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ABSTRACT 

This re port des cri bes a pre va len ce stu dy of cryp tos po ri di o sis in 105 sna kes from 7 Bel gi an sna ke col lec ti ons. 

Se ver al non-Eu ro pe an stu dies have shown high pre va len ces in sna ke col lec ti ons of zoos and in sna ke po pu la ti ons

in the wild. In spi te of cor rect sam pling and pro per de tec ti on pro ce du res, not a sing le po si ti ve sam ple was found

in the pre sent stu dy. The re fo re one can con clu de that the im por tan ce of this pa ra si te in the col lec ti ons exa mi ned

is ne gli gi ble.

SAMENVATTING

In dit ar ti kel wordt de pre va len tie van cryp tos po ri di o se be schre ven bij 105 slang en af kom stig van 7 Bel gi sche slang -

en col lec ties. Ver schil len de niet-Eu ro pe se stu dies toon den niet te ver waar lo zen pre va len ties aan bij slang en col lec ties

van die rent ui nen en bij slang en po pu la ties in het wild. In onze stu die ech ter kon geen enk el po si tief staal wor den aang e -

toond, on danks cor rec te staal na mes en ge schik te de tec tie met ho den. Daar om kan be slo ten wor den dat het be lang van

deze pa ra siet bij de on der zoch te slangen ver waar loos baar is. 

INTRODUCTION

In Bel gi um, data con cer ning the oc cur ren ce of Cryp -

tos po ri di um ser pen tis in cap ti ve sna kes is lac king. In or -

der to ob tain an es ti ma te of the pre va len ce of this pa tho -

gen in 7 Bel gi an sna ke col lec ti ons, gas tric la va ges were

per for med in 105 sna kes be long ing to 38 sna ke spe cies

and five sna ke fa mi lies (Ta ble 1). The se sna kes were part

of the col lec ti ons of pri va te ow ners, rep ti le shops and a

zoo. Sna kes with a very di ver se back ground con cer ning

ma na ge ment and pre dis po sing fac tors for cryp tos po ri di o sis

were in clu ded, and sam ples were ob tai ned both from im -

por ted ani mals caught wild and from ani mals bred in cap -

ti vi ty. The sam ples were ana ly zed with a di rect im mu no -

f lu o res cen ce test (IFT) and with car bol fuch sin stai ning.

As the re is no ef fec ti ve tre at ment, the con trol and pre ven -

ti on of the con di ti on de ser ve spe ci al at ten ti on.

 MATERIALS AND METHODS

Sna kes exa mi ned

Sam pling was per for med in sna kes from four pri va te

col lec ti ons, one zoo and two rep ti le shops. A file was cre a ted

for eve ry sna ke con tai ning the fol lo wing data: spe cies,

ori gin, age, sex, morp ho lo gi cal cha rac te ris tics, con di ti on 

sco re and cli ni cal sta tus. For each sam pling group the

ma na ge ment con di ti ons ap plied, hy gie ne and prey items

were des cri bed. This was done to ena ble the iden ti fi ca ti on

of pre dis po sing fac tors for cryp tos po ri di o sis. 

Sam pling

Sam pling con si sted of a gas tric la va ge ac cor ding to

the fol lo wing pro to col:
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Ta ble 1. The num ber of sam pled sna kes for each spe cies and sub spe cies in clu ded in the pre sent.

Sna ke spe cies No. of snakes sampled for this study

1. Fa mi ly Boi dae

               a) Sub fa mi ly Boi nae (boas)

                          Acran top his du me ri li

                          Boa con stric tor con stric tor 

                          Can doia as pe ra 

                          Co ral lus ca ni nus 

                          Co ral lus hor tu la nus eny dris 

                          Epi cra tes cen chria cen chria 

                          Epi cra tes cen chria mau rus

                          San zi nia ma dag as ca rien sis

3

3

2

2

2

6

3

1

               b) Sub fa mi ly Ery ci nae (sand bo as)

                          Eryx joh nii

               c) Sub fa mi ly Pyt ho ni nae (py thons)

                          Anta re sia chil dre ni 

                          Li a sis mac klo ti sa vu en sis

                          Mo re lia ame this ti na 

                          Mo re lia spi lo ta ma cros pi la 

                          Mo re lia spi lo ta va rie ga ta 

                          Pyt hon cur tus 

                          Pyt hon mo lu rus bi vit ta tus 

                          Pyt hon re gi us 

                          Pyt hon re ti cu la tes                                      

1

1

1

1

1

2

3

1

11

2

2. Fa mi ly Co lu bri dae (ty pi cal sna kes)

               a) Sub fa mi ly Co lu bri nae        

                          Boi ga den drop hi la me la no ta 

                          Boi ga den drop hi la gem mi cinc ta 

                          Boi ga dra pie zii 

                          Boi ga ta nah jam pe a na

                          Dry mar chon me la nu rus

                          Elap he gut ta ta gut ta ta

                          Elap he ob so le ta ros sal le ni

                          Elap he si tu la 

                          Lam pro pel tis ge tu la  ca li for ni ae 

                          Lam pro pel tis ge tu la nig ri ta 

                          Lam pro pel tis tri ang ulum an nu la ta 

                          Lam pro pel tis tri ang ulum camp bel li 

                          Lam pro pel tis tri ang ulum si na lo ae 

                          Ortri op his tae ni u rus frie si

                          Ortri op his tae ni u rus rid leyi  

                          Pan ther op his ob so le tus lind hei me ri 

                          Pi tu op his me la no leu cus 

                          Spi lo tes pul la tus pul la tus

4

1

1

3

2

7

1

1

8

4

1

2

1

2

1

1

2

1

                b) Sub fa mi ly Nat ri ci nae

                          Tham nop his sir ta lis pa rie ta lis 

                c) Sub fa mi ly Xe no don ti nae 

                          He te ro don na si cus na si cus 

                          Phi lo dry as ba ro ni 

2

1

3

3. Fa mi ly Cy lin drop hi i dae (pi pes na kes)     

                          Cy lin drop his ruf fus ruf fus                                                                                                  

4. Fa mi ly Vi pe ri dae                              

               a) Sub fa mi ly Cro ta li nae (pit vi pers)

                         Bothriechis schle ge lii 

                         Bot hops as per  

                         Tri me re su rus al bo la bris

               b) Sub fa mi ly Vi pe ri nae (pit less vi pers)

                         Ce ras tes ce ras tes 

5. Fa mi ly Ela pi dae 

                    Sub fa mi ly Ela pi nae (co bras)

                         Naja haje le gi o nis 

                         Naja ka out hia

1

2

1

1

1

2

2



The vo lu me of PBS that had to be ad mi nis te red (2% of

the body weight) was pre pa red in a sy ringe and the gas -

tric tube was mar ked to pre vent it from being in ser ted fur -

ther than half way the length of the snake’s body, which is

the po si ti on of the sto mach (in the fa mi ly of Boi dae, the

sto mach is si tu a ted a litt le more cau dal ly). In most sna kes

exa mi ned, tu bes 0.52 m long and 5.3x10-3 m in di a me ter

(Me di coplast, Jil ling en, Ger ma ny) were used. In the smal ler

spe ci mens, tu bes 0.50 m long and 2.7x10-3 m in di a me ter

(Sher wood Me di cal, Tul lam ont, Ire land) were used. Due

to the size of the tu bes, sam pling was re stric ted to sna kes

with a body length of be tween 0.90 and 1.00 m (wit hout

the tail). After the sy ringe con tai ning PBS was fixed to

the tube, the mouth of the sna ke was ope ned, with an ex -

tra per son as sis ting to stretch the snake’s body, and the

tube was in ser ted. In some ani mals a con si de ra ble re sis -

tan ce could be felt, which was due to con trac ti ons of the

so ma tic mus cles. This could be over co me by ap ply ing

gent le pres su re, by ro ta ting the tube a litt le bit or by lu bri -

ca ting the tube. When the tube had re ached the sto mach,

the PBS was in jec ted, fol lo wed by some air to clear all

fluid out of the tube. Then, the tube was withdrawn a few

mm and the PBS was as pi ra ted. The ani mal was held

head-down to fa ci li ta te this pro ce du re. The as pi ra ted

sam ple was col lec ted in a ste ri le poly-ethy le ne re ci pient

and sto red at 4°C for a maxi mum of five days. For each

sna ke, the vo lu me of PBS which could be as pi ra ted was

no ted. After ex tu ba ti on, the mouth mu co sa was in spec -

ted for le si ons.

De tec ti on of Cryp tos po ri di um oo cysts

All sam ples were exa mi ned for the pre sen ce of Cryp -

tos po ri di um oo cysts with the di rect im mu nof lu o res cen ce

test (IFT) (Me rif lu or® Me ri di an Di a gnos tics Inc., Cin ci -

nat ti, Ohio, USA) as des cri bed by Grac zyk et al. (1996)

and Harr et al. (2000). After cen tri fu ga ti on (3000 rpm, 5

mi nu tes), 20µl of the se di ment were trans fer red to a well

on a pre-tre a ted mi cros co pic sli de, and one drop both of

de tec ti on re a gent and of coun ter stain was ad ded. After

rin sing, the sam ples were scree ned for flu o res cent green

po si ti ve, round to oval oo cysts. The first twen ty sam ples

were ad di ti o nal ly exa mi ned using a car bol fuch sin stain

(Grac zyk and Cran field, 1996a; 1996b) in or der to com -

pa re the two me thods. To do this, a va ri a ble amount of se -

di ment was ap plied on a mi cros co pic sli de with a trans fer

loop, three drops of car bol fuch sin stain were ad ded and a

sme ar was made. Light mi cros co py was used for the de -

tec ti on of oo cysts with cor rect di men si ons and morp ho -

lo gy.

RESULTS

Sam ples were col lec ted from 105 sna kes, be long ing

to 5 fa mi lies, 25 ge ne ra and 38 spe cies. Twen ty-five sam -

ples ori gi na ted from rep ti le shops, 42 from pri va te kee -

pers and 24 from a zoo. The ave ra ge sam pled sna ke weig hed

493 grams and was 0.82 m long. The ma jo ri ty of sna kes

were sub-adults and adults. The stu dy in clu ded 51 ma les,

42 fe ma les and 12 sna kes of unk nown sex. Se ven ty-one

ani mals were cap ti ve bred, 18 were wild caught and 16

sna kes were of unk nown ori gin. Most of this data was

pro vi ded by the ow ners. About 90% of the ani mals were

in good con di ti on, a few sna kes sho wed mild to se ve re

cli ni cal signs, such as chro nic sto ma ti tis and cachexia,

but none of the se signs were in di ca ti ve of cryp tos po ri di o sis.

The ave ra ge vo lu me of PBS that could be as pi ra ted was

56.6% of the ad mi nis te red vo lu me.

The sam ples ana ly zed with IFT and car bol fuch sin

were all ne ga ti ve for cryp tos po ri dia. The po si ti ve and ne -

ga ti ve IFT con trols yiel ded the re sults des cri bed by the

ma nu fac tu rer. The sam ples only con tai ned back ground

ma te ri al, which was of a dull orange or red co lor. So me ti mes

green flu o res cent par ti cles could be seen, but the se did

not show the cha rac te ris tic di men si ons or morp ho lo gy of

Cryp tos po ri di um oo cysts.

DISCUSSION

The ob jec ti ve of the pre sent stu dy was to gain in sight

into the pre va len ce of C. ser pen tis in sna kes kept in Bel -

gi um. To this end, gas tric la va ges were per for med in pri -

va te col lec ti ons and in a zoo, as well as in rep ti le shops

and in re cent ly im por ted ani mals. Thus, re sults were ob -

tai ned from ani mals li ving in more or less clo sed col lec ti ons 

with suit able ma na ge ment, but also from sna kes kept in

less fa vo ra ble con di ti ons. For exam ple, sna kes in shops

of ten live in small en clo su res and come into con tact with

new ly ac qui red ani mals qui te re gu lar ly. Fur ther mo re,

shops do not al ways of fer the per fect en vi ron men tal con -

di ti ons for eve ry spe cies and so me ti mes hy gie ne is a pro -

blem as well. All the se dis ad van ta ge ous con di ti ons were

also ap pli ca ble to one pri va te col lec ti on, which al most

ex clu si ve ly con si sted of re cent ly im por ted ani mals. The se

ani mals were fa cing the stress of re cent trans port and

were more sus cep ti ble to in fec ti on with op por tu nis tic pa -

tho gens. Ho we ver, it must be sta ted that most sna kes in

this col lec ti on were in good he alth.

It has al re a dy been de mon stra ted that im mu ne sup pres si on

un der ly ing dis e a se, stress and bad hy gie ne pro mo te cryp to -

s po ri di o sis in se ver al ani mal spe cies and in man (Tzi po ri,

1983; Fay er and Ungar, 1986; O’Donoghue, 1995; Tzi po ri

and  Grif fiths,  1998).  Ho we ver,  due  to  the  ab sen ce  of
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C. ser pen tis in the sna ke col lec ti ons stu died, no pre dis po -

sing fac tors for cryp tos po ri di o sis could be iden ti fied.

The ave ra ge length of the sna kes in this stu dy made it

pos si ble to use tu bes of 50 cm. The vo lu me of PBS ad mi -

nis te red was 2% of the body weight. The ave ra ge as pi ra -

ted vo lu me was 56.6% of the ori gi nal vo lu me. This is in

ag ree ment with the re sults of the gas tric la va ges per for -

med in sna kes by Grac zyk et al. (1996). The re fo re we can 

as su me that the tu bes and the PBS ac tu al ly en te red the

sto mach and that the sam pling was well per for med.

Sna kes have a low fee ding fre quen cy and can fast for

weeks or even months. The re fo re, the phy si o lo gy of their 

ga stro-in tes ti nal sy stem is to tal ly dif fe rent from that of

ot her ani mal spe cies and man (Se cor 2003). The sto mach

of a sna ke has an im pres si ve ca pa ci ty to upre gu la te its

mecha ni cal and me ta bo lic ac ti vi ty fol lo wing a meal. As

C. ser pen tis in fects the sto mach, most of the pa ra si tic

pro per ties are re la ted to this in ter mit tent gas tric ac ti vi ty.

A low gas tric ac ti vi ty re sults in low mul tipli ca ti on and

ex cre ti on of the pa ra si te (Harr et al., 2000). In this res -

pect, Grac zyk et al. (1996) and Harr et al. (2000) found

that the num ber of po si ti ve C. ser pen tis re sults was ne ga -

ti ve ly cor re la ted with the in ter val be tween the last meal

and sam pling. Although most of the sna kes in the pre sent

stu dy were cli ni cal ly he al thy and had a good ap pe ti te,

sam pling most ly was per for med se ver al days or even weeks 

af ter their last meal. This may thus have cau sed fal se nega -

tive re sults. 

Although the re have been in di vi du al re ports of sna ke

cryp tos po ri di o sis in Eu ro pe (Va len tin et al., 1998), pre -

va len ce data is not yet avai la ble. Ba sed on stu dies in the

USA and pa pers de mon stra ting the wide ge og rap hi cal

dis tri bu ti on of cryp tos po ri dia (Ki la ni and Wen man, 1994;

Mor gan et al., 1999), the re is no re a son to be lie ve that

cryp tos po ri di o sis is not pre sent in Bel gi an sna ke col lec -

ti ons. Ho we ver, in the pre sent stu dy none of the sna kes te sted

posi ti ve for C. ser pen tis, which ma kes us con clu de that

its im por tan ce in Bel gi um is rat her low. 
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