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[Abstract] Objective In order to get effective IgG,BALB/c Mice and SD Rats were injected tachyzoites of RH
strain in different ways and different doses. This research supplied some bases for creating animal model of humoral
immune response. Methods The test animals were categorized into three groups: SD rats injected intraperitonealy
with 1X10° tachyzoites of RH strain, BALB/c mice injected intraperitoneally with tachyzoites of different doses and
BALB/c mice had intragastric adminstration with 4 X 10" tachyzoites. Control rats or mice were set up at each group
and the sera from each group were collected at different times. Results The experimental group of SD rats didn’t
have obvious symptom,and the level of specific IgG antibody was gradually increased, which was higher considerably
than that in the control rats(P<C0.01). The survival time of BALB/c mice injected intraperitoneally with tachyzoites
was no more than 8 days,4% BALB/c mice by intragastrical injection died on the 9th day after infection,the rest of
them could live 28 days. The level of 1gG weren't significantly different in the two groups(P<C0. 05). Conclusion
BALB/c mice could not produce specific IgG by oral or intra-abdominal infection of tachyzoites. SD rats could produce
specific IgG by intra-abdominal infection of tachyzoites. SD rats are suitable to establish the animal model of humoral
immune response.

[Key words] tachyzoite; BALB/c mouse;

toxiplasma gondii; SD rat; IgG

5% B (Toxoplasma gondii) J& 2F A= F A Fil 2 Fft 3l ) 41 4
A1 P B S B Al R = 2 — i AR . IR T
B4 HRBR B PE S TR] A = X SR AR 0 R PR RS [R] A 3 4 o e
B 1R AR [R5 BT g ST S S A T R B — i 2 AR
P, 5B RH AR B At A ) ok A A SR T bR . HLd s
TS T U SO I S BEOR B B S A 1 sh A R
X TR TR L I MY R LE R O TR A B R
P 1gG Bk A 925058 i RH 38 35 bk 35 F AN IR & 42 R [ 77
o 0t A () BRI o o - AR A 928 o7 2F 114 3 A A TR 1y Sy 4R AL T
— 2 I S KA
1 #R5F%E
L1 SEER Yy S0 A 4 R S g W Bl 5 (ELISAD 2
A A BRI 3 P i) TG Bk, H =5 T B TG HL A A8 I 38 571 6 A6
0 /0 BRI 5 R 0 B 3 45 I P BRLPE O S B HEBR B AR Uk
e, BALB/c /MR 30 H,20~25 g,6~8 J& , MERE4- L. 51 B I

T P R B S 30 Bl W D TE T G 5 B B 2 e Bl 0 S 56 0 A
I B R AFIE AS . SD MEME R 50 R, 180~200 g, 5] A Ht
B2 B sh Wy S B bl BT

1.2 itk [EFrbrdER etk RH B 58 00, 1 B OHHE B 2 B
A MEHE, —80 CARAF. WL IN, LW Hfh BALB/c
ANEL Bl 3 RS T TR WG R IR B R L Uk v AL R T B A
T &H.

L3 F# 96 fLEFAR I A & R JET 2 A, ik ii-20
(Tween-20) W B FWF 4 TAY TG RN G, BR S 254w
AR IC Y S bt R B TeGCHRP-TgG) Mg B b 52 14 8 2 28 W] L ik
i B . TMB 2 850 & - A B s B AR A A |l 5B &
TgG Hr A7) & G BUID W B 30 R A A4 A Y RO
[{r /NI

1.4 J7gE
1.4.1 SEE R H RAE (1% 50 2 SD #Ed: K B4

*  EETBA 5 MA B FH A IS (No. 20043084) ; 5t M AE 2 IR A A FEBI & 3% .



+ 514 - BREFHER2012E3AF9IEF 5 H

Lab Med Clin,March 2012, Vol. 9,No. 5

RS AL 25 HA BRG] 25 H, SCER A K Y E T 1 /N B
T Js A o FS s AR TR K P e 3 Wk R I A0 T HoR T oA i
BHRP SR NEM T, 2% 6 B Y a8 370 1,
A 3R 7K R G T A R R R D 0.5 X 10° /mL, 25
SD M PE K BRI IE I VE S 2 mL, BB 1 R BEHLIEHR 5 H KR,
JBC B3Iy IR, 43 5 0 54 F S A A 5 HOOR BRI B M T A AR
[F) 500 42 A PR A IR BB 1R TAR 10 JESR AR LK 1
T —80 CorBefffr., XIRAL.25 H SD M K BRI I8 i o 4
A FRER K 2 mL, T R 0 SR B Bl Dk it 3 8 I i T
—80 CHr%efRfF. (4% 42 H BALB/c /NR4r Jy S I 4 28
HORIXE B2 14 K, SCI0 2R 0% 5 8 M s 13805 43l 8 X
10 .12X10% .8 X 10% .6 X 10% .4 X 10%.2X10%,1X10% 4> Hff&/
R R A0 R 5 4 2 BALB/c /Rl X IREH
A TERK 2 mL RS BALB/ ¢ /N B, 35 /0 B 3 3 2 R
AU 7 RPALZE 478 AR 3k v BB UG 4R I o I T — 80 °C 4y
PRAFF. (3 42 H BALB/c /NP A 25020 30 HAIXS A 12
H, S 58 ®HEGE F 0. 5X10° /mL,0. 08 mL H {A&# iF
BALB/c /B, IR A= BEER 7K 1 mL 3 H BALB/c /N EL,
Sy N AEHE B G M5 4.8.15,22.,28 RALFE /I B, 4% IR BR 2% B
AR I3 5 17 T — 80 C AR AT

1.4.2 5IE R H 5 T §i 5 (tachyzoite antigen, STAg) i &
PO BEM 2 FF — 80 “CLRTF I 5 I B Bl 1 I A 28 1 24 ff
(8M JR&E.2 M Bk, 40 mM = ¥ H 3 2 3 F %e, 4%
CHAPS, 65 mM — % 75 B, 0. 2% pH3 ~ 10 IPG buffer, 1%
Protease Inhibitor Cocktail ,1 mmol/L PMSF), Jz & & & 7 it
3W. vk ERABRE S min, 4 ‘CHLE 1 h,16 000 r/min &L
30 min, Bredford 35 i 5 bR AS (9 3 1 W IR o 8L B T —
80 CHEHF.

1.4.3 (i P Re S5 5 I8 R TG iR iRl 52 56 wir A 45
JE VLB ELISA Bdi 58 PR EE S 1+ 400, HLiR M B 1
© 20, [HEE S 1 3 000, HBEVE R K S8 BT R AL
JG 4 CREB B 37 CIRE 1 h, VB IRUE U 5 # 1 T R
BOH MG EEA.37 CTHRE 1 h, WS MA HRP 510
BBt R R 1eG.37 CHLE 1 h. TMB 1 37 Cilt b g i 20~
25 min Ji5 2 LR 2 1R OV B AR AL 450 nm i KT 3 OO
B CA450 18D o /N BRI Hh R 574 TeG BT A iy G ) 7™ s e Bt
& w5 AT .

2 % ES

2.1 5 RSN R Bl P AR L%

2.1.1 SEmEEES SD KR SD KR4 8 B4 RH
W5 B HUGHEE T 1X10° ANJE , — B AR WL BH B R AE 4, koK &
PERIEHR . S0 25 A 0 TR PN DL L W A B R D i 1 R
B F

2.1.2 SIEHRERETN BALB/c /MR BALB/c /N &M i
B RH MRS IE B dE )5, i 755 3 KA 4 B0 B
Bl 51 R B AR . KA BUE R ORI 3 ) B B AR 1R
K Bt fr i g . FIE TR RN A U A IR L
A A ik B o R e B R] S T R L G FEAE MR SR AR S ) Dy
Ko B Ui S A - LA I Ao ) A (M B R YL iR Oy 1 X 10°
A5 BB T I B K A 8 s g R e ORI H BB AE T
3~4 d,

2.1.3 SIPHmEEY BALB/c /MR FIEHFE 7 4 X 10" M HEH

BALB/c /N5 7 R ERERAESL 55 9 KA 420/ RUE
T2 HARW AR £ 28 d.

2.1.4 HXHARLN X4 BALB/c /MR SD K BUA K &
B RGBS oK B R IE R R B SET R R B
5T Hu SR A

2.2 FAHMEPHSIE I TeG Pk & R p s 5281

2.2.1 SRBEES B SD RMAL A4 ELISA kA
KBTS PR KT, 45 2R W0« 0 IR 20 4% b 48] SD R B il ¥
i 1gG HLih A450 HFE 0. 10~0. 14 Ju Bl A3 3l oW A2 fk
SRR LIS 1eG HUA & B E W BT 4 3 I A450 (B ik
0. 33+ B I U A4 7K S W T i 5 25 P 0 6 A T 0 i M A et
PR AT R 5 10 J I A450 {5 3% 0. 38. 5 X IR 4L AH
Lo SCs A B R T . SR BT X ¢ A6 . S 36 4 A0
MR Z iy 22 5 B e i 2 38 L (P<<0. 01) . MHTAA = A 1Y
BT LUE 0 B S T UE I T2 e LA
— E R MR S A LR 1)

0.40

0.30 //

0.20 . XA

-
_ »
s

B JGEE (A450 nm)

0.10

0.00
1 2 3 4 10

RRAN
B1  KERMIF G HE A0 BHEIETK

2.2.2 SR HRUEREENEE BALB/c /N4 ELISA 45
SRR A LA I T 28 M LI AL A 14 %) BE AL I L /D BR
FHYESE 0% . Uil 5 T8 HULE S5 56 /0 BUMR Py & 7= 28 5 5 1 1gG
oIk . SCI AR ALY TeG PLik K P Z 0 25 7 BG4
SL(P>0.05),
2.2.3 5B B Yl BALB/c /NR4L  ELISA 53R B R
AR G LA T 30 My SE I LA 12 43 X N 20 it 3 /0N BRBH
R 0%, ULHA 5 T8 AR SE 86 /N BUMAR N R P2 2R i B TeG B
A, SR AR BRAL ) 1gG HiiRK 2 H 22 5 LG 2# 8 X
(P>0.05),
3 3t it

Wl 3t =5 T e — i A B S BOm R R R F W Al R
A5 FASF BT A B B 0 SR R AL BT AR I TR R 8
TEfE ERZEDIRAR T A R R R B EE R, SIBRE
SREEVER RH Bk b 45 8 M 19 Beverley #k R85 8 M 19 % 45tk
S0, P RH RS2 [ B A SR A MR X 22 Bl 52 56 B i 4 R
SRS AT R B RIAE TS . HETE N 2 LR
= B AR S BF 9T TAE . 76 B8 JUR A S DR 9E b . sh )
B 5 S5 R WA S A . T R A SE 86 s ) R A /R
PN IR

S MK A TS BN JE DL S SR IT 1eG o L HFF
SEnf I 7EAS MR th T R IAEAE . FEAE TSR BUR Y
TRy Pk G b TeG HU ik 2 5 BE 4 R 3 B R M AR 8 1 400 M
FER® . Bt 3 51 K =2 1gG B ik 1 Bt SR Bk — 25 1
WEFE . LAGH 25 S PE M BU IR . i 3008 T2 5 T U e Sk i)
W) F BRI B 8 T R F R s s R B R R E S T
HE— 25 W 5% 00 B R A S50 388 0 R [ Y 3 AR B o L R A e
BALB/c /MR SD KERJE &I : (1D /NS CF 4 516 70)



+ 516 - BREFHER2012E3AF9IEF 5 H

Lab Med Clin,March 2012, Vol. 9,No. 5

3 i i

R DR 5 T IR A3 M L 3T A Ok L HL R O R B i T
IR R E T LA R IR L IR T R E ML
A E BT AR N BT T A A RE BN . B A AR A 2
BERBUEIR . K G e B OB PR AR A AR PN % 5l A E B I
ARZS EF T RE B /N M 0 SR I ELBE 3 e Uk TR TR
T, BRI I RS B SRR O R R R
K R T BE R B YA 6

i PR g S8 A8 A DY R B 1 R P A AR M8 O o R e Ak T AR
A FBEUEE RN PR PEBE I R G0 . A 4R I EEE TR 1
A (NSRRI = S S i e & B A X1 1 o9 5 A DN A v
F G0 0 U AL S 2 R it BT K T 1 T p s i IR A
WD TEPERRART . I 27V AR G A0 A L R /N B Y AR
SV B MR VRS ME AR . AT R B T A I Py U E M i
7 APTT (AR P %E ik 72 1 PT 35 B 2 45 46, FIB B & 3%
o Hh T A T 58 T #F 1 51 B EE 2 B R , AT TT 45

2 I

T DR G FE A P AT 51 48 2 4 o I A A5 s AR S L R
FHUE R . hs-CRP ¥ B2 (1 58 B T v B0E 52 1 5 O 3 ok
56500 5 A A R P 0 B A R BE R 50 i A R R AR R A
S, hs-CRP V8 n] S A6 26 11 40 i 28 45 5 1 51 )R
T A A5 R S E SN 3 A 5

AWEsEH . T2DM B34 PT \TT fil APTT /K BALF
fa BN (P<C0. 05) , 1 FIB 7K 3 45 fet JE 5t BR 41 i 2 T i/ (P <<
0.01), iR T2DM B35 ¥ R a4 T & SR & 5 5 T8 i
e 38 FE IS IS 3 R 0 Bk i A1 B 5O G 2 RS 1 32
BIERRE . BN T2DM ) hs-CRP 7K 34 ft Jg X IR 401 &5 % T
B (P<C0.01), T2DM H {& N 17 78 18 P 4 i I 1 . B F 4 1 4k
F oM 3O S B2 4 W R 5 3K T AR 2 4R PR R

i 5 R AR AT - 400880 55 W 200 i A A 4 R AT B A o 8 ) TL-6
TNF S J4E - 5 P 7 30 88T BE & B hs-CRP, hs-CRP
K PT APTT.TT /K] LSt T2DM A 1l 7K S 42 il 15
O QR I AR 45 S A, 4 TR I 98 5 D W . TR L
M F PTAPTT, TT #5 PE hs-CRP 7K - 1y 46 XT3l
A WSRO I 18 A2 A U A T Ry 3 B H 2L I R
ria.

£ % 3Lk

[1] Yamada T,Sato A, Nishimori T,et al. Importance of hy-
percoagula bility over hyperglycemia for vascular compli-
cation in type 2 diabetes[J]. Diabetes Res Clin Pract,
2000,49(1) :23-31.

[2] Adelstein S,Garnpets ED, Joffe Bl,et al. Haemostatic fac-
tors in black and white diabetics[J]. S Aft Med J, 1999,
55:325-328.

[3] Carr ME. Diabetes mellitus:a hypercoagulable state[ J]. J
Diabet Complications,2001,15(1) :44-54.

[4] Ridker PM, Cushman M, Stamofer M], et al. Inflamma-
tion,aspirin,and the risk of cardiovascular disease in ap-
parently healthy men[J]. N Engl J] Med. 1997, 336:973-
979.

[5] Ridker PM, Hennekens CH, Buring JE, et al. C reactive
protein and other markers of inflammation in the predic-
tion of cardiovascular disease in women[ ] ]. N Engl ]

Med,2000,342:836-843.

i H 37 :2011-09-01)

(#3514 70

TR A B B R S Stk B IR U BT HORER T
LG FRAMREIR G R B e A T k2 —. (DORE
T A T8 ) P2 B8 B 55 o e 18 A T — S AR T (L — B 4K
WA T B 2 O RS RA G E AL, X4
SETUHT 5100 AN H A 1 HE 1 BALB/ e /N BUS - 8096 i1 /N BLTE
% 8~10 KA RKMAER . HA 7.8 KA 1 REFET . KA
WAEE R AR A SRR . AR, JT T ELISA 33 HA
[ s J00 ) L 376 30 A G 00 F o I 2R 0 o FC R Sk TG PR B R
H 1gG Puihd B AR A REW R A . (3)SD A UK it
S TG - — B B RO B AE G B M P A oR L B
PRI 2 ELTSA 360 A [a] i 391 69 i 38 28 47 A6 0 ok 7T 75 30 4G
i S VBT M W B A . R BRRT AR Sy A 52 o AR AT R R
PR EE S Y. SIS B T B B L X &
XIS 5 0 L AR A A T R G 5 o A AR B R BT R B
AR MES .

&% 3k

[1] Weiss LM,Fiser A, Angeletti RH,et al. Toxoplasma gon-
dii proteomics[]]. Expert Rev Proteomics, 2009, 6 (3):
303-313.

(2] #ssgt, o0, BREOG. =5 T8 Mg g S5 50 ) ) 15 B 1) 4y
RO g LT DL b B BE 24 4 7KL 2009, 19
(6):83-84.

[3] Bradford MM. A rapid and sensitive method for the quan-
titation of microgram quantities of protein utilizing the
principle of protein-dye binding[ J]. Ana Biochem, 1976,
72.:248-254.

[4] TR EEIHRERMHY M bt EFEER N
Jf 4t ,2002:231-232.

(5] TR 58w LML fm M . 4 B 25 HoR b Bk
1992.44-49.

[6] T RUE. dESIE R M. & . W90 B2 25 AR AL
2000:18-19.

(71 XZLmm ., s flig , B E 22, 4. 2 HRR 5 I8 B2/ R
FE G 5 Bl A 0 i e S (). b B i W O B YA 2R AR
2005,17(3) :207-210.

[8] WA & » Mk 1B . =5 T Hu gk e oK Bl 2l 4 468 34 i) F 90 i
(I, #4244 7%, 2005, 5(6) : 874-875.

Wi H 3 :2011-08-20)





