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The Change of Paneth Cells in the Toxoplasmosis of Kunming Mice
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Abstract

were observed on 1, 3, 5, 6 days after inoculation (DAI). Ileal lesions, the distribution and quantity of 7. gondii, the

1x10* Toxoplasma gondii oocysts were fed to Kunming mice orally. Clinical symptoms and lesions

change of paneth cells (PCs) and granules were checked by H&E and immunohistochemical staining. The results
showed that the total number of crypts, crypts containing PCs, PCs and granules in ileum were increased first, then
decreased explosively, especially in the distal ileum, compared to the control group (P<0.05). The positive area of T.
gondii in the ileum was increased. Compared with 1 DAI or 3 DAI, the positive area of 7. gondii was the highest at 6
DALI (P<0.05). The results indicated that 7. gondii oocysts had a significant influence on PCs of Kunming mice, which
providing an experimental basis for the prevention and treatment of toxoplasmosis based on small intestine PCs.

Keywords  Kunming mice; ileum; Toxoplasma gondii; paneth cell

5 & H(Toxoplasma gondii) &t 5L )32 43 A
(4 i P 2 A S, LT R BB BT A i sl A
W) R 8 BN BT B B EOK, B R
AR AT S IR SV (AR AT DL R
P, b ) R U, GRRE S o T HUR G R FI B0

ek H 9: 2015-06-17 652 HY: 2015-09-07

K HARFRA RS S 30800812) B8 By I IR

*@HAEE o Tel: 0371-63558180, E-mail: yangyu7712@sina.com

Received: June 17,2015 Accepted: September 7, 2015

This work was supported by the National Natural Science Foundation of China
(Grant No.30800812)

*Corresponding author. Tel: +86-371-63558180, E-mail: yangyu7712@sina.com
P 4% L IR TR]: 2015-10-22 15:57:20

URL: http://www.cnki.net/kems/detail/31.2035.Q.20151022.1557.006.html

J1 RN R B B B, AN REE G 5 B dUg T 5]
P () i JOE S

W TG 41 it (paneth cells, PCs)f7 /I8 i [ 55 1)
JEG S, 0 B 00350 A K S A K PR W R M 2 WA DR,
TP BRI, W55 A2(phospholipase A2,
PLA2). I8 Az il R 1 5%, ELAT S04 R s 2 A
AR BRI E T R A MR R o i
Y3 5 s 5 T AR AR, 2 5 YRR s e 40
HiAvmads.

Foureau 5P i, =5 B HUB G J5, L TLRIAZ {4
VR TE A0 A EC AN R TATFN-o ATFN-B, _E
K53 25 (cryptdin, Crp)i, 75 598 [ 40 Mo i fier, (H



1382

IR

7558 G R b, i X AR 1 S 0K ) A2 AE it
FEMAR WARIE . AN I 28 R 55 78 Uy B/
S, RS 100 P P 3 K 2 M B FLRBUORE 1) A8 A 175 DL K42
T PG AR AR /S B o ol R v A4 AT 52,
Oh VAN i D A0 6 it PR =5 78 JOs (R Bl ¥ B s
U [IS7p8

1 MR57E%
1.1 EESERF

Hebt S 2 SR, TOXDB#2167 % 1t
G357 8452 [F A& ML Dubey 525 %, HRPARIC ST
HlgGI A b st BE R AL AE R BR A F
1.2 RWHE
12,1 ZRHMaBBAHNEE  6~8IEHRE
HH /N BRBE L 43 Ay I e 2 FIOGE I AH ) TR G230 1, o) it
H20 0, 3 FEmFE. X HRZH /N B TS o TR AR B K
0.5 mL/H . AL /)N BUE H 55 24y TOXDB#216
SIEHORFEI<10Y H .
122 #oetgREE5X3E B HMEN BUR R
Ao ZHDubey R IE [ 75 TE B0 B AR OF 2 0] 08 A2 /)
B PR 50 HECOGEAT HOR . NER 0 TR S BB L
3, 5 DAI(days after inoculation)ffi HLAbFES H, 43 i B
Flar B h B Ja B om, [ T-10%I0) 1
FEOR BRI o S0 ) FARBE T B /N B, ok
ATIFEFERIBOM o H AT, JBRES pm, HEEGL
N4 9% 21 2R 4k 27 G t8 (immunohistochemical staining,
IHC).
1.2.3 FHR@CHIE B RIEREG A R,
8RR AT 1) o 8 R D 1, 6 [l g 45 B D7) 1 v ) B
AR BRI M RS AR W IS4 s B
WURL S T B RS B el TG 40 i i DL &
8B AN I TG40 M ROk () B AT St . P
g A e 5 Rl T 4 i ) A M) P e 4 TR £ 40 i
VBB B ORI P AN W T AR L R
K58 ) FH A ) T 9 T 40 v S 2509 TG 40
ke,
12.4  RAKFE WD B 69 5 A Fo 5 vA BT 0 1B AR 1
EOE A WS T OLERIHCY) Fr AR B A [R] B 1)
J& 5 B HUAE W T8 1) 53 A AN A (1) A8 4. WY FH Leica
DFC320 % i B 15 73 Bt R 4¢, 45 KIHCHE (1) 1 B AL
6N FLET, M 75 % P B PR TR
1.2.5 #3E/¥ iz GraphPad Prism ST

GEiT oA AP, PR LRV 22 5, BT B B -
PHERRIER R o

2 #R
2.1 l&REER

1 DAI~3 DAL SEEG4H /N BB B GHE, RpiRas
1EH; 4 DAL /N EURE AN 5 DAL /N BURS AR
S8 HEBWAL, 15%/N R AR IET; 6 DAL /MR
100% FARBET o 6 FEZH /N UK WL 55
2.2 fRIBHEAFTH

B 1A AIDADDN R BEZL 224 10 45 R . 1 DAT
7N B i 85 5 5 U0 T DL /> 2R 2 1) E 4 L A
FRLe 3 DAL BRAL[BI i 6 52 78 1M, [ 2 39 )=,
IO UL A0 PR 9 9, B T G S v 1 4 . B L T v
FR PRI B3 22 . 5 DAL BRI )5 Bl i
R, R ELE TR P IR A IR AL, [ R
FHE AR, . BRI, BB B
AR JE B . A0 BRI G2 40 IR At 4
JRUAZ A, 40 TR S IR AN o D B0 B i I Al
JHL ORI PRI D M3 D 40 B e L 1) R TR
WAL, 22 B0/ BRI i e g 22 U 0 7 X At i Kt gk 2>,
B B (037 EG A B Y R AR N o BT 45 J2 B bk L i
WA KRS EREN, BEEA SERE AN, 6 DAI
/I BRECIR1 i v 5 BT A A R 2R, B s e I ™ T
2.3 [ERFEKRAEAIT L

/N R HE B IR 5 T N S, (9]l B
Faga . SPCsIMRREE . W P A i R 200 % B ki
e S SE G 2 5 hkD i, Fae £UES DAL
%, 1 DAl /D, HaH AR ZERA T E . SPCsH
K s 46 DAL /D, 5 DAIIK /D, H6 DAIFIS DAL %
WA Pl g 2 S 44 B 25 (P<0.05) o A1) T G 40 i
OGRS 403 DAUA R %, 6 DAL /D, 55X 4
b = R B EERD.

5] Ji v B B as e i PG AN B I A8 AL 2 S 36 £ )5
WIS, B HS DALA R %, 6 DAV, 5
STHRYL LU TEGe il 25 57 o 2 W D Al M 1O B 3 4
i A i 5 506 DALR /D, S5 Al L 22 ¢ B 3
(P<0.05). ¥ [ Mo ik 5 443 DAL %, 6 DAL /D,
B R TG v 2 25 S (£ 1) o

N IET W J5 B A5 T AR bk S B L B I ) SE 4
Ja D e Bl Ja B Ba B BhTS dJE B AR
1k, Fl6 DATZR /D, H 5 %5 AL L% 2 Sl i 3%



RIS FCAN M AE B/ S B HUm SO R v 22 1k 1383

SDA B > !
Con: /RN 5 B, ST HEAL; 1 DAL [ J5 B 3 DAL [HI )5 B, #% [R4l s E; 5 DAL [BI% 5 B, MR 254i; 6 DAL B 5 B, [543 4503 Rk F
JETT)e PC: G RN, Cy: B3 Sb: Bl R 2 M: IUZE . #i ko 5 HHE T H&EYL .
Con: distal ileum of mice, control group; 1 DAI: distal ileum; 3 DAI: distal ileum, hyperplasia of paneth cells; 5 DAI: distal ileum, crypts atrophy; 6
DAL distal ileum, architectonic disappear (open arrow). PC: paneth cell; Cy: crypt; Sb: submucosa; M: tunica muscularis. Arrow: tachyzoites of 7. gon-
dii. H&E staining.
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Fig.1 Pathological changes of the distal ileum in the toxoplasmosis of Kunming mice
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BT, THCH A,

Con: distal ileum of mice, control group; 1 DAI: distal ileum, 7. gondii in intestine epithelial cell; 3 DAI: distal ileum, little 7. gondii in lamina propria;
5 DAL distal ileum, heavy T. gondii load in lamina propria; 6 DAIL: distal ileum, heavy 7. gondii load in submucosa and tunica muscularis. PC: paneth
cell; Cy: crypt; Mu: mucosa; Sb: submucosa; M: tunica muscularis. Arrow: tachyzoites of 7. gondii. IHC staining.
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Fig.2 The distribution of 7. gondii in the distal ileum of Kunming mice
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Table 1 The change of crypts, paneth cells and granules in the ileum of Kunming mice
4 7 pagicei|
Paffmeter Il.ei/rln Cj:)ntrol group 1 DAl 3 DAL A 6 DAL
No. of crypts Front 164.67+11.39 131.60+8.26 180.80+22.90 199.00+36.77 139.40+10.65
Middle 169.67+11.70 118.40+8.88 167.40+22.62 232.20+30.44 102.00+18.93
Distal 145.33+0.67 132.80+18.30 150.80+7.86 160.60+27.02 45.80+14.50%*
No. of crypt contain Front 125.00+7.23 97.20+3.14 122.40£17.11 57.00£19.79* 49.60+13.88*
PCs Middle 127.00£13.61 87.60+11.30 103.80+16.23 79.60+13.01 42.40+14.56*
Distal 92.33+13.25 74.00+8.48 90.20+13.27 15.80+6.33** 2.40+1.94%*
No. of PCs Front 349.67+22.48 319.20+16.11 427.40+60.07 269.40+92.60 149.60+47.30
Middle 396.67+£31.17 293.20+47.94 353.80+88.92 264.60+57.07 120.00£57.08*
Distal 213.00+44.14 203.80+39.08 276.20+65.52 43.20+£19.39* 13.20+11.31*
No. of granules Front 3302.67£313.11 3284.20+218.47 5235.40+865.93 2 601.20+943.43 1 692.60+640.50
Middle 3985.67+432.91 3211.20+582.45 4 448.60+1 750.46 3903.40+938.63 1 122.80+456.12
Distal 2 564.67+669.88 2 022.00+441.37 3 188.60+£748.35 567.80+£292.96 129.40+114.53*
No. of PCs in one Front 2.80+0.05 3.30+0.22 3.51+0.28 5.30+1.03 2.82+0.57
crypt Middle 3.16+0.20 3.30+0.17 3.24+0.28 3.23+0.30 2.13£0.66
Distal 2.25+0.19 2.69+0.32 2.90+0.33 1.94+0.52 1.46x1.12
No. of granules in Front 9.47+0.87 10.41+0.87 12.16£1.02 8.95+0.77 9.17£1.71
one PC Middle 10.05+0.68 10.92+0.69 11.51+1.48 14.17£1.95 8.20+2.37
Distal 11.67+0.97 9.81+0.52 11.47+1.08 9.94+2.13 4.34+2.83*
#P<0.05, **P<0.01, 5% A LR o
*P<0.05, **P<0.01 compared with the control group.
F2 B S HRMEERE St
Table 2 The percentage of positive area of 7. gondii in ileum
payised
E:lﬂin CJontrfl aroup 1 DAI 3 DAI 5 DAI 6 DAI
Front ileum - 1.14£0.23 1.13+£0.19 4.83+1.59* 5.06+0.98*
Middle ileum - 0.83+0.27 0.87+0.30 6.63+2.44* 9.03+2.21*
Distal ileum - 1.40+0.27 1.33+£0.19 7.74+2.93* 11.9941.92%*

*P<0.05, **P<0.01, 551 DA AL .
*P<0.05, **P<0.01 compared with the 1 DAI group.
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