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Histopathological study of some internal organs in cats
infected with Toxoplasma gondii
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Abstract

The current study was involved the detection of Toxoplasma gondii parasite in domestic
cats in AL-Diwania governorate using rapid cassette test and study the histopathological
changes of some organs in infected cats. Ten cats were collected during the period 2012-2013.
Serum samples were taken from cats for testing with rapid cassette test. Results of the test
indicated the presence of three cats infected with the parasite in percentage of 30%, two sera
of which contained on the antibody of the 1gG type by 66.66% while the third serum sample
contains the 1gG and IgM antibodies together by 33.34%, and the higher percentage for the
presence of antibodies in serum of cats were 66.66% of the IgG antibody, and the lowest was
33.34% to the 1gG and IgM antibodies together. The histopathological sections of parasite-
infected cats indicate presence of lesions in liver, brain, and kidney. The liver lesions were
characterized by the presence of vascular congestion as well as vacuolation of hepatocytes,
with clear fatty degeneration and necrosis, and presence of tissue cysts of parasite. The cross
section of brain were characterized by presence of calcified tissue cyst with filtration of
astrocytes and microglia. In kidney sections the histopathological changes were presence of
renal glomeruli calcification and dilation of renal convoluted tubules.
Key words: Toxoplasmosis, cat, liver, brain, kidney, histopathology.
dadial)
Intracellular obligate ¢ ks @sla daly ik Lal Y asl s Toxoplasmosis <t sidl ¢ls )
Lagd WS 4 @ly Wl b dala parasite Zoonotic diseases ol seadls glusy) G AS il
Al Calite JLakal) 138 Canay (1) 8053l Jabioasas LSV Ao seane ) ogy Jlib anw 3
3 (263¢4) a5 Gl Lgiaca (e Ll g1 53 aaand G jay Sporozoa <l sdl Caia ¢ Coccidia
shshll Sl Canadl Felidag @l sindl Alile J<55 a5 Toxoplasma gondii - 4sai sS4 éall Lilay

11



2014 2 2.l

13 alaall

s haal) ol o slal Al Alas

il

A il bkl (b Ay 1) A shal (s (0 RS
& T.gondii A<l A adl Jldh e ikl o
plasinly 4l iall Ll

&) Sl L3801

Slia ol gmd) CuulSl) and aladiu) gl cuiy

%30@)@3“24%)43%\3&91_19&&\'
g5 e badl aall o lgie QU J sean Gsial
T L) Jomn (5 5in) o 3 % 66.66 Lot 19G
CENRTR PO IgM s 1gG & 55 (w0 Baliadll e\_m.;‘y\ e
pall 33n5 i ) bl el LS ¢ 943334
(L) dsaadl (& e LS IGM g 53 (s Sbndll

A giall by L) iy daed Jlay (1) Jgaad
W) aladialy Aiall habdll Jgaan B Al

Bl Gl
Ladl auall & 5
IgG + [ 1gG [1gM | L | § G
gV SEESh? L 3
a2l VTR 3 e
(%) (%) | (%) —
1 2 0 | 7 |@30)3]| 10
(33.34) | (66.66) | (0) | (70)

A yal) dpaadl) Al yal) -2
gladll s Al dniill abalidl and mili ekl
dga s A Sl A i) il dbad) Laladll ool
e elael e Al el sl e sl
Oy dysadll e Y1 & (lia) d5ay Jas gl A
(1 c)}aal\) C‘A‘J@AJU‘S“ cAA_\.LS]\ L})\AMCASJ
wwl_é\ JPJ@J.\S]\@)MJJAUQM‘
ds.mg u\&‘}” caliag &LAJX\ @} (2 o‘)}.».a“) PI LA
Al WAl Astrocytes dxeadll LIAN AL )
3y small) AudSia g (lS) a5a 5 & Microglia
OdSE 35 5 el G ) Gl Gl iy (3
G s sy oo Dlad LK Clusll (s B

(4 55 saaall) A silal) 2 SIS iyl

m;sd\duhuhmkaususwaﬁéku(l)wﬂ\
( )4.1.\.63! l.b\ai\c_uam}aabh T.gondii agai g8t
sle gl Gliia) ) ABLa) (g ) gl g 03 (ST 2a

{(A0X.H&E.) (&= ) sV

12

Cilaa ) galall 5 ¢l i ey s 5 Cinas Ul s
Lasf cilas siall 61 bl Cilaas LS (5¢6) 4l ddans
COSy Jad) audy cpd¥ally Ll 4yl il &
ld] 28 0 o giall iy AlaY) g i (7) sl
s Necrosis Jaily el Jelds el Lesions
Al i g (el el ) s lee slacY)
Sy COlaall 8 Yy el Sigan g Gl ) e la sl
(a.\LA_\ l.@_u: c.m Cilae Liaa C_UA; uj\ ua)d\ ERAYY
FLadlS Canadl) g (g ddbidall clacy) 8 DA
iand) Sleall Ul il ally o 5 cpall g
Caeladll 4y laje (sl sy S5 (5 Sl
gl QST oS3y KA o iy pal Gl

Sl Al clysall e 4yl Tissue cysts
L;\ ilaal (g g Baal Aas) JAaly &3 s
aali 3 i) sall Tl (8) Lww mle]
sda Chela lugtall clu ALaY! ol 8 Lalaalf
oo Aailill Laa ) il ) sl e ol Al
G ¢ A4 i) Jadadl) 8 duas K1) A giall  Liday dLaY)
Calond) Aol el Ao Lalally Ll s
Gl SV e gl Lalally Abad) didas 5l
canll GASh by sl bl ga)lE)l
Ll 3 22 giiall 5 (5 Al Alas Jakd Jd (e A sl
Js i) JLiday 5 30 J5Y Abadl) Tkaill i 31 ¢ (9)
B L) (A pan oS Gale 100 Ut Le dpxi <)
iy S (669) Led s o salimall SluaY) Al g o
401 S A i) Liih mndlds e daladll ) yasd
(10) 3zl abua¥l (e CaiS)l (e S

Jaadl &) jla g 3 gall
Glisml) e

O aall Bl e 4 jie bk 10 e Jsanll
85 dmyg ¢ Al gl idadlaa <t L) cla¥l ey
5oble Bl e adll Cmae &3 YD Baley il gl
Je 5-3 Jaears (11) 50C paaa dnda (las Al o
Opluell Bale (e A dalra LiA) il 8 g
Sl s dhuls Juadl Joad | jiaall delidl
Ly 38 5 sady 45dys 3000 Aoy S 4l
Gy A e deire duale Aoy Jaad) s
Gy Ol o) lgle Jaw s AT ddire
Q;\AJ ?'20 EJ\‘);:%;)AQ;QU;\Q\ C'.d:'.\é;} Juadll
Lo ) oSl sl o) yal
ey s
Gl ) Ll

Rapid Test-Cassette (Toxo- 1gG/IgM)

a)\);AAJAJ Jm!\‘gm\.m d}-As.AS\ dAAAS‘ (-ala.u.u\
3 a da )y A dsasll ol Clial) < 535 % -20
DERY) 3 8 Adgeagall Akl coa s Al
. PLASMATEC 48 )i J8 (30 3 ¢l
dail) duda pall e purdl) A
80 Jlarialy Ll dguia el oyl Cans 50
il Sl ey s ) Al
- (12) J8 e wias A Sectioning



2014 2 2.l

bl Gl sl i) Al

e s giall ela A ilys 8 Laga | o daill C1als
elay ) s e 3 ¢ Al 8 A KU A il
(13) kil (e A Jual) sl i) bl iall
PR 5 F PN 1 [P WV [ P PP RSO | O O
s oS Jsl 8 Gl e A SI A i)
O sl Adadl) Ta L) )y 853 5 gl Ll
Al Wl SYL AL adl o s sl S s s
i<l @M\‘J\}L{‘y\ Juisl oy sk g sl Lkl
) Aladl &Y A Sl JOA Tachyzoites
<l sl aladt ) il o jlal (14) el
saladl alwalW) e Ll s ae g tial Ja L84 3D
M‘Hd‘,_u.n&ua‘)\a‘,éjh_,_‘c_\_\;‘_r\.mu
cA.AJ &)—Ay\ c.JL;a.q]\ e\..u;\}“ &\}_\‘ 4._15.1 C_A 4._1)134
‘rxgjuigu\,us)«_g\d_mﬁuc_a 345 il
aaly Al IgG ALAA\H.;HQJSMGJ;!u\
19G & s— (— sl ol 3y a5 0 20.7%
salel o ekl s 4 i he cilial dpa g () ey
O Bzl sl (e g ol 18 s Sl Alial
Gl 1) L ey dial) e cpialdl A adll 2Y)
oV o3l e i &I Ay giall o Lilay A s oY)
g_L..JSAS(16)L.__£AS\ dHA‘s.._ﬁb\}.L__ulA&L._ﬁd)‘
uu.\;\dﬁﬁ\ﬂ“tfd;\ J\d« A‘)Al‘ﬁ_i“)_\’_\n
H‘JHJMJPJLAJ_‘I_AS:\_}LSM
L e 35 12— g Necrosis ,—ai J y—as
LaS (22621620¢19¢18¢17) (s S-S 4l a3
H:\Sc_\_m.u‘\_HAA Mwug JHJ.L;)_‘
S A Joa i e e iy 12 5 Al (LSY)
= Y sgdh o iy (2342) 0
A Sl A il Ll A L8 o a A el A Y
AillE e Adl) an ) A iyl Juasy) e
Jmindy o s 8 A A 5l ol pall (any 180 (e
a8 e A slaall LA 5 A el cilagg al)
Gloail) e Ul se s i) A ileSH dail )
30l ) o ol el LB aat LS Ay el Ae 5V
e SRR R ) BN PPN B PRSP [ SN+
) s 28 2Kl Al g eadll uatil Al
o gl Ll (31, a) A s Akl Ldall &g
L e La e ) ol gl ol Ladal) A A
L all 8 018 Gigaa a8 e g Ay lall 4y de Y
) gd) ez ) (505 Laa Aa Sl LDIAY g2 dll)
LS yis Lglign ot g Aassll LB = s )
Lo jal) adalsall cjlial LS (26) de )l ol sl
C\—J‘:J\H&Jﬁ—‘@:‘—““&giﬁf ELAJJ
A sl LDl 5 Astrocytes A—sweaill LAl

13

A giall Liihay Claa kb a8 B Ll e éh.u(Z)onAS\
b () Al Jpan 48 Bady T gondii 4paissl)
(g )uiSia TissUE CySt (et (S 3529 g gaadl)

(10X.H&E.)

il a3 Els i e ke (3) Bl
i ouS A el Tgondii At Lagial)
Apaadl) LOAY #LES ) aa ulSia (g ) Tissue cyst
Aada) A LAl (1 e== ) Astrocytes
{(10X.H&E.) (Microglia) (e )

',ul.@.haus u«a\péhh(4)u&d\
) Ulang oSS mh;}l.. Tgondud.a.\.USSMu‘g.ul\
u_u.uﬂHyuﬁM( ‘_)4.1,‘9.‘53\

(10X.H&E.). (¢=—) 4l

by
sl
Ll



2014 2 2.l

13 alaall

6 bl il glal Al s

A pall )yl s A KN e by 4wl
Gl wnll) yaay i Calcification—IS5 2 5= 5
b wagaadgrenal glomeruli 45Kl
Dsindll 5 a5 WIS ~ S g ) sl LSIAY la g
Sy basgllS LAl dl Galiad agla pes
Renal  Aosldld o0kl il il (S aus
Load b la e wagayadsconvoluted  tubules
i35 Aalw 3 e A KU A il L o ()
il A ald g iy lall Ay eVl A s i Lo
G s J a0 5 Lae cilpaill g2 c )
Gl a8 Jall g ga el cLiall Shrinking

(33) &,

13-Wallace GD (1973) The role of the cat in the
natural history of Toxoplasma gondii. Am J Trop
Med Hyg. 22(3):313-322.
14-Barker 1K, Van Dreumel AA, and Palmer N
(1993) In: Jubb KVF, Kennedy PC, and Palmer N
(eds), Pathology of Domestic Animals, 4th.ed.,
Vol. .1, Pp.308-310.
15-Kimbita EN1, Xuan X, Huang X, Miyazawa T,
Fukumoto S, Mishima M, Suzuki H, Sugimoto C,
Nagasawa H, Fujisaki K, Suzuki N, Mikami T,
Igarashi 1 (2001) Serodiagnosis of Toxoplasma
gondii infection in cats by enzyme-linked
immunosorbent assay using recombinant SAGL.
Vet Parasitol. 102(1-2):35-44.
16-Dubey JP1, Carpenter JL (1993) Histologically
confirmed clinical toxoplasmosis in cats: 100 cases
(1952-1990). J Am Vet Med Assoc. 203(11):1556-
66.
17-Howerth E W, Rodenrth N  (1985) Fatal
systematic Toxoplasma in a wild turkey. J. wild
life Disease. 21:446-449.
18-Work TM, Massey JG, Lindsay D, and Dubey JP
(2002) Toxoplasmosis in three species of native
and introduced Hawaiian birds. J. Parasitol .
88(5):1040-1042
19-Sedlak K, Franti IL (2000) High susceptibility of
partridges ( Perdix perdix ) to toxoplasmosis
compared with other gallinaceous birds. Avian
Pathol. 29(6):563-9.
Gsn o Cad i) ccadlal) aas ) Dbt ¢ Lé_'nl..'\ﬂ\-zo
ostell A el Alaal) aalll 58 b 3 ) A ghally
(Woasall dada ool bl IS ¢ 4 )
248-241 (2)20:3 )
21-Alkhaled M J A (2012) Serological and Molecular
study of Toxoplasmosis in chickens and ducks in
some regions of middle Euphrates. Univ.
Baghdad. Vet .Med.135p.
22-Derakhshanfar A, Hatam G, Sohrabi K (2012)
Clinical, serological and histopathological signs of
toxoplasmosis in  broiler chickens (Gallus
domesticus) after experimental infection. Comp
Clin. Pathol. 21:1379-1382

14

oda g aleill Al gpa e Jaylda s Microglia
C—a J il A s (—aj G‘d )
cL) e as a3 6 (31630:29428:27421)
Bl day (o yat g Al 5 A eaill LJAY & e
s2a aant s O 3 L) s aga s ) L
o Aae ) LAl 5 died LNAY o2 o soa DA
el LAY (e g i 2 ad o gh iacanl) gyl
O glord) o el o o 8 W Microphages
a1 e QIS TlaY) (e Al Al LAY
g__sq_lﬁcl\ji_’;l_\cuw\bue;_aa.u Al g K—tg_yd\
saSTlalia gl S s aliy and) ol
s 28 ol G Sl e IS5 w Ll (32)
bl By e e Lae i i ALYl (5 S

<bJ

J.ALAAS\

1-Remington JS, and Gentry LO (1970) Acquired
toxoplasmosis: infection versus diseases. Ann N Y
Acad Sci. 174(2):1006-1017

2-Miller NL, Frenkel JK, and Dubey JP (1972) Oral
infections with Toxoplasma cysts and oocysts in
felines, other mammals, and in birds. J Parasitol.
58(5):928-37.

3-Hill D, and Dubey JP (2002) Toxoplasma gondii:
transmission, diagnosis and prevention.  Clin.
Microbiol. Infect. 8(10):634-40.

4-Montoya JG, and Remington JS (2008)
Management of Toxoplasma gondii infection
during pregnancy. Clin Infect Dis. 47(4):554-566.

5-Remington J S, Meleod R, and Desmots G (1995)
Toxoplasmosis. In Regmington JS, and Klicn 1
(eds.) Infectious Diseases of The Fetus and
Newborn Infant. 4™ (ed.) Philadelphia: WB
Saunders. Pp140-267.

6-Tenter AM, Heckeroth AR, and Weiss LM.(2000)
Toxoplasma gondii: from animals to humans. Int J
Parasitol. 30(12-13):1217-1258. 65(5):947-951.

7-Lambourn DM, Jeffries SJ, and Dubey JP (2001)
Seroprevalence of Toxoplasma gondii in harbor
seals (Phoca vitulina) in southern Puget Sound,
Washington. J Parasitol. 87(5):1196-1197.

8-Weiss LM, and Dubey JP (2009) Toxoplasmosis: A
history of clinical observations. Int J Parasitol.
39(8):895-901

9-Dubey JP (2002) Tachyzoite-induced life cycle of
Toxoplasma gondii in cats. J Parasitol. 88(4):713-
717

10-Dubey JP (1973) Feline toxoplasmosis and
coccidiosis: a survey of domiciled and stray cats. J
Am Vet Med Assoc. 162(10):873-877.

11-Chong CK, Jeong W, Kim HY, An DJ, Jeoung
HY, Ryu JE, Ko AR, Kim YJ, Hong SJ, Yang Z,
and Nam HW (2011) Development and clinical
evaluation of a rapid serodiagnostic test for
toxoplasmosis of cats using recombinant SAG1
antigen. Korean J Parasitol. 49(3):207-12

12-Bancroft J D, and Stevens A (1996) Theory and
Practice of Histological Technique (fourth ed.).
Churchill, Livingston, Edin burgh, London,
Melbourne and New York, pp. 50-56.



2014 2 2.l

13 alaall

6 bl il glal Al s

29-Literak I, Sedtak K, Juricova Z, and Pavlasek |
(1999) Experimental toxoplasmosis in house
sparrows (Passer domesticus).  Avian Pathol
28:362-368.
Ay Ay (2005) sl e danse deaal gl 230
L a3 daadll ol Jakaill gl A
Ghll LIS Gfale dagyll | oaussl du il il
150 4asia diagall dadlac gkl
e Jas ¢ (papnill g abli Lia ) ¢ gaally an ) Jluaiil ¢ (SUS-3]
GV glaal) Aa¥ duae Ay (2011) e
Ll 23 pe Al g yall Aon 3 oI A sally Aaadial) Audlal)
-1999¢(2)4¢d skl aslall LVl Alae rally zladlls
6527
32-Fischer HG1, Nitzgen B, Reichmann G, Hadding
U (1997) Cytokine responses induced by
Toxoplasma gondii in astrocytes and microglial
cells. Eur J Immunol. 27(6):1539-48.
33-Coles E H (1986) Veterinary Clinical
Pathology 4" ed., Saunders. W.13.

4

e 5

15

23-Ali N, Keshavarz H, Rezaian M, Khorramizadeh
MR, Kazemi B,Fazaeli A, Darde M (2005)
Molecular characterization of Toxoplasma gondii
from bird hosts. Iranian J. Publ Health 34(3):27-30

24- Burney DP, Lappin MR, Spilker M, McReynolds
L (1999) Detection of Toxoplasma gondii
parasitemia in experimentally inoculated cats. J
Parasitol. 85(5):947-51.

25-Barragan A, and Sibley LD (2003) Migration of
Toxoplasma gondii across biological barriers.
Trends Microbiol. 11(9):426-30

26- Beeson MC, Dermott (1975) Textbook of
Medicine 14/E.W.B. Saunders Company.

27- Schulten F (1954) Toxoplasmose-Encephalitis
bein Geflugel. Dtsch Tiera"rztl Wsc.

¢t b pdla (el 4 b deae g ¢ HLal)28

bl ole (1986)2wae sl «cahalllae 5 e )

C G e salldgl el Y1 da oY) Al Ay sl

1340 Asia




