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The present study was conducted to investigate the effects of toxoplasmosis on liver,
kidney and some blood ions such as (calcium, potassium & sodium). A total of 100 blood
samples were obtained from pregnant women in several health centers in Baghdad city,
which consist of (70 seropositive & 30 seronegative/control group), aged between 20 — 47
years old from September 2013 till September 2014. All of these cases were tested to
specific antibody to Toxoplasma gondii by using Latex agglutination test and ( IgM &
IgG) antibodies using ELIZA technique. The serum samples were examined for liver
function (serum asparate aminotransferase[AST/GOT], serum alanine
aminotransferase[ALT/GPT] and serum alkaline phosphatase ALP); kidney function
(serum creatinine and blood urea), in addition to( calcium, potassium and sodium) ions.
The results showed that the mean levels of ALT, AST and ALP in addition to urea and
creatinine were highly significant increased in the seropositive pregnant women compared
with control group. On the other hand, decreased calcium level and increased of potassium
level was observed, while no significant effects on the level of sodium. We conclude from
this study, the toxoplasmosis affects liver, kidney and some blood ions due to the changes
on many biochemical parameters in patients group.
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INTRODUCTION

Toxoplasmosis is a well known protozoal infection
caused by obligate intracellular parasite Toxoplasma
gondii which is one of the world’s most common
parasites[1]. It is now believed to be a coccidian parasite
but an unusual one, having an intestinal phase in its
homologous host like family felidae, particularly
domestic cat, and an extra-intestinal phase in its
heterologous host, such as man, mouse and other
animals[2]. Toxoplasmosis is a globally distributed
zoonosis with a clinical impact in the unborn fetus and in
the  immunosuppressed  individual[3]. A  clear
understanding of how this parasite moves through the
environment between wildlife, domestigated animals and
humans, is critical in informing risk assessment and
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identifying potential interventions to reduce the burden
of disease[4,5]. Toxoplasma gondii could be either
congenital where it is transmitted through placenta[6], or
acquired in several ways including contact with
contaminated food or ingestion of undercooked infected
meat, dust soil and it can be also acquired via blood
transfusion[7,8]. It infects man and other warm-blooded
animals on every continent, this disease is of economic
importance in regard to animal reproduction and has
become a public health concern since it leads to abortion
and neonatal complications in humans, on the other hand
educational programs focused on reducing T. gondii
environmental contamination are essential for the
congenital infection control[9].
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The aim of the present study is to determine the kidney,
liver functions and some blood ions in toxoplasmosis
women from different areas in Baghdad city.

MATERIALS AND METHODS
Sample Collection:-

100 blood samples were carried out on pregnant women
aged between (20-47) years old (70 seropositive & 30
seronegative for toxoplasmosis disease), from september
2013 to september 2014. These samples were taken from
patients and control, which were collected from several
health centers in Baghdad City, then centrifuged and sera
were collected then kept frozen at (-20°c) until analyzed.
Serological tests:-

This tests were used for detection of specific antibody of
Latex Agglutination test and IgM & 1gG antibodies
using Enzyme-Linked Immunosorbent Assay (ELIZA)
technique (BioTek) USA.
Laboratory tests:-

1-Liver function tests: This tests were evaluated by
estimation of activates of:-

a-Serum alanine aminotransferase (ALT/GPT): (kit,
LINEAR CHEMICALS, S.L., SPAIN), by UV
enzymatic method.

b-Serum asparate aminotransferase (AST/GOT): (kit,

LINEAR CHEMICALS, S.L, SPAIN), by UV
enzymatic method.
c-Serum  Alkaline  Phosphatase  (ALP):  (kit,

BioMerieux, France), by Colorimetric determination of
alkaline phosphatase activity [10].

2-Kidney function tests: This tests were evaluated by
estimation of :-

a-Serum Creatinine (kit, LINEAR CHEMICALS, S.L.,
SPAIN), by Kinetic colorimetric method.

b-Blood Urea (kit, LINEAR CHEMICALS, S.L.,
SPAIN), by Enzymatic colorimetric method.

3-Blood lons:-
a-Calcium level
LINEAR CHEMICALS,
colorimetric method)[11].
b-Potassium level (kit,
Biochemica and Diagnostica
Turbidimetric Test.

c-Sodium level (kit, Human Gesellschaft for
Biochemica and Diagnostica  mbH), by Phtometric
Determination of Serum Sodium Mg-Uranylacetate
Method, Colour Test[12].

was determined by using (Kit,
S.L., SPAIN)(Total

Human Gesellschaft for
mbH), by Phtometric

Statistical Analysis
The Statistical Analysis System- SAS, was used to
effect of different factors in study parameters. Least
significant difference —LSD test was used to significant
compare between means & Chi-square test was used to
significant compare between percentage in this
study[13].

RESULTS AND DISCUSSION
This study appeared the affect of toxoplasmosis infection
on (liver & kidney) functions, and some blood ions such
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as (sodium, potassium & calcium) in infected group
compared with control group.

As shown in Table-1-, the IgG & IgM antibodies were
increased in the sera of women with toxoplasmosis in the
percent (68.57% & 21.43%) respectively, while this
result appeared (10.00%) for (1gG & IgM) antibodies.So
the  chi-square  test  here  showed  highly
significant(11.094)(p<0.01) for this result.

Table 1: Distribution of Toxoplasma sample study
according to (IgG, IgM & IgG+IgM) antibodies

o
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Percentage (s}
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(P<D01)**

Table-2-, shows the effect of toxoplasmosis on kidney
function so, this result apperead increased in the mean of
urea concentration (69.48+1.85)mg/dl, compared with
control group (30.73£0.79)mg/dl. On the other hand, the
mean of creatinine also showed increased in highly
significant in infected group (1.564+0.045)mg/dl,
compared with control group (0.646+0.023)mg/dl, so
when we copared between two groups by T-test
apperead highly significant in these concentrations
(5.745&0.141).(p<0.01). Renal failure means decreased
in glomerular filtration for this reason, in biochemical
tests the renal failure appeared typically by an elevated
serum creatinine[14]. Toxoplasmosis and many other
parasites cause to glomerular lesions and urinary
abnormalities such as proteinuria, lymphocyturia and
pyuria were occurred[15]. This result was similar to[16].

Table 2: Compare between Toxoplasma (+ve) and

control group (-ve) in BloodUrea &  Serum
Creatinine
Group | No Mean = SE
Bleed Urea Serus Creatinine
Mp'@ Mgdl
Toxcplasma (*ve) 0 60482 [ 85 1 564 20045

Conteel (-ve) | 30 WIi=019

T —test value 5745 ** 0.F41 **

(p=0.0%)**

Table-3- appeared that increased in the means of ALT,
AST and ALP activities in infected group
(Toxoplasmosis women)(15.95+0.26, 15.97+0.27 and
104.61+1.11)IU/L respectively, while they were showed
(7.56+0.23, 6.67+0.27 and 73.47+£1.37)IU/L respectively
in control group. So, the T-test value here showed highly
significant differences (0.855, 0.903 & 3.801)(p<0.01),
when we compared between two groups. Toxoplasmosis
could be associated with abnormal liver function tests,
round cell infiltration in the portal areas, swollen
endothelial cells and/or focal necrosis of liver cells.[17].
It causes progressive and extensive damage to the liver,
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remarkable proliferations of organisms like damage
which  occurred about changes in the liver
metabolism[18]. Changes of ALT & AST varied
according to the qualitative difference in intensity of
inflammation by strains of Toxoplasma & host[19]. This
result agreement with [16,20,21].

Table 3: Compare between Toxoplasma (+ve) and
control group (-ve) in GPT,

GOT & ALP
Group No Mean = SE
GPT(IUL) GOT(IUL) ALP(IUL)
Toxoplasma 0 1395=026 1597=027 104 61 =
(+ve) I
Contrel {-ye) i0 71562023 6672027 ) 7
T-test valoe D.855 e 0903 01 ¢
=

On the other hand from this study, table-4- showed the
effect of toxoplasmosis on many concentrations of blood
ions such as calcium, potassium & sodium, this result

appeared  decreased in  mean of calcium
concentration(4.97£0.06)mg/dl  and  increased in
potassium  concentration(6.00+£0.11)mmol/L,  while
showed not changes in sodium

concentration(142.34+0.58)mmol/L in all positive cases
compared with control group(8.44+0.07, 4.72+0.06 and
143.86+0.84) respectively, for this reason when we
compared between two groups by T- test showed highly
significant in calcium & potassium concentrations(0.228
& 0.348), while appeared non significant in
sodium(2.064). The reduced of calcium concentration
may be due to that the cases with hypocalcaemia may be
more susceptible to invasion by Toxoplasma gondii
especially during pregnancy, which is leads to calcium
decrease as aresult of the more require to calcium for the
fetal skeletal during pregnancy which is a time of
increased need for calcium[22]. In addition to inverse
relationship between calcium concentration in the
cytoplasm of host cell and the ability of this parasite to
invade the cells, so the increase of host cell calcium
leads to decreased invasion of parasite[23]. This result
was similar to[24]. Furtherly, the present study appeare
change in potassium concentration due to the
Toxoplasma has the ability to respond to changes in the
concentration of ions such as potassium[25]. In addition
this study showed increased level of urea & creatinine
which mentoined above , so this result may be leads to
impaired excretion of potassium resulting to
hyperkalemia[26].
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Table 4: Compare between Toxoplasma (+ve) and

control group (-ve) in S.
Calcium , S. Potassium & S. Sodium
Group No Mean = SE
S 3 3
Calctumimg @l | Potasshunizmol L) | Sodismimmet L)
Toxoplasma 70 $57=2006 600= 011 42342058
(*vye)
Coatrol (-ve) §44=007 472005 143 86 = 0 84
T-tes2 value 0228 o¢ 0348 ** 2064 NS
** (P<D.01) NS: Now-sigmificamt

In conclusion, the toxoplasmosis affects liver, kidney
functions which were evidenced by increase levels
(concentrations) of ALT, AST & ALP activities, in
addition to urea & creatinine concentrations in patient’s
group. Furtherly, it also causes (decrease calcium, and
increase of potassium, but not affect on sodium)
concentrations  according to some biochemical
parameters.

REFERENCES

[1] Sonar, S. S. and Brahmbhatt, M. N. Toxoplasmosis:
An important protozoan zoonosis. Veter. World.,
3(9):436-439. 2010.

[2] Chatterjee, K. D. Parasitology: Protozoology and
Helminthology In Relation To Clinical Medicine. 13"
ed. CBS Publishers and Distributors. PVT. LTD. India.
New Delhi. P: 129.2011.

[3] Boughattas, S. ; Bergaoui, R. ; Essid, R. ; Aoun, K.
and Bouratbine, A. Seroprevalence of Toxoplasma
gondii infection among horses in Tunisia. Parasites &
Vectors. Springer. 4:218. 2011.

[4] Sepulveda, M. A. ; Munoz-Zanzi, C. ; Rosenfeld, C. ;
Jara, R. ; Pelican, K. M. and Hill, D Toxoplasma gondii
in feral American minks at the Maullin river. Chile. Vet.
Parasitol. 175(1-2):60-65. 2011.

[5] Villena, L. ; Durand, B. ; Aubert, D. ; Blaga, R. ;
Geers, R. ; Thomas, M. ; Perret, C. ; Alliot, A. ; Escotte-
Binet, S. ; Thebault, A. ; Boireau, P. and Halos, L. New
strategy for the survey of Toxoplasma gondii in meat for
human consumption. Vet. Parasitol. 183(3-4):203-208.
2012.

[6] Peterson, E. Toxoplasmosis. Semin Fetal Neonatal.
Med. 12(3):214-223. 2007.

[7] Bhopale, G. Pathogenesis of toxoplasmosis. Comp.
immune. Microbial. Infect. Dis. 26(4):213-222. 2003.

[8] Tenter, A. ; Heckeroth, A. and Weiss, L. Toxoplasma
gondii: from animals to humans. Int. J. Parasitol. 30(12-
13):1217-1258. 2000.

[9] dos Santos, T. R. ; Nunes, C. M. ; Luvizotto, M. C. ;
de Moura, A. B. ; Lopes, W. D. ; da Costa, A. and
Bresciani, K. D. Detection of Toxoplasma gondii
oocysts in environmental samples from public schools.
Vet. Parasitol. 171(1-2):53-57. 2010.



Al- Mustansiriyah J. Sci., Vol. 27, No 1, 2016

[10] Burtis, C. A. and Ashwood, E. R. Tietz Textbook of
clinical chemistry. 2™ ed. WB. Saunders. Co.
Philedelphia. P: 1275-1512. 1994,

[11] Tietz, N. W. Clinical Guide to Laboratory Tests. 2™
ed. WB. Saunders Co. Philedelphia, PA. P: 1096. 1995.

[12] Tietz, N. W. Fudamentals of Clinical Chemistry. 4"
ed. Saunders. Philedelphia. P: 984. 2006.

[13] Statistical Analysis System. Users Guide.
Statistical. Version 9.1th ed. SAS. Inst. Inc. Cary. N. C.
USA. 2012.

[14] Gharadaghi, Y. ; Shojaee, S. ; Khaki, A. ; Fathiazad,
F. ; Khaki, A. ; Ghdamkheir, E. and Rouhaninia, M.
Antiprotozoal effect of Allium cepa on acute renal failure
caused by Toxoplasma gondii. Afr. J. Pharm.
Pharmacol. 6(10):771-777. 2012.

[15] Wang, X. ; Clafin, J. ; Kang, H. and Suzuki, Y.
Importance of CD8(+) Vbeta8(+) T cells in IFN-gamma
mediated prevention of toxoplasmic encephalitis in
genetically resistant BALB/c  mice J. interferon
cytokine. Res. 25(6):338-344. 2005.

[16] Al-Jowari, S. A. and Hussein, D. K. Effect of
Toxoplasmosis infection on liver and kidney functions
among pregnant women in Abo-Gharib District- Iraq.
Iragi Journal Of Science. 55(1):101-105. 2014,

[17] Viranuvatti, V. Parasitic diseases of the liver.
Medical Forum. 22:15-19. 1987.

[18] Montoya, J. and Liesenfeld, O. Toxoplasmosis.
Lancet. 363(9425):1965-1976. 2004.

[19] Khan, I. A. ; Schwartzman, J. D. ; Matsuura, T. and
Kasper, L. H. A dichotomous role for nitric oxide during
acute Toxoplasma gondii infection in mice. Proc. Nati.
Acad. Sci. USA. 94(25):13955-13960. 1997.

[20] Mahmood, N. A. J. and Dawood, M. N. Liver
function tests in toxoplasmosis. Ann. Coll. Med. Mosul.
38(2):68-72. 2012.

[21] Al-Kaysi, A. M. ; Eid, R. A. A. and Fahmy, B. G.
A. Biochemical studies on the effect of Toxoplasma
infection on liver and kidney functions in mice. Egypt. J.
Comp. Path. & Clinic. Path. 23(1):174-185. 2010.

[22] Radostits, O. M. ; Gay, C. C. ; Hinchcliff, K. W.
and Constable, P. D. Veterinary medicine: A text book
of the diseases of cattle, horse, sheep, pigs and goats.
Saunders, Elsevier. Cited by Al-Zuhairy. Biochemical
parameters in sheep infected with toxoplasmosis. MSc
Thesis, College of Veterinary Medicine, Mosul Univ. ,
26:1518-1522. 2007.

[23] Bonhomme, A. ; Bouchot, A. ; Pezzella, N. ;
Gomez, J. ; Le Moal, H. and Pinon, J. M. Signaling
during the invasion of host cells by Toxoplasma gondii.
FEMS Micribiol. Rev. 23(5):551-561. 1999.

[24] Kadir, M. A. A. and Hamad, N. R. Biochemical
parameters in patients with Trichomonas vaginalis and
Toxoplasma gondii in Erbil-lraq. Tikrit Journal of
Pharmaceutical Sciences. 9(2):327-337. 2013.

[25] Fruth, 1. A. and Arrizabalaga, G. Toxoplasma
gondii: Induction of egress by the potassium ionophore
nigericin. Int. J. Parasitol. 37(14):1559-1567. 2007.

[26] Weisberg, L. S. Management of severe
hyperkalemia. Crit. Care. Med. 36(12):3246-3251. 2008.

46


https://www.researchgate.net/publication/333236304

