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Biological characteristics of Chinese hamster infected with Babesia
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[ Abstract] Objective To establish a Chinese hamster model of babesia infection, to find the changing pattern of

organs and biochemical parameters in Chinese hamster infected with Babesia, and to promote the detection and treatment of
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babesiosis. Methods ~ Healthy 5-week old Chinese hamsters were infected by intraperitoneal injection of blood containing
Babesia. Blood samples were collected at 0, 2, 4, 6, 8, 10, 12, 14, 16, 23, 30, and 37 days after infection from 5
hamsters at each time point. Blood smears were prepared to detect the parasites using Giemsa staining. ELISA assay was
employed to test the IL-2 concentration. The blood biochemical indexes were detected using an automatic biochemical
analyzer. DNA was extracted from the whole blood and REAL-TIME RCR was performed to determine the reproduction of
Babesia. Aftert the animals were sacrificed, the heart, lung, spleen, liver, and kidney were taken to analyze the changes
of organ coefficients. Results The highest level of Babesia in the hamsters occurred on day 4 after the Babesia injection,
and then showing a decreasing tendency. However, there was a transient increase on the 12" day after infection. The liver
and spleen displayed most extensive response to the infection showing hepatomegaly and splenomegaly, but the variation of
heart and kidneys coefficients was within the norm. There were prominent changes of blood cells, especially leucocytes,
with two peaks at day 10 and 23 after the Babesia infection. The peak changes of blood biochemical indexes occurred at day
12 after infection. The concentration of serum IL-2 reached a peak on the 10th day after infection. Conclusions The
Chinese hamsters display typical characteristics of tick-borne diseases such as hepatomegaly and splenomegaly. The
immunological system is activated along with the infection and reaches a highest stage in the second week. Afterwards the

Babesia can live in the hamster body for a long period of time. The results of this study provide useful information

supporting further studies on the detection, treatment and prevention of Babesiosis.
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Fig.4 Changes of organ coefficients in the Chinese hamster infected wih Babesia

1800
1600
1400

1200 — R

1000 —— BRI

800 == =R
—— [l 5%

600 — R

400

200

0 DO D2 D4 D6 D8 DI0 D12 D14 D16 D23 D30 D37

5 EOUPY UG RO BUAE LR bR A L 3 K
Fig.5 Tendency of the changes of biochemical

components in the Chinese hamster infected with Babesia

200 60
180

160

g 140 40 g
E 120 / o =
& v 30 B

.d_

./
- S § —mmitham
g] 80 20 i a0 # 1) )
3 * L4

=

=
60
§ —musn
40 10:12%
0

DOD2Z D4 D6 DS DIODIZDI4DIG6 D23 D30 D37

R )

6 [ DLPG UG R G BUE B R R AR A A
Fig.6 Tendency of the changes of physiological

indexes in the Chinese hamster infected with Babesia

WURHA LG M E B HESI Y, dh A R
llf B DU Y U R AR B A 08 I/ SARS,
MERS 2555 REfp A K 5 A2 A, {FLIT AF SR A i 5 4%
WX A RGE S Y H AR R e
P/ R RN A I R A A A
KRB, HA N & St fil,

3.2 k2
3.0 1.0
25
5 08
20
2 0.6 E
8 1s —
5 0.4 —— IL-2%
1.0
" . -
it YT
Ial

0
DOD2Z D4 Do DEDI0DI2 DI4D16 D23 D30 D37

KBl (]
B7 B UG RSt R T Y IL-2 R R AE A

Fig.7 Changes of the serum concentration of IL-2 in the

Chinese hamster infected with Babesia

CLDLPY UL SN J5 , 7E 24 b WA SE iR A
I HEATE ERLLANES . FET R AT, B
HUATAE 4CHFIG 21 AU T4 DLV g e Rk
GG, 24h SE R AR A RLLA0H, 26 2 KITih
ANWTHGHE T2 4 RAE AR (18] 3) , Z JaHrst
TR AHESS 2 JER (56 12 K) X B — R 3 5
W (K 3), SEEGES 37 K A1 real-time PCR 45
I DT P e R A SRR A 2 DL P UG Y
551 & 4 ST G ACREAR | 17 HLHC R mT R4k
9 FEE 6 MAZAN UL, AT E I DL
YR ARSI IR N KA AE , TEBCA 25 A 1
DU R B T SR 2 MR R, 2 5 e 323X
WA B g R G R AR T 8 B A3
PlRfiE D7 1S 5E , 52 R A BRI By A e
WAL A Bl HE a8 RECR A — e 284k, JEAS A2
A5 Sy W S 14 2 R 0 B | JHF IR 2R ST IR g I 1Y)
3 AN 3 T (T 4A) | T U 2R 507e 2 g
S5 2 FNSE 3 J8 73 il A T UK IR (18 4B) o JHFJIE
FRIIALE 2 T A i 190 B 5 410+ 400 ML 03 W 2



o LA B A 2 2016 4F 8 5526 458 8 1 Chin J Comp Med, August 2016, Vol. 26. No. 8 41

b, FERS R AE AR, 2 5% T e K 1) 24 J I A
i, e B e T AR AR AL, R DL P R 4y
fifi 32 SR Y sh A 7 A 5 AR BN A E IR ) A Bt
JEF R A AL R SR

11 S IR e o e o . e - ST (1
AN DAY s O (1A = =1L b 17 R O =)
T B A TR 1 0 A A5, T SR S 2 T L 9 A
TR B FI R AR AL B ST DL U
Ji , SR RO B IR A0 A AL 38 b A 2 B B AR Ak, Hop
TERIE A LR | H I = A A R R 4 7 5
2 (512 K) IR BI0EAE (&1 5) i Il 240 Ff 0 A2 4k
R B A — R (B (18] 6) , Horh A ) Y g
A0, SR BUBR YL B DL PG USSR 2 K LA BGR
IG5 2 JE (56 10 K) IRUEAE, T4 3 JA (56 23
RK) M PRGN AR (B 6) o [ D17 HUJ2 i 25 2 1
SRR S I 40 R I A AR A2 R R kK, H S
BERARIRE R P sh ™ e A s £
BBEHR ) R 1M 2 A d5 Ry 3 (A8 Ak, LA I
A R G AT

TL-2 SRR A2 Fh I 8 11 40 = 2 1, ] R AL
PR EE A0 BA L LB T S R 0 i B
— PR SR, FLAT URS BE B AN AR LA
TRETIAESEE A B DL P R R TR O U B
A0 0S4, i3S H e L2 & A T B I B AR
b, 102 YR T2 I e T 16 2 A Ga e 1, WK
YO 2 RS, TL-2 FREesln, 7655 2 JH (55 10 K) ik
AP (PR 7)), iX—7E A A3 A 4T B, sz Bl ) A
WA 3RS BT, B2k 6 BRI X T4
HRH R B A — S B X — o R, A A e
R FR G050 IR A, AT 3 3 3h 2SS i
%1

TR DLV HUR A TS RAORHRLE o e s
PR Y B R, T AR 23 B D 5 i B A A
M FHAE BB SRTWAEENSEE
S, A, B A R AR A HUR G B ¥ — Fa
(7 B4 IR, FEE TR HL L DL iy ) i e 45
SR TR A AT A B 7 R, SRR AT
DAAE Ry 25 A BRI 5T R A (i e R 3h )

Sk

[1] Hunfeld KP, Hildebrandt A, Gray JS.
insights into an ancient disease[ J]. Int J Parasitol, 2008, 38
(11): 1219 - 1237.

Babesiosis: recent

[2] Kjemtrup AM, Conrad PA. Human babesiosis: an emerging tick-

[5]

(6]

(7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

born disease [ J]. Int J Parasitol, 2000, 30 (12 - 13) . 1323
-1337.

Trwin PJ. Canine babesiosis: from molecular taxonomy to control
[J]. Parasit Vectors, 2009, 2( Suppl 1) : S4.
Vannier E, Krause PJ. Human babesiosis[ J]. N Engl J Med,
2012, 366(25) ; 2397 -2407.

JIHE BREAR RRAL, A, LS DL S0 B R R Y ST
(0], v [ A A s 15 95 A HU ZR A, 2012, 30 (6) : 423
—-427.

M, EAF, X, A RE e MU AL SRR R ML A
HAEAGERIE S 200 (1], i g B2k, 2011, 21
(7):17 -21.

FRANE, X, EIREE, . ER MBS RA SR AH A
RABFGAMIA T E LB [T]. T E R ERRE,
2014, 24(8): 11 -15.

Rozej-Bielicka W, Golab E.
Human babesiosis [ J]. Prezegl Epidemiol, 2015; 69. 489
-494.

Wang HX, Huang F. Babesia Infection in the Southwest of
China, a case report [ J], Jundishapur J Microbiol, 2014, 7
(11) ; el3504. DOI; 10. 5812/jjm. 13504

Styputkowska-Misiurewicz H,

Iguchi A, Soma T, Suzuki H, et al. The epidemiological survey
for atovaquone resistant related gene of Babesia gibsoni in Japan
[J]. J Veter Med Sci, 2015, published in advance. DOI;
10. 1292/jvms. 15 — 0480

Moraes PHG, Rufino CP, Baratina ARF, et al. Molecular
characterization of Babesia vogeli in dogs from Belém, northern
Brazil [J], Genet Mol Res, 2015, 14 (4): 16364 - 16371.
Proboste T, Kalema-Zikusoka G, Altet L, et al. Infection and
exposure to vector-borne pathogens in rural dogs and their ticks,
Uganda [J]. Parasites & Vectors, 2015, 8. 306.

Magalie RM, Claire VM, Jeanne C, et al. Update on
epidemiology of canine babesiosis in Southern France[ J]. BMC
Vet Res, 2015, 11 223.

Mgrch K, Holmaas G, Frolander PS, et al.

Int J Infect Dis,

Severe human

Babesia divergent infection in Norway [ J].

2015, 33 €37 —€38.

Eberhard ML, Walker EM, Steurer FJ. Survival and infectivity of

Babesia in blood maintained at 25°Cand 2 —=4°C[J]. ] Parasitol ,

1995, 81: 790 - 792.

Herwaldt BL, Linden JV, Bosserman E, et al. Transfusion-

associated babesiosis in the United States: a description of cases

[J]. Ann Intern Med, 2011, 155 509 -519.

AR, R MU U A R BRIZB P LT ]

FE S, 2009, 26(3) : 55 - 56.

Mylonakis E. When to suspect and how to monitor babesiosis

[J]. Am Fam Physician, 2001, 63(10);: 1969 - 1974.

SRR, BEAR. EEaer (S ) [M]. deat. ART

A R, 2008 61 —62.

WS FRIRIE. 1AL LA BUR 5125 5 ZH GUE AR M Y AR

WEE[T]. P ESRshYeEdeak, 1991, 1( 3,4): 191 —193.
(£ EIB#1)2016 -04 -08



