@3#\&@\3@\)}5\@3&1!% e daals Aas
Oled, Juah o Oales s 3 S b 2026 ple 2 21l 48 Aaal)
0all yGau 32445 gle TOXOPlasSMOSiS ilugioll clag dylalll 4ol
aroladl dad Al g dditiaug gaa yo suic sasll Gillay janay

S i Bg P olgd) Juad S * el G giSA)
Ead) padle

Lol Aicia 2l Caillay ) ALYl aal) B 366kl S (ggiie o cilugiall ol dbal) il cal) 1 Jls
Alkaline 5 <Aspartate Aminotransferase (AST) <Alanine Aminotransferase (ALT) <l Laxy
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+33.14 U/L 18.39 £ 32.67 il e (s obanall Bl ¥l ol caly Cum ¢ LE) de sann ae 4l liadl)
(UL 25.36 + 44.00 :cas sl e il G Aylad) o3 aually L1 @3S cmg/L 2.39 + 1.53 «IU/L 22.53
Op S aal Al ol Cels 38 ALP 1l e ) 4wl W emg/L 2.97 £ 3.05 «(IU/L 14.76 + 40.17
Lai (JU/L 12.62 £ 59.61 abeadll b)) xie aly 3 ¢ S (358 (sf Sy als 2 LaD) e sanas (S0 &) Cpliadl
AU/L 7.29 £ 61.50 Lbadll <3 die 4l
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Abstract

The research dealt with the effect of Toxoplasmosis infection on blood glucose
concentration and liver functions, as indicated by the activity of hepatic enzymes Alanine
Aminotransferase (ALT), Aspartate Aminotransferase (AST), and Alkaline Phosphatase
(ALP) as well as Complex Reactive Protein (CRP).

A total of 240 blood samples were collected and analyzed during 2022 and 2023.
Among these, 55 samples were confirmed positive for Toxoplasmosis (either acute or
chronic infection), comprising 49 infected females and 6 infected males, as determined by
the Enzyme Linked Immunosorbant Assay (ELISA).

The results showed a slight increase in the mean blood glucose level of individuals
infected with Toxoplasmosis compared to the control group; however, the values remained
within the normal range. The mean + standard deviation (SD) of blood glucose was 94.84
+ 11.31 mg/dl in infected females and 94.33 + 10.73 mg/dl in infected males.

The results also showed a significant increase in the mean activities of ALT and

AST, while CRP showed a non-significant elevation in infected females relative to the
control group. The respective mean + SD values were 32.67 + 18.39 1U/L, 33.14 + 22.53
IU/L, and 1.53 £ 2.39 mg/L. Similarly, infected males exhibited mean £ SD values of
44.00 £ 25.36 IU/L, 40.17 = 14.76 1U/L, and 3.05 + 2.97 mg/L, respectively. As for ALP,
the mean values were very similar between infected individuals (both females and males)
and their control groups, showing no significant difference. The mean + SD values were
59.61 £ 12.62 IU/L in infected females and 61.50 + 7.29 IU/L in infected males.

Keywords: Toxoplasmosis — Toxoplasma gondii — Diabetes — Liver
Enzymes.

* Professor - Department of Zoology - Faculty of Sciences - Lattakia
University - Lattakia - Syria.

** Assistant Professor - Department of Laboratory Medicine - Faculty
of Medicine - Lattakia University - Lattakia - Syria.

*** Postgraduate Student (Ph.D. Student) - Department of Zoology -
Faculty of Sciences - Lattakia University - Lattakia - Syria.

91




(s de Al il g any g all) S 5855 e Toxoplasmosis el giall sl dbal) il
aladl 4B il

tdadia .1

Salll di e 1908 Ll & Toxoplasma gondii aul) chlugiall i)
Ctenodactylus (=)l (saa) 3 lldy g & Hsiuly aeae & 4Dl Nicolle
in ol die Gilugia) Capd o) Al il giall JLall) sl (3130 Us ey gondii
W edib cpe S 8 clusiall b Janku sSils i€l Gy 81923 alall
Olealid Caall) e (yslaily (S 25 o hall Ay puall (alie V1 (g 88 SabIN Galas allall
Jal& < Lshall 3lia 8)90 Capati ol <1948 olall & skl adis o Feldmann
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t-Test: Two-Sample Assuming Unequal Variances
EBy)
aa L) Lladll
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0 Hypothesized Mean Difference
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SED SED SED SED
+ 15.50 + 44.00 + 15.30 + 32.67 ALT
3.03 25.36 3.47 18.39 (1U/L)
+16.70 + 40.17 +17.20 +33.14 AST
2.95 14.76 4.57 22.53 (1U/L)
+ 62.90 + 61.50 +59.90 + 59.61 ALP
9.67 7.29 10.60 12.62 (1U/L)
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0.012008 2.570582 -3.84947 AST
298y
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Ll ol el cayid sy lead gl e IU/L 1.71 + 58.2 <6.38 + 10.5 ¢3.02
A5 L Ul danee (5280 OGN 35 280 DA 8 T 1) puim cliaal s 50l

[18,19] clepV) 038 35 50l ) sl Laa Lghia

104



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

Ol Juash Olabes (s 3 S & 2026 sl 2 sul) 48 alaall
ALT I e JS ad iyl 3) ¢[20] (2011) csamad) Gy ae dp)liia Lindilis cilS LS
16 <13 :aaliall e sena 45)laa JU/L 29 24 :capiill e (GOT) AST s (GPT)
iy (minil 3 CALP I (ssiay (laty Lo Lo Al ae Linilis sl Ly (JU/L
A€ WA (e skl piexi dai 3 28 a5 JU/L 19 walall ae 455l IU/L 10
ALT I ol Laltig 5hal & Aasess 33l ULy Gleill Cugan (50 Laats Canaal
S lgl) (of Jadd Ayghaaall culgidl) dawsly ale JS ALP 3 g i) Lagy ey (AST
Al g il il s (CRP S5 o Jeliall o5l (laty e Wl L g5l
o2 (P=0.7299 > 0.05) ssine e W) cujelal 1) [13] (2020) Sandri et al.
Cua ¢cmbiadll die Jag ¢ 1) ae 2L e ganag ubadl (0 IS 2ie CRP @ilygie
OsSs ey salall LlaY) DA S i) sed Lla) £50 cava Calidy oY1 13 ¢

el L) P lelay) i

Gluagilly clalitiuy)

Y (_)}SJ} L_a\.L\) Cubadl) ad @ OSdall Sa (gl (S 5ixe L tlm‘)\ .1

gt S Al S ladl e (S5 lassiall o1y (5S35

DSl S Y eloe cliad) Gp ALP 4 8 5S35 sl A Jaus o 3

el ubad) (alaidl) vie Al Caillags ¢ 35S slall (g5iun (po JSU Ay )sall 4dlyal) .4
Ol s3al)

105



(s de Al il g any g all) S 5855 e Toxoplasmosis el giall sl dbal) il
aladl 4B il

ol el A e Aldinall Gabe ) e Jliy of (S gsaall Sl Gl 5
A il 2806 )

eia Bl Byl (spoall hliay dpnaall e 5l 6

pent (g3l CulS 1) Lo yaats A5 V) ast) Gl (e wie ) dslall L7

cslagiily aslisgyd Akl 1) e i o Sl paye Gigaa b Yad

spalyall

[1]. SU, C., KHAN, A., ZHOU, P., MAJUMDAR, D., AJZENBERG,
D., DARDE, M.-L., ZHU, X. Q., AJIOKA, J. W., ROSENTHAL, B. M.,
DUBEY, J. P., & SIBLEY, L. D. (2012). Globally diverse Toxoplasma
gondii isolates comprise six major clades originating from a small
number of distinct ancestral lineages. Proceedings of the National
Academy of Sciences USA, 109, 5844-5849

[2]. AGUIRRE, A. A., LONGCORE, T., & BARBIERI, M. (2019). The
One Health Approach to Toxoplasmosis: Epidemiology, Control, and
Prevention Strategies. EcoHealth, 16, 378-390.
https://doi.org/10.1007/s10393-019-01405-7

[3]. ASSMAR, M., MANILI, M. H., RASTAGHI, A. E., & DEZFOOLI,
S. N. (1999). Immunogenicity of vy -irradiated Toxoplasma gondii
tachyzoites in mice. Iran Biomed J, 3(3-4), 93-97.
https://doi.org/10.1001.1.1028852.1999.3.3.8.2

[4]. YAMAMOTO, J. H., FILHO, J. K., & GAZZINELLI, R. T. (2000).
Discrimination between patients with acquired toxoplasmosis and
congenital toxoplasmosis on the basis of the immune response to parasite
antigens. J Infect Dis, 181(6), 2018-2022. https://doi.org/10.1086/315494

[5]. MARKELL, E., VOGE, M., & JOHN, D. T. (1986). Medical
.Parasitology (6th ed.). W.B. Saunders Company, London

106



4 gaad) AL g A ) 30 a shad) Adudas e daals Aas

Ol Juash Olabas Gy 3 S S 2026 plo 2 2l 48 alaall

[6]. FAUST, E. C., RUSSEL, P. F., & JUNG, R. C. (1990). Clinical
.Parasitology (5th ed.). Lea & Febiger

[7]. DUBEY, J. P. (2022). Toxoplasmosis of Animals and Humans (3rd
.ed.). CRC Press, Taylor & Francis Group

[8]. AL FAKAHANY, A. F., ABDEL-MABOUD, A. |., AL-GARHY,
M. F., & ERAKY, M. A. (2008). Comparative study between ELISA
IgG, IgM and PCR in diagnosing and studying toxoplasmosis in
.Qualyobia governorate, Egypt. J. Egypt Soc Parasitol, 32(2), 475-486

[9]. ABUL-ABASS, K., & LICHTMAN, H. A. (2005). Cellular and
.Molecular Immunology (Updated ed.). Elsevier Saunders. pp. 525

[10]. ZWEIG, M. H., & CAMPBELL, G. (1993). A fundamental
.evaluation tool in clinical medicine. Clinical Chemistry, 39(4), 561-577

[11]. REITMAN, S., & FRANKEL, S. (1957). Determination of
glutamate pyruvate transaminase and glutamate oxaloacetate
.transaminase. American J Clin Path, 28, 5663

[12]. KIND, P. R. N., & KING, E. J. (1954). Estimation of plasma
phosphatase by determination of hydrolysed phenol with amino
.antipyrine. J Clin Path, 7, 322-326

[13]. SANDRI, V., GONCALVES, I. L., DAS NEVES, G. M., &
PARABONI, M. L. R. (2020). Diagnostic significance of C-reactive
protein and hematological parameters in acute toxoplasmosis. J. Parasit
Dis, 44(4), 785-793. https://doi.org/10.1007/s12639-020-01262-0

[14]. DABIRZADEH, M., GHORYANI, M., POURSAMIMI, J., &
FOULADI, B. (2024). Association of Toxoplasmosis with Serum TGF-
B, IL-17, and IL-6 Levels in Individuals with Diabetes. Iran J Allergy
Asthma Immunol, 23(6), 753-758

[15]. KANKOVA, S., FLEGR, J., & CALDA, P. (2015). An elevated
blood glucose level and increased incidence of gestational diabetes

107



(s de Al il g any g all) S 5855 e Toxoplasmosis el giall sl dbal) il
aladl 4B il

mellitus in pregnant women with latent toxoplasmosis. Folia
.Parasitologica, 62, 056

[16]. HAMED, K. H. (2014). Study of the effect of acute Toxoplasma
gondii infection on some hematological and serum variables in pregnant
women in Baghdad city. Journal of University of Baghdad, VVol. 11(2),
768-772. (In Arabic)

[17]. MAHMOOD, O. I. (2016). Effect of Toxoplasmosis on
hematological, biochemical and immunological parameters in pregnant
.women in Tikrit city, Irag. Tikrit Journal of Pure Science, 21(3), 24-27

[18]. ATMACA, H. T., OCAL, N., BABUR, C., & KUL, O. (2012).
Reactivated and clinical Toxoplasma gondii infection in young lambs:
Clinical, serological and pathological evidences. Small Ruminant
.Research, 105, 335-340

[19]. AMANY, M., AL-KAYSI EID, R. A. A., & FAHMY, B. G. A.
(2010). Biochemical studies on the effect of Toxoplasma infection on
liver and kidney functions in mice. Egypt J Comp Path & Clin Path, 23,
.174-185

[20]. AL-ABBIDI, F. M. G. (2011). Effect of Toxoplasma gondii on
some biochemical serum levels and blood contents of infected pregnant
women in Mosul. Journal of Education and Science, 24(4). (In Arabic)

108



