30, 95°C7E
P55, 60°CIBk 30s, 340 MEFHF. K RT-PCR
SO AFE S AR B 18 S 45 SR A T A T A5 C B,
K 2742 X INOS FT Argl mRNA 23k K HEF7 A1
Xof 5 E o
1.8 Western blotting #&ill IL-17., iINOS #0 Arg1
EEHMRIE

JH RIPA 21 20 24 figf i 42 HUAC 0 &0 ILZH 2L
I, BCA RN E BB HWE, MAEA LS
W, INFAVIEVES HLTK, IR S A R e R £ M
( polyvinylidene fluoride, PVDF ) 5, iyt . & 415, ¥

PVDF A —BiHi B P 4 °C 218 12 R0 i 3 7%
4 PVDF JEHC AR (1) — ek e, IR 2 h,
KB L AL HRP-ECL JIEW) & G876 2 A
AT, RALBRAI AR, TERE TS T A
FERS, I BE R R G AT T S SR B SR
J& (optical density, OD ), F/{] Image Pro Plus 6.0 K&
SIHT R G AR A OD (E. [RIRERY I ki
WS B —actin 81, FEAHME AN = B
4 OD fH /B —actin £4 OD 1H.
1.9 Sit=rHE

B3 B R FH SPSS 20.0 Geit#kdt, HERERIL
P+ b2 (xxs) R, R 20 TsiE S
M T 7 22508, i —20 R LU LSD—t
55, P<0.05 AESAGIE .

HR

FHEKXBRWGEELLE
SD K B A BB ARG, X4l DOC 4] &
DOC+IL-17 4155 0 K A9 Y 46 16 43 51l 4 (134 £12),
(139«11) # (130+11) mmHg, 55 14 K 43 51 Ky
(132+5), (164+5) F1 (160« 10) mmHg, K ] &
MR 22081, 455« ORI ]S s
R, Z5A%E X (F =59.063, P =0.000);
QAW R ILER, ZRAZITFEX (F=17.566,
P =0.000), DOC 205 DOC+IL-17 ZH 45 5 b #e, 2%
SIEGEIFE XL (P >0.05) ; Q% Ui Ak
P, ZRAGIEE L (F=18.323, P=0.000 ),
22 HHAKRMFREE

KRR UL TB) o SR AT 4 e, H A LAl
SUEE B, IR IR — R R 21 e J e €03k 25 21 Wb
7N+ O B JUL ) 5T e Dt T AR/ 400 B A T AR LGBy
(3.136 £ 1.389) %. DOC 41 & (32.139+25.300) %,
DOCHIL-17 BLAK 4 N (4540 £1.150) %, 4757253
Mr, Z2RA5FE L (F =247.647, P =0.000), it
— PP L HE, 28 1LSD—t K235, DOC 20 % 8 4 448
(P <0.05); fii J IL-17 40 4 v F0 F BOR 97 ),
DOCHTL~17 FrAAZH 0o ILE] TR S5 T AR / AL S T AR L
{42 DOC 218> (P <0.05), WA 1. 2.
2.3 FBAKXRROINALRER R
X BEZH R BUZE O 2= 0 LAl e HES A T, i DOC

2

2.1
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X B4 DOC 41 DOC+IL-17 Hifkd

OE5X A s, P<0.05; @5 DOC A Lb4r, P<0.05,
2 BAKXRMFREELLE (n=10, x+s)

A0 LA AR HE S ZE 6L, R i 4ORE 40 R E IR A
FHALRIR HGUE R 5 & 117 Fodk /i + i,
DOCHIL-17 FURLLONUAEHEI AR 7, Ao ER
FEANAIRIE . WA 3,

ROBILE|

B3 FBFAXRONARRET R

B4 KAXRONAELR CD11c FHERIE

2.4 FHHAKXRERHEZEER

DL CD11e FAE R A5 40 M A3 M1 AL g 20 i 3=
TEHEDL, DL CD206 PRPEZRIR AR M2 2 g4 A
RAEN, 45 . OK4 Dl 1 10D fH A, &
T2, ZRAGIFEL (P<0.05); #—LW
Wi b #54: LSD—t K56, DOC 21 CD11e 1) 10D {E #8%F
TRALHE I (P <0.05) 5 i FH 1L-17 HLik b A+ 13477
J&, DOC+IL-17 Hifk4H CD11c 9 10D {E# DOC 4,
(P <0.05), @%4H CD206 1 10D {8 [L#, &%
ST, ZRAGIEE L (P <0.05); ML
B2 1LSD—t £ 5, DOC 4 CD206 1) 10D {H 55 %} B 41
o (P <0.05) 5 ffi F 1IL-17 Brik b M+ BiG7 )5,
DOC+IL-17 LK 41 CD206 114 10D {f % DOC 41 ), /b
(P<0.05). WK 4 ~ 6 FI5E 2,

DOC+IL-17 ¥ifkeH

(HE &5 x 200 )

DOC+IL-17 HifAk4i

(212 x 200 )
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PR AAT
o SR

E5 &EXRCHLLEE CD206 PRERE

18000 ) O
16000 EDOC 41
14000 DOCHTL-17 Hrik4l
12 000
£ 10000
S 8000 - ®
6000 -
4000
2000 |
0
CDl1le CD206
D5 LEE, P<0.05; @5 DOC 4l 1As, P<0.05,

6 &4HKE CD11c, CD206 10D f&EtkE:  (n=10, x£s)
*®2 &MAKFKCDI11c, CD206 i IOD &L  (n=10,
X+s)

X HE2H 2.812.173 + 459.245 1059.458 + 305.194
DOC 41 13876.401 £2046.109 6 586.125 + 647.570
DOCHIL-1741  5963.516 = 847.240 2754287 + 421.503
F A 194.514 345.888

Pt 0.000 0.000

25 &K INOS #1 Argl mRNA 183 RiLE LR

M1 Y I 20 i 4336 INOS, M2 Y [ vk 4 fifg 32 22
I3 Argl, 454 iNOS HI Argl mRNA AH X 6 1k 1
B, &l 200, ZRA%IFEXL (P<0.05), #
— N AL ZE LSD—t K%, DOC 4 iNOS il Argl
mRNA A X} & 3k 5 B0 BAL T+ (P <0.05) 5 fii
IL-17 FeRh AT AT R, DOCHL-17 HiR4 iNOS
Al Argl mRNA FHXFFRIE A DOC 4HFEAIL (P <0.05),
UL 7 gk 3.

26 HJHEKRIL-17, iINOS #1 Arg1 EEHEITR
EELER

£ 4 IL-17. iNOS Fll Argl 5 H A X 26 5 & 1
B, &m0, ZRAGIERE X (P<0.05) f—
SR L2 LSD— K545, DOC 4 1L-17 ., iNOS Fil

N b
ST X HRAGENE ‘\.‘.l
e LR < \
b S Rk
. i) . & “
S \ :
e g R 08 | VARl &
<. }\ N \
- - ..
-
ey s 8
e S5 .
5 ¥ o
¢ DSy ¥
- RS !
B A DS n' %
. b N~ -
g
PR *\ e
Vv \-
4 \ NS \
hh oy ?h . o e
R | SO T b

DOCHIL-17 Helka

(1212 x 200 )

3.0 ¢ o X} R4
)5 @ BDOC 2ﬂ
. - DOCHIL-17 futk

Koot
i
Z15F
=
=
Z 1
£

0.5t

0.0

iNOS Argl
D5 XL b, P<0.05; @5 DOC 4l Lb4:, P<0.05.
E7 &HKARINOS 1 Argl mRNA HIHEXT RIZE LK
(n=10, x+s)

£ 3 &AKKINOS F1 Arg1 mRNA X RIiZE LR

(n=10, X+s)
A ws  awm
XJ fEZH 1.003 = 0.051 1.002 + 0.036
DOC 4 2.302+0.118 1.371 £ 0.041
DOC+HIL-17 41 1.351 £ 0.092 1.123 £ 0.062
FAH 556.148 157.140
P1H 0.000 0.000

Argl B FAIAHXT IR BT BT+ (P <0.05) ; ffiFH
IL-17 B P AT HUAYT S, DOC+IL-17 Hiik4] iNOS
F1 Argl 2 1A X 2235 B3 DOC 4L FE I (P <0.05),
UL 4 FiE 8.

x4 KBAKRIL-17, INOS 1 Arg1 EEHEMREEL

L3y (n=10, X+s)
A wwr  wes aw
popiiskiil 0.924 +0.151 3.645+0.456  0.8023 +0.346
DOC 2 1.751 £0.138 8.785+0.948  2.3472+0.643
DOC+IL-17 2 0.725+£0.102 5.864 +0.397 0.895 + 0.507
FAH 163.218 157.515 28.585
PAH 0.000 0.000 0.001
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1 2 3 12 ¢ O3 R4
IL-17 s S ey 15 kD ® BDOC 4H )
10 + BDOCHIL-17 HLIRL

EEH

iNOS - . - 130 kD #é
=
>
2

Argl - - S 34 kD 9

—actin 42 kD

B i —— ———" 117 iNOS Arg]
1: XHHRZ, 2. DOC 4, 3: DOC+HIL-17 41; OS5 IR, P<0.05; @5 DOC 4lIt#, P<0.05,

8 KHEKXRIL-17, iINOS 1 Arg1 EEHHEMRIZELLR

3 iTig

1L-17 & Th17 40HE 5060 —Fh S AEA T, Him
AT R AN . L AR, fRUEE rE
i 48 G i A IS0, DT 375 5 2 4L S R 1) A
RS MF s B AR EE RAE SN, SEAE oy i it
RAEAMMAREE . WS, FBOC M RET 2 20 i 57 5 1
B, PR O E B EGHE T  E A
O =B ARE AN, 76 )3 Bl 9 RN Hh R HE AR
@R CNELH A, B S S A 1% ~ 5%,
U Osfe, AR W hehn ™ B A
i B TR R TR, AERRIH SRR, TR
BAEFAL ThRemtl, BRI AFEDIEE, XEEE
YAEAE MF PR AR OG22 Y, ADFoil st &2
il DOC/ 5175 51 e i e K BB RY, A 1L-17 Bt
T, KB IL-17 ARG A B A A, &
FEIE S AL TR .

AT A %) IV 28 2 AR A RS ) s, T 2
AN 0 AR A 2 i RAE RS =R E s B
WS R 2 25« M1 BRI M2 B, 235 R 45 AN
PIFER, HHARESZ Z R 23T, 3O6F 5%
BT B R L M1 R AEPE K D e,
A3 iNOS . 1L-1 SRAE SR AL, HAT 4 a4k
WL REWUAR RIEBIT, KR RIEM. M2 85
Fik CD206, FE/MIA Argl | 1L-4 45, BRNHLUEHE
SER™, EARRMARET, B VRl stk h
M1 Ral M2 A, S [R] 4 FA0 2 [a) nT AR B 40 A
TR, TR, DL M1 RS g p SR 4E o &,
P CWUR T, WA WUE I e, DL M2 BLE
WEANMSEE N, 25 MF kL, XRFE GG
BRI AR A SR A S I 40 i R A RN A E 2L

(n=10)

il T ST 2 TG MR 45 T B AN TR A —
R FEor FALE WEAH A AL X MF BB, AHFSE
PL CD11c Fl CD206 43l Fnic 2 FlE WE 4 i, SWoR7E
DOC/ Fhi5 T/ MF KL, M1 Y B 20 i Fn M2 7Y
5 I 2 A S 8, ML TR 5 I 4 e o B e, R
M1 B WA MIAE MEF J0E S0 B BOR FEFZEAEH .

VAR H R —25 CDA'T YA R, HIReEE
52 i &I Th 4080 RE Thl, Th2 A[E, FZ500
1L-17, SR FE L2 AE RN i & A R A
RIS YR TL-17 B A% 20 B %o f 928 6
JiE SN B R T AR 9T A0 2 — 7 AR
T, 1L-17 Z5REHEONE . IR 4Eib s 25
PRI T AR Y A RGE R, 1L-17 75 MF h &k
FEEBAER ™ HAEROLRIAIIG, a5 B
A AR TCRGE . AT R 9T 3ER TL-17 7 DOC/ 16
W0 MF R A KT, i 1L-17 #iARE
IR LT AL IR T AR IR s MF K RUTE 11-17
SR NN A RIS M1 28 [ g 240 it % 2k W] A3 i, iy
IL-17 e s, BEE IL-17 0, M1 RIE RN
FEIRTR O LR BT S AR A R A, AR T e
VLA IL-17 i@ A 5 A0 M 0 i AL 7E MF v & 5 5
AR

Zi Rk, 78 DOC/ £hi5509 MF KELh, 1L-17
FE VAR A, RIEEEIEA, fEhE 1L-17
F AT, M1 Y WA A Bl D, F R A
WAARFTRE S IL-17 A0, i IL-17 FARJEEE B
AR AL BB T it — 5T
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