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A review of the current status of Echinococcus and hydatid disease.
with notes on some informative achievements in China
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ABSTRACT : There are seven Echinococcus pathogens of hydatid disease reported from the world, and five species are found
in China. Among them, E. shiquicus. collected from eastern Tibetan plateau in Sichuan Province of China, is described as a
new species by Xiao et al (2005). Its adult worm is the smallest one in Echinococcus spp. The majority of them contain a single
immature proglottid and a single gravid proglottid, lacking mature proglottid. The Tibetan fox, Vulpes ferrilata , is confirmed
as the final host of E. shiquicus. and the plateau pika, Ochotona curzoniae , serves as the intermediate host. In the host liver,
the metacestode develops into unilocular hydatid cyst. with no daughter cyst. Domestic dog and human are not found to be in-
fected with either adult or metacestode so far. E. granulosus is recognized with two forms on the basis of differences in host-
specily. The Northern Form of E. granulosus distributes in the holarctic zone of tundra and boreal forest or Taiga. Its natural
cycle is perpetuated by the predator-prey relationship existing between wolf and large deer. The Domestic Form (European
Form) of E. granulosus reveals nearly cosmopolitan distribution, and its life cycle involves both domestic dog and ungulates as
final and intermediate host respectively. The latter form appears to be the most important pathogen of hydatid disease in the
world. In China, the unilocular dydatid disease pathogen belongs to the Domestic Form, but there probably exist complex in-
fection with the Northern Form in some pasture lands at Northwest China. E. multilocularis or multilocular (alveolar) hydatid
cyst is recognized as an important pathogen of zoonoses in the world. This cestode-pathogen distributes throughout the holaretic
zone of tundra, involving Europe. Siberia, Northern Japan, subarctic islands and North America. The typical life cycle involves
foxes and rodents. According to the published data from local hospitals or institutes of parasitic disease in China. during 1965-
2008, more than 1 000 human AHDC(alveolar hydatid disease)cases have been reported in 12 provinces or autonomous regions,
including 70-odd districts or cities. About 11 species of carnivorous animals are recorded as natural final hosts in the world, in-
cluding 5 species from China. Especially, the Tibetan fox. Vulpes ferrilata, is confirmed to be a new final host record from
the world. At least 9 families, 26 genera and 46 species of rodents are recorded as intermediate hosts from the world (Rausch,
1986 ; Vuitton et al. » 2003). In China, 8 families, 13 genera and 17 species of mammals are reported as natural intermediate
hosts, in which yak 8. 6% (66/766), sheep 7.5% (3/40) and pig 3. 1% (1/32) are infected with AHD in Shiqu County, the
—— plateau region of western Sichuan Province (Qiu et al,
W ALME AR F K A 8 F s Email: lumingke@ xmu. edu. cn 1995). In addition, the viewpoint that large domestic
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ease is criticized by some authoritative parasitologists, who regard it to be confused with polycystic infection of E. granulosus
(Rausch, 1967, 1986). The evidences for such problem require further observations or animal examinations in the future.
After Vogel (1957) suggested E. sibiricensis as a geographic subspecies of high-latitude form, three subspecies, such as
DE. m. multilocularis Leuckard, @QE. m. sibiricensis Rausch et schiller and @ E. m. kazakhensis Shults, are recognized by
Rausch(1967, 1968), but the problem of multilo-echinococcid subspecificity remains in abeyance up to now. Following a series
of studies on the etiology. epidemiology and developmental life cycle examinations, Tang et al (1988-2007) discriminate that
the three subspecies of E. multilocularis from Inner Mongolia appear to have their distinct characteristics of uterus in gravid
proglottid and of metacestode development in rodent host. Based on the excellent research achievements, they demonstrate that
the three subspecies are valid species respectively. Namely., both E. m. multilocularis and E. m. sibiricensis need to recover
their original scientific names: E. multilocularis and E. sibiricensis. Besides, a new species of Echinococcus, in stead of the
Russian form E. m. kazakhensis, is described, which has a spherical uterus in the gravid proglottid. Its metacestode obtained
from naturally and artificially infected rodents develops like polycystic hydatid cyst, with large alveolar vesicles and brood cap-
sules, and the protoscolexes are produced from both germinal layer and reticular meshes in the alveolar cysts. Nevertheless, the
metacestode in experimentally infected lambs cannot develop. In memory of the late Russian parasitologist, who first discovered

this type of morphologic characteristics of Echinococcus adult worm from Kazakhstan, Tang et al(2007)designate it E. russi-

censis Sp. Nov.
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1 R Fh . KBk EK L B (Echinococcus granulosus
Batsch, 1786)
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D i & K 40 K i 2R 2% 1 Ah (E. granulosus
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canadensis (Cameron, 1960) Webster et Cameron.
1961)

3X 7 b 36 FIMN B R b T W A . R 3 B
fiF A 5H AL A T 00 2% v o fi AT, W) #9 B H 28 ~ 40
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2 A EBBKZ B ( Echinococcus shiquicus Xiao et
al, 2005)
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@BA 5E B MHER B2 W E R

FEATTIN O A7 35 B ER 2% HL 3 A7 7E T 31 JL s BE ) -
O fE A EMBR G AAE ] N AR, [ R
S Z 05 FUE R BB R 2T (R A D L ot
U R AN IEH A HUR L (A R B B R %
B0y, I R HREFIER . KW ZREBA R
PR BT AN (EE e Y R AR L
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3 % B ® Bk % B ( Echinococcus multilocularis
Leuckart, 1863),E# % & : E. alveolaris; Alveo-
coccus multilocularis ; E. multilocularis Vogel, 1957

P A A (1987) 1 % A o AR i o8 4 o A1 4f
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LA MRZ AR R)ZE . 18 d J5 i K/ 200 pm,
HEREZEAZFRER, 30d /5, % 1.3 em X 1.0
em, PR EARAER/NEEE, K/N1.0 mm, YA B
2V N R NNl 8 =3 = A e Y I N
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HIGAE U R B8 B A BB IR SL 1 AR R R i
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A R AER IR N . 150~192 d J5 . /MA B HE
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WA 50 d i WA TR 2 1Y U k1 AE AR B (ot
ton rat) B YL SIHY 49 d J5 A 1 2 R R LY,
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JE 2 B Bk W R UL Y 125 504 AR 0 T Ak AT (A
Cox1 F R I ¥ o 20 B - 25 SR A0 G RY 41 i Bk
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Tab.1 The final host animals of E. multilocularis found in China
2 1E F Y TP R () K E it SCHEK b
Final host animal Infection rate (%) Region Reference
, TEERE AR
A 27.27(3/11) ] .
Xiji County &. Guyuan County. Ningxia
/ A W 1X
(Vul pes vul pes) 30.6(11/36) .
Tacheng area, Xinjiang
, Y1 A7 % B
57. 1€¢12/21)
Shiqu County, Sichuan
P 52T {8 DR B
10(2/5) _ .
Hulunbeier, Inner Mongolia
N5 {E DR 3 ,
IR 33.3(2/6) ‘
Hulunbeier, Inner Mongolia
P52 0 {6 T/ 20 .
(V. corsac) 20(2/10) ) ) (29
Hulunbeier, Inner Mongolia
VUi A 3 B
AR 59.1(13/22) , )
Shiqu County, Sichuan
o , i AEE HAE
(V. ferrilata) 44.4(76/171)
Shiqu County &. Ganzi County, Sichuan
it -
1,89 (3/216) ) ) o
Qinghal
o TSI W K )
M (Canis lupus) 50(1/2) o £
Tacheng area, Xinjiang
g B , Pl EFay’ Pt
M (C. lupus familiaris) 14.4(4/28) ) )
Shiqu County, Sichuan
VG 7R B
CHF A 36 G 3 1 ) 11.1(118) )
Naqu County, Tibet
o g Py £ R R _‘
(Living in the wild or ownerless, etc.) 11, 5iC12/104) . . o
Shiqu County, Sichuan
I 7 B .

ER ]

(Felis silvestris catus)

26.4(14/53)

16.98(9/53)

3.1 (3/96)

3.06(3/98)

10(1/10)

44(4/9)

5.4(4/74)

34.8(8/23)

3.3(1/30)

AN TR gl B W 6 £
Artificially infected as the

appropriate final host

Ganzi County. Sichuan

AR CH AR

Shiqu County &. Ganzi County. Sichuan

it

Qinghai

T 1 1 A X

Southern Qinghai
HilF g A

Banma County, Qinghai
HilgikH B

Dari County, Qinghai

R 3EREE

Gannan Tibetan Autonomous Prefecture

o H R

Ganzi County, Sichuan
s AR L

Hejing, County, Xinjiang
TR E]

Guyuan County, Ningxia &. Xiamen, Fu-

jian

[33]
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Tab.2 The intermediate host animals of E. multilocularis found in China

e 15 E 3 RGP F(N) % B SCHR Ak
Intermediate host animal Infection rate Region Reference
By iz 3 5 B P
% . . . 3, TEEE R )RR
( Citellus dauricus alashanicus/ Sper- 0.34(20/5 800) )
Xiji County &. Haiyuan County, Ningxia
mophilus dauricus alashanicus)
B B K »
1.37(9/656) L8
Guyuan area, Ningxia
75 581 8 il BT S5 3 Ak, X
0.09(2/2 211) 3]
(C. erythrogenys/ S. erythrogenys) Tacheng area, Xinjiang
GRS TRV E B R
: 0.2(1/482)
(Myospalax fontanieri) Xiji County &. Haiyuan County. Ningxia
5 B[ L X )
0.3(1/321) 28]
Guyuan area, Ningxia
B 11 7 M
2.3(3/132) il
Gannan Tibetan Autonomous Prefecture
'l
et ] B R
Shiqu County. Sichuan
s MR it I 74 ) -
42.85(3/7) (6
(Ochotona curzoniae) the west side of Qinghai Lake
HiphR 2 B :
3.504/113) ) ) Leq
Chenduo County. Qinghai
VG RS B2

8.7(4/46) 20]
Naqu County. Tibet
i) £ 5 B -
9.4(24/256) £
Shiqu County. Sichuan

P A R B H A

5.6(13/233) [30]
Shiqu County &. Ganzi County. Sichuan
3.4(11/319) (31l
Qinghai
17 1 A |
15.18(34/224) ) ) i
Southern Qinghai
T 1 T IX
8.29(45/543) o
Southern Qinghai
ik 5 K AR T re R TG N .
1.1(1/87) : )
(O. dauricus) Gannan Tibetan Autonomous Prefecture
e £ B .
6.7(5/75) ) . - &
(Lepus oiostolus) Shiqu County, Sichuan
165 1 B M |
20(1/5) = 1]
Southern Qinghai
T it N
5.26(1/19) o ]
Qinghai
[P a1 .
7.1¢1/ 14) A . _ %
Shiqu County &. Ganzi County, Sichuan
7"t B i R
2.8(1/35) o s
(Cricetulus migratorius) Qinghai
R I SEVF {6 01 /5 .
2.43(64/2 635) @
(Microtus brandti) Hulunbeier. Inner Mongolia
{552 11 B FAILE W0 3 B :
0. 76(7/916) o ‘
((M. ilaeus) Nileke County, Xinjiang

BT B .
5.88(2/34) = N 21
Yining County, Xinjiang
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g2
Rl fE E 308 BRPHE ) K B SCHK Ak
Intermediate host animal Infection rate Region Reference
T TR ] T ALK
20(1/5) LAS

(M. fuscus)

s HI R

(Pitymys irene)
IR

(Meriones Unguiculatus)
K B

(Arvicola terrestris)
NFE

(Mus musculus)

¥E4

(Bos grunniens)
B A7 A E KBk 1)

(Abnormal growth, no proscolex)

EES

V(()Ui.\' aries)
(REAEH . LELTD

(Abnormal growth, no proscolex)

K
(Sus scrofa domesticus) (CJGJ 3k 30)
(No proscolex)

FHBR

(Meriones meridianus)

Al S R

(Lagurus lagurus)

Southern Qinghai

Py i A i

Shiqu County, Sichuan
N %S H AR

9.04(83/918)

25(3/12)

Shiqu County &. Ganzi County, Sichuan

P SEIT AR DR
16.67(1/6)

Hulunbeier. Inner Mongolia

S st A B L

Emin County, Xinjiang
s Sl X
Tacheng area, Xinjiang
T VR M X
Southern Qinghai

PO R

Shiqu County, Sichuan
g £ %

Shiqu County. Sichuan
Pa AR CH A

1.6(1/61)

0.014(1/6 980)

11.11¢1/9)

6.2(6/97)

8.6(66/766)

0.7(3/429)

Shiqu County &. Ganzi County, Sichuan

TR R
Kuze, County. Qinghai

ENEE 9 3ERGR

4.69(18/384)

1. 6(2/125)

Gannan Tibetan Autonomous Prefecture

) T 1 1 3 X
4. 69(18/384)
Southern Qinghai
P £ %R
7.7(3/39)
Shiqu County, Sichuan
P B
7.5(3/40)
Shiqu County, Sichuan
HIFEER
5.4(31/576)
Kuze, County. Qinghai
T 1 A X
5.38(31/576)
Southern Qinghai
GNE 2 ARG

0.3(3/1 021)

Gannan Tibetan Autonomous Prefecture

Py £ R
Shiqu County. Sichuan

3. 1(1/32)

ATHRREEHRHRY

. o T B W
Sensitively artificial infec- ~ o

) Ningxia &. Xinjiang
tion and well-developed

AT@%@@HE?EQ‘%%
Sensitively artificial infec-

) Xinjiang
tion and well-developed
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JFF 6 0 4, s B8 AT 200 7, TR A b X A 4
P SURGE 10 fS L NS R R IEE X 24
D LN AR 22 B RER W B 55 R R N SRR T
LI 4B 4R %7 s AR 78 47 ) I Sy o nl RE AT AR HUR Y
VAT DX A o i F5 4 Ja 2B AT AT

4 PR F I # Bk &k & ( Echinococcus sibiricensis
Rausch et Schiller, 1954), @ # % & : E. multiloc-
uaris sibiricensis ( Rausch et Schiller, 1954 )
Vogel, 1957

YRR AE R 2K 1. 2~2. Tmm, K1Y 22 2
NAER3~4 4, KR 4ADRE . TmAY R,
AR /N8 17~36 1~ L EFHS 2 —B. KK
23~29pm, /N 19~26pm. A= 58 L A7 T 455 Ml 2
MR Z R, AL 17T~26 4 Ak R, BIZE
PEWREIE . K/ 90pm X 50um, 2295 F 5 £ RIE K
R R

28 R ot v % WA | R UK NIT I R S
R B AL E . AU 2 B vE ek L
el g 3 R /N A9 WG 28 (Microtus . Clethri-
onomys) s NAKTR £ @Gy . Ay 8 40 A e A0 A
W3R N 52 H AL ER & 05 | A ok B 05 | A6 56 B
PLITANAN 3E [H b T b X 45 . HR E B E % (2003)°
TE P9 52048 VLR B J 14 38 25 o 2 b X BF A D R7. 1%
(4/56) H AR IL K,

A H B %6 i Rausch et Schiller (1954)% ¢ faf
P57 n i A6 B IR AR 9 K B Y BT B S R Vogel
(19571 A Sy A% ot b5 7 ] 21 AR 1 10 22 o i ok ¢
HRAETE B FEA M R HRTE 208 F AL KA W) &
BOH RN A 22 5 BUIE T O P AR A I Ff CE.
m. sibiricensis) . JEE5%(1988— 200 HENZE L
N 2 B M R 5 )9 D A ) o R A T 2 B 9
AT R T — BRI BRI AR ol T8 i
T35 A4 HuS9) R Bk ) K F o8 0 L BB T S S
SE 5 TE BRI b 7 B Y £ 15 BRBR 2% dL AP CE. .
multilocuaris) F At 3 B 1 7 i A& B0 &4 78 407 A W7 TE
Fobr 25 2 A b iy N7 0 H R, 07 2 R B TR Y HL R
2% % ( Echinococcus multilocuaris, FEchinococcus

sibiricensis )",

5 R BRBKZ B ( Echinococcus russicensis Tang et
al,2007)

SAFAE AR A 5 £ B R P4 AR ) I R Bk 2%

HUREACA AL, H A 285 5 1 S 2 BROE A9 IR
XFP B R R RO R L AN S AR 2 HUiR i A S AR
5. EMS 2 ERE R E B A SRR AN
[f] . 7R 5 PR A B 75 A 0. ka3 R 2 5 R
R P A e E RN AT &AW R e E
Ao FEAAS B Z B ¥ 5 K B AH L 2 (polyceys-
tic) S BY 1 A VR 2 R/ . A I N BE R R
J2 BE A8 A TS T RN N B IR S5 . AR 25 4 S
AR A AR R E RSN o R 3G AR B i K
AL FE W E ER R & | ERERE. S A
SR 1 A QB a2 A a3 9/ 1 R BT L )
BT TEOLTE 2 —E. X Ah E RN LG R
Rk Ko ) 5 VR I A S5 o dd i N T IR 28 5 51
5, 45 AR P e A A S e 2 Rl A O
X G B 5 2 b5 3K 28 O R CE. multilocuaris
kazakhensis Shults 1961) A2 R —HFfr., M T424&
HIT 250 B 27 A i S 0 X b B R 1 sk 2k e
AR ORI R T AR SR A 44 O O RO K 2R A
Hifpted

RS SE X N 5T 3 FhBRBR 2 Ui 3 S A Wk
MEAE 7 VR4 A AT R B

D2 b5 SRR 25 B By 285 5 5L 8 A0 IR .
NG /N BRIV B S 56 i 73« 6 R R 2K )
KRB B RN Z 5 i T B T A BRI
J1o BRYE 3~4 > H 5 U BR ¥ A oL O A R TR
K. SAHREEMBITHL. 9 A RFHEKXIE
PEBR A A TSk Ab L e PN 1 1 A AR ZH 2L G HR Py ]
DWLXEAE I RSR Y . 10 A H S i ki) 7S AR R L BR L
B ULPESL 1 DL AT B 22 /N I L 9 A Sk
o XHER E YU R G A N i 5 TSR BRI
T U0 BERE L 1 UL R IR ZH 2L R0 HR P 5 A= T Sk 0 A R
AL IR G B SRR b i R 19 K R BT
H—3.

QPR AR BR 2R Bl L 2 e R ALk, A
T /N BRI IOV Bl 52 56 8 75« Y AR R Rk )
A ARG BRI AEA AEM BN IR 2/ K E s 16
FRNREL AT R G, B 9N H R RN EE
A WA AR IS . BRI N AV 2 IR A )
JEORE . 3X S i i 5 ) S5 SURL W] AS I 1) Ah RS AT L 1
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VFZ RN — A . 08 PN BE AR W) K & B B i)
JESK Y L P T e b g 0 N R B A IR
HEA RN AR R AR . XEAR T 25
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