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Expressions of Th17 cell in rat model of pulmonary fibrosis
LI Shumin ,BAO Wenhua,MU Xiaochun ,LIANG Jianhe ,Y U Yongjiang
(Department of Respiratory ,the First Affiliated Hospital , Jiamusi University)

[ Abstract ]Objective . To investigate expressions of Th17 cell in rat model of pulmonary fibrosis(PF). Methods : Totally 54 SD rats were
randomly divided into 3 groups:control group (N group,n=18),PF model group (B group,n=18) and dexmethasone treated group (D
group). B and D groups were established by a single intra—tracheal injection of 5 mg/kg of bleomycin. N group received intra—tracheal
instillation of saline instead. The next day D group was injected with dexamethasone(3 mg/kg) intraperitoneally every other day while
N and B groups were injected with saline. Rats were sacrificed at the 7th, 14 th,28th d after modeling in batch. Lung tissues were re—
stored to analyze the pathological changes with HE staining and levels of hydroxyproline(HYP) in pulmonary tissues were determined.
Proportion of CD4*IL—-17"Th17 cells in the lung was evaluated by flow cytometry. Levels of serum interleukin—17(IL-17) were mea—
sured by ELISA. Results:(DIn B group,biopsy of pulmonary tissues showed the dynamic process of change from pulmonary alveolitis
to PF gradually. Levels of HYP in pulmonary tissues were higher in B group (the highest on the 28th d) than in N and D groups(P<
0.05). @Th17 cell was lowly expressed in N group. Expressions of Th17 cell in pulmonary tissues and serum 1L—17 were significant—
ly higher in B and D groups than in N group at all time points (P<0.05),being most obviously at the 7th d. Conclusions . PF is
developed by inflammatory damage and repair and has different pathological characteristics at different time points. Increased expres—
sions of Th17 cell in pulmonary tissues of PF rats and serum IL-17 are associated with pulmonary inflammation and PF.
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B MR T 4E 4L (idiopathic pulmonary fibrosis,
IPF) & — ) F AR 2 B i) A8 4 i e [ o 1M % | e
5 AR I R 26 B AT PR PR IR M, 4 R T8 4R
N, BRI 0 3 N B A [R) R B2 i T 24
Ak (pulmonary fibrosis, PF )1, H:2H 205 B2~ 6 81 B
A3 [T I 4 PRI il Rz A 5, SR
201 0 P 52 T R RSO A AT ) H B, A i D R o AR
FEIRIE L, B 2400 AT 2 4 A kT, 5 B0E & i 20
L5 R ThRETER . HATRT IPF AL i iA
W AR E I, B IPF &5 LR8BG &
B Z AR 254, DN AR S R P 22 U8 N TS T
KA &K (bleomycin, BLM) & il PF sl 515y | 3 1 WL
ZEPF K BRI 2 25 31 | 52 il & R (hydroxyproline
HYP) ' Th-17 4/l L) R ifin 3 40§24 3 17 (inter—
leukin—17,1L-17) & B Y sS40 , T E—2A505]
IPF (9 & BILRL , Sl R 30092 W A 7 4R 3R e
L HARE
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1.1 ##

L11 SEsshly  fdeREsbE SD KR 54 1, R )R & (210 =
20) g, I, R BERSE ST sy oo SRt S &
FEUES ISCXK (1L)2008-0002 , Fi i/ i b i 1IE 1) 35
112 EZSCREH d 4 ERR BLM, 15 mg/3¢, H A4k
itk ot A 7=  HYP i & TL-17 ELISA iR & ¥ T
T 4 2 AR A A 5 R BT/ B e e v XA APC
Mouse Anti—Rat CD3 PerCP Mouse Anti—Rat CD8a P K />
R BB HTIR Anti-Mouse/Rat IL-17A FITC A [a] %% B [
TE IR .Lysing Buffer LR (SEFE BD Pharmingen 2\ ] )
FIIAFA RSO T R EEE V B T4 2% PMA (E[EH Sigma
AR I F AR SCA

1.2 %ok

12.1 ZhPsrdi A4 (@Reait: SD KRR 54 H R
FrEBLE - 38 1 00 o0 A BRER /K X FE4H (N 4H) I PF #2714 (B
) M FEKRANAITH (D 1), B:2H 18 K, B D ZH K 10%
TG G 3.5 ml/kg MERE TR S IRRER S, 18 AT Bib T 52 T BRUA
L B RSIHRE W IEEE, CRIRAS T REERE ISR
IREMRHE 208 T o, B s B (RN 52 <
SLEEA T 27 GBSk SR PRI — Ut PR 4 e
A BLM 5 mg/kg B PF AR N 41558 P EEGHEREER K
PR T RE VRS 7 BRIV B 7 et | 1 25 W 4e il N 3
IO BEG IR, LR B s N SR . D 1AE PF BRI
15 2 RIFRAE B R I v G b ZE K AR 7 S5 3 me/kg, N B
R P S A R K T B

122 SWIMALTE AR AR BH KRG T 7,14,

28 K, 4 IR ENE 6 HORE, R HIMESS bl Ak 3 . Wik
KB 1 ml,3 000 r/min, 15 min B2 HULH | F 4600 40 i
T IL-17 K5 2 B Il 4 40 BCAT B BT 109% VS T
R E K AR CE IR HE et DAl 2145
FRI S ASAE AL s U ARl A Eppendorf 45 P9, -70 CA#
17, FHFIZHZT HYP A s A ZERZHE 1 BH 1 SO mg filiZHE
il A5 SN, TG4 2L Th17 A
1.2.3  ELISA #4a00 1L-17 FEAMR MK F ™4 42 Bt Al
Z IR S U AT T
1.2.4  SRAUK AR A2 HYP & kg4 Tk
Z B A U B 5T T
12,5 RS VIHALdl s it A B S IRSke I
ey 50 mg, 7 RIS B T8 TAEG N, R
PBS TR LU |, IRBH 35 8 32 Mol i 2H 2487 ) 0.5~1 mm?
INHE SR IE LS AT B IR VI AR TR (BUAE 37 )
L 37 CHEIEESAORTEAL 60 min, IKIBZ R 1L, KFT 4>
AR, 300 EONEMM T IETE AL . #9.05(1 500 /min,6 min),
2 L3 A PBS WRAT ; B0 37 L3 5 A 2140 i 4 5
ml, VK EAFE 10 min; B0 LE A S 2% (KB IR
A 1ML (1 RPMIL640 WOHT , FRESOIEE 1~2 1k, 5% 13, A
38 RPMI1640 2 ml 4521/ EUbl B 20 i v, A4k 1.0~
3.0x 107 /L,
1.2.6 FAAAAET CDATL-17"Th17 402 F RPMI1640
RS AL I L 2T B T FE TR B (1~2) % 106 ~/ml, 8%
JEr % 1 ml il 2 2 A0 B BRI A BI04 55 1Y) Faleon 45, 552
Falcon HUIIIA PMA (20~50 ng/ml)2 wl B FH 2 (1 pg/ml)10
pl BFA(10 pg/ml) 10 pl FEGH 1RA), 37 C,5%C0,,5 h 7
B (EFRA ) BUE Faleon 4% WUESTRINERCR , ISR A7 1%
I, SRR, YRS AR R, I 200 wl T — 32
SO $ GRS BN S RS MAGR CD8 FICD3 Hit
A, B 10 R REMIA I 2 ml, F RS 10 min, B
B0 (1200 v/min, 5 min) FE B HILA 0.5 ml @B ], %
TREHE 10 min, MIA 2 ml & 0.5% BSA 1) PBS B5.0>(1 000 v/
min,5 min) FF B3 IIAZIME ALK IL-17 PE, 185), %=
MRS 30 ming, MIA 2 ml & 1% BSA [PBS, B0 (1 000 1/
min,5 min) FF_ L3, EHUET . A 0.5 ml BYRSIE, 1€ Cel-
1Quest Ff4 T, 3R 10 774~40M . K H BD FACS Jia4uh
53 HT
1.3 @it ot

R SPSS 19.0 Gett otk A T gt o0 . SEg 4l i
VIE = b2 (v £5) TR, AN IWECR FI R 37 224)
Mr, W) 22 T HE AR LSD—1 #6536, A3 7K iE a=0.05,

2.1 BT L2 R P R
FARINEE N 21 I FUP Al SR 2T (0, TN 2 A o
R LA AN Y 1l . B 2HAS 7 R WM IE oK A, S 3k
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Fig.1 HE staining of pulmonary tissues in each group

PRIk 5 55 14 RFIGEIR 0, 38 ST il 20 20 ik 8 43 TR B 4L, & F N4, 25 BA S04 L (P<0.05), 1L
THIR , Fl A KNI S IR G/ NBESR  fioh S AR i E2. %3,
P55 28 KFI L6 H {0, TRHbEES 14 KIHRE EERG N, (AFR

AR/, MK E SRR | 2% | AR AR th Bk £1 HYP EREARMARREBHOLE (ng/mg)
K SRPIRHE (R 1), Tab.1 Comparison of HYP contents in pulmonary tissues of rats
B N AALSUEEOIE A K, AT in each group ( ng/mg)
AT A ST, B ALK U 7 KA KA A PG  BIX BUX BRR
KETEA A, B RIS 4 I 20 L 9 1 6 0 7 608 5 Nl 6 L13x004 1125003 119x002
LK, B O LA PR ke 20 A B S B 4 6 1652003 30722151 43.382.32
HoR LTI 2 155 14 2 KB e ML 8 ) ‘;E TP AL ane e
5 5. SIS R A5 A7 U, R 40 M 22 RO 5 o o s

LRAERG A I R R 1 — AP IR R IR AR T G 5 5 28

K WS TANA AR T — S0 SN ey o PO0%sb T DAL P05

W LSRRI | 850 0 RE W 240 | BT 2k 2845 4F £2 IL-17 EZEHEARMEHAIKTE (pg/ml)
Ak 20 M 34 A R i 2 T REUE I 0 [V o P it B P el 3 Tab.2 Levels of IL-17 in serum of rats in each group ( pg/ml )
T, AR SRR U BE ARG T, D A A8 A () EPN 14 K 508 K
5 B A AR, AN [ B[] A5, & 50 4 B 179 322 1 1 28 45 40 N4 6 740007  7.38+0.06  7.42x0.08
B0 T B ST A R T B AL 1), B 41 6 5404+ 152 3422+131° 24.58+0.63
22 HYP 520k S 4LL b 458 55 AL D 41 6 3922138 2828+096" 18.63+0.72
B.D ZHA) HYP Frkt ZE44 I TH] 40 5225 T N 41(P<0.05) , F{H 118.27 89.34 107.56
857 KIS TFUATHES 55 28 Tk 50 7E R R T 4, D 41 P <001 <001 <001

AR TR B 2L, 225 RATR TR X (P0.05) . RS VEra, 15 N 4LHLAE, P<0.05;b, 15 B 41 HeAE, P<0.05
HILE 1,
2.3 1L.-17 /ﬁ‘;‘}éﬂkﬁﬂ\fg]ﬁq’é@}‘i'f&

5 N AL, B D AN L-17 KA ] 0805

#=3 FHHEHKBRMEALRTH CO4IL-17Th17 HEE S ZE( %)
Tab.3 Ratio of CD4*IL-17"Th17cell in pulmonary tissues of rats
in each group ( % )

(P<0.05), FLAES 7 KL B UEJe , EHRFEAT, 560 28 KIS 1T3 qH W) BIR BIAKR BBK
T N4, S B AANE I 1L-17 A g, D 4 &= N4l 6 0792005 079002 0782003
KT B4, =R BAG I L (P<0.05), L3 2, B4 6 9.60+043  6.62+0.18 440+0.11°
2.4 CD41L-17"Thl17 mhe e K R 204264 &k D4 6 8.63+022" 499+0.15" 3.28+0.08"

B ZHNHZH 2 Th17 QAR 2338 46N ] B ) o5 BH 8 s FAH 134.36 126.17 138.48
T N 4 (P<0.05) BB LIS 7 Kb, H 2B Wi AR a PiH <0.01 <0.01 <0.01

2528 R T N 41D 415 B 418 H A A Atk a5 N4, P<0.05;b, 5 B 4AH LS, P<0.05
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Fig.2 Percentage of CD4*IL-17+Th17cell in pulmonary tissues of rats in each group( % )

PF2 22 i [R5 |6 0 /R 18 P i 8 9% 0 1
W, e [A] T AT Es ( 2R 5 0 i Bk A2 i g
R AN R IS R i R RN £ A 4 4 A 5
AadfE, HATENIMA NIRRT A PR S50 R
FH BLM il 4% PF SRy, fili o Jie St i 22240
e 2 i G T 24 A0 P s PN G i i S HYP 5 i L
B B R WFEIE B, B AR 1 10 B
HYP 5 H 5 Sz s | [ 2T 24 A0 A% 8 T LA 5 2H 41
HOHYP SR AW, SERAIFSE R A AT
ke BF R il 25 KR PF AR WSS IR 25 5L . B 4101 D
K BT ZL, B RS 55 7 K, 4141 L) A 2 9
R, K RAEANMIZ I, AT e A0 2 HYP &
TG A 14 K, RV MR A B, AT
AN o ST 4 B 3 2 T AR | SR il i 2 4
MR HYP &b — 03 5 26 28 K, PF R h
B HYP &Sk 85w, KA, R M40 iR
WD I (240, 45K W] BLM 2 PF K
SR EL s AR Ak, , ST L B 4 R A A 3, I
WU L i ) S 2T Ak Ak R

Th17 4 —287E 1L-23 S T, 20 IL-17,
SN T 4EMOERES, 55009 CD4*T 41y
3NEAETTh  Th2 FHBYANMELL K T V815 i HA N
WA Y 6e , £ 2 5 R 1 5

B g2 o AR AR JRE SN AT A, i
AEOR  FEBIFTE S 1 B Gy P i A S S TR 2o
38 L R/ B TP E —y (interferon—y  IFN) |
p35 BE[H  pd0 FE[H , FEAS BRI R sl T e 1 1 A
T /NBR 19 JH PRS2 B DO A 28 1 5 5 1) a0,
I &I TL-23 M FE R I bR Bk 9 TL-17°T 4 i
(1) EL AR AR , TEN =y T 20 17 75 5 VA 32 B 5
Th1/Th2 20 i P 4 2 26 i 2 00 N B 8 2 i g ax
A4, 2005 4F, Harrington 25 AHHEHY Th17 44
Ay — 25004 T 20, Th17 20 A 32545 Wh 40 i PR -
IL-17A IL-17F IL-21 F1 IL-22. IL-17A @K
IL-17, F2iH Th17 M= 4, 78 CDST 4Hffl , H 2K
AU ST 20 A g R PR A AL | s 4 i 0
FARZ N P A 3k, AT IS T 40 FREEANE L
PRI, ISR 3 E Rz A0AE  P RE A  R R AT A
A=A 1L-6  1L-8 BT it — 5 0 4 ff o) 35 P 7
RN 75 & AAE BN SR A T AR S
B SRR T, LA R G R 5 DR B B A A 1
I AEAS [) 2 R A 88 07 26 v R 1 A 45 AL PR A,
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