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ABSTRACT. The activity of hydrolases in the eggs isolated from the uterus of A. suum is in most 

cases similar to that in the reproductive system. The activity of hydrolases was low in the stages of 

cleavage and gastrulation, and it grew until the larva stage. 
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INTRODUCTION 

Hydrolases are found not only in the digestive system of A. suum but also in 

other tissues (Lee 1962 a, b; Rhodes et al. 1969; Wimmer et al. 1998; Zółtowska 

and Łopieńska 1999). Their role is particularly significant in the processes associ- 

ated with the hatching and moulting of larvae. The activity of proteases, esterases, 

lipase, chitinase, © and B-glukosidases, hyaluronidase and leucine aminopeptidase 

were found in the hatching liquid of the parasites (Hinck and Ivey 1976, Jablonows- 

ki et al. 1993, Rhoads et al. 1997, Young et al. 1999, Geng et al. 2002). The avail- 

able literature does not contain any papers concerning the activity of hydrolases in 

the reproductive system and in the consecutive stages of A. swum development. 

MATERIALS AND METHODS 

An ovary, oviduct and uterus were isolated from mature female A. suum. Eggs 

were squeezed out of the terminal sections of uterus. Some eggs were used directly 

for enzymatic determinations, while the others were divided into three parts and, 

after being suspended in 0.1 N solution of HCl, they were placed in a thermostat at 

28°C. Every two days the liquid was replaced and the development was checked. 

After the stage of cleavage, gastrulation or the larval stage had been achieved by 

60% of the eggs, incubation was discontinued. Parts of the reproductive system and 

eggs were homogenised in a glass Potter’s homogeniser with the addition of phy- 
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siological saline. Following this, all samples were centrifuged at 3000 x g for 10 

minutes. The supernatants were used for enzymatic determinations with API ZYM 

tests manufactured by bio Merieux. 

RESULTS AND DISCUSSION 

The activity of 16 out of the determined 19 hydrolases was found in the ovary, 14 

in the oviduct and 15 in the uterus (Table 1). The activity of such hydrolases as 

esterase, aminopeptidase and acidic protease in the reproductive system of A. suum 

has been ascertained by numerous authors: Lee (1962 a, b), Rhodes et al. (1969), Oue 

et al. (2000). Żółtowska and Łopieńska (1999) found a high activity of lipase in 

ovaries and eggs of A. suum, whereas the activity of this enzyme in the uterus was 

notably lower. No activity of lipase, trypsin, &-galactosidase or &-mannosidase was 

found in any of the samples in this experiment. The activity of 10 hydrolases was 

found in eggs immediately after they were obtained from the uterus. The highest 

activity was determined for esterase, leucine and valine arylamidase, 8-galactosidase, 

B-glucosidase. The activity of 6 hydrolases was found in eggs homogenates in the 

cleavage stage. The highest activity was determined for alkaline and acid phos- 

phatase, naphthol-AS-BI-phosphohydrolase and 8-galactosidase. Similar results were 

obtained in the stage of gastrulation. The activity of 10 hydrolases was determined in 

the homogenates of eggs in the larval stage. The highest activity was determined for 

acid and alkaline phosphatase, naphthol-AS-BI-phosphohydrolase, 8-galactosidase, 

B-glucuronidase, N-acetyl-6-glucosaminidase and ot-fucosidase. The results suggest 

that there is a correlation between the stage of embryonic development and the acti- 

vity of hydrolases. Skotarczak (1987) observed changes in acid and alkaline phos- 

phatase activity during A. suum embryogenesis. According to the author, in this ini- 

tial stages the enzymes are associated with utilising carbohydrates and later with their 

resynthesis from reserve fat. No activity of alkaline phosphatase was found in the eggs 

obtained from the uterus in this experiment, and the activity of the acid phosphatase 

was very low. However, starting with the period of cleavage, a gradual increase in the 

activity of both enzymes was observed. It may be explained by a higher demand for 

energy by the developing embryo. No activity of such enzymes as esterase, esterase 

lipase, leucine arylamidase, N-acetyl-8-glucosaminidase were found in the stages of 

cleavage or gastrulation, but it was found in the larval stage, which may indicate the 

preparation of larvae for the process of hatching and moulting. In the hatching liquid 

from A. suum eggs, the following enzymes were found: esterase, protease, chitinase 

(Ward and Fairbairn 1972, Hinck and Ivey 1976, Rogers 1982, Rhoads et al. 1997, 

Young et al. 1999, Geng et al. 2002). Nisbet and Billingsley (2000) found a high activ- 

ity of N-acetyl-B-glucosaminidase during the moulting process of parasitic sapro- 

phytes. The above authors claim that it is an enzyme which is commonly found in 

invertebrates during the moulting process. 
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Table 1. Activity of hydrolases in the reproductive system and development stage of Ascaris suum 
  

Activity in nmoles of hydrolysed substrate 

Enzyme * Substrate pH_ ovary oviduct uterus eggs 

Zo Cal MAL, 
  

Alkaline 34,31 2-naphtyl phosphate 85, «30 30 40 0-30 130 40 

phosphatase 

Esterase (C 4) 3.1.1.6 2-naphthyl butyrate 65, 130 30 30 3040: 44055 

Esterase Lipase 3.1.1.3. 2 — naphthyl caprylate 7.5 30 30 30 oa) Sam: iD. 

(С 8) 
Lipase (C 14) S013 2- naphthyl myristate Ts 0 0 0 0.0: a0 10 

Leucine 3.4.11.14 L-Leucyl-2 15 40 40 40 40. 20 mó 5 

arylamidase -naphthylamide 

Valine 34.11.14  L-valyl-2 7.5" 40 40 40 4047009007 18 

arylamidase -naphthylamide 

Cystine 34.11.14  L-cystyl-2 7.5 5 3 20 1085 01, 10 

arylamidase -naphthylamide 

Trypsin 3.4.4.4 N-benzoyl-DL-argini- 8.5 0 0 0 OF OL 80! 0 

ne-2-naphthylamide 

a-chymotrypsin 3.4.4.5 N-glutaryl-phenylala- LS 5 3 2 D „00940 

nine-2-naphthylamide 

Acid 3:6.3.2 2- naphthyl phosphate 5.4 40 40 40 10 40 40 40 

phosphatase 

Naphthol-AS-BI 3.1.3.31 Naphthol-AS-BI 54 "19 10 40 10 30 40 30 
-phosphohydrolase -phosphate 

a-galactosidase  3.2.1.22 _ 6-Br-2- naphtyl- aD 5.4 0 0 0 0- 1058000 

-galactopyranoside 

B- galactosidase 3.2.1.23 2-naphthyl- BD 54 40 40 40 20 40 40 40 

-galactopyranoside 

B-glucuronidase  3.2.1.31 Naphthol-AS-BI 54 40 30 10 Qe 30437730 

GD-glucoronide 

a- glucosidase 3.2.1.20 — 2-naphthyl-xD 54.20 0 10 0: 30) 10" "0 

-glucopyranoside 

B- glucosidase 3.2.1.21 6-Br-2-naphthyl-BD ЭГ 40 40 30070 FG 

-glucopyranoside 

N- acetyl-B 3.2.1.50  1-naphthyl-N-acetyl-BD 5.4 40 40 40 0 „0:-%07 30 
-glucosaminidase -glucosaminide 

a- mannosidase 3.2.1.24 _ 6-Br-2-naphthyl- aD 5.4 5 0 0 O° 0% OK, 16 

mannopyranoside 

a- fucosidase 3.2.1.51  2-naphthyl- aL 54 40 10 40 30 ViS> [ROCK 50) 
-fucopyranoside 

  

*clasiffication; Z — zygote; C — cleavage; G — gastrulation; L — larval stage 
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