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Dynamic Observation of Attachment and Invasion of Toxoplasma gondii
Tachyzoites to Intestinal Mucosa in BALB/c Mice by Chromogenic
In Situ Hybridization Targeting SAG2 mRNA
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[Abstract]  Objective To observe dynamically the location and time of attachment and invasion of Toxoplasma
gondii tachyzoites to murine intestinal mucosa by chromogenic in situ hybridization targeting SAG2 mRNA. Methods
Thirty 7- to 8-week-old BALB/c mice were randomly divided into experiment group (24 mice) and control group (6
mice). Each animal in the experiment group was given 2x10% tachyzoites of RH stain in 0.2 ml PBS by intragastric
administration and that in the control group was given 0.2 ml PBS. Four mice in the experiment group and one in the
control group were sacrificed at 15 min, 30 min, 1 h, 2 h, 4 h and 8 h after infection, respectively, and paraffin
sections of duodenum, jejunum and ileum were prepared to perform the in sitw hybridization with Dig-labeled
oligonucleotide probe complementary to SAG2 mRNA of 7. gondii. Results Tachyzoites were found on the striated
border of small intestine epithelial cells ( absorptive cells, goblet cells and endocrine cells) , in or between two
absorptive cells or in the lamina propria. At 15 min-2 h after infection, there was significant difference in the number of
attachment on jejunum and ileum (P<0.05); the number of invasion in jejunum was significantly higher than in
duodenum and ileum at minute 15 and 30 after infection (P<0.05) . Following the lapse of time, the number of at-
taching tachyzoites gradually reduced, whereas the number of invading tachyzoites gradually increased. Compared with 15
min after infection, for all the intestinal sections, the number of attachment significantly reduced at 8 h after infection
(P<0.05), in contrast, the number of invasion significantly increased at 4 h and 8 h after infection (P<0.05) . Between

4h and 8 h afier infection, a significant increase in the number of invasion was showed in jejunum and ileum (P<
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0.05).

Conclusion Although the cell selectivity of attachment has not been observed, the location selectivity of inva-

sion is present, jejunum is more susceptible to the tachyzoite invasion.
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Table 1 Number of 7. gondii tachyzoites attaching
to intestinal mucosa (x+s)

SRR 8] R=ti=7] =W [@)i7]
Time after infection Duodenum Jejunum Ileum
15 min 4.27+3.171* 4.93+3.949* 3.78+3.102+
30 min 4.21+2.029 4.83+4.598 3.75+2.338!
1h 4.19+2.813 4.81+3.779 3.55+3.659"
2h 3.91+3.571 4.73+3.431° 3.49+5.002°
4h 3.31£2.992 3.39+3.853" 3.17+3.919
8h 2.32+3.039" 3.15+3.241" 2.59+3.028"

dE: a5 bZEl, P<0.05; ¢5dz2ZME, P<0.05,
Note: a vs. b, P<0.05; c vs. d, P<0.05.
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Table 2 Number of 7. gondii tachyzoites invading
in intestinal mucosa (xs)

SRS ] R=xi:17] =W [@)i7]
Time after infection Duodenum Jejunum Ileum
15 min 4.10+3.532« 4.92+4.164% 3.68+3.301*
30 min 4.32+£3.799" 5.49+4.652" 4.83+4.711
1h 5.84+4.407 5.69+5.522 5.58+5.093!
2h 6.51+4.478" 5.91+4.169 5.69+5.522¢
4h 8.04+8.643" 7.37+6.387% 7.43+6.183"
8h 8.92+8.955" 9.11+6.667" 9.15+10.92"

dE: a5 b, P<0.05; c¢5dzZIA), P<0.05; etfZE], P<0.05,
Note: a vs. b, P<0.05; c vs. d, P<0.05; e vs. f, P<0.05.
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A BUYE 15 min B T2 H20E EETE T, ROFSO/NBEBLCRE, L OFI R FM AT AR O, B EYLS 15 min 7E BB
FERATRYEIN T, WEoRBATR A AL TR E]; C BUYE 15 min BAE TRA RGN, L0 BREREE AN LS R
H. ACRAMEAES T D. G 15 min RARG EEARAEMT (1) E: BYS 15 min SRMEMTRAZBEAR (1); F. &

BeJ5 8 h T2 W A 2 Y S AT HOR S AR B R R T (1),

A: attachment of T. gondii tachyzoite on the villus of jejunum at 15 min after infection, black arrow indicating the striated border of intestinal

villus, and red arrow indicating the attaching tachyzoite buffy particle;

B: migration of tachyzoites in the ileum mucosal epithelium at 15 min after

infection, arrow indicating tachyzoites located in between the adjacent absorptive cells; C: invasion of tachyzoites in the absorptive cell at 15 min

after infection, red, black and yellow arrows indicating absorptive cell, goblet cell and tachyzoites respectively; D: invasion of tachyzoite ( T) into

ileum epithelial cell at 15 min after infection; E: section of villus from mouse jejunum showing tachyzoite (1) invading into lamina propria at 15

min after infection; F: Numerous tachyzoites forming agglomerate ( 1) in jejunum lamina propria at 8 h after infection.
1 FHHMENNMNIFENSHREET (x400)

Fig.1 Attachment and invasion of 7. gondii tachyzoite to intestinal mucosa (x400)
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