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Definition and progress of pathobiont

CAI Yawei, XU Wenjiao, SHEN Jianzhong, ZHU Kui"

National Key Laboratory of Veterinary Public Health Security, College of Veterinary Medicine, China Agricultural
University, Beijing 100193, China

Abstract: The host serves as a habitat for a variety of microorganisms residing in the skin, oral
cavity, respiratory system, etc. Some of these microorganisms that are usually harmless but may
become pathogens under certain genetic or environmental conditions have been observed. A
new term “pathobiont” has been coined, which, however, lacks a formal Chinese term. Through
analyzing the word formation and related studies, we propose the definition of pathobionts as
pathological symbiotic bacteria. This review briefly summarizes the pathogenicity of
pathobionts under various conditions such as host flora imbalance, exogenous pathogen
infections, and nutritional imbalance and the multiple pathological effects induced by
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pathobionts, shedding light on understanding the mechanism of microbial imbalance in the host.
Keywords: pathobiont; host; pathology; symbiosis
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A AN A L A BRI iR 2 8, b/
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T8 F U R H H R ) 56 R P

IR E W E EmiES, WMEYEZR
PIAT 1 )& (Bacteroides) . JEEE [ ](Firmicutes) .
AR JE TR @ (Proteus) . PERTIE P #ER I, ax gk
1 T A R S AR e S BTE , DA THRAES [
RIAIR, J21m RYERHEOR S S R RPL
TEARRED, BRI T — 2Kl
F, ABTEREE BAL B S5 T T RS BUR Y
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J&, XRIEVEME . BRAR . BEIRE . 2K
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PIHA TR S S A SO T 16 £
PRI A TR OE Tk, S T HAE S . B
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HAENLHI$EE S
1 ZX

B S A R TIZIRNL, “pathobiont™
TR AR 18] 2844 1 _E W] 43 A “patho-"Fl“-biont™,
B & 25 [ Fdisease”, ¥ H“SPIRMLH”; J5
B R B SA IR, B GEAR R ER
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REFR IR Bope R A, i AR XS AR A Y S i 1
Y B R3S AR SR T, “pathobiont”
BR BT B A= B0 1 R B A, T 2 A
B ER . 8 FEREUE, D
Pk REUHA 25, B IR ET R AL A T
“pathobiont”BU I BENLIE . KT Bk pdr, A
SCK“pathobiont” B H SCARTE & oA i B A=
P, BAETE AT RETS A BN AR U
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Figure 1 The role of pathobiont in the intestinal microenvironment.
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KA H, ™ M B Z= M 559 U AT 7 (Bacteroides

fragilis) ™ £E (i BEA M 43 i 28 1 i 2 3R U7Vl
i F R A E-17 (interleukin-17, TL-17) 5%
55T IR SRS F 3 (signal transducer
and activator of transcription 3, STAT3)fi5 514 'S
S M AU BB, sk
F A RAEMEHE (inflammatory bowel disease,
IBD)Z — it i P 45 W 9% 09 8 3 rh B B P R 28
K B ¥ & (adherent-invasive Escherichia coli,
AIEC) ) U B AERS 21 IBD fr 5| (4 36
B AE SR AIEC IAKTY sk AL,
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SR ATIEC AT REXHAE il I A i 24l
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PRI, RE ) P 200 B R S 9315 5 i 3K T R
A BT A B0 T g A AR
2.1.3 INEIRIR ARG

AN AR 28 18 FOAEER, RIS
A PR B A TR AR VS TE B ) I 0 D e g
FEBRAINE , EEEOT, SRR
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Table 1 Pathobiont-related infections and pathogenic mechanisms

Species Features Colonization Pathogenesis Infections

Porphyromonas Gram-negative  Oral cavity It causes an imbalance of microorganisms in ~ Periodontitis,

gingivalis rod-shaped dental plaque and produces toxic products, gingival squamous
anaerobic promotes cell invasion and induces chronic cell carcinomal?#-23]
bacteria inflammation

Parvimonas Gram-positive Oral cavity Extracellular polysaccharides mediate host Periodontitis,

micra anaerobic cocci interactions and can adhere to epithelial cells  odontogenic

Fusobacterium
nucleatum

Bacteroides

fragilis

Helicobacter
pylori

Streptococcus
gallolyticus

Escherichia coli

Clostridioides
difficile

Enterococci

Lactobacillus
iners

Gram-negative

anaerobic bacilli

Gram-negative
anaerobic bacilli

Gram-negative
microaerophilic

Helicobacter

Gram-positive
lactic acid

bacteria

Gram-negative
facultative
anaerobic

brevibacteria

Gram-positive
anaerobic bacilli

Gram-positive
facultative
anaerobic cocci

Gram-positive
facultative
anaerobes

Oral cavity,
gastrointestinal
tract

Oral cavity and
colon, female
reproductive
tract

Gastric mucus
layer and gastric
epithelium

Gastrointestinal

tract

Intestine

Colon

Gastrointestinal

tract

Vaginal

and evade host immune clearance

Encoding adhesins for interspecies
interactions, including Fap2, RadD, and aidl,
FadA is a common virulence factor

Secrete BTF toxin, increase the expression of
spermine oxidase. Induces the abnormal
accumulation of Treg cells in the intestine,
accelerating cell damage and canceration

It can adapt to gastric acid and secrete CagA
and VacA. Enhance the inflammatory
response, damage mitochondria and
endosomes and change plasma membrane
permeability

Produces three virulence factors, which bind to
type I and type IV collagen and attach to the
heart valve. The virulence factors can be
expressed randomly to complete the stable
colonization

This strain can regulate various toxins such as
proteins, cytotoxic necrosis factors, and
colicins, disrupt the cell cycle, promote DNA
damage, and affect cell differentiation and
apoptosis

The bacterium has evolved two toxins: tcdA
and tcdB, which increase the permeability of
the intestinal wall and damage the
cytoskeleton

It adheres to host tissues through cell surface
adhesins AS, cytolysin, etc. and can survive in
macrophages and complete translocation in
intestinal epithelial cells

Under dysbiosis, this strain releases
hemolysin, which forms a
cholesterol-dependent pore in the vaginal
epithelium and promotes invasion of
pathogens

abscess, apical
periodontitis(?¢]
Periodontal disease,
Inflammatory bowel
diseasel?7-281
Diarrhea,
inflammatory bowel
disease, colon
cancer!29-30]
Atrophic gastritis,
gastric cancer,
gastric diabetic
nephritis, gastric
malt lymphomal3!!
Endocarditis,
urinary tract

infection, sepsis®?!

Gastroenteritis,
acute diarrhea, colon

cancerl33]

Pseudomembranous
colitis, toxic
megacolon34-33]

Urinary tract
infection,
Bacteremia,
intra-abdominal
infection,
endocarditis*®!
Bacterial

vaginosist37]
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TR B B g A AL RE 1, (HR
A wA AT BB AR AR, B/
Jo AR v g B, g P A T AT R SR TH
F R AT S L R EZ EOERIEYIE K
BB APl HR AT R T L pH AR
ARG E FERBEES S, AR AR Y AR
A 7 B W T AN [ AR AL SN T (AR i A
P i & (Pseudomonas aeruginosa) 7t A 1= % i
J& . BRI FR B 5 A YRR 32 B
B DX 35k A A (] o 28 A T 1) 1) A AR A5 BRI,
RIHE AR B N &% R U 3R 5 3 R (cyclic
di-guanosine monophosphate, c-di-GMP)+&— i
2RSS AG M, %A A AR KT A
U0 1T EQ TR 55 22 b e A T 7 R e =X 2 B [
EAREAXR A, R ARV A 2
A1 R0 FE R E R D, s B AR TR R L
A YRR R i A B 41 M 7R A W 1 5
T 2 SR AU I AR i i 1 T B0 B LA
A AT g2 AR W I B i 7% 01 A 380 1 -
AAWE5E KB, 2= W M AT 1R (Campylobacter
jejuni) A9 A A AT B P AR R 2R M K
A E. B LEERE E, feffHEEH T
Syl b Rz ) 7 B B R 4 (dextran
sodium sulfate, DSS)WA/E T, i B A 24y
O ) RSO RS AT, Zot b b B A% R %
7 Toll #£3Z1K 9 (Toll-like receptor 9, TLR9), il
/N DSS 251 R IR R D X RIS Y
KA e DSS 51 9 g 18 Zh B0 1 9 E J
WA K o 3K — S BB s g A TR 1 2 R S
TR I 2 R TR B TTA G

B U A O A TR I s i R e R
A W B AE) 2R B8 DA E R AR P9 1A 5 T R A5 AR B OK
EEMIEH . SR, Hhobh ik 4 7R 5 gy 1 ]
o R AR I AR K ROEAR DG . FRATRT AN 9T & B 1
F AP LA i 38 A T AT 42 o RIS AT
(Avibacterium paragallinarum)fit 4= |, f0.45 4%
BRI (Staphylococcus) . 1% Bk 7 (Enterococcus) il
ZEHUFT I (Bacillus) ;3 #e A TR 3= %l 5 22 [T

FIVEDSZH AL, 2R R BEAE A IR ST
B2 [P AR B T A i AR A . R,
3 T A R X T X0 2 TRT I A A 5 AR AR
PN AR I A 5 e PR AR TR R = ] A
A2k R RE s i EPUAE R 09IR YT ACRIT IR 4F
214 EFRAEZER

o JHL A TR AE BUR T I BG5S Ay
I 2 A DXl L Al fe BRE A= ) o R v 1) 7 R T
Ui COBREMESLI = AT ek . A X BE
HAME—RIE, T eut #RghF AR R Bk
RRWiTR ) & 1R, RAFEMIESTRAIERP, (H
FER RGO, 5 A P mT DA FH I
FEGTIR AT E O, Il BB o
I 4 K B #T B (enterohemorrhagic Escherichia
coli, EHEC)Z: R4 i) eut #2\F n] | FH 34
XN 1) 2 B AR ks, #5 B EHEC 7E M1
] 5 A A I A RR 2 o i W i AR A, Tl
e ) 7 2B 18 RAEFR ALY VTR
o\ DL o 8 e A A A 1, IRAS AR
KA EFH AR, T & W iE B,

TEE RO, BT S TR A K B
K piB o AEMITE R 2o E %, SNt AR AR
AN EE S LR IB UG, Yk
BEW A Y I, — SR YRR e R R R AR AR K
RS T3 ) Jigy T A RO, (Hk ZAMK T e 2
AU B IA BN I 75 & s . WFoR AR,
IBD NI AAEBR# W FE Mo, Gl
2 T AR B 1) o B PP R B i 1
b il 350 1 B MK | IS BB SN
RN, 5 g B o i 8k 1 58k
F DX P MEE 4 s e 85 40 2 s 2 2 5 7 B 1k
IM J& U % A I T & (Escherichia) . 12 )&
(Clostridium) ) 55 38 58 , 30 s B 3 A4 T Y
WTEREYE, ECA 25 WA I M 3O YT
K102, ML T BB TR B N AR TS S
48 (reactive oxygen species, ROS)H =4 , filt &
AR S b R 5 B Bk A B A R ik
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A e A AR R B, el A T TR Y L
B 5 FERE, WhnsEe iy, SECESRA,

AR AR R T A A ) M RIR A )
K& . WAL n E B s e my, AL
Sl R B A s b O U AR B,
T EE 37 DA M DR AR TR R 32 A AR IR A 104
SR, TEME RGP R E ST, K 2
A T 2R A ) A AR IR B R 38 2 — 14001 A e ke e
PERE N 0 B miE s, 80w T 407
SIEI 2 R a7/ 2R A L S 2 € R SO N g
AN RE T A B , T T Js AR A << A FE:
SRS RAS , DA ] PR AR B e A T iy A 4K
T2 i 4 75 0 St DR A R e % A W 34 3 2k
AW RERE, SLBIR B,

SmEP AR E BRI AR, fdRE
AR I W2 T ) O A T 3 = e R
It H 2 W 1M AF 1 (Haemophilus sp.) 25 3 A= 91
HEEE IR MBS R
(nicotinamide adenine dinucleotide, NAD)&4: ¥
Rt B B SCHE Rl I, AP AR T TR i
Hor &AL NAD iR JFIEA NADH®,
e R TE EMFIGE H Y NAD=F B8 5 A 2 LL4E
FEmg MAT A M A fF 5K, RINWEZLLKNY
H5E Y e W58 3 50 B AT 22 AN T 7 6 e K TR
(Staphylococcus chromogenes) B #5423 T 3% |
- W% 3 i) X 0 1M FF 7 (Haemophilus  gallinarum)
FAE I 5 e 3L A T ™ 0 A 28 BR AT AT P42 i
NAD A W)6 O N TE F2 4 h Rk, @I g
M AT A SR B0 B 519 NAD SR IR IF A
BHE, 51 RN IE G
215 HERBINS

W8 P A A 2 SRR R AR L
PR AR TR RN B0 T 3 [A) AR AR FH A9 G B 4
PRI, X6 TR R A 27 A S 5 ML 3 g g 42 3
i o AE U, S B B i B2 (short-chain
fatty acid, SCFA)3F 2 Fp A= A%t I b K 24
Jfd (intestinal epithelial cell, TEC)) RS IT
hKEE, SCFA Jj& IEC FALBERR fLhy £ i fe

SR, AT AR P A B R RRUY . T
PRk (butyrate) & — ' B IR B F} (Lachnospiraceae)
F198 B 1 RH(Ruminococcaceae) 4 4 4 & 1 4434
Yy, ¥EZ5 R REEE, R R
15 et e . SR MEAR 18 (Clostridium difficile)
A 2 [RBAPE DR A, W) T 1935 48
BE OB ) LB AR —&8 53, AT JChEARE
B IR 15% Mt B AHERS ) I HXR MR D R g
(Clostridioides difficile infection, CDI)J& i 4= E #H
KGR F2 )5 . 78 CDL/NRBE R, i
iz iR A 0 B AR AR B ) o M 5k Bl
MEBBBUA R L TR AT 2 in YT
IF L fE AP R MEAR B T 20 0 Bk T i 2 R 1Y
R K40 cyclo (Phe-pro). cyclo (Leu-pro),
) BT AT AR T bR 4 0 ) A Bk
(methicillin-resistant ~ Staphylococcus — aureus,
MRSA) 1) [ 18 A= 4 I8 75 200 51 18] 1 3 A4 200
el YR X AR AT £ 1 A0 ) g At B A K A R
77, SR XEAR PR R A SO I AT R LT
AWTE R, Bt s 235 1 2 ATLAA I8 T A= P
TR Z AL, FEGE N S R RN B R A
VAT 19 85 2 11 AT A Sy i B 2 T ) A TR - A
TRk, R R IR AP BRBED A
O HEAb AR K AL B Y B FR BRI, 2 it %)
P AR DA 0 8 65 ik 51 A1) P R 5 12 3 205 1
1 O-RME ZE CEE L Jm L R
A0 AR 1 Oy 2 o AP S R A 3 S A
ML, 5 RMLREE I &Y s LA TR B A R
PRSI BOR LTS 2R 2R, F20 5
B 45 LK 2.
22 REBHAENEIEMN
2.2.1 TEEREIRKIR

f#BOIRAST, R HE LA AT A B A R
W AR I A o B BIF9E 3R W] T AR Y fig TE R
Vb5 [ (Serratia marcescens) il 1 1+ 3475 4
RAFEIRTR B Toll £55- SEHX JE Jt HL A ) 1821
T BLIR S N W 18 58 A W B R 8 i 5 R
A ORI, TEMG G S 45 I AT gt
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Figure 2 Common pathogenic mechanisms of pathobiont.

HE TR AE I R A o e, BT T B0 TR RR
I IE bR a0, FERHRR A, g
WimiEFEEEEY, 78 IBD AMRHPREE L BL, g3
A TR A A B T R ML B IR B R, S5 R
Bz T BB A LA/ B R BT R
P AR PR A RO PR A B RIS, A K
FERR 2 O M K AT B 45 5 a5 17 32 1 3 IBD
TR 1) B A < B R AR A A B0 1 )5 Bk
BHRS I 55 URT 1A | 26 R 28 1 KA A TR S 18087
XSO I B ] 7 A AR I, 0 I R B
A WIS AT B 1 RO, DT R 4 2 5 B 3 A
AR
222 FEBWERIE

g B A T 5 0 A HL A AR L T A W A
KT 20 . IEE AR ERPES, |
PEIREE T MW S e e AR OC R
T8 BR R 5E A A T ELAT S AR 2R A2 R

SN E RAE I TEBOR 1. AR AR/ N A
JiE v R B — Rl B AR T (w44 0 N11060), H:
FTH b AT FESZ A S R A U e B . B R E
WL ) AR BUE 5%, A SEPR_EA A T [
Fift & NI1440 1 N1968 (564 R 1, NI1060 AJ il
ok BT A P A 8 =R BZ 4K Nodl (pattern
recognition receptor Nodl, PRR Nodl)F 55| %
IR 2 i) RAE™
RAE/NIE PE R G RAE RS, =18 R
SEMER N E RS 55, 155 R0 /MR P G5
J& caspase-1 WG S IL-1B . IL-18 F RS B
Bl R A P AR TR TE BRSO TR S AT AR
g bRz /N GTP i Rho FK 7S H
+, EZEBE RN & 4B A S HE R
T, FFHEMATTAEFA LT MEE S
HWL, 15 E pyrin RYE/IMERSER Iz R G
A0 AR P g B A TR R H A BU 5 5 B Rho
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GTP BT A5, 2 B0 v] 90461 1 32 41 i
SRS AN 27 N8P . T 2 S )
FET- . SRR ZEAUAT A (Bacillus cereus) e fi FE 15
EEL IR IS ART= RS TERSEZS e sl k=W & N <Y
W FYeRe i B DA S, IF 7 A FLIER S5 ) Jo b
Kimi& pH fE, HHEAE S0 B0 AR P,
HY AR fAT I R R RS, Hi bl
C3cer # % A 532 Rho GTP Jiff & 4 555514 ADP-
bR, RN 2w, & .
M K 2 R GG PEERR Y, MhiE R
LML R A DA 50, BaiE o AR MERR B
# & E Rho FGMAMEEAL, A HR TedA
Ml TedB, ZH A5 Rt R 451 580 A sl ik
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RARAE, [FIEE 2 Fieg s R rl g gk IL-18 B9y 4
pyrin FPE/MAE LI N Rho GTP &1 Al
IL-1P A4 22, I caspase-1 175 AMIAET=( 3),
TINEE AR B 5 | RS A AR 45 1 AR AR
223 SEHEARIPERE

it B i A R IO X6 LG A B S 1 A
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by B B A 0 0 ) 240 T 2R N 1 R R AT
2 00t ] G A AR R TR 1 S i BB, IR
FETR 7 HE 1 40 TR R L4 R i s 1t v R A A
A= KBTI A ) S i T b T ZH 2
With CD4™ T 40 M 7E %44 K51 B (transforming
growth factor beta, TGF-B) . H 4i il / & -2
(interleukin-2, TL-2) & 4k H iR (retinoic acid, RA)
HpEAL T AL AR RS PE T 4 MY (peripheral
Tregs, pTregs), IZAMMIIE AT LGN T 240
ML) 3G 58, ST AN 52 IR AR T T c-Maf
4T 4304 TL-10, DT 4RSI 18 -1 ; i
T OLT g PR AR TR ) PR 1 7 25 5 5 W R R
ELLEH CD103 W SR A0 7318 RA, 7
TGF-B Bl Ry B T 4HMd(regulatory T
cells, Tregs)!*®!, (HHLLEHEE S5 40 IBD Jikt,

ARICEUR ST AETE S CD103" 44 28 4R 4t A 1)
AHIEIFALL pTregs RN , 111 A2 5K 51 241 Jfd 4t Bl
T 418 1 %I(T-helper 1 cells, Thl)., 4By T 40}
2 U4 fifL(T-helper 2 cells, Th2) X4 B T 40 17 4
(T-helper 17 cells, Th17)AYFL R, 7E IL-17 (A5l #4
1355 T rh P 20 TR R 7 i R e g AR
WL AR, T T2 B AR TR R IR 1 AR Ak
2 35 6 TR B 41 it (innate lymphoid cell, ILC)
M oAb 5 E . ILC &4l Ml 3Rk 15 40 R
ILC1., ILC2 # ILC3 —=2&, Hrp ILCls 4l
IFN-y, TNF-o, ILC2 43 IL-5, IL-9 & IL-13,
ILC3s 45 Th17 4Hffl . Te17 4l 3L 2 5% 211
T A 922 2 07 - 00 R A 7 A b RS AR I
IL-22 5 IL-171%,

3 REREEMARFREEX
i B W ME RS A AR SRR S 1
. SAEYERIA | REE . SRR REAL N A B
PEVEPT BRI BRA SR, L
LR B S S POR R E 2 2 U,
DAL aHef o 0 3 LI A BRDRE A B T 5
7T o R s 0L R B 14 1 W e B TR
M H 2 A AR A R B PR E A, BRI Y

FLA B 1995 T 1A e B A AR 9 D B e B AR K
SEFABTHEN S R A A R T R R X —
el RE 20 il 50 ARV, HATE A 250
A RS A TR T TR Y7 HORMER I 5 Y &
RVESE 98, Al R B 2R B T AR AE 32 (A rh
H R B T A E AR A, AR G
ARIK 90%!101981 - Fyuruichi ZEU O] AEI5 {b iy
At M 2 R R g A 2 o Tl A /N U % o
HIA K E (Klebsiella pneumoniae) 1 K I 1 # 51
T 1) WA T8 RAE 5 1% FT B\ A B A S S AR A 2y
B 18 BREEMSI ) 5 75 11 IS TR B Y TR 7 Bk
H 24N F18-mix, ZIRA Y Rl i i 4 45
BERR A P, 3800 e B A0 P & AR AR L Ak
NG E22Y 7B Ra SRy VAN X (391778 1= I SN R (BN AN )
PG A, IF A B e A R . B/
o P 2 TR A 5 BN AT R OG5 4 e AR
PROLF AL, SR AEAR Y B 5 0T s ik
YR LLB], DA RORIT B gy . 7698 1 g
D TH, o B A T ) A 2 B 5 e i A
th & MhE B 2%, A R T B 5 5 AR AE
e dp Bt R S B RO ZRE AL A B P R T
i Z AL Bl A ERCPUR A, AR RUE
Py i) i 8 SR s e U s Ak B 2
L2 5 )R e e W A A, I AR S B S Y
F o A B I 5 A B A 9 X 4 5 1A -
KE I

4 REEREE

o JEL AR T 5 1) BT o 42 T b B TR IR
FAL IR E MY RS, B9k
THCEE PR A 0 2 R R I i ) 2 L LA R S A
VA TF U AN TR AR AR s B AR T 2 B R AT
RES N BUR RIS 55 mm kR, Wik
NAZRHIEBERR . ZHBE b R 40 M LA S T 45 R
RN FEZF L. EHRREILAFE LN
IBD F45 B M, e LA % A 40 T 2 28 FfT
RAMER A . MEF A . 2Bk 4%,
BATT N 18 2L A Tl Al P A bk sk B R B
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a0l BEAl, BFSE N B ISR LR R T ML
P TR AT L Bl i B A Ok 51 R iy, H
e AR S AR AR K R IEAE S A
HIEERTA . AR (Sreptococcus) S g HE A T
X 2T i M A A 8 0 mT ARG IR TS B B,
s JEUATE T EAR N B I skt rT i B
1 ZEV)1 ] R Hi(Salmonella enterica subsp. enterica
serovar Typhimurium) A= & 580, FF Bt
A= F B — R A ER B sk R
TR [0 S A= ) B3R 7 SR v by >4 P 8 g A A
BRI PR 5 A R PR VR e 0 BRI o 2 PR A 1
TCHFLE 5 H G BB X I AR A0 ICU i
B, R S AE TR YT I 32 20 0 i o B AR TR 1 9
PRARPE, B AT IR 4R A T B D P SO I 2%
Y o TR SO B AT BT 25 W08 ROE BR
FIF 07 B G 3 o B 2 TR AT i — 20 e A A
PEo PR b, WABRIETE R e vh R )
VERABRATRME T — 28 MG T A, R
15 32 A AL W AE IR TR AL, B
T 20 TR 7 25 T8 2R B it 245 240 B ) Jak g i
BN R AR ) B- R A B ] O R B R
Wi K BT B oG, BT o Tl T
PR H DT TREN AR, O RkES
FWEAT AT L3 5 W 3k v ) BR A FE VD 1T R B A A
HERRGLAE M X TR AT DL o X 25 A 1R 2
77 b R AT A A AL, DA 4 s KB Y v il
T 00 1B IR | g AR TR F LR TR RT E .
WS BURE M EAEN, VAR YRR . bUE
RREFES5 ) Z RN S R R AR, 4
R 1 1 TR I R AR AR TS

AF 5 g 3 2 BRRE A= ) R T B B B0 7
B oL, KA BT S AR IR R A &
NG BRI T A BBk, IR R P
HHO B0 TR Y 2 L R 2 2 | e SR AR
T2 2% (L4 QI ) 5 05 RS O A S P oy
PORIRIT P HE R B, TEARZ M E Wi R
I R R, PR A T A A 5T R AR L
HEEE L,

1E& T = ¥

S HBSRR T, RS SR IE SO
gr, BWISCERR; RICH: B R R
Sy, EME ST AR SR LRI,
AR MO s . WA
B BSCEELH, R IR

16 A 25 oF BT = WA

P 75 W 4 JCAT AT n] BE 23 R M AR SCPIr 4l o
TAERE AT R i 8 AR R
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