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 E: [86] KT AR RAEEFEDIRRFA(Chlamydia trachomatis, Ct)5-iklt& @
Pop3 4 28 k3P 2R, AT BT AL 69 4R PP ALE], VA Z Pgp3 & @ & ¥ /& Ct 9% A4 F
R AME. [FE] & E Pop3 RiFFRXIUERZ % EMM Balb/lc R, %&E
60 d /&, FAiE4EAr 0V IR RJRAR(Chlamydia muridarum, Cm) & 5 4 768 B R Sy AER
B AZARA ¥R Pgp3 & G R W AL Cm A ey R 2R, R A LA (4R AR R
E R JE, D R B AR E P AW T AR, D R E @ Ae - A IFN-y. 1L-17
BOIL-5 KF3BA R & TR, HiEE o4 IFN-y KT H Sz # 8 % (P<0.05);
Pgp3 ®H AR LAAEPRE Cm AHFERLS, WETHE NP DG, MIPEREKL
TR mIIEREA LR VER RA R, [481Pgp3 BO LA F LA TAKEF IR TA
R A4 Cm PR B . T Ree) BB ARF A 5 FF Thl B4 e mie 5 8 5 A3
AN A FHAURA K, T Pop3 BA B Y EA BEGE GRS FLMA.

K IRRERIR, Pop3, BAEY, KIEARY, Thl & &% R M

Intranasal immunization with secretion protein Pgp3
enhances protective immunity against mice genital
Chlamydia muridarum infection
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Abstract: [Objective] To validate the immune protective efficacy of Chlamydia secretion pro-
tein Pgp3 and to analyze the potential immune mechanisms related to this protection.
[Methods] The prokaryotic recombinant protein Pgp3 was purified and evaluated for its pro-
tective efficacy in a genital tract infected mouse model. Groups of BALB/c mice were immu-
nized intranasally or intramuscularly with adjuvants plus Pgp3 protein or PBS and GST con-
trol. Humoral and cellular immune responses were evaluated. After Chlamydia muridarum in-
travaginal challenge, the chlamydia shedding from the lower genital tract and the chlamy-
dia-induced upper genital tract gross pathology and histopathological characterization were
also detected. [Results] Adjuvant plus Pgp3 immunization can induce high level of Pgp3 spe-
cific antibody as well as IFN-y, IL-17 and IL-5 cytokine production. More importantly, intra-
nasal immunization compare with intramuscular route induced more Thl-dominant immunity
that significantly reduced the shedding of live organisms from the lower genital tract and at-
tenuated inflammatory pathologies in the oviduct tissues. [Conculsion] These observations
have demonstrated that secretion protein Pgp3 intranasal immunization can induce protective
immunity against chlamydial infection and pathology in mice.

Keywords: Chlamydial trachomatis, Pgp3, Protein vaccine, Immune protection, Thl immune re-
sponse

RIFEAE LM N A R 22 BAPE R, R 7, AR ] B HF,

RAGERER |

P A% YL i A2 AR AR AN ] 23 SR VD IR A S A | 5
PO TR | il & A S A 4, I v v IR A
(Chlamydia trachomatis, Ct)5 AZ&¥K % R
R ] C Al 432k 19 A 1L 7Y K 5 A% e S5,
A. B. Ba J¢ C Al FE 2 A NARHR 25 RN £ 5
SRR AR s IR, H2HEH; D-K AL
Jo L1 F L3 i vE R 4w O e AR, 2
s B DL AR 2 — o i AR 4141 (WHO)
Il — iR A EREEAE BTG 1Y 54261
PR (STD)H, 9 000 £ 7 1l Ct jgkge™,
AT AE R R, AT Ct R KR
St () JCAE R BURCRE IR SR, R B R BURR

RZ R T S I Ko P, AR T AR D A R
1) 5 A0 R UL E P A S5 2 T gH, PR EXT Cgk
YL 1 155 B 9 2 LR S 4 N AR AR Y A
Z—, Hr Ct e i) IF KA 8 2 T 48 it
FEE A, st B B TR R ATIR A R
Bl

Ct ki gty Pgp3 J&—FhaE/ A2 1 40
MR AP B 1, 264 DRI RIS, 4
Y5 B2t R Bz A sk 2 (55 I3 51, B
A ZATERPER R, $R ] REAEE 2 PR &R
AR BATHYRTIIAISE EAESE Ct STD JRYL R E 1
I3 A AE S EE BT i B - CPAF (K i
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TR I BRE IS P22 1) M Pop3 fE bk,
L35 8L B P43 500 949%F 96%1, A% i J& 441,
CPAF TH AN Z i I TR Y, JTaEis
AU A —E B B R AP A, i) R ok
A HEA R FEMER Pop3 BER T i,
XA AR AL TR PE B TR 5% b Pgp3 DNA HAT—5E
Ay RS, RIS EFSE R FHE 4 Pgp3 2 115
B PEH-CpG ZE WAL T TRIK &, 280 5
s AR e /NG, i Sy RV IR AR SRR
(Chlamydia muridarum, Cm) ~E % 18 Bk Gy fes 7106
K25 Pgp3 B [ G 1) /N BUFE A7 30 A B AR
B e e, HT A B A AR T BRI B
FARBHIE SR AR AL, PRIT Pgp3 BRI
ALPE B G E R AP 8R40 B L AT e A e LR 4
BL

1 MRS

1.1 ##

1.1.1 KIzh#: 4-5 JEIERHEM: Balb/c /N 3E
] A5 o B 307 K 2 28 22 AR Je SR R R 2
(UTHSCSA) B S AL A 7%

1.1.2 BHERIRF: Ct D HEHEIEK 4 DNA Fif |
Cm Nigg #k X 4lifk i Cm EB, Hi UTHSCSA 4t
S0 S R AF . HeLa 41, W [ 3¢ EIbRHER AR OR
£ 90 (ATCC, cat#CCL2)., HRP Hric A E4t il
IgG (H+L). IgG1. IgG2a. 1gG2b F1 19G3 ¥y [
Jacksonlmmuno Research 23 F]; IFN-y . IL-17 . IL-5
5 L R R R £50W H R&D A

12 H%

121 Pgp3 &ZHEHMIEARISI & : M GenBank
(http://www.ncbi.nlm.nih.gov/Entrez) it D %I Ct
Pgp3 M K)PF, #&it51Y, DL Ct D TRtk
LD ZH DNA iR, PCREEY 1 H A K I FifsE A
pGEX-6p-2 /A&, #44k E. coli BL21, IPTG i 5%
ik GST-Pgp3 Rl& M, K&k S TH

http://journals.im.ac.cn/wswxtbcn

IR AL . R4 AN A

1.2.2 H¥%E: Mirk Balb/c /MRA: 90 H, Ff
BLA Jii S AU LA, B4 R4y 3 /N,
/N 15 H o ¥ 30 ng 4lifk i) Pgp3 2 A A [R] 5
Al GST & 1143415 10 ng CpGiRA G, 4
T s Balb/e /R LD s 215 o 5 30
B e 2 — B, E I A o v M O TOOR 58 2 e )
(IFA), MAEZ S, E9 T/ NPT . [FIR
T B LT 3 % 7. PBS M2 GST MR, 45 1
INECTFEE 0 K. 14 K| 28 REEHE—Ik, 5
RE 3 W

1.2.3 {HREEFRN: RKikGE 2 M)E, 4%
BUNR 5 H, JCRAME N s Lk 4 ie,
5 10% FCS i RPMI 1640 5535 W55 41 itk
5x10°~/mL, f'E 24 FLANMEE FEACH, AL
1 mL, & H/N A O AR R 3 A4,
k22 L, HA S —41nA 10 pg Pgp3Hi)&,
B U 10 pg GST LR, 28 =4l A PBS Xf

i, IR G g I R S (ELISA) T E A ) 4
M F IFN-y, IL-5, IL-17 B2 A K.

1.24 NEMEFFEREAEN: KK 2 6
5, BAHABUN 5 H, -3 ER REERIkcR
I, ELISA I %E Pgp3 fsiei . GST #uyie 2 I PBS
X BEZH LS BB . 19G W25 K A Bl T8 SRy A
P 1gA HLAIKT-. Pgp3 HTJELL 10 mo/L A 8% b5
e, 4 °C :1%, 1% BSA =iEH] 1 h, In AR RELT
) ML B BB FR FE Y, 37 °C W% E 1 h, 0.05%
PBST Wik 3 a4 SN AL RSPkl 19G1,
IgG2a, 19G2b, 19G3 HiKIEE 1 h, IMAJEY
ABTS, 37 °C #G 15 min J5, BEAR{GEE
405 nm P K IO TE.

1.25 EREIE: PMERKEE ARG, T
BF138 5 25 B Ak e 2x10% IFU 1Y Cm, B J5 4]
b 3-5 d H BB HUE 9504 T 500 b SPG



Rl AR5 2 VD HRA LA S 3 1 POp3 i ok S BEHE i/ B A S AR A B SRR 1) £ 3 1 229

Seupih, ARG LA 15 UEATRREERR RS, KRR
MBI AR FERN BIGFR T 24 LB FRGE TR
19 HeLa HZ40A, 37 °C 4kt 24 h; K5
FH 2% 2 B HIEE[E 2 30 min, 2%2 408 1 h fifi
Hm B R, v E S, R )
Fric DNA, febt Cm —$i KAt Cy2 Frici=E-hife
190G P&k ) FAT RPEZOCHTIN . FEFEN il
B FITEGRAS ) Cm AR (IFUYSH, B4
J BEALEEL 5 A IET T8 PS4 E AR A A
AN R Uk BE N S B B0 . AR R4
PRARE IFUs M, et Tlh 10 SAIRAIXT 4L
(Logl0) & #, P11 5 4> 41 7E B A B ] 55 Y
Log10 IFUs A XA E FbRifE2E

YL 60 d JEARSE/NER, A EAEEIE S,
10% iy Pk [ e, A s a3 s om U0
(5 um/iK) . H&E Yett, XUH LA T B I ones
(14 & i SIS LK SR BE P43 24 1 g Ay B
KM P FRiE R 0, TCHA WK 1, A 14
BROK I, 2, F 2-3 bk i 3, A 3 Ab LI LKA,
4, WE RS BRI o AL IR I A PE S pR e
JE(TE PR B B, 3 E AR A% IR E): O,
TSR, 1, A 1 ANRIE; 2, 5 2-4 4biZi; 3,
A 4L IR, 4, BEWNRUT R, RIS
HESY B4 HU/NBR A TSy, R E SR
B AIPRIERE o
126 FitFE ot i 2ot bicss 4 IFU
AN K25, H t K (Two-tailed Stu-
dent’s t test) f¥( P4 P Eb 4 . g B 40 45 R K
19G2a/lgG1 HAE S #T, FH Fisher’s K BiMER1E L
WAZH ] PG & AR R, P<0.05 N5 5 &1k

2 iR

21 Ppg3 EA GRS IEMMmS
125 K5
B LVE S B 3 VO, T 4L/

MAm i, RSN Pgp3 & ORI, A G A i
LU KO S5 R R (B 1), AR
Sk JE WLV G 2 Pgp3, /DN B 48 ™ AR Y
IFN-y (Thl %! CD4'T 40 f/=4:). IL-5 (Th2 #!
T 0= 2E) . AIL-17 (Th17 B T Z0ff 7= 2E)
JKF- X581 I & T AR A 9 PBS Fil GST X 4] .
BT GST Ml BET, £ b 4 240 ffd [
TR 5% A T B AR fb . o — a0 & I
Pgp3 4 B4 (21 538.9 £516.2 ng/L)% ML
T E4H H IFN-y (8 088.7 £750.3 ng/L)/KF
B THE, WOIL-17 KE T R 2R, IL-5
(210.7 £79.7 ng/L) 7K F W & AL i S R 4
(510.7465.6 ng/L) B B REAK, DL b gh SRR
CpG+Pgp3 Jif & e v i T i iU 4 S Pk The
TR 20 G 95 2 o
2.2 Pgp3 EARKZAIRSIAFREKRER
P N B Rz

R LI/ 3 WUE, BUNREFEK
I, ELISA JEAS/IN BRI Hh e S P LA i 1
119G Hirik A, 25 B/R (K 2A, B, C), Pgp3
1 B A I TR A S UK 1 ) i 0k AR
4 (P<0.01), H:Ai & 19G2a/1gGL KT
1 (3.43+0.32), WLIF%PEHAE/NT 1 (0.71+0.26),
PIEH LA A % 22 5+ (P<0.01), U fA#E—20
UiH] CpG+Pgp3 i & ey Al 75 5 Thi AU AL
BT Th2 BUGRE N o £ BeFh 4 A= B 18 Mgtk
A3IRTY 1gA Kl 25 5L ULIE 2D . E, Pgp3 & H G s
2 1gA PR35 8 T4 BB 4 (P<0.05), H.iiH &
.95 (0.480.03) A5 LT3 (0.17+0.04) T} B8y it 3%,
] Pop3 i S sE AT ARG S R R AR TR
TPENE
2.3 CpG+Pgp3 it £ %% v] MR ALK 5R i
ARAR R AR T~ A B 8 R B PR

HAH/NRARE 30 d 5, alad AR FEIE G Cm
A7 LU IR A I A 5 e A 70 - s AT A P A< i
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RIS BRI B . 45 /R Pgp3 i & g 40 (A
3A. C), &Y 15 d J5, AFiEW E BN
1.14%0.51, J&YLR Ny 40%, 1iijla]4l] PBS & GST i
Skt FRZE AR BH TA A TR iR T 4.23+0.68, LN
100%, H.2% 54 & 1 (P<0.05); i &4l i /I
BT 21 d FETCAR S AAcAar i, T XS R ZH 43R

i. n. immunization
25 000

PBS
CpG+GST
CpG+Pgp3

20 000

15 000

IFN-Y (ng/L)

10 000

5000

2500
2000
1500

IL-17 (ng/L)

1 000
500

500
400
300

IL-5 (ng/L)

200
100

0
| Medium  GST Pgp3

FJEYL S5 30 do Pop3 AILVE SR BT YL 5 21,
24 d A AR H AR H R0 B2 B s,
{ASE LB BRI TR B YL f5 27 d, S5XTHRALTE
W4 22 5 (181 3B. D), iXEW] CpG+Pgp3 i &
RER LA G2 R Ar s M ARBLIA XS Cm R AR B I8
JERYL T B

i. m. immunization

25000
PBS

CpG+IFA+GST
CpG+IFA+Pgp3

20 000

15 000

10 000

5000

2500
2 000
1500
1 000

500

500
400
300
200
100

Medium  GST Pgp3 |

In vitro stimulation

1 Pgp3 EH R&EXMAEEFF=E M
Fig. 1 Pgp3 protein vaccination induces robust cytokine production
U Pop3 i S B UL e BE S S A A A I R KT S 0 TR A LA M 22 7 (P<0.05), H. Pgp3 T S f i IFN-y =4 i 2%

LR, 1L-5 =A% T AL 41(P<0.05).

Note: *: Significant differences in cytokine secretion between Pgp3 immunization and PBS or GST control immunization (P<0.05,
student’s t test). In addition, i.n. Pgp3 immunization can induce significantly high IFN-y but low IL-5 product than i.m. immunization

(P<0.05, student’s t test).
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A Serum Ab

1. n. immunization

B Serum Ab

i. m. immunization

207 20 1
1.5 1.5
10 10 |
3 3
0.5 0.5
0 0
IgG isotype: O = 82 0 U= S0 U= S0 IgG isotype: O = 82 ¢ O S0m O S0m
2E00% FRo0Em 2205 % 2E00% FRoSwm 2B %
PBS CpG+GST CpG+Pgp3 PBS CpG+GST CpG+Pgp3
C D Vaginal IgA E Vaginal IgA
4 v ] i. n. inmunization i. m. immunization
0.6 r 0.6 r
g 04 | 04 |
S 2 N g I
%o % 0.3 3 0.3
8 { 02 r 02 r
20
0.1 0.1
0 0 0
CpG+Pgp3 CpG+IFA+Pgp3 PBS CpG CpG PBS CpG+IFA CpG+IFA
in. immu. i m. immu. +GST  +Pgp3 +GST +Pgp3

2 Pgp3 &A & RR SRR
Fig. 2 Pgp3 protein vaccination induces robust humoral immune responses
AL B LI HT-Pgp3 19G SR K A ASIN; C: Pgp3 i s AL 19G2a/lgGl Y LL{E HLEL, **: P<0.01; D E: ZfiE

JRIFR T UL IgA ARSI,

Note: A, B: Systemic anti-Pgp3 Ab responses after immunization. C: The ratio of Pgp3-specific 1gG2a/lgG1. **: P < 0.1, compared
with i.n. versus i.m. Pgp3 vaccinated mice. D, E: Mucosal anti-Pgp3 IgA responses after immunization.

2.4 CpG+Pgp3 iffi & % 9% Al E i R R (R Bk 2
SRR TE B R IE S N

/NER Cm A B TE G5 5 60 RALIE, 43834
BT PEAT DA HIR L R G B RGP R AR AT AL,
CpG+Pgp3 i & % B 4 /N B fa o9 45 B oK
(Hydrosalpinx) i & 4= 58 20%, HALIL Tl %
I, TG A 2B /N B4 B S ) B i XL
Mg IR K ik, & A 3R AE 70% LA L (] 4A, 3 1),

o5 A A I (] 4B . C)UESE & 41/NE 75 £
(Uterine Horn) JRyl K i Sz AR AE e i AN Sl H.
25 2R A T b PR 25 5 (B B A8 (Oviduct) i s 22
FREEAR—, X B2 W] DL DA A s ok, KAtk
ELAM S 4R, CpG+Pgp3 % S e 2H /N il
ORI AR R, TR e AR 1 240 M i T 6] R A
1 % 22 5¢(P<0.05), UiH] CpG+Pgp3 Jii & ity il
VR Cm B R Y A B T R
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A i. n. immunization B i. m. immunization
2 7 CIPBS 2 7 PBS
2PN g B CpG+GST s g CpG+IFA+GST
S 4 M CpG+Pgp3 S0 4 CpG+IFA+Pgp3
> Q > O 3
£a 3 E2
s 7 2 £ 2
6 1 @) 1
0 0
D5 D10 D15 D18 D21 D24 D27 D30 D5 DI10 DI5 D18 D21 D24 D27 D30
C
Mice shedding chlamydia from the vagina (n=10) (%)
i n. immu. Days after i. vag. Challenge
5 10 15 18 21 24 27 30
PBS 100 100 100 80 70 40 30 0
CpG+GST 100 100 100 90 60 40 10 0
CpG+Pgp3 100 180 40 90 0 0 0 0
D

Mice shedding chlamydia from the vagina (»=10) (%)

L m. immu. Days after i. vag. Challenge

5 10 15 18 21 24 27 30
PBS 100 100 100 90 70 40 20 10
CpG+IFA+GST 100 100 100 90 60 50 20 0
CpG+IFA+Pgp3 100 100 100 60 0 0 0 0

3 Pgp3 EH REMNKRRABERERZN
Fig. 3 Intranasal CpG+Pgp3 vaccination enhances the resolution of a genital challenge
e /NEFTE R T Bz 20 M A AL A R A 5545 Logl0. AL B: BET& Al rh A SRR i 1 LUK C L D By 4 A i
PAHS 1 PR A0/ BLR L 6.
Note: The IFU (Chlamydial inclusion forming units) from each swab was converted into Loge. A, B: Numbers of Log10 IFUs re-

covered from vaginal swabs at the indicated days as shown along the X-axis. C, D: Percentage of animals shedding Chlamydia after
genital challenge.

x1 ARATNDREIPERKHEER

Table 1 Incidence of oviduct hydrosalpinx

GIERE /N /N XU i 5 BRI BRI
Route Group No. Bilateral Unilateral Total
Tk S L E PBS 10 4/10 (40%) 4/10 (40%) 8/10 (80%)
I.N. CpG+GST 10 5/10 (50%) 4/10 (40%) 9/10 (90%)
CpG+ Pgp3 10 0/10 (0%)* 2/10 (20%) 2/10 (20%)*
LA 3% PBS 10 5/10 (50%) 4/10 (40%) 9/10 (90%)
1.M. CpG+IFA+GST 10 5/10 (50%) 4/10 (40%) 9/10 (90%)
CpG+IFA+Pgp3 10 4/10 (40%) 3/10 (30%) 7/10 (70%)
T % Pgp3 AT SR /N BB R, i IR AR A R R R U 5 2R sk B2 I 8RR (P<0.05), {ELILIA) e
2l 5 X B e T 2 5

Note: *: When the incidence of oviduct hydrosalpinx was compared between Pgp3 immunized group and control group (Using
Fisher’s Exact Test), the i.n. Pgp3 vaccinated mice had a statistically significantly lower probability of developing hydrosalpinx fol-
low C. muridium infection (P<0.05).

http://journals.im.ac.cn/wswxtbcn
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A B
Gross appearance Uterine horn Oviduct

PBS

Normal

Normal

Intranasal immuni zation
CpG+GST

CpG+Pgp3

Normal Normal

PBS

Normal

CpG+IFA+GST

Normal

Intramuscular immunization

CpG+IFA+Pgp3

Normal
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C
i. n. immunization
4 - [ IpPBs
a ECpG+GST
3 I CpG+Pgp3

Inflamation score
(3]
|

0
b [1prBS

3t ECpG+GST

Il CpG-+Pgp3

Dilation score
(3]

Utcrinc Oviduct

Ilorn

i. m. immunization

4 r PBS
CpG+IFA+GST

77

Inflamation score
[\o)

-

0

PBS
CpG+IFA+GST

7

Dilation score
[\o)

A

)
Oviduct

]

Utcrinc
[lorn

B 4 Pgp3 &A fef& x4 jEIE R IE R M B0
Fig. 4 Intranasal CpG+Pgp3 vaccination reduces the development of oviduct pathology
TE: A6 41/ BUEFLEARA I A IRULES, B: BRI af 75 T B8, g1 ZHOnaE, DI SRon/K I, IN SRR RAE; C: &4/

TR U O ST | K B A LR

Note: A: Representative images of the gross appearance of genital tract tissues from each of the 6 groups of mice as listed on the left
of the figure. B: The genial tract tissues were examined under microscope after H&E staining, a—f show uterine horns, g—1 show ovi-
ducts. DI-Dilation, IN-Inflamation. C: Inflammation and dilation of both uterine horns and oviduct were semiquantitatively scored
under microscope and the scores were used to calculate the means and standard errors for each group as shown along the Y-axis.

3 Wik

Ct /&Y H i = A 20 1 . Ct FESMRE
F (MOMP) & A JEAR A A =2 148, i 2 4h
HER A3 1Y) 50%-60%, M 20 izl 80 4FEfRLISK,
MOMP A M A I Ct Bl ks, |
ZHTREE S . (HEL4] MOMP, MOMP & A%
k. MOMP DNA 5 8 LU Kt % MOMP B
FEPUARE B RERR AR ORAPVE I, HR P 52K
JRARMIER L | PsRE A B 5T R ERNRA
%M Batteiger Z£HF5E3ESE MOMP |1 B 4l 3%
BLRERIHLIAR = A= AT, (AT Xk 2R 1Y
HORIBU AR A S ORI E R Y Cg e, HLIF]
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— RGN B RAi, T REMAETAERX, FEh
PERBERIE ST, AR X B & A A8 S E CHA
WAk AR AR B2 b 2 A 3R
IR 3E 2 F1(HSP60) . & 1% 2 bz R i S M A
(OmeB) . ZIEASPESMEHE H (pmpD) . ALk AR
FI A(IncA)%5 i FAFE R, HA /-t A
RGP R & BUHT A 50T Ct BT 40 F
TR TR A2 B SR 2N Y

Ct ZrMPEHE 1 Ct JEDR A I i 21 15
TR I TR R, AEA AR A B R
R EEEAER, - CPAF REFEf#
MHC %% 53 K 7 RFX25 Fll USF21 i kit 5 2245
CPAF JRREFEAR M-8, S MiALE4 N
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JE T A R M A/ M I P A A A SR, Murthy 452
A WESE 1 CPAF VRS e DL, i
()% B CPAF A5 300 I R I i o8 R 2, X
AR 55 43 WP B 1 0 5 B b e B S 4 MBS
TR 5A 5%, CPAF 7E Ct 44 7 [u) A5 #5¢ i [l Y5 H.
A5 7 R CPAF e A1 AN RE MARAS L 75
B A SR AR, (B4 R TR B R G R BR T
Fri R R M, Pgp3 J24k CPAF Z )5 & LI
T AR R AR SR AR A B 1, AR TR i)
WFFE LI Ct SR LI A7 i B2 R P Pgp3
POl s Ry 2R A I R R 4 T 2R ML A g
BT E MOMP H1 HSP60, 5 CPAF JEAAH{L,
$E7R Pgp3 A AE A S A YL B AT 1) 7 L
Pl

G PEIRAR S 5 ) B P 1 S SR Y L A
o TR EIHE IS, PRSI
A ZA ATV — SR B e 2R 58, B Y R A
HEAZ BT, A A A ol 5 | LA
B R G G I BN o YD R S A 3 B o
WA PR A B TE ISR NI 00, PR b I s 2
5% U MR A S A4 5 P B 1 88 1 e e b ) 2L
AR, 55 AL P e LG RAR IS, X3
HERBCR R, HE ARG S5 mEA R 2L
J&, FERIERFLL RIS R, BRAE KAL) S e 4
6L s ), BT I 1) S B, (R FI T
J 55 PR TR AR I AS RE T FH 0 2 e g2 o BRI,
SRy AR A iR AR R PP B AR I, T A U A IR
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