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o]’de] AS(adult) &= - s THTable 1).
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Table 1. Age distribution of roe deer tested

Age fawn yearling adult
Total
(year) <1 1-2 >2
No. of examined(%) 20(34.5) 21(36.2) 17(29.3) 58(100)
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MacConkey agardll HZ3sto] 37TColA 24~48 A7+ 57] 2 7w tS a4,
¥ #AE5E VITEK 2 system (Biomerieux, USA)S o] &3lo] FA st}

1.5

i

AN HI2 (Polymerase chain reaction: PCR)

D AA AR A F3

= ®BH" AdoAle]l DNA F5<2 QIAamp DNA mini kit (Qiagen,
Germany)& ©|-&3to] AZzAZE AAGE AWl Fate] Fdstrt. F=49

Ztzte] DNAE -20T ] Baatirt.

2) Oligonucleotide primer®] 97144
Y. enterocolitica®t Y. pseudotuberculosisS ZFHE3st7] 913 32l primer=

Table 20 A F A7l Fake] A=ttt [111

3) PCR whg-x4

Yersinia &3t9 A¥E S 9lsto] Alitelx F53 DNA 2 et 77+l primer
05 0 (20 pmol) % DNase RNase free Distilled water 17 S AccuPower
HotStart PCR PreMix (Bioneer K-5050, Korea)ell #7}sle] HZEF wr& & 8Fo]
20 w7t H =S 39T PCR 2712 95T 3&3F wk&3k v 95T 18, 62T
1% 30& % 72Ce] zF 1#4 303 wkRsta HF 72TCoA 10&23F w38ttt
[9]. 34Fe] =22 PCR Thermal Cycler Dice C1000 (Bio-rad, USA)<S o] &3}
ATH.



Table 2. Oligonucleotide primer pairs for the detection of gene of Yersinia spp.

Position

Pathogen Primer Sequence (5'-3) (bp)

Ail 1 CGT CTG TTA ATG TGT ACG CTG C

Y. enterocolitica 458
Ail 2 GGT GCC AAC TTT TAT GCT ATC G

. Inv 1 AAG GAG CAG GAG ACT GAA GCG G
Y. pseudotuberculosis 634

Inv 2 TAC CCC GAC AGT GAG TAG AGG C

W TR F, A7 W 8 wWAS FHske] 1.5% agarose gel’dell A 7]
d%S AAE thS RedSafeM Nucleic Acid Staining Solution (Intron
biotechnology, Korea) £%(05 w/m¢ in DW)ez JAsgct. UV
transilluminator= 279 WA o] gk Ho]Al M= fFFE Gt on,
SEES] AV|E Fesr] ¢8ke] 100bp DNA Ladder (Bioneer, Korea)ZE

molecular size marker® ©|-& 3} o}
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(24.2%)= YEbRTh AEEEE 14 o] mFoAe 78S el A JErd

b 1d R A7 Rl = Al o] g A dEbsktH(Fig. 3).

Table 3. Prevalence of disease of 58 roe deer in Jeju

Type of disease No. of cases (%)
Bacteria 17 (10.3)
Parasite 49 (84.5)
Non-infectious 14 (24.2)
Total 80
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Fig. 3. Disease pattern of roe deer by age.
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Table 4. Prevalence of bacterial diseases of roe deer in Jeju

Bacteria Number Lesions
(%) (No. of cases)

Enteritis (7)

Polyserositis  (2)
Escherichia coli 11 (64.7)

Intestinal emphysema (1)

Bronchopneumonia (1)
Yersinia pseudotuberculosis 3 (17.6) Suppurative lymphadenitis (3)
Streptococcus spp. 2 (11.8) Bronchopneumonia (2)
Bordetella bronchiseptica 1 (59 Bronchopneumonia (1)

Total

17 (100)

_11_



NEF % dZ(Dictyocaulu spp.)©] 255(43.1%)0 4 &l xo] 713 =& 7deS
Hola glgloem 4% (Strongyloides spp.) 155(25.9%), H % (Trichuris ovis)
125%(20.7%),  ZAAZ(Ostertagia  spp.)  85(13.8%) 2 RFAE
(Trichostrongylus spp.) 25%(34%)¢ <oz o] Folwg
Wl 25 (Moniezia benedeni) 1&RFe]l 35F(52%)° w=FolA #HZHJT}

L
BN
ofj
&
b
e

AZ9o AY 5 EAE(Sarcocystis spp.)©] 315F(53.4%)9 AlA3} AL 59
ol FEEHA Aol FHA e, FAE(Eimeria spp.)< 97(15.5%)¢]
A BEE A

Table 5. Prevalence of parasitic infection in 58 roe deer in Jeju

No. of

Parasite Infection site roe deer (%)
Nematoda  Dictyocaulus spp. Lung 25 (43.1)
Strongyloides spp. Small intestine 15 (25.9)
Trichuris ovis Large intestine 12 (20.7)
Ostertagia spp. Abomasum 8 (13.8)
Trichostrongylus spp. ?E}Zﬁﬁiﬁi’tine 2 (3.4)
Cestoda Moniezia benedeni Small intestine 3 (5.2)
Protozoa Sarcocystis spp. Striated muscle 31 (563.4)
Eimeria spp. Small intestine 9 (15.5)

_12_



o 8%

W, AR 1%

497(84.5%) 2] ol A FlE 9l

<

NS FA=

107(17.2%), 4%

145%(24.1%), 3% 74

a4

e
T

15F(25.9%), 2%

A= At

s}
ol

7 1501.7%) =

=
o

26

(10.3%), 5% #94 3F(5.2%)

%

Tor

el
ol
TR
Nl
ol
HHl

o
o
el
pajn!
~H
o)
No
o
Tk

No
e

)A

il

—

O

pyl

mn\ﬂ

=
=5

e

o
K

YetW Dictyocaulus spp.2)
ol HE A #

Wgel e

L= 21 ohH(Fig. 20A).

£

A5 T HA A= S A

A A Y tH(Fig 20B).
I Gy AE7F Wik o s st

9]

j

ZIAA A=oz2 Q)

R

25 A tH(Fig 22).

Z

= A7 &

[e3]
2R

o) 2 5] of

o

—
fite)

-

—_

__A_u

_z_o
~

o

3
_50
_50

o

)

RIRAL
al 7Y

7} A] a1

=
=

AR HFig 21).

TR
N

—
fite)

o] F27)4] A-f(purkinje fiber)ol A= 2w AHFig. 23).

-

I
i

NJo

A <}

A 2

macrogametes, microgametes, gamonts, schizont &2 th

Lo Al cH(Fig. 24).

£

W 2 oocyst®

SF W2 wiolA At

o
1=

_14_



o] ol ok

L] 910

=

pzs

o] STH(Fig. 13).

=

A7k B

pzS
w527} g

-

1

sA7F &
7l 7}

=
3

1

<
=

%
Hol: 3}

TERE

71 8A 7 ol

5 o

(Fig. 16A, B), 79

dow o T oSN F IR T E R T P
%%ﬂﬁwmﬂwﬁﬂ%ﬂﬁﬂ%&w
) %o . W wo
<oy %o W TR W A U
® T ol ST X & 0 oo W o= T
K G o N x T TE T W g2
Toxog T oy B2y T "

g . = ~~ O
G A N -3 o = F w4 o

W 5 © : T (A~ o
1T S . o- \Q FE R S T N ofF o

R L - TSI I
B O om X o TR o= P TR
o E 9 W 7 O H T #

L FE R 2Ry ow ow
o 9 B o TN T B Mo oz & I
_z_.o Of HIJI o ,Ul 1_/_A| = Ot EO ﬂymﬁ
o I S L R A S o= on

= G A O

< ah o o= o R N2 B | X

il ooy o= = ) ! o M s T ok %, m_ﬁ.“__
-4 W o = 7 oM R M TR m
E 2 _mw w o w £ E * o T e

0 -3 R w M _ — By \D/ o el b
EE2a T v dE sgem@ET
;B2 oy L X B E = Mo 7 Mo
ToE o %D N - ) o B Nd
— B g Mo Noowr o ~ o T
X e — 0 = — T =
= B o o N o T W o N o T
o 2 T S o T =y on =
E.E o) ‘.:L ‘mﬂ OO XH MM . ~ ‘_Ir,va_ =3
O T A T S~ B :
P o o P N o % % 9 @
o X R W N R S P T
ﬂﬂ_ - HT T X OC é.a i S _&.o ﬂ_OI 60 el o0
~ %ok W BT kR 2 B
e B F OB i NGRS oo T
\P.w = . 9 iy o) an N o+ ™ - oy
e P R Mo 2 Lo % %
B R R e~ A - B B S )
g ooF o B R - T T W R doW o T W
SO O s U

atal At (Fig.

242 el oh(Fig. 19H).

o

9] bradyzoiteS &+

_15_

Fe) 9l (Fig. 19F).

=

Bz %
Ao 1 -l

19G).



145 (24%) &2 el x gt}

-
1

o
F5 257(14.3%),

o]

&

AA 58F¢] =

g

A

o] 7%(50%) & 71 Wk,

_16_



V. = #

wFE AWEE EPetel AAAHCE ANsm gom AT Ase

= #Es] A5 AER AAFIE Ao 80dd

b
!
s
o0
(@]
rV’
=
ofX
rE
rEI
_OL
)
©

FUREH =T WESES AAse] U dPusd wTolFr] @i E
= 2 oAl AFE Aol AA B 5 Ae wF AAFA 27
stol Sebat AAAE W wAEe e doslt Be AfH BAS 2

st itk [24, 38] oRAEBol AHHWRE ohet Abgel AW AT 5 A

a8 A e BAA FF ST A48T 5 ALolE [3, 14], Fujel
wol E Ay ATIF ARG AHOITh o] ATl AF wFolA TS w
g AR shetstn, 494 Aol Ad PP 2AGN BA AFTEALY

7 e W gAs FEsted 58S 7 sk

2008l A 2011 7kA] AF=A el A HALE =F 58vte]E AN A3 HAb=
F2 oJFN TSl woton, B WElzA, A, VAT dAE AN A

Fo] AW Al A 177(29.3%), 71A8F 1 497 (84.5%), vAdAd AW 497
(24.1%) 0] HF ATt

AdZR o7 wFo HAls o83 712 6~119)0] Eokon, 53] 89 @t}
ol Aguirre 5 [1]o] 29 delA 2ALG w59 HAL AEH] Be Ade
02 S AT Aguirre 5 [1]9] ZAFA = ALZE "ol HFHo =2 23 7]
ol FHUUAo R kst AN A F A= 58vte] F 56wk 7t =T A e e of
AMAEE w2 ASHAE F7H0R Holg I WHOoE i ALH HoliE
o7 Qg =T HAL Ad Ao et

T3 AlFoA o5F HAE B2d Aoz JAFe] Tad MU=
7R Qg 2EY A F9 2 FdRE AHAd FiE 59 FFAU Al
ofgt Zo® FAE 69d= 1 W whe] A7 w=Fo] HAMF BA UER o,
Al7Tell A7) e F o] o ZRE ey o]

=FAHAELAN JTEFS A HAHANM FEIF HolEwe WA

o,
s
o1
e,

=)
=2
>
(@))
e,
-3
L
u
o
M
rEI

AN



7

A== E coli

A

F8

b glom,

£

AR 1757(29.3%) N A 3

W

]

o A
(11%), Y. pseudotubercurosis (3%F), Streptococcus spp. (25F), B. bronchiseptica

=
5

J & TS 11765%)= 7 2

Al

ERa s

1%)7F A

g A

el M At (33%)°]

Al A

ki3

Ho] Aguirre & [1]o] ZAF

=
=

A

T ew [36],

A ®a= itk [4, 301

S

% 5 o9

, °FF

FHE TFA%)AeH, o=

Z=
1=

CE R A, A

FobA, =7

A

A

oy
o

[35]°]
Az}lo] ol o] At A

o
I O

T3

&

%R T Stk

R4

sk 40

oA e

Tor

o
o}

T

i~

or, o

.,
R

G

2 AL B

<
T

A}

eyl

o

ol 4 A7 HEFL dut¥g oz E coli,

=]
=

o

3)

Streptococcus spp., Salmonella spp., Pasturella spp.,and Hemophilus spp.°l <

S EH [15], Al Al

o

o

eyl

o

Aol

R4

o7k 9lem [10], ]

uy

o

1047 9] A 7] = -0l A

23]

KN
T

o] A&t} A7) (Intestinal emphysema)

=
<)

)

=K

H

oF

il

F(cyst)o] =74

qgAow 7tart 48 g5

A

]

At E2olA WAl WuEAT [6, 71

H

el

ol
o

XO
™
:AE

)

o] -l

_18_



(o3

AT e 71 Aol ool er, # RN E. coliZt AEH| AT
ol og AAL W Aghel o AFEA W%, EHAA ol f BAZ Holzh
WA Hole] Wa Fol MAZE BE Agetel AT AAFS fustel gyl

g Fol o Hew Aavt AY @ F, o8] R vgue] wAR dow

=

T 7T AR BY AXYold A ST 58F T 3FolA #EEHATH
AANUYET S T, AA8d soll e EEstH 1159 oAAIHol & F oAy
olF S do7= AL Y. enterocolitica, Y. pseudotubercurosis 2%& ]t} [36].
uloll A AbRET} w11, A 59 TFSE (27, 29, 42, 43] 2 oFAEE [26]0014] Y.
enterocolitica’t A=9r Utk AFE=A 3 5 [44]0] it A= =
opA=Fo]  HHWA Y. enterocoliticas  FHEIALOLE, o] AFdAME Y.
pseudotubercurosis®] &% o] zolE YELNWTE Y. pseudotubercurosis 92
TUloll A Abgho] FA O] A4 AE [23], b FHEF [37] 2 e fl
A (1915 4ol AHEZE o] w=Fo] ofAlYyotgah Abgho] WA= of Ay olE
of dig A7 28 Ao= AlmHrh
NS A9 AFAYd =Fo HAtete #AE =EAR oF AU 53
71l 718 FEE el PP A e r Aol HALS dod 5 Utk [5]. o] A
A AFE w7 78T FAES 85%(49/B) R vl F& Ao AEITH
5 A HF S Ao A 96.8%, 2005 1L 5 [17]9]
Ak AfibeFel Al 91.2% #EE Hubs WA YElstoy 2003 4 [20]0] S
T2 VAT FHEE 534%, 20000 F 5 [32]0] AlFolAlLY 23.2%
=A AR e 20119 A 5 [4l]e] Rag FEA A szt o
NNBE HEE B%SE HmE AT =FolA HEE VAT F 8FoldeH,

i s [17]e] A ALl A 10F, 8 5 [45]0] A A FHLNA 14F

wAF 25.9%, WE 207%, TEAFT 1565% o THEES EAoH, ole HE
Aol A el 71 AF A 2 2ol BT 53] HE HES 2 [32]°]

_19_



[18]°]

p=2
o

19681 #

vl
=

ol A Dictyocaulus filaria 0.2%(15)

1.1%(11%) <)

Dictyocaulus viviparus

ZH}7]

2=
Ils

oLtk 1972l A 1981744 A

% 5

o] o
= =2

431%% & HolE =

I} AZES 46.3% 7t

=
=

ofoll 4 1,285v}8] 2] Ww=FoA HEFo HAFow FE o

)

o 1o Hapel

4

=
3

[5] =

- =
1 O

[e3]
2R

u}

?;51_

A}

el

[17]e] =i &)

=
al &5

157(25.9%)7F s AsH 5 2dA= A veuth

ZheFoll A el 27.5% %k

Ao Ae] 2529%%} H]S=dk
Yol A BAE 7Y 5%HE = =4 YEw

[45]0] 2A1E 5

p=2
o

&

[41]0] AL

p=2
o

o,

=
e

w

o

o]
Gl

~
.HO

O
NV
)

el

= 31571 s o] 53.4%9]

=
-

rdLe 58
[31]°]
JOE EE29oA ZAME 43.6% [28]RTF =7 el

THEAF

| w7

]

3lo
=

1

A

o] Aol

?;51_

o Aol ZA}

o
A

W
N

Al

el
el
ajat
!
ol
e

o <
5

ol mu¥glem [28 311, A4,

< 74

A

o <
=

Q

HATH [8]. wUldAE F2 &
Ao M= Bl [16, 25]% H}

|
—_

oy

tlo

Sarcocystis wpiti, Sarcocystis hofmani, Sarcocystis gracilis

Sarcocystis

-
1

SLHEAS Tl

p—

0

o

o
%

A -l A

7

W
N

[22]¢] A

42.2% Bt S vERET 28y F S [41]0] arskyel M EA}

’

R4

gk 82.8%

ZA}

ki3

R E

_20_



1)

X

=

sk

bl me ol@l A 49 T

R4

e

)

drez 2l
0]

o el
=

SEE PR

R

9]

4 A}

Q

!

A
e

=
=

o

2] 3

A0

TR

wo] A 7] 1= Fol

TR
Nt

1

o A

R

B
o
ﬁo

L lom, 6

=

pzs

Aol 107(17.2%)o A

=

7ol 147(24.1%), 3%

[}

=

(25.9%), 2

=
-

ol

1 s [45]°]

oA BEEA. s

o = 1

o2 Bl 3ol

B

)
—
fite)

N
NJo

TAA]

=
K3

oA 714

B!
e

B

el

=y
.F_H
)

Aol A AFA]

(50%)= b stk

]

el

NJo

)

23]

£

o= ofm =5

?;51_

v Rke] A 7] ol A Ay

F YREe ofA

Ho

%

il
Ao

il

p

%

_21_



2. =Fo A} A HAH o BHEEE A #ZYge dAdARE E coli(l15F)7}
7h @ekow Y. pseudotuberculosis (3%F), Streptococcus spp.2F) 2 B

bronchiseptica(15)7} == 3t}

3. AR w=FolA 7AE 92 497@45%)E Wl =dew, I F
Sarcocystis spp.”7} 31F(53.4%)% 7} kil Dictyocaulus spp. 255(43.1%),
Strongyloides spp. 15+(25.9%), Trichuris ovis 125(20.7%), Eimeria spp. 97
(15.5%), Ostertagia spp. 8F(13.8%), Moniezia benedeni 35F(52%) %
Trichostrongylus spp. 27(3.4%)2] =22 HAE5 AT}

WS
=
N
N
o2
%,
N
ol
|o
fr
rlr
o
]
h=)

AAHol 72 7P wer, AdRS 2%, 1T

A, FAs Yol 391 AA, 19 Fd7stFe] 747 174 g A

J|m
ol
[40
B
o
offt
2
o2
ok
lo
(o,
[40
__)‘4_11{
ro,
~
i)
1)
)
8
o)
NS
=y
jop
S
Q
S
2
&
K
nn
~
3
IS
NS
8
8
Q
&
g
S
Sy
k1

29
i)
il
24
(.
]
N
%0,
s
ok
e}
2 9
1%
o
=)
[
i,
2
o
]
Y
|o
fru
>~
>
|
et
£



Legends for Figures

Fig.4. Polyserositis associated with E. coli infection. Yellowish—white
fibrinous materials were observed on the surface of the lung and heart
(A). Meninges of cerebrum and cerebellum showed cloudy appearance (B).

Note flattened gyri.

Fig. 5. Severe diffuse fibrino—purulent pleuritis in lung (A, X100) and heart
(B, X200), and suppurative meningitis in cerebrum (C, X200). H&E.

Fig. 6. Multiple bubbles within jejunum, ileum, colon and cecum were

observed.

Fig. 7. A section of jejunum. Several gas bubbles (arrow) were mainly

located in mucosa and submucosa. H&E (X40).

Fig. 8. Yersiniosis. Mesenteric lymph nodes were severely enlarged (A).

Colon showed diffusely congested and contained fluid contents (B).
Fig. 9. Note severe necrosis and abscesses with intralesional bacterial
colonies in the mesenteric lymph node. (A). H&E, X400. Gram negative

coco-bacilli. (B). Gram stain, X400.

Fig. 10. Results of PCR for Y. pseudotuberculosis. M: 100bp Ladder, 1 = 3:

Field samples, 4: negative control, 5: positive control.

Fig. 11. Suppurative bronchopneumonia associated with Streptococcus spp. (X100)

Fig. 12. Suppurative bronchopneunonia associated with B bronchiseptica infection (X200).

Fig. 13. Lung worm Infection. Lung worms were embedded in the lumen

of bronchi.

Fig. 14. Trichuriasis. Adult of Trichuris ovis were embedded in the lumen

of cecum.
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Fig. 15. Moniezia benedeni infection. Note Moniezia benedeni in small

intestine (A). Adult worm of Moniezia benedeni (B).

Fig. 16. Adult worm of Dictyocaulus spp. Female head (A) and posterior

end (B). Male spicules and gubermaculum (C)

Fig. 17. Adult worm of Ostertagia spp. Male spicules and gubermaculum

(A). Head with cervical papillae (B). Female vulva with vulvar flap (C).

Fig. 18. Adult worm of Trichostrongylus spp. Male worm (A) and spicules

and gubermaculum (insert). Female worm (B) and anterior end (insert).

Fig. 19. Egg of Dictyocaulus spp. (A), Strongyloides spp. (B), Trichuria ovis
(C), Ostertagia spp. (D), Trichostrongylus spp. (E), Moniezia benedeni (F)
and cyst of Sarcocyst (G), bradyziote(G, insert), OQocyst of Eimeria spp. (H)

Fig. 20. Lung worm infection. Many lung worms (Dictyocaulus spp.) were
embedded in the pulmonary parenchyma (A, X100). Note bronchial
epithelial hyperplasia and eosinophil infiltrations (B, X200). H&E.

Fig. 21. Trichuriasis. Adult worms of Trichuris ovis were existed in the
lumen of cecum (X100). Note typical operculated eggs of Trichuris ovis

(insert, X400). H&E.

Fig. 22. Adult worms of Ostertagia spp. (arrows) were embedded in the
mucosa of abomasum (B, H&E, X100).

Fig. 23. Sarcocystis infection. Well-demarcated round to oval cysts were
located within cardiac muscle (A) and Purkinje fibers (A, insert). H&E.
X400.

Fig. 24. Coccidiosis. Various stages of Eimeria spp. were observed in the
intestinal mucosa. Note macrogametes (blue arrow), microgametes (red
arrow), oocyst (black arrow), undifferentiated gamonts (open arrow). H&E.

X200.
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A pathological study on the diseases of

roe deer 1n Jeju

Jin-A Ko

(supervised by professor Jong-Hee Bae)

Department of Veterinary Medicine

Graduate school, Jeju National University, Jeju, Korea

Abstract

Jeju roe deer, a kind of siberian roe deer, belongs to the genus Capreolus
in the Cervidae family. The genus Capreolus contains 2 species such as
european and siberian roe deer. The purpose of this study is to investigate
the diseases of Jeju roe deer and to provide basic information for the disease
control of roe deer in Jeju. This study was carried out using fifty—-eight roe
deer carcasses in Jeju from April 2008 to October 2011. To investigate
diseases, we conducted necropsy and then performed histopathological,
bacterial, parasitic examination and polymerase chain reaction. According to
necropsy and laboratory examinations, 17 (29.3%) bacterial and 49 (84.5%)
parasitic infections, and 14 (24.1%) non-infectious diseases were observed.
Major bacterial pathogens associated with this study were Escherichia coli,
Yersinia pseudotuberculosis, Streptococcus spp., and Bordetella
bronchiseptica. Parasitic infections were observed in 49 (84.5%) roe deer.
Detected parasites were Sarcocystis spp.(n=31, 53.4%6), Dictyocaulus spp.
(n=25, 43.1%), Strongyloides spp.(n=15, 25.9%), Trichuris ovis(n=12, 20.7%),
Eimeria spp.(n=9, 155%), and Ostertagia spp.(n=8, 13.8%5). Aspiration
pneumonia was the most common non-infectious disease. This study might
be used as a valuable basic information to set up management plan of roe

deer diseases in Jeju.
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