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Wildlife has been recognized that has important role as reservoir hosts of disease affecting both people

and livestocks.

However, information intestinal helminths of Korean water deer were limited. We ob-

tained 20 feces from Korean water deers that were transferred to veterinary hospital in Chungbuk
National University from May 2010 to June 2011. Parasite ova were collected using saturated zinc sul-
fate floatation method. Parasite eggs were examined and measured using light microscope. The identi-
fication of parasitic eggs was done by morphological characters. The overall infection rate of parasite
was 85% (n=17). The eggs were observed as being Nematodirus spp. (n=14), strongyles egg (n=11),
Capillaria spp. (n=9), Trichuris spp. (n=7), Eimeria spp.(n=4), Ogmocotyle spp.(n=3), and Strongy-

loides (n=1). Mixed infection rate was observed as being single 15% (n=3), double

20% (n=3), triple

15% (n=3), quadruple 30% (n=6), and quintuple 5% (n=1). The Ogmocotyle spp. was first reported in

Korea.
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Fof f3 SHUBER A

2 25 9 5y 5ol #
3 Aol 48 BER A4 Hol we 5o mehy
3] o

o= Xt THEo] A Hulox Fast
WA elake stul 1 mgiolA 2B} H 4
9)cH(Thompson £, 2009). opA ¢A| 2] 49 Hza)
2y o] oA = Z-8-5}H(McCorquodaleX} DiGlaco-
mo, 1985), ofZe}7} iy FolZertolA 7159
AT S48 Hato] Pols|geSumoller 5,
2000; Renwick =, 2006). o}=a]7} & wlsj]w o}z
27F A dwel Hufo] ol o m(Plowright -,
1969), o] Hfoll= of AlGo|A 7t A9t 7hs
W WS wpall b we Adsh wie s
(Bshm =, 2007).

AF7A] Teel M ZAE @R, Teh] 7E
of AN & FIALY, &~ DA B7| A
A, 2 vholaiadl AAP, FAI 5o sholal
Aewe AR Aol mE 849 Ak Qe
H(E 5, 2009), Alatd AE9HS AR 27 1 5
o] Tehizh B el telAl ELISA AN
Hel o7} tH(E &, 2010b).

ESE 759 aEfyo A o]FoA Neospora cani-
mme) GAZE ZAIAE BE SHoR UgehE
3, 20102). 717878 Aol gk Aol = =9
OIS EHS iAo 2wt An meh wa
13 #3257 FEoA 7S] A

N

—_—

QAIL(Z, 2004), AAE ZHH 2| A Yzl £

Zo APl = 62709] arehy R oA 24
Z(Strongyloides), X FAZFF(Trichostrongyloides), =
A &(Eimeria spp.), &7 ZF(Monienzia expansa), H|U]
Ul 2 Z(Monienzia benedeni), 12]1 BFZZ(Spirom-
era)®] FRto] WAE TR0, 2010). L= opY-F
ETRAE A= 10579 12t E FHs5k, 1 5
TatElol A 5FL] ASH 2% &5, 15Y =25
Kl gk of|7} Tk, 2010).

FEA oA = 181k 9] a5 13ufe] 9] are)
Yol A Theileria®] 7392 215}l T. ovis, T. cap-
reoli®} 1|2l Theileria £°| = Y& Hl
SHiTH(Han 5, 2009). SHATF FEAe o] o
3 Aol AN 2APE Bt glo], SRt
Geolabest SR YU Ve oz o
7% 29 AdE ZAste maskaa gk

o

M2 gl oHiy

o d

2010 5URE 20119 6Y7HA] ZFBfjsta 4o
st FEwee] Yad neh 2050 BHe ]
AES wow Axsign Yad Lehis o)
Az HzA @ HYgoA B, T2 EE DHE
(RoadKilled) 3t 7|z wl7bol g FolA @
As|glon] wE g Aoyt 2t ulEg Al
Ag Be AHstgon, AT LHe 75 A

F Fdof ZHAtold(Zine sulfate) 4=-8H(specific grav-
ity 1.18)% Azjsto] £ R{S AHgsto] Fetst
Stk FL Wt WAL olgslel A7 W B
aholeh. Sehe 7] 9 dzke] Bk Polar Pluge] £
oz BHelt. FHHes

A= YA ET(strongyles

AR

(Nematodirus spp.)2] &3ko] 14504 AEE o 713
Lo UAES H3, YAZFF(strongyles) Fto]
115, 2A|XZ(Capillaria spp.)&-S 95, HZE(Trichu-
ris spp.)> TFOlA ZH2E 1 Febo] HEE QI &5
2l Ogmocotyle 42| Fat2 & 354 HE= Ak
1 Qo FAIES] daEgo] 4R A FAgolqlar, gt
olalo] aEhyoAs BEAFo] HE HJon 2%
ho AEE A el T3k aEky 2059 E9t
FES DAl 15%(320%), olFHACl 20%
(420%), srsH ol 15% (3205 AL, A9 ol
30% (6/205)2 714 =g} 3t Wo| thal E2o) 7+
dd ety 3 v R UERTH(Table 1).
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slo] 7)1Estgicy YAZT(Fg 1) 72.5~95(82.67+
6.23)x40~52.5 (46.4243.98) um= TEE )T, A ARk
KZ0] Z(Fig. 2)2 130~162.5 (147.17+ 9.51)x65~80
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Table 1. Infection rate (%) and type of gastrointestinal parasites in Korean water deer

Species of egg
Infection type ; i ; ; ; Total
Strongyles  Nematodirus ~ Capillaria Trichuris Ogmocotyle Coccidium Strongyloides  infection rate
cgg Spp- Spp- SPp- SPpp- Spp-

Uninfected 9/20 (45%) 6/20 (30%)  11/20 (55%) 13/20 (65%)  17/20 (85%)  16/20 (80%) - 3/20 (15%)
Single - 2/20 (10%) - - 1/20 (5%) - - 3/20 (15%)
Double 4/20 (20%) 2/20 (10%)  1/20 (5%) 120 (5%) - - - 4/20 (20%)
Triple 2/20 (10%) 320 (15%)  3/20 (15%)  1/20 (5%) — - - 3/20 (20%)
Quadruple 4/20 (20%) 6/20 (30%)  4/20 (20%)  4/20 (20%) 2/20 (10%)  3/20 (15%) 1/20 (5%) 6/20 (30%)
Quintuple 1/20 (5%) 1/20 (5%) 1/20 (5%) 120 (5%) — 1/20 (5%) - 1/20 (5%)
Eggpositiverate ~ 11/20 (55%)  14/20 (70%)  9/20 (45%)  7/20 (35%) 3/20 (15%)  4/20 (20%) 1/20 (5%) 17/20 (85%)

Fig. 2. Egg of Nematodirus spp. (Bar = 50 um, x400).

(130~162.5) umit YHZF o] vjs) 5 vf A= 27 2
AEgleh. YAFTS AL Halo] ThapsiAl Ut
ot 94Fe] E BAL & 4 el
AAmFRF Feke AR sHE7| 2 e
o o] HE) BEAFUFe ) FAFUORA
47.5~57.5 (51.4342.44)x27.5~32.5 (29.64+1.73) um=

Fig. 3. Egg of Strongyloides spp. (Bar =25 um, x400).

FE ek EAAS(Fig. 43 H52 SFig 5
247k 42.5~57.5 (5043.03)x 20~27.5(25.75+2.16) um,
67.5~70 (69.16£2.04)x30~35 (31.83+1.48) um= U}e}
L, |59 FRto] ot B & AoR Uit

S Ogmocotyle®] Z3HFig. 6)2 27.5~32.5
(28.75+ 1.89)x12.5~15 (14.06+3.2) um& }EpF O,
15 =l 242 shA 9] filamentE 7FAIAL Q181
t}. Filament®] Zo]i= ZH2 Al o] 80~105 (93.44+8.01)
um, 71 Zo] 162.5~237 (206.88+26.85) umo| i},

2ZA59] G G(Fig. 7)2 30x17.5~22.5 (20.83+
2.04um= #2=] ¢l th(Table 2).
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PR UERT. S7 58S 53l 71 <= AR
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Fig. 4. Egg of Capillaria spp. (Bar =25 pm, x400).

Fig. 5. Egg of Trichuris spp. (Bar = 25um, x400).

Fig. 6. Egg of Ogmocotyle spp. (Bar: 50 um, x400).

Fig. 7. Oocyst of Eimeria spp. (Bar =25 um, x400).

ARt 29 7 9o|Alek 7o) o 7ke] Zhio] o] o]
A A 715 sFA|eH(Haigh -5, 2002), 1]78‘3“’4%0]‘%
QRS F(Trichostrongylus spp.) & W7t thoF
g 7SS olF e Auprt °l—r°1z‘ T Slth
Ogmocotyle 2= A5 Bl AFFE WS, €50l @
Al st Sl 71sE AU gv(BhaleraO, 1942;
Price, 1954) 0.2 ol M= 7]Eof HILEA] bkt
upepA o Atofl A AR Ogmocotyle £:9] F3t
<= =le A A A=, S HE ol F=olA
L Hug v gtk Yoy AbekolA i wd

Table 2. Morphometric data (um) of eggs of intestinal parasites in

Korean water deer
Parasites Length (mean+SD) Width (meantSD)
Nematode
Strongyles egg 72.5~95 40~52.5
(82.67+6.23) (46.42+3.98)
Nematodirus spp. 130~162.5 65~80
(147.17+9.51) (72.92+4.36)
Strongyloides spp. 47.5~55 27.5~32.5
(51.43+£2.44) (29.64+1.73)
Capillaria spp. 42.5~57.5 20~27.5
(50+3.03) (25.75+2.16)
Trichuris spp. 67.5~70 30~35
(69.16+2.04) (31.83£1.48)
Trematode
Ogmocotyle spp. 27.5~325 12.5~15
(28.75+£1.89) (14.06+3.2)
Ogmocotyle egg filament ~ 162.5~237.5*% 80~105"
(206.88+26.85) (93.4448.01)
Protozoa
Eimeria spp. 30 17.5~22.5
(20.83+2.04)

*Long filamnet, "Short filamnet.

Ogmocotyle indica®] 7%, WX ZZ(Trichostrongy-
s spp)EL O] F8 el s 43t7] A
< doy|= AR w2 HQth(Pande®?} Bhatia,
1960). ol ZAff| M= Ogmocotyle spp.2] &2 7
ufele] mepeld e MFEI AERE oo
2 32 gasel Y Ao ek,
ol AT, FHAY wehel JNE FIE
85%=, 7]&ol iRl ek FHFAR AaKo,
2010)01 19.3% (12/627)f] B3 o 7HARS W

on|, o3t olfmi AT Holt A% E‘ié
AgRr) B HER AEEl BUW AoR

AZy k. AAikoAe] Al el o) ZA}OM
Z2FFe YAEA okt

P ool Awmel, Ex|o|g-o] Halel A9
ZAALO] BAR QS| ARSFH7E Y SAHA =l
(Cote 5, 2004). o]Z Ql&}| ARSELS 73} ¢l7to] o
FE F= M S8 BassE AR Qo
(Bohm 3, 2007). ol A= o] 4= oWl
A7te] HEw ZopA|A = glom, KDI A=Al
E]o] zpzof o5k 2003WHE 2007E7HA] dEh 2
Qg mafjle 1199 ol @& Arort. T2 7|7t
235 nehy o] JhAG= 18,367ute]of S ThEE,
2008). o]FA| A7t W FpEate] o] Zrol| A =W
7% AT AAs] S71E A0R AlR == vl of



BEX oW HRTES SIS ZE TA 263

Hof o]t 7| A= 7 vlx] tjo] Qs Ao g
o web groo] dAfaAlel A ol o
AE ol&et A 2= ¥ e Foke] =il &

Hol 1= WIS S ekl Ba, B o
zho] 79 ol Sl Wt A7k Wasi

Fuvstn SEE el WAT op
2A517] §Jste] il 5

=] = ALS.
T 5 o=
B3 $23} B PAE AAste] 0t 2

alEy 204+

) 54w Bus el BRE 130
ok QA 1T, AFRGHFT 147, BAFS |
5. BAAEE OF, BET 7, F5U 35, FAE
45019k

3. A Al 9d #A 15%(3/20%), °)F
ZH 20% (4205), AEE 15% (3205, A
30% (6120%), 227 5% (1205)2 Lpehytct,

7HALO|

y

o] E=E-L 20108 % SR ook 8H&ATA| YA

L
o Au ALl elste] AT,

Xt 0 o %

a [Le [

=

AFA. 2004, = oY X550 VI8 A s dl
a q]ﬁl—oj /\4/\]_ =5

o149, 2010. F AAIAAS W), 4, Tehle) W
EAARE U1 A E el th A
%q}ﬂﬁ EH%LOJ tﬂ—/\]_ =B

47145 2010. T opdEE ) S VI8 AR &

A ZdAoetw duttshy vhAb =5

oY, A&, e, HEE, 294, 1WA, A

5. 2010a. AFSARE H oA 12 Q) Neospora caninum

oﬂ thst A7} ZAL ST 1EAYSEA] 33: 271274,

a2, Arls, 234, AW, dAS.

2010b. AFFARE W o IR oA A At A9

Well digk A A A AesA 33

249-254.

th

EX

Ar

, s, ol8d, FHA, ArkEateleuy, Adls,
SIS, WA, A, 2000, AR 8 R
Yol 2 vl Aeiel e dHeA AT

St 75 A erE] 4] 32: 111- 117

AN AAR A= AAAFATE 2008, 2] ops= I3
WA g 4. KDI 732&]}31@@1. http://epic.kdi.
re.kr/epic/epic_view.jsp?num=95989&menu=1.

Allen GM. 1940. Mammals of China and Mongolia, Part two. pp.
1126-1261. The American museum of Natural History.
New York.

Bhalerao GD. 1942. On two helminths of domestic ruminants in
India. Parasitology 34: 133-137.

Bohm M, White PCL, Chambers J, Smith L, Hutching MR. 2007.
Wild deer as a source of infection for livestock and hu-
mans in the UK. Vet J 174: 260-276.

Butzler W. 1990. Grzimek's Encyclopedia Mammals, Vol. 5. pp.
198-199. McGraw-Hill Publishing Company. New York.

Cooke A, Farrell L. 1998. Chinese Water Deer. pp. 1-32. The
Mammal Society, London and the British Deer Society,
Fordingbridge.

Cote SD, Rooney TP, Tremblay JP, Dussault C, Waller DM.
2004. Ecological impacts of deer overabundance. Ann
Rev Eco Syst 35: 113-147.

Haigh JC, Mackintosh C, Griffin F. 2002. Viral, parasitic and
prion diseases of farmed deer and bison. Rev Sci Tech
Off Int Epi 21: 219-248.

Han JI, Jang HJ, Lee SJ, Na KJ. 2009. High prevalence of
Theileria sp. in wild Chinese water deer (Hydropotes in-
ermis agyropus) in South Korea. Vet Parasitol 164:
311-314.

McCorquodale SM, DiGlacomo RF. 1985. The role of wild north
American ungulates in the epidemiology of bovine bru-
cellosis: a review. J Wildl Dis 21: 351-357.

Pande BP, Bhatia BB. 1960. On Ogmocotyle indica (Bhalerao, 1942)
Ruiz, 1946 (Trematoda), the notocotylid monostome of
Indian ovines, and its pathogenicity. J Parasitol 46: 800-802.

Plowright W, Parker J, Pierce MA. 1969. Epizootiology of
African swine fever in Africa. Vet Rec 85: 668-674.

Price EW. 1954. A new trematode from the lesser panda, Ailurus
fulgens. ] Parasitol 40 (suppl.):38-39.

Renwick AR, White PCL, Bengis RG. 2006. Bovine tuberculosis
in southern African wildlife: a multi-species host-patho-
gen system. Epidemiol Infect 135: 529-540.

Sutmoller P, Thompson GR, Hargreaves SK, Foogin CM,
Anderson EC. 2000. The foot-and-mouth disease risk
posed by Afiican buffalo within wildlife conservancies to
the cattle industry of Zimbabwe. Prev Vet Med 44: 43-60.

Thompson RCA, Kutz SJ, Smith A. 2009. Parasite zoonoses and
wildlife: Emerging Issues. Int J Environ Res Public
Health 6: 678-693.

Zhang E. 1998. Uniparental female care in the Chinese water deer

at whipsnade wild animal park, England. Acta Theriol

Sin 18: 178-183.



