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ABSTRACT

The study was planned to show the prevalence of Croyofasporidium spp. In
v ves ad waler sources in Salahaddin governorate. The study inchuded 137 fazcal
samples of calves in the villages and indoor husbandry from Al-Ishaky private farm,
87 males and 50 females for period from beginning of July 2000 to end of April 2001.
Ihe aze of calves was ranging from one month to one year. Water samples were
=llecied from tap water, panel of Tikrit city, pond water of rain, river water and
svwage water. Detection of Cryplosporidium cocysts was done by modified Ziehl-
Meelsen awd Cerbol Fuccin Dimethyl Sulfoxide Methods, Direct Immunofluorescent
Tus: was ¢ 150 used in water samples. The rate of infection in calves was (37.93%); in
matzs (40 1% wing  higher than femabes {34%), The distibulion of infeclion was
Righest artong calves below one month (432%) of ape. The highest rate of
Cryptospe ddivm was in summer (50%) and the lowest was in winter (18.3%).

The nuiaber of pocysts per liter of filtrated wap water was (0.2 cocvats/ liter), which
wza jower than infilrated water of Tikrit planet (3 oocysts’ liter), pond water (20
aocyaaTiter), river water (6 oocysts’ liter) pnd farm water (40 pocysts’ liter). In
sevvhges Wil e, oocysl was isolated only in one sample (0.1 cocyst! liter). There was a
strong corre lation. between turbidity of water samples and number of oocysts detected;
s wiler saiaples with highest turbidity contained greatest number of oocysts,

Koy words Cryprosporidium, calves, water.
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INTRODUCTION
O yptos poridinm has been described in many hosts since its discovery in the early
nart ¢ the 20 century, but it remained obscure until the recognition by veterinary
#arks. s in twe 1970 of its importance s a cause of scours in young livestock animals
|}. Furticalarly as a result of collaborative studies involving both medical and
ceterinory workers, Criprosporidium was also recognized in man (2).
Urection of oocysts in animals faecal smears has been demonstrated by

slerinary workers and later in humans (3). Some cases, particularly among the

s ctompetent, appeared to have an association with animals, particularly cattle,
i their infection was obscured and generally referred o as an cIergency
eapor inistic zoonosis (4). Cryprasporidiun spp. can be easily transmitted from one
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mamme ian species to another and its transmissions cause contamination of surface
and pround water (5). The present study aimed to Show the prevalence of
Croptesporidiam spp. in calves and different water resoerces in Salahaddin
LMyvero ate

MATERIALS AND METHODS

Cellection of faecal samples: The study was conducted on 137 calves, aged from
gne mworth to pae year, from the beginning of luly 2000 to end of April 2001. Rectal
ficcel soiears were collecled randomly from calves in the villages and indoor
q2thand, 87 males and 50 females from Al-Ishaky private farm abour 120 kilometer
soithiern of Salahaddin Governorate.

Caollzction of water samples: For detecting of oocysts in water, the water
semples were collected from the following sites: 1-Tap water 2-Panel of Tikrit city
before £ ratior: 3-Pondwater collection of rain water 4-River water from Ouinate
region ah: ot 15 km southemn Tikrit city 5-Sewage water 6-Farm water Al-Ishoki farm
Fran: the well in the farm and from Sewage of the siable.

Labcratory Examination: The [aboratory examinations were cooducted at
laberatory of researches in College of Education for Woman, Department of Biology.

The mcdifiec Ziehl- Neelseen (acid fast) and Carbol- Fuchsin Dimethyl Sulfoxide
{CT-DM3) were used for examination of rectal smears. Examinations of water
sirnples were done after filtration with filier svstem (local made) under negative
predsdre s ing voccume pump through membrane filber 293mm diameter & 1.2 u pore
siza with iritial rate flow water of 15 L/'minute: cellulose nitrate types of membrane
fittzr papor The sediment were suspended in equal volumes of Tween 800, %% (T80)
anc Sadium Dody Coel Sulphate (0.1%) SDS, centrifuged at 1200 G for [0 minutes.
Serzers were made from the sediment for sizining by CF-DMS and Auramine Orange
(AUD). Diops of the suspension was distributed on a plass slides for
impnoflur rescent technique (1FT) technique.

Siatiztical Analyvsis: Analysis of variance, the student t-test and correlation test
wer: done 1o show the significant difference between the variables, The significant
lewel =<iL0f, <000 was regarded significant,
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RESULTS

1- Antmal study: The distribation of Coplosparadinm oocysts in cafile according o
sex a0d ags is shown in table (1), It is revealed that the rate of infection in females
' 34%: - was lower than in males (40.2%), statishically there wers significant differences
setween sedes (P<0.05). The distribution of infection was highest among cattle below
nng rronth of age (43.2%) followed by those among age group > year (318.8%) and
from one month up to 6 months (30.76%), (P<0.05). Concerning the seasonal
distrib ation of eryptospondiosis, there was no significant differences in the rate of
infection in different seasons in both male and female calves (Table 2). The hirhest
rate of [nfeccion was in Summer (50%), followed by Autumn (43.3%), Spring (32.3%)
and W nter [ 8.5%), respectively.

- Warzr study: From filtrated tap water collected from the study area, an average of
1.2 aocwsts per liter of water was detected; two oocysts were detected by IFA method,
| by A wramin method and no oocysts were seen by DMS method. Statistically there
was weak positive correlation between the number of cocysts and turbidity
=266 1%), Table 3). In samples, which were collected from infiltrated water of
Tikrit poaner, & total of 3 occves! liter of water was detected (Table 4). In infiltrated
pond water samples, 20 oocvsts per lier of sample were observed (Table 3).
Stufistic ally there was significant comelation between turbidity of samples and
nmher af oocysts detected in the samples, the highest number of oocysts per liter of
ariple: with highest turbidity (r=98.7). In filrratéd river water samples 6 00Cysts
weee detscted per liter of sample (Table 6). Statistically there was strong comelation
heragen turbicity of samples and number of ocysts (96.86). Table (7) revcals that the
rumber o f oocysts per liter of sewage water was 0.1, which detected in stwage water
sample, 'vith turbidity 30 In filtered farm water a total 40 oocysts were detected in
[tanle 81 The correlation between pocysts and turbidity of samples was highly
signibeast (r=5%.30).
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Governcrate azcording 1o sex and age.

" Can ! vale Female Toa)

i P | positiy [ SPUI | osity | Samples |, | Posiy

aE o 0 5 N " e Examine e
Groir fxam | +Ve ey Exami | +Ve = 4 - u |

ped | ned

< Vonth | 25 13 |52 19 6 e 44 19 |432
TR

E'T'_'-a__lis : g 321 i1 3 22T 139 12 10.7
>vaer (34 (13 |3s2 |20 |8 |ao 54 21 e |
| Toml | &7 35 (402 |30 17 |34 137 52 | 37.96

*Ame palO5; **5ex p<LO3

Takle 2: Distribution of Cryplosporidium spp. oocysts in cattle in Salahaddin
Govemorste according to scasons,

i
s=tay | Wnle Fﬂ'ﬂﬂ.tﬂ Total
i e S | = | —
“S¢nsy | Samples | No. | Positiv | Sample | No. | Positi | Sample h’u__[ positiv |
i Fxamine | +¥e | e 5 +Ve | v i g t +¥g |o
o | o - Examin o Exami o
| | ed ned
Sumre | 2! 15 ‘ﬁﬂ 15 |7 467 |4 |2 |50
T | |
F s | .
Avturn | 13 9 |50 14 5 |357 |m:2 14 |43.8
]
Winter | | 3 ! 176 |10 2 |20 |22 |5 18.5
Speing | 1 |8 [347 |1 3 |2713 [ |11 324
Towl 8 35 (402 [s0 |17 (34 |7 52 |s796

“23zascape 0.05 ; **5ex p= 0.05,
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Table 3: Prevalence of cryptosporidial oocysts in filtrated Tap water (T).

Sample | Volume | Oooysts | guppee | ¥ ##
|. Mo =L} Mo S L. Auld | TFAT
T (e 500 0. : L
r ; 500 |- 2 |
3 20 200 0.1 - + #
"Total 176 1500 {02

t=2.0006 %: *L = liter;

Urang=; #F IFAT = Indirect Fluorescent Anfibody Test,

*+DMS =Dimethyl Sulfoxide Stain; # AuQ = Auramin

Tahle %: Prevalence of cryptosporidial oocysts in Tikrit planet before filisation (F).

Sariple : Volume | Oocysts # BE
| Ne P mumidiy |ay" I Neor | PMS o | maT
Bl |75 36 2 - E -
P2 |73 56 ] - + -

P | 75 57 - - - -

Todl 225 149 3

R=(;* L=liter.

Table & Prevalence of ervptosporidial oocysts in filrated Pond water (PO).

‘Sampiz No. Turbidity | Volume *(L) | Oocysts No. /L. | **DMS | #4uD | #8IFAT
Batl B 8D 400 7 + - +

j2o R 103 400 8 [+ 3 3

3 32 350 ] - + -
Tiewal 237 | 1150 20 ]

TUIL = O T3 YL = liter.

Table 6 Previlence of ervptosporidial cocysts in infilirated  River water (R).

Zample | o oaeqe | Volume Oocysts  No, T I
ED | THURcRY [ agiy L. “'DMS | aup | IFAT
A KL 330 3 ¥ r +
- [ AN : R S

L o4 310 2 = + +
[Tetal 170 240 i u

K = 06.86; *L = liler

Tazle 7: Prevaience of cryplosporidial oocysts in infiltrated Sewage water (5)

Sample o, | Turbidity | Velume (L) | Oocyste No. /L. | **DMS | & AuD | €8 [FAT |
3 [& 50 Fs : = : 1
&1 B 7 S . S K. . S SR A
53 B 1| S ¢ 0.1 2 + 7

(foml |58 150 0.1 i |

1] -_E‘.:r-.'ﬁ"r; *L = liter
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Table 8 Prevalence of cryptosporidial oocysts in infiltrated Farm water (F)

fﬁf‘"‘“; Turbidity ;‘L";mm" Hmn_“:;’L‘f‘ ssOMS | HAWD | WRIFAT
| ?2Fw | 39 25 10 + ¥ T

PR | 32 20 i ~ : -
1 T Es 48 L5 30 + + +
“Towl | 119 &0 a0

F-= 99 38 *L = iter; 7 = Well in the farm; 77 : Sewnge in the stable.

DISCUSSION

Ir ths study, the rate of eryptosporidiosis in dairy calves was high (37.9%) in
salahedd n Governorate, This might be related to management system and acquiring
the infeciion from old animals which may act as carrier or reservoir of infection;
shecding largs number of oocysts without showing clinical symploms. Anderson (6)
ird oated the peak of cocysts shedding reached during parturition season, which lead
tc eavircnmenfal and water pollution. Ali (7) reporied that the rate of infection in
ciftle and calves reached (59%) in Basrah province. Al-Zubaldy and Abdul-Latif (8)
ehowed (hat (30%) of newly bome calves were infected with the ervplosporidiosis in
West province. Regarding the age distribution, the highest rate of infection was seen
in czlves helow one month of age. This might be due to incomplete immune svstem of
voung calves @ this age and might be due to the fact that young calves acquired the
infection “rom Infected mother (9). As far as the seasonal distribution of infection is
concernce, it was found in the present study that the highest rate of infection among
cihves in Hummer months followed by Autumn and Spring and the lowest was during
Winter months. The high rate of infection in summer and autumn might be die to
erv.oronment being switable for survival of Crprosporidium oocysts and in
eccordane 2 with parturition period of canle. The high rate of infection was alse found
in szveral parts of Irag, during autumn and spring months; Al-Taee (10) in Diyala
Cioverrorzte and Khalil {(11) in Mosul province. The high rate of infection might be
due o shedding of vocysts in faeces from mothers in spring and autumn, hormonal
el fesding and environmental Bactors.

The lovwvest rate of cryptosporidiosis in 'Winter months reflects, the effect of low
temperatur e in winter, as temperature decreases to zero (0'C) and  might lead to stop

the sexual evele of the parasite inside the host (12). Al=Zubaidy (13} found the highest
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rate of Cryplosporidivm infection in bom calves in August and the lowest in March in
Bagded Governorate, while Al-Taee (10), showed the lowest in January in Diyala
Crov :rmorete, the varistion in the distribution of infection in different provinces might
be £ e to environmental variation (temperature, humidity, rainfall, .. .etc) in different
parts of the country. As far a3 the distribution of Cryptasporidium spp. in drinking
ware: is concemned, the present study revealed the presence of Cryprosporidium
pocy: s in drinking watzr samples collected in the studied area, This is considered as
cre o f public health problems in the region, which rellects the' contuninstion of
Teate { drinking water supply with this parasite (14). The finding of Criprogporidime:
anEra @ in municipality water supply is in agreement with that reported by Ali (7) who
isalated the oocysts of the parasite in municipality water supply in Boasrah
fiover worate. He supposed that it might be due to inefficiency of water planer of
Basra: in disinfection and filtration of water supply. The finding of this study is not in
agreen eob with thal reporied in Baghdad by Al-Gelany in 2003 (15) and in Mosul by
Al-dariary o 2001 (16) who did not detect Crypéosporidim oocysts in municipal
weater supply. The difference between the finding of this study and that reported in
Baghdad and Mosul, might be due to difference in the period of study or It might be
due to vater planct of Baghdad and Mosul is more efficient than that in Salahaddin
Covarmorate. [n addition to that it might be dug to concentration of chlorine used
duricg peried of this stady is 0.1 p.pom. of water, which i3 not effective agninst the
D myptos sariciem oocysts and the parasite can resist i s recommended o incrzase
bz concentration of chlorine 16 2 p.p.m. in water supply to be able o kill the oocysts
(17). Itection of 0.2 oocysts per liter of infilteated and disinfected tap water is
vnsccepiable for ony pathogen to be present in mimicipality water supply, This
r=flzcts -1at the oocysts can resist the disinfectant used (0.1 p.p.m. chloride) in water
sapply. Cocyvss of Criptosporidinm was also observed by Rush efal, (18), who
sacwed the leval ol vocysts! liter of infiltrated and disinfected water supply. Although
ootvats were detecled in chlofine treated and infiltrated water supply, but the
neceesity of disinfection of drnking water should not be neglected, as in present
sbacy, the number of oocvsls in infiliried fap waler was 0.2 pocysts’ lifer; in
infiiirated water of Tikrit planet 3 oocystsd liter; 1o infilirated pond water 20 oocysis’
Lier and i infilirated farm water 40 cocysts! liter (17). Detection of high number of
Cryptospe -t oocysts per liter of pond and farm waler might be doe to
gontamingt ion of waker with animal parasite, as wansmission of infeciion could ocour
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by contamination of environment with feecal materials (18). The finding of
Cryniosporidim oocysts in pond and farm water was also reported by Al-Gelany (15)
in Baghdad regon, she suggested that the source of contamination of pond and farm
witsr by coatrisution of insects, migrating birds and swimming of children during
symmer s:50n . In contrast to the finding of this study, Ali (7) did not find the
oogysts of the narasite in lake water in Basrah province, this might be due to the
cifferent aource of study he carried out on lake water away from housing and animal
breeding While Al-Jarjary (16) found the parasite in water sample collected from
flow of river in Yarimja village in Mosul Governorate, which 1s in access of children
and animas.

(a thiz study it was found that there was a significant correlation between presence
of veevses of Cryprosporidium spp, and turbidity of water samples. Crypiosporidinm
cocwste hive been detected in water, which was adequately treated to remove
bacterial and visal pathogen (19). Chapman and Rush (20) indicated that oocysts of
Crypfospo -idfum did not easily pass through the sand flter, and that some
disintegrat.on ol oocysts may occur during filrration. Laboratory diagnosis of human
ervpiospatdiosis 18 based upon the demonstration of C. parvum oocysts in faccal
sazcimans by g variely of nen-specific sfaining methods such as Giemsa, Modified
Zizkl-Meelsen, Safranin-Methylene Blue, and Phenol-Auramine (21}, These methods
have beer developed for the detection of large numbers of oocysts present in stool
specimens of patients with cryptosporidiosis. Recently Immunofluorescence Methods
have prosided enbanced sensitivity and specificity over conwvenlional staining
methods for the detection of low numbers of C. parvaum oocysis in faecal specimens
(11 nnd I3} Immunofluorescence techniques have also been employed for the
deection of waler born oocysts from a varsety of environmental water and waste
witer samples (34).

From the results of this swdy, it was concluded that the prevalence of
cryptaspos diosis was high in calves in Tikrit arca and contamination of different
weter resoarces with oocysts of Cryplesporicdium spp., including the municipality
weler supply.
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