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Effect of relative humidity in swine house on pathogenesis of
swine pleuropneumonia

Hyun-kyu Jeong, Jeong-hee Han, Jae-hoon Kim*
Department of Veteninary Mediane, Kangwon National Untwversity
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Abstract : The effect of relative humidity in swine house on swine pleuropneumonia was examined in piglets ex-
perimentally infected with Adtinobacillus pleuropneumoniae serotype 5.

A total of 20 piglet were grown under 30~40%, 41~50%, 51~64% and 65~80% relative humidity chambers after
mntratracheal inoculation of A pleuropneumoniae.

Characteristic fibrinous pleuropneumonia was observed in the pigs grown at the low relative humidity groups.

The detailed results were as follows :

1. Growth performance and environment conditions were lower than high relative humidity groups.

2. Characteristic histopathological findings were fibrinous pleuritis and pneumonia accompanied congestion, hemorrhage,
thrombosis and edematous change.

3. Antigenic distribution of inoculated bacterium was found mainly in alveolar macrophages or accumulated foci of mac-
rophages adjacent to necrotc area.

4. Characteristic electron microscopic findings were proliferation of type Il pneumocyte with increased lamella bodies

and activated alveolar macrophages with pseudopods and widening of interstitium.

Key words : relative humidity, Adinobacillus pleuropneumoniae, fibrinous pleuropneumonia, alveolar macrophage, type 11 pneumo-

cyte.
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Table 1. Changes of growth performance, air pollution and improvement after inoculation of A plewropneumoniage according o re-
lative humidity

Relative humidity(%) Improvement(%)

Parameter

. amme - 30~40  41~50  51—64  65~80 (©5~80/30~40)
Feed conversion(feed/weight gain) 2.89 2.65 219 2.07 39.6
Average daily gain(g/day) 434.30 456.66 488.58 574.48 323
No. of airborne bacteria(CFU) 320 264 192 176 81.8
Ammonia(ppm) L 9 6 3 2 B0




Table 2. Clinical signs showed after inoculation of A pleuropneumoniae according to relative humidity

Clinical si
Rfiléflvc humidicy(%) o Demeanour » B o Dyspncag]17 o ACoiugg; )
’ 0~40 T +~t+ +
41~50 + + +
51~64 — — _
65 80 — — _

- norma] +;mild, ++; moderate

Table 3. Number A pleuropnewmoniae isolated from the lungs
of pigs at different relatlvc humldlty )

Relative No. of pigs No of ]ungs
_ humidity(%)  inoculated isolated(%)
3040 5 5(100%)
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6580 5 ~ 0(0%) o
A pleuropneumoniae - 4-& JF T F SA¢nzd

e =AY ddiE
#Fx)ch

MITEHE AL S EEE A2 5 E 9 A plaropn-
eumoniaeS] A AL Table 33 2ol AuiFE 30
~40% FAEH FHEE 41~50% fFALAA
AR o HEA Bl gol =Urh

R

M| ZABIN A2 1A pleuropneumoniae H-F 4 -&
N E FES Ao HelzAey 239 Al
FE 0~40% FATZAAM dfad dFad, 33
W FAAY 2E 2 34 U §AAes #E
s AHFig 3). #ge] 74 due e ¥ =¥

QD HALAS B Hxge v g
’éwi”‘é B] ?’—94 27g BYn, AEFHl = gl
3 A& AqAHa, Ev? 2 A7 HEEHo
x.éf&Pi‘:} Fig 4, 5). H¥9HE H{ie
F ARen A|t Az A

23

, 824 A ’E}EE—' 3} A8k

)

a L e4
o

(‘.h‘,
o HT.
?R

ox
T

o,
r Jo

i
2

go X & mpo
N

Lo X
_Qﬂi__xl
fa)

-(
0

o~
i)
br
olo
i o
2
e

oy
foo

o
=
T

0% F A

= 41~50% Aol A = *‘rﬂﬁ-r—; 30~
Boe 7 e ARAA ﬁl%ﬂ%
Wi 2424 2 9 54 HekE
U AdlSE 51~64% AT FUFE 65~80%
FAE e FHg Wz ade B 57

s1dch

0¢
o
w

AR SIS A 1 A pleuropneumoniae 54
< HEY HAY Gl Bz st o Ay
o olate] el i Pk Ao
0% FATH FREFE 41~50% FRAFANAN B
L=

Fge AU Fdo ¥x & Fu uFd 2970
Atz 23" gz do) A haFoll oty
g so] AAY 2AFAege ez vhebsteh #
X, 7183 g A7 BN A A e Abs-7 gt
Aol A" et #EE A Fg 7, 8).

BUHEE 51~64% At d FHFGE 65~80%
FATAAME FAd9 d9e BAY 7} gt

DAHO|EH 2 1 A pleuropneumoniae 512
HES AA dge A gos #3233 40 4
W& 5 30~40% FATH FHFE 41~50% F2)
o A E}"oh‘} 278 Bk A4 A 39
AENEEL g8 dolB F7} QI o] 5 HX
9 Fodle HEFS g8 dE 43k &
F79 A7 BRHAATHFg 9). THE R-9jo) 4
< A1y AEANAEE FFHo s 3o
ZAFEFYAMN = A7 BEFHAG. A28
FAAAEY FAe] #AHAoH AEXAYolE
¥ @ AW A S (rough endoplasmic reticulum )@l &
2, ARA 54 (mitochondrial cristac) ] £% 2 %
F A (lamella body) 7} Z 7ol XA TH(Fig 10).
HEGUol= Ao Als)o] getg ¥ xys
AE 2 AxAYoles FEY HEHS @o) i gl
© A7 BREAG FARAE 534 wge
Hoj ghabd ez gFEAch

32

o F

AN TFNAHE doka dHA A p-
europneumoniae YA EF 5 F-FAE NARE HE &
F ANEEE 30~40%, 1~50%, 51~64% L 65
~80% =2 FAF oL, HPAFANYS Weldtae

— 135 —



2 #3438 A3 FOE$5E7) 30-40% 41~50%E
FAE AP € 28 2 £54 ¥ss
T A frad HELGAAE Bgr =3 o5
AYTEL AUEETT 51~64% S} 65~80% 2 73
" APl vt 4Fgo] Y1 JUEFEE A9
T HF ALY BE AR 5YFA sey 5o
Grolrta AR GElAFSFE By Bd A}
S387A4EH S JERNA T

HAANM TE/AH S ol HIAA M,
vpojel X, mle|nZetzuld 4 AR F& $4 3
A5 s 53 Fr|AdE dove Wy
Ae 27t d5dtd Jidoes Furt Yo
AA Axste F7] 494, trl&xr) s3siH
FE7F FolAA & FA 3 n s,

Wathes 52 £A4F2] AHEEE 5% A EE §4
ool 3l o= AL Ee L%}t Tukxlojo}l §
gx FFsGom, 30%vtely 9% o] 4=H 7t
doll dA ZEE = AU R AEF 2
g Agde] Zaddn sHe a2y gukdoe
E A AdgES 2dstede B2 vgo]
of iAoz olgria )

Hsu "3 Wright $%& 3718 §3lo Agse
A& FNFE 50%01 8 AY 80%0] oA &
FHEGR Ao JEET) 80% el &
=7t 9E gele A d¥ s st a s

B4AR =HA e TEe dRERY HYE o
A R 5o o]EAE 44 AAY £ doy
FE9 27t Yo EARY dryol rias R
7 F7HE A AAFE Sk Abagko] 7Haxo]
ZEFF7 59, 3FV1ES] &4 2 TFAY
HstE xdsA €oh O Ao 4A ELAg 1R
9] o] A 9| F]ie] &olaAl Hu HRel 750l
A AX A7 e F7Y] g5 ol
Zaso sFrIAYe] Ao} AARA LT EH)
&9 HAE Y s ress

U= AR FES FA89 %}9_'40}7}.*_%
3 23t R Yo7t Hr X9 g Fo
3F712M Y x AAHD, AlRREEY FAS
o] F7Hs B & v Bauydoys,

Wathes 2 YAl dre 71 Ao BAy
4% A9 AP sgen o5, % 2 &
izt L FHo] ;WY TFENMNTS F
7NFANAME o= AR AFEC) JhsEta ey
Pastewrella spp. ©= THE AT EA vt F71F9 A
Zdo] A}y Yy I gEE] Mde A
HE7F A0~T0% A& o9 RzET R S of
oA EE g ETE 50%0]del M Eetg sttt

A sRew olHg MAEL FUFdME 48
T ol EAMNY FdgEel meE sEe) W}
Ao 43y 5 FYLAY 5F71EH 2R
& A A WEA S E vdsATt T g

2 AN E gl g AT EL 30
~40% FrATAN A= 2,898 wate] A S E 7}
LTS AR LT 0] MAHO 65~80% 3
AME 2078 AL, dGESAZE 30~40%
FATANAE 434.30g/daySlel FHFE7} A5
5 A 65~80% FATANMNE 574.48g/day &
B}

ARG S HAAN G FFE vusged A
HEE 30~40% FRATANE FetaldF7t 3200)
U AdEm7t 452 Dol 65~80% 4
TAME 17622 Zastgi, deyolrbady v
30~40% FAZAMNE ppml®) Hste] FuiEe
7b 45875 FobAA 65~80% FA ol M 2p-
pme 2 stk Wb Al FErt Fob H A
BAET A8 MNAEL & F AU ol
g A#= Curtis 55, Curtis 57 2 Wathes 599 3
T Ao dANEE & = AA

A pleuropreumoniael] 21§ 2] FotaAEL 1963
ol g Bad F Ay 713 27t e &
F7138ez 434, 34, ka4 € Mygo e
dEE A, F% 2 A Sl 28 Buks
A AFrad 45 dogign deix dge

Litde?} Harding? 1211 Lernan S5 Ap¢d @Al 3t
A2 Feude) BN FRH AN Ad2g
2 7183 71gA Bl YA wdNo) Ex) s},
2 Az £E4 vFY Fude Sus
el A dRad dY e 2849 AYe
BEHA2H, Sebunya®t Saunders*& ) 219) b7}
LH %di*éfaaﬂoﬂﬁ +384 34*}** AfaA HE &

YA HE s #FYx e A2 F
‘ﬂrﬂlw] By Ky @z}zw o*é b3, HAfad
g4, AEZY A4EEn 28, 253 2gzdn
Fooll {4l dEs 2 *#4 ZFTHE #
e sk

2 APAME FNEET} 30~40% L 41~50%
FALAA Fg, THE2H, 71 g J8RA 2o
543 5871489 dFFFLUS BYT, &
iAo e AAN AFE A HF, oG W
A Mg el BAd e A s, HEute )
Fo R4 HNER A AFLH SF% £
7 AU HelzAgs 44 2dow
Y, 23, 94 2 534 Wste sus 4%

rr wlo



24 FUES dEadS e A3 A pl
europneumoniae®l 213t A2 FH P LA E B A

|_°ﬂd%3§}$’ﬂ A w2 2AY 9 6“’“’#‘%“
T2 U 3E A9 Ay ggd Paahye
tha) el olsted galso] AAY xFRletel dE)
Z ueiston] Hx, 7#A @ 71 B3X Aol M=
dA o] AF-detat 2ol ehalE deg dEy
ek olei g A3k Ibargoyen B9, A B o gl
o] Aol UXNFgE & 5 AL

E4AQ MAEAv A Lo R: HEus &
Mabil v gAdske Sed e W EE
o] A 19 AEGANEE FEHO L TR
H RAE IR M ]t AREda 4 2
iﬂi’}‘q*ﬂj“’l F5 B 7 A

ol gt 4L Perfumo Gt Aol ¥4l Fub
| & o) l—i“o""i?] Aapedn 742 Ao s A 1Y

DA 28 XA By Wsksh Axn g

>

Aol A s4golet g ware} QIR ES ok 42

AT

ool i AN S bz Aol hstol
e 4 4 gldlont A p!maro;mmmomac K
Mg FEste] Furieke] Al st dE A

: O AL e N :
A AHAA U ogloni gt

IFtdo) dAE=d F23 29198 4 4 2
Rom TEAGe | AA TN Fe8 v
Atg b sjejet Abs ek

4

i

Adtinoobacillus pleuroprevmoniae B4 @ 58] F-frol &
AR Il HEd 5 ARERE 30~40%,
HN~50%, 51~64% 2 65~80% 2 218 - o8
wated Abgatdeh Ao Fieel whe ﬁlﬁ%}*gﬂl W
gl et R A diwoh B o
M Adrad Frhdde] sda g 2o
A& AU

Lo vh 3wt wjake] vk Al b
A 18l k}%é}@-& Zefskluh

2 SAAJR Bty 2> 39,
A A wekd ket ARy Fe 2o
& B

3. wiejxAslsta o] upit gglo) ¥
o R A ek Ak F9le] o At A Aol A
(k&&lc" .

4. AR daAde g H 230 o] Ay
el Fubg FWkgk Al 28 A Abel A el g4 sl
B o At 2] 2 YAl A wWab

776 o
At

Legends for figures

Gross findings

Fig 1. Congestion, hemorrhage and consolidation of diaphragmatic lobe of the lung. Froth contents with dark red

in the lumen of trachca are shown.

Fig 2. Congestion, hemorrhage and edematous change of the ung. Lobar consolidation of diaphragmatic lobes and

thickening of interlobular septa are prominent.

Histopathological findings

Fig 3. Diftuse congestion, hemorrhage, necrosis and thickening of interlobular septa are seen. HE, X 40.

Fig 4. Congeston, thrombosis(arrows) and alveoli filled with infiltrated inflammatory cells and cosinophilic materials

are observed. Also accumulation of purulent exudates in the bronchiole(b) is scen. HE, X100,

Fig 5. Alveoli arc infiltrated with alveolar macrophages and filled with fibrm exudates. HE, X4,

Fig 6. Swirling pattern of macrophages(M) and fibrin(F) within the alveoli are seen. HE, X100.

Fig 7. Antigens, individually or in small clusters in the alveoli and within the lumen of bronchiole are observed.

ABC, X200.

Fig 8. Antigens ingested by alveolar macrophages in the alveoli are observed. ABC, X 400.

Electron microscopic findings

Fig 9. Alveolar macrophage phagocyting inoculated bacteria is observed. X 8,000.

Fig 10. A type I pnecumocyte(Pll) with proliferated lamella bodics(arrows) is observed in the alveolar wall. X

12,000.
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