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Neutralization of interleukin-17 aggravates respiratory infection induced by
Chlamydia trachomatis in mice
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ABSTRACT Objective: To evaluate the role of interleukin-17 (IL-17) in respiratory infection with
Chlamydia trachomatis in mice. Methods: (1) In the study, 32 mice were randomly divided into the
following 4 groups (8 mice/group) : neutralizing antibody group (NG) , isotype-matched control antibody
eroup (IG), compensating recombinant mouse IL-17 group (CG) and PBS control group (PG) , respec-
tively. The mice in all the groups were induced by intranasal inoculation with high dose of inclusion-
forming unit (IFU) Chlamydia trachomatis mouse pneumonitis ( MoPn). Meanwhile, they were injected
intraperitoneally with neutralizing rat antimouse IL-17 mAb, or control rat IgG, or neutralizing rat anti-
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mouse 1L.-17 mAb plus recombinant mouse IL-17 or PBS alone every 48 h starting on day 1 before
chlamydial infecton. The mice were monitored daily for body weight change and survival rates. (2) An-
other 32 mice were randomly divided into 4 groups as method (1), and intranasally infected with
moderate dose of MoPn, and the following steps were taken as the same as method (1). The bronchial
alveolar lavage fluids ( BALF) were collected for counting neutrophils, macrophages, and lymphocytes on
day 8 postinfection. At the same time, the chlamydial growth in the lung, kidney and spleen were as-
sessed by inoculating HeLa cell monolayer with homogenates followed by immunofluoresent assay (IFA).
Results: After being infected by high dose of MoPn and neutralized with anti-IL-17 mAb, the average
body weight change decreased obviously in all the groups and began to increase 12 d after infection in IG,
CG and PG, but only the mice in NG continued to lose their body weight till all died. The survival rate of
the mice decreased significantly in NG and all died on day 21 postinfection. There were significant
differences compared with 1G, CG and PG groups (y* = 11.096,10.575,13. 781, respectively, P <
0.05). But the survival rates of the mice were 75% , 75% and 87.5% for IG, CG and PG respectively,
and there were no significant differences among the three groups. After being infected by moderate dose of
MoPn, the chlymadia growth in the lung and the spread to the kidney and spleen significantly increased
in NG (6.85+0.12, 1.85 £0.35, and 1.59 £0.35, P <0.05), compared with IG (6.03 £0.25,
0.86 +0.80, 0.57 +0.42), CG (5.42 +0.66, 0.43 £0.23, 0.21 +0.15) and PG (5.65 +0.29,
0.68 £0.39, but not detected in the spleen) , these data were expressed as lg [FUs/organ. The results
of BALF cell differentials were calculated as the percentage of the total cells and the final results of neu-
trophils, macrophages, and lymphocytes were 54. 17% +5.29% , 26. 92% =+ 6. 28% , 18.90% =+
5.01% for NG, 74.50% +7.33% , 13.43% +5.69% , 12.06% +6.64% for 1G, 76.13% +8.12% ,
12.31% +7.73% , 11.56% +7.25% for CG, and 69.97% +6.45% , 14.55% +6.59% , and
15.48% +6.11% for PG. The ratios of neutrophils, macrophages, and lymphocytes in BALF of NG had
significant differences compared with the other groups (P <0.001). The neutrophil population in the
BALF was significantly decreased in NG than that of the other groups. Conclusion: After the endogenous
IL-17 activity had been neutralized, the mice showed greater body weight loss, less survival rate, higher
bacterial growth in the lung and more spread to other organs, and less neutrophils inflitration. These data
suggest that IL-17 plays a critical protective role in the host defense against chlamydial infection.

KEY WORDS Chlamydia trachomatis ; Respiratory tract infections; Interleukin-17 ; Antibodies, neutrali-
zing
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mL,MB5H9 100 pL),37 C/EH 1 h, F 1 xPBS ¥t
3, BURE S min, HE T, IMAZHT(1 mL
£ 10% FBS ) DMEM,5 wL Cy3 fric A9 EPT R IgG,
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Figure 1 Influence on body weight in mice
after neutralizing IL-17 activity
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Figure 2 Influence on survival rate in mice after
neutralizing 1L-17 activity

2.2 ORI IL-17 §5PERT BALF 40k i Le AAk S A4
FE/N FUIE B B B0 K 5

KA R AR s T AN R TL-17 J5,
S5FH MoPn (2 x 10°IFU ) £ i J g /N B, S e 5 56
8 RALFE/INER, B BALF 43 5l 3155 14 bz 40 Jif | 5 W
21 6 R IRR L 400 60 o7 200 R KR B 43 HE, NG 4 )R
54.17% +5.29% .26. 92% =+ 6.28% .18. 90% +
5.01% ,1G 4351k 74. 50% +7.33% .13. 43% +
5.69% .12. 06% =+ 6.64% ,CG 4>k 76. 13% +
8.12% 12.31% +7.73% 11.56% +7.25% ,PG 4
WK 69.97% +6.45% 14.55% +6.59% 15.48% +

6.11% ,4 4] B LR 2ZE A G5 E L () =

34.654, P <0.05),NG #y BALF " 40 g #4 i L 5
1G .CG il PG B LR 22 A Gt # 3 L (x* &
Sk 21.320 2. 374 Fi1 14. 772, P {} <0.001),1G,
CG 1 PG #i[u] 22 7 g it2# & X, &l v] WL NG
SRR e DT

U B NG 250 A T AR SRR T P
A LRI 55 8 R NG JiliZH 214 JEAA TFU B fn) 34
Z JF Iy R T RS T, S HAR 3 s
SAGIHFEX(FELD),

R BYRH 8 KMl IR0 IFU A KT8

Table 1 The number of IFU in lung, kidney and spleen
homogenates at day 8 postinfection

Group n IFUs (lung)* 1IFUs (kidney)® IFUs (spleen)®*
NG 8 6.85+0.12 1.85+0.35 1.59 +£0.35
1G 8 6.03+0.25° 0.86+0.80" 0.57 £0.82"
CG 8 5.42+£0.66" 0.43£0.23* 0.21+£0.15"
PG 8 5.65+0.29° 0.68+0.39" No detected
F 20.656 12.589 14.798
P <0.001 <0.001 <0.001

NG, neutralizing antibody group; IG, isotype-matched control anti-
body group; CG, compensating recombinant mouse 1L-17 group; PG,
PBS control group; * P <0.05, vs. NG respectively; a, IFU counts
with lg.

2.3 gL

/N S IR JFUAR S, T W, PG .CG 1 1G X
TSI, 2 2 5 20 A (PR 4 L T e 240 L ok
ELANALAS ) 38 22 | i [ i 5 , 308 53t 6 s A 2 vk
AR (B 3 ~5) o NG FliZHZIeAR , B4 I =
Yok e, At s K i R AN FEE (K 6) o

B3 PG/NRIHLAY A (HE, x 10)
E4 CG/NRATZHLYI A (HE, x10)
&5 IG/NEB4IZ A (HE, x10)
6 NG /MWL) (HE, x10)

Figure 3 Lung slice in PG (HE, x10)
Figure 4 Lung slice in CG (HE, x10)
Figure 5 Lung slice in IG (HE, x10)
Figure 6 Lung slice in NG (HE, x10)
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CEDTARBH I 1 YR TL-17 TE AR A S5 AR I 15 1 /%
e VR, A /0N BT 20 238 B A T A R 1 A
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FEPAE TR A BT R AEVE T, 1T LR SCR T
FEANIE rIL-17 45 LABGIE, 400 TL-17 S50 e ff
JPE T BEAASE T rh MR AR i ) 7 A

IL-17 J2&ih T RS 40 i 70 M8 A 5 155 > R
L 58 E K7, 5% Ak 2E K I 7-B (transform: growth
factor-B, TGF-B) 1L-6 452 il K -4 AT 3 i 30075 40
JiL 2 53 PR 4E TR AH DG AZ I L 2 A&yt (retinoid-
related orphan receptor yt, RORvyt) & i) & CD4 " T
Yif 531k Th17 4R °, 107 1L-21, Th17 53314 53
— 4L 5 3EE A 2 IR BRI RORyt (YRI5 42
HE Th17 85 . T1-23 2 ph 40 e AR S IR 4
FEA R AL PR, SR S I, b TL-23-p19 2
HPRA, 1L-23-p40 ) 5 TL-12 % — > M2 A7 [A]
1L-23 Bt ot 7=k 1L-17 f4 Th17 40 i 345, 1L-
23 RGBT 2 TL-17 7 AR oD, X et 58 R W
TL-23 7 Th17 400858 AR E 28U )7 T & 444 B %
PERT o TL-17 AT LARIR A AE (A0 L 1 B A0 af
VN B AR L ST 24 200 L R T B 0 L 25 3 T ) R
IL-17 ZAREE G A SR E B 5342, T 7E A [A) 1Y
HAF FAEIAE BHTAAE N, NS5 PR 2
MR BE4E 554k, i S 1L-6 by 41 - i v 441 Jif 42 7%
Jil3% Xl F ( granulocyte macrophage-colony stimulating
factor, GM-CSF) . (4 L35 310 %] Il 7 (leukemia inhibi-
tory factor) 140 g [8] &5 Bft K F--1 (intercellular adhe-
sion molecule-1, ICAM-1) [ 7= A= ="0 i G 1 fib
P PRHE R F--o ( tumor necrosis factor-o, TNF-o0) 755
FIE R T 20 2k A7 W r) e A 2 1 (regulated up-
on activation, normal T-cell expressed and secreted,
RANTES) #1255 52 4 -10 (interferon-inducible
protein-10, IP-10) [y 43 s =" IL-17 & g s S 40
WK (AR ER \S100 2 1 AL o <4 s 2 11 45 ) 79
FeA, PIA B T R AR, SEER SR, 4
TL-17 B vw BB A AL B /) BB i b X 0 28 R 42
(4 A B e Mg, = 721 Thi7 40 LY /) BLAE

P IME B B S e VA RE R R Y
FAT R Y % T CXC LI
T IL-6 11-8 7 2 i £E Y% 1l i X 7 ( granulocyte-col-
ony stimulating factor, G-CSF) Fll TNF & #4 k7 21
JRLEY 7= A S AR R RS . WS R B TL-17 7R [A] Y
A B B AR vh e P T AR D B A SR
JRLAZ B, A AT S TR 1 PR A R R R, 2K
BT 98 FOREHERR JL N MG 45 . Ogawa 2611
FF TL-17 ep R0 A4 BE At 2 ) SR 4 ( dextran sul-
fate sodium salt, DSS) 555 8945 1 46 /)N RS AU {4 Py
TL-17 3%, B0 00 FRZH s A o ) o 6, 3 AT
M H 455, #8R 1L-17 1 DSS iS4
i 955 1 % JE R A AR AE A, Chen 251 1 4t
TL-17 oA bR 52 £ BRERS A T AR 1 32 14/ BRI
IL-17 350, R A PR AR A 00 R ) B 4y, — e
JE EAMH T A RS AR HE R ROV

(EAFE R A 2, AR WS E SR TL-17 7R A5
PRI R BT R T, DURR L S B B 5 - rh
PO, W7 TL-17 v S 350 3 rh M s 200 i 2R 4
B YA SRS 8 KM A SR A AR K A
Wz, XEETORLRI IL-17 3755 1Y vh HoRs 4 i 7E %
PSR E N7 2 5 R BB B B A 250 R AR I A %
e TL-17 W] BETE [T A B 92 I 25 F 3R AT 1 928 1y 25
HE AR S AR RAE ] . AR ARTRYBIFSE
TEMT TL-17 A2 A JEUA e 1 il 4 U401 3, 55
2 KBV g 0 IS 28 e, R ORI AR S S ik
TL-17 TEAE F R0 QAR A4 B g rh JA 82200 )
PVERT, AT BB T MR A B 530 1 A LR A DG L (H
PRI Je W12 5 A AR R RTE A e — P05

S, FATHY B I UE B A S AR 5 | 7B 1% W I 3 J%
YLD EE TL-17 5 14 9l BEL B T o o, SE T AR B g
Thas, $87m TL-17 ] GETE A Sl ¥ 4 AE 1) 36 i A ik
JRH RS T BUAAE IR 110 1 £, T 25 3 [7) B0 B ¢
PRI /N BTG IR, B L HH AR SR I 1087 3 J e 11
JESAIRTE TL-17 35 V5 4 b AT A LI A 5%, i A
AT SCRE AN rnlL-17 83, 5 9E— 20 EH]
T IL-17 (9 . BALF 40 it 43 25 9 25 4 ) TR 25
TL-17 A5 B9 S R4V T BEAR IS T rb ok 40
FR 77 A TL-1T A BEAEAR S (A8 T SRR RS 1Y o i 4%
HEBA T EAE, IF a] G818 [5G LA FERAG
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