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Abstract 

 Artemisia cina was effective in the dislodgement and 

mortality of monogenean parasites, Cleidodiscus aculatus of 

juvenile Cyprinus carpio at concentrations ranging from 50 to 

200 mg/l. There were positive correlations between the number 

of parasites dislodged/killed and the concentration of A. cina 

extract, as well as the duration of exposure of affected fish to the 

substances. Different growth parameters as well as blood 

parameters were estimated to evaluate the growth performance 

and immune response of the experimented C. carpio. Results 

revealed that the extract of wormseed plants; Artemisia cina L. in 

the rate of 3%  showed significance increase in  growth 

parameters as well as immune response parameters of the 

examined C. carpio . This led to the conclusion that A. cina 

contains substances that are effective against helminthes 

parasites and increase the performance of C. carpio. 

INTRODUCTION 

Monogeneans are generally found as parasites on or in cold-

blooded vertebrates, mainly the elasmobranches, bony fish and in some 

amphibians and reptiles. In fish, the majority of monogenean is parasitic 

on the gills or skin. These parasites are site- and host-specific, generally 

occurring in relatively low numbers (El-Naggar and Serag, 1985). 

However, Monogeneans parasites can easily multiply and disperse in 

confined areas, in a very high intensity so the establishment of a heavy 
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infection, particularly under unfavorable culture conditions, may give rise 

to mass epizootics with severe economic loss (Ramadan, 2000). 

Monogenean parasites are hermaphroditic worms which inhabit the skin 

and gills of fish. Two species, Gyrodactylus and Dactylogyrus, have been 

identified as the major causes of mortality in juveniles Cyprinus carpio 

under unfavorable culture conditions. Cleidodiscus aculatus are attached 

to the gill epithelia where they cause serious damage resulting in 

pathological changes that interfere with gaseous exchange in fish 

(Ramadan et al., 2009). Skin and gills of affected host are damaged by 

the attachment hooks resulting in secondary infection by bacteria and 

fungi. They cause severe economic losses among fish farms (Atallah et 

al., 1999).                            

Artemisia cina L., also known as annual wormwood and in Egypt 

known as (Shieh Baladi), belongs to the family Asteraceae. It is a highly 

aromatic herbaceous plant of Asiatic and Eastern European origin, widely 

dispersed throughout the temperate region (Abdel-Hadi et al., 2008). It 

was used by Chinese herbalists since A.D. 341 for the treatment of fevers 

associated with malaria (Hien and White, 1993). Its activity against 

malarial parasites in primate models was demonstrated in 1971, but the 

isolation and characterization of the active antimalarial principle, 

artemisinin, by Chinese scientists were in 1972 (Yeung, 1985). 

Artemisinin is produced mainly in the leaves and inflorescence of the 

plant. Its structure has been characterized as acadinane-type 

sesquiterpene lactone with an endoperoxide bridge. Artemisinin and its 

semi-synthetically prepared derivatives including dihydroartemisinin, 

artesunate, and artemether act as blood schizontocidal agents, which 

effectively inhibit the late stage ring parasites and trophozoites of 

Plasmodium. They equally affect the early stage of gametocyte 

development, which reduces further retransmission of the parasites from 

humans to mosquitoes in areas of low transmission. Interestingly, within 

the last decade or so, artemisinin and many other bioactive compounds 
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isolated from A. annua have equally displayed unique pharmacological 

activities against a wide range of bacteria (Bone and Morgan, 1992) 

including Enterobacter and Klebsiella species, Streptococcus  faecalis, 

Staphylococcus aureus, Shigella dysenteriae, Escherichia coli, and 

Pneumocystis carinii (Chen et al., 1994), an opportunistic pathogen 

which causes pneumonia in AIDS and other immune-compromised 

patients. Recent studies have also shown that artemisinin has a 

therapeutic potential against Toxoplasma gondii (Jones-Brando et al., 

2006), Trypanosoma, and Schistosoma species (Mishina et al., 2007), 

which cause toxoplasmosis that is associated with behavioral 

abnormalities in patients, human trypanosomiasis or “sleeping sickness,” 

and schistosomiasis, respectively, as well  as other pathogens responsible 

for cryptosporidiosis, amoebiasis, giardiasis, leishmaniasis (Ma et al., 

2004), and Clonorchiasis. Artemisinin destroys the cells of parasitic 

organisms through the generation of highly reactive oxygen-based free 

radicals or electrophilic intermediates, by alkylating and oxidizing 

proteins and lipids of parasite membranes as well as inactivation of 

channel proteins (Ridley and Hudson, 1998). It has been demonstrated 

that the effect of artemisinin is equally mediated through disruption of 

membrane potential by interacting with the electron transport chain in the 

mitochondrial membrane, resulting in free radical damage and 

dysfunctional mitochondria (Li et al., 2005). It has been demonstrated in 

earlier studies that supplementing daily rations of poultry with dried 

pulverized leaves of A. annua was found to be effective for the treatment 

of coccidiosis in chickens (Brisibe et al., 2008) without any adverse 

effects. Moreover, dietary supplementation also has the potential to be an 

effective anthelmintic treatment in small ruminants destined for the meat 

market (Hart et al., 2007). Where they account for 60% to 70% of the 

mortality found amongst juveniles in Nigeria (Obiekezie and Taege, 

1991). The chemotherapeutic agents currently used for the treatment of 

fish monogenesis include mebendazole, organophosphate, praziquantel, 
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closantel, dichlorvos, formaldehyde,etc. (Chisholm and Whittington, 

2002). 

More recently Albert and  Ebiamadon (2010) in Nigeria try to 

evaluate effects of extract of Artemisia annua L. against monogenean 

parasites of Heterobranchus longifilis and we take the same idea and try  

to screen our Egyptian A. cina on juvenile Cyprinus carpio to find an 

alternative means for treatment of monogenean disease of cultured fish 

using an extract of A. cina instead of chemical-based substances that may 

not be friendly to the environment, also to throw a light on the effective 

role of A. cina on fish performance. 

MATERIALS AND METHODS 

Plant material: 

Artemisia cina leaves were washed thoroughly in running tap 

water to remove sand and debris. Here after, they were dried by 

spreading under the sun for 3 days and finally in a hot air oven at 60°C 

for 8 hrs. The dried leaves were crushed to powder in a mortar and pestle 

and subjected to Soxhlet extraction with 70% ethanol as extracting 

solvent. The solvent was exhausted from the extract with the help of a 

rotary evaporator. The extract was stored in a refrigerator until required 

for use. 

 Preparation of stock and working solutions: 

The ethanolic extract of A. cina was used for the preparation of a 

stock solution from which the working solution used for the efficacy 

testing was prepared. The stock solutions were obtained by dissolving 1 g 

of the extract in 5 ml of dimethyl sulfoxide (DMSO) and made up to 100 

ml with de-ionized water. Four working solutions (labeled A, B, C, and D 

that were represented by concentrations of 50, 100, 150, and 200 mg/l, 

respectively) were prepared from the stock solutions. A preliminary test 

was carried out to guide in the selection of the concentration of the test 
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solutions. One-week-old fry of C. carpio obtained by induced breeding 

were stored in hapa made up of mosquito net of tiny mesh size in an 

outdoor earthen pond for a period of1 week. Examination for the 

accumulation of monogenean parasites was done from the fourth day of 

stocking according to Albert and Ebiamadon (2010). 

Efficacy testing: 

One hundred 1-month-old juvenile Cyprinus carpio were stocked 

in hapa in earthen pond for 7 days to accumulate parasites. The 

approximate number of parasites per fish was confirmed by counting the 

number of parasites attached to body surfaces and the gills with stereo-

microscope before being exposed to the extract under in vivo conditions. 

Parasitized fish were also placed in de-ionized water containing 5 ml of 

DMSO in plastic Petri dishes to serve as control. The bioactivity of the 

extract was conducted in plastic Petri dishes with three replications and 

controls. Parasites were merely dislodged from their attachment organs 

and killed some hours later in the same concentration of A. cina. Fish 

were exposed for periods ranging from 30 to120 min in both the test and 

the control treatments according to Albert and Ebiamadon (2010). They 

were re-examined individually at the expiration of the exposure period 

for the presence of parasites. The experiments with the substances were 

replicated three times. The homogeneity of the replicates was checked by 

Kruskal–Wallis test before the data of the replicates were pooled together 

(Albert and Ebiamadon, 2010). 

Toxicity test: 

Toxicity of the extract of A. cina to juveniles Cyprinus carpio  

was tested for 24, 48, 72, and 96 hrs, respectively, at higher 

concentrations (250, 300, 350, 400, and 500 mg/l) to ascertain the safety 

margin of the substance against the fish host (Albert and Ebiamadon, 

2010). Glass aquaria of 10 L capacity were used, and each tank was filled 

with 3 L of the test solution and stocked with ten fish under stone 
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aeration for production of dissolve oxygen. The setup was replicated 

three times with a set of controls under the same experimental conditions. 

Observation for fish mortality and abnormal swimming behavior was 

made for 96 hrs according to Albert and Ebiamadon (2010). 

Anthelmintic activity:  

The experiments were performed in glass aquaria with 8 L 

capacity. Each aquaria contained 5 L aerated tape water and ten 

previously infected fish. The water temperature was constant at 25±1°C 

and the water pH ranged from 7.0 to 7.5.  Fractions of ethanol extract 

added in glass aquaria at a different series of concentrations. The blank 

control group with no extract was used under the same experimental 

conditions. All treatment and control groups were conducted in triplicate. 

After 48 h, all fish were biopsied, and the lamella branchialis were placed 

on glass slides for counting the number of surviving parasites under a 

stereomicroscope. The effective concentration, the mortality of C. 

aculeatus Table (1) and the mortality of fish were used to evaluate the 

anthelmintic efficacy of each treatment. The optimal anthelminthic 

concentration was the concentration which led to the highest mortality of 

parasite with no intoxication of fish. The drug concentration which 

resulted in less than 20% mortality of parasite was considered ineffective 

concentration. No parasite or dead one on gills represented 100% 

mortality of parasite. The mortality of parasite of each treatment was 

calculated according to the following formula (Wang et al., 2010): 

 

Where MD is % of the mortality of Cleidodiscus aculatus, B is the 

average number of surviving Cleidodiscus aculatus in the blank control, 

and T is that in the treatment. The mortality of fish was also calculated by 

the follow equation: 
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Where MF is % of mortality of fish, B is the average number of surviving 

fish in the beginning of test, and E is that at the end of test. 

Blood parameters: 

          Blood samples were taken from the caudal veins of 4 fish per each 

aquarium (i.e. total of 12 fish or replicates per treatment were sacrificed) 

for the determination of total and differential leucocytic counts (Dacie 

and Lewis, 1995), haematocrit values, haemoglobin (Hb) (using 

commercial colorimetric kits; Randox, Germany) and phagocytic activity 

using Nitro Blue Tetrazolium (NBT) assay, where the  production of  

oxygen radicals by macrophages was assayed by the reduction of  NBT 

(NBT; Sigma-Aldrich Chemical, St. Louis, MO, USA) according to 

Rook et al. (1985).                                              

Hepato and spleno/somatic indices:                                                     

The 6 sacrificed fish from each treatment were dissected. The 

liver and spleen of each fish were removed, weighed and the 

hepato/somatic as well as the spleno/somatic indices were calculated 

according to (Dacie and Lewis, 1995).  

Statistical analysis: 

All data were analyzed statistically using Analysis of Variance 

(ANOVA) test. Significant difference between the treatment means was 

determined at 5% confidence limit (P <0.05) using Duncan's Multiple 

Range Test (Duncan, 1955).                                                                   

RESULTS 

At the end of the study periods, examination of Cyprinus carpio 

fry demonstrated that, while some of the fish that previously harbored 

parasites were found to be free of some of the parasites, others were 
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completely free of the parasites. Comparatively, the number of parasites 

on the body surfaces of fish in the control was the same throughout the 

test period. The concentration of A. cina in which 50% of the parasites 

were killed was 100 mg/l within 60 min, and a significant number (about 

85%) were killed in 200 mg/l Table (1). Interestingly, monogenean 

parasites were all dislodged from their attachment sites before the 

occurrence of mortality following treatment with A. cina. It was also 

observed that the parasite loads were reduced with increasing 

concentrations of A. cina extract as shown in Table (1). There was a 

positive correlation between the number of parasites dislodged from the 

body surfaces of fish and the time of exposure of fish to the extract. In 

addition to all of these, an increased agility in the swimming of fish freed 

from parasites was also observed when compared to their counterparts in 

the control with all parasites remaining intact. Some of fishes taken the 

upward position in water but some else go down to bottom. 

 

Table (1): Parasite mortality against concentrations (milligrams per liter) 

of Artemisia cina at different time intervals. 

Time intervals/ 

mortalities 

Concentrations (milligrams per liter) 

50 100 150 200 

30 min 7 15 19 28 

60 min 16 22 28 31 

90 min 26 31 32 31 

120 min 32 35 39 35 
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Table (2): Toxicity test of concentrations (milligrams per liter) of 

Artemisia cina against fish mortality (%). 

Concentrations 

(milligrams per liter) 

Fish mortality (%) 

24h 48h 72h 96h 

250 0 0 0 17 

300 0 12 14 16 

350 8 21 18 31 

400 7 28 25 28 

500 24 31 33 36* 

Results of the toxicity test Table (2) showed that, extract of A. 

cina was well tolerated by juveniles Cyprinus carpio. A minimal 

mortality observation was made throughout the 96-h period of exposure 

of fish to the extract. A few fish showed weak swimming activity in 350 

to 500 mg/l of the test solutions. The highest percentage mortality 

observed after 96 h in the highest concentration was 36 %. 

Evaluation of growth parameters of treated juveniles Cyprinus 

carpio: 

Results of Table (3) revealed that juveniles Cyprinus carpio 

treated with A. cina in the rate of 5% (treatment 3) had significantly the 

highest biomass and average body length compared with fish in other 

treatments and in the control. Fish in treatment 2 and in the control group 

had the lowest biomass in this experiment.   On the other hand, results of 

Table (4) showed that fish in treatments 3 and 4 gave the highest but non 

significant estimates of net and daily weight gains as well as relative 

growth rate. Fish in the same groups also had the lowest feed conversion 

ratio (FCR). Thus, they significantly, had the best FCR rather than that of 

the control fish. On the contrary, fish of the control group gave 

significantly compared with that of fish of treatments 3 and 4.  
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Fig (1). Monogenean parasites Cleidodiscus aculatus of juvenile 

Cyprinus carpio. 

 

Table (3): Total biomass, body weight, total length and survival rate of 

Cyprinus carpio. 

Survival 

rate (%) 
Mortality 

Total 

body 

length 

(cm)  

Total 

body 

weight (g) 

No. of 

fish  

Total 

biomass 

(g) 

A.cina 

treatment 

(T) 

90.0 ± 

0.021
ab

 

2.0 ± 

0.004 

14.3± 

0.004
b
 

16.8 ± 

0.004
c
 

19.0 ± 

0.004 

322.8± 

0.003
c
 

1 

70±0
d
 

6± 

0.0 

15.2± 

0.004
ab

 

18± 

0.009
bc

 

15± 

0.0 

261.8± 

0.126
d
 

2 

95.0 ± 

0.0
a
 

1.0 ± 

0.0 

15.3± 

0.001
a
 

19.4± 

0.002
ab

 

18.0± 

0.0 

378.0± 

0.041
a
 

3 

90.0 ± 

0.042
ab

 

2.0 ± 

0.009 

15.0 ± 

0.003
ab

 

18.4± 

0.005
abc

 

17.0± 

0.009 

349.4± 

0.062
bc

 
4 

75.0 ± 

0.021
cd

 

5.0 ± 

0.004 

14.7± 

0.001
ab

 

20.5± 

0.0004
a
 

15.0± 

0.004 

307.3± 

0.092
bc

 
Control 

a-d Means having the same superscript letters in the same column are not significantly different at 

P <0.05. 
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Table (4): Body weight, net weight gain, daily gain, relative growth rate, 

condition factor & FCR of Cyprinus carpio fed with A. cina 

mixed basal diet. 

Feed 

conversion 

ratio 

(FCR)  

Condition 

factor (k) 

Relative 

growth 

rate (%) 

Daily 

gain (g) 

Net wt  

gain (g)  

Final 

Body wt 

(g)  

Initial 

Body wt 

(g)  

A. cina 

treatment 

 

2.6± 

0.002
ab

 

0.58± 

0.0003
abc

 

41.3± 

0.046
a
 

0.163± 

0.0002
a
 

4.9± 

0.005
a
 

17.8± 

0.004 

12.9± 

0.0009 
1 

3.2± 

0.004
ab

 

0.51± 

0.0001
c
 

43.7± 

0.052
a
 

0.184± 

.0002
a
 

5.5± 

0.007
a
 

19± 

0.009 

13.5± 

0.002 
2 

1.97± 

0.0003
b
 

0.54± 

0.0002
bc

 

49.0± 

0.008
a
 

0.213± 

4.871
a
 

6.4± 

0.002
a
 

19.9± 

0.002 

14± 

0.001 
3 

1.97± 

0.0003
b
 

0.55± 

0.0002
bc

 

52.8± 

0.029
a
 

0.213± 

0.0001
a
 

6.4± 

0.004
a
 

19.8± 

0.005 

13.03± 

0.001 
4 

3.7± 

0.009
a
 

0.65± 

0.0001
a
 

41.1± 

0.081
a
 

0.194± 

0.0003
a
 

5.8± 

0.009
a
 

20.5± 

0.0004 

14.7± 

0.008 
Control 

Evaluation of immune response of treated juveniles Cyprinus carpio : 

Survival rate:                                                                                        

As demonstrated in Table (3), fish in treatment -3 had 

significantly high survival rate compared with that of fish in the control 

group and treatment -2.survival rate of fish in treatments -1 & 4 were 

equal. 

Blood parameters:   

Results of Table (5) revealed that fish in all treatments of A. cina 

showed the highest figures of blood haemoglobin, Packed Cell Volume, 

(PCV) and NBT (treatments 2, 1 and 3 respectively) especially, fish in 

treatment -2, which gave significantly, higher estimates than those of 

other treatments and the control group. Fish in treatment 4 occupied the 

next rank after A. cina in this regard. 

Hepato/somatic and spleno/somatic indices:  

Fish in all treatments of wormseed plants had the significant high 

hepato/somatic indices (treatments -2, 1 & 3 respectively), fish in 
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treatment 2, which had significantly, higher indices than those of fish in 

treatments 4 as well as in the control group. On the contrary, fish in 

treatment 2 showed the lowest spleno/somatic index compared with all 

other treatments and even the control group. However, fish in other 

treatments of wormseed plants (1 & 3) had the significant high 

spleno/somatic indices (Table 5).  

Table (5): Total and differential leucocytic counts, haematocrit values, 

haemoglobin   and NBT estimates of Cyprinus carpio fed 

with A. cina mixed basal diet. 

NBT 

estimates 

(mg/mL) 

Hematocrit 

Value 

(PCV)  

Hemoglobin 

(Hb) 

Differential Leucocytic count Total  

Leucocytic 

 count 

A. cina 

treatment 

 Lymphocytes Monocytes Neutrophils 

0.42± 

0.001
a
 

21.96± 

0.66ab 

7± 

0.002
ab

 

88.8± 

0.003 

3± 

0.004 

6.2± 

0.003 

21366.7± 

4.5
abcd

 
1 

0.42± 

0.0003
a
 

24.58± 

1.004
a
 

7.8± 

0.003
a
 

95.7± 

0.004 

2± 

0.004 

5.3± 

0.004 

20633.3± 

9.2
cd

 
2 

0.3± 

0.001
ab

 

20.38± 

1. .11
b
 

6.7± 

0.004
bc

 

94± 

0.007 

2.3± 

0.002 

6.7± 

0.005 

20950± 

6.6
bcd

 
3 

0.26± 

0.0002
bc

 

20.38± 

1.32b 

6.7± 

0.003
abc

 

90.8± 

0.006 

2.2± 

0.003 

7.3± 

0.006 

24416.7± 

16.1
abc

 
4 

0.26± 

0.0001
bc

 

19.1± 
1.39

b 

6.2± 

0.004
bc

 

91± 

0.017 

3.3± 

0.005 

5.7± 

0.016 

20300± 

28.9
d
 

Control 

 

Table (6): Total body, spleen and liver weights as well as spleno/somatic 

and hepato/somatic indices of Cyprinus carpio fed with A. 

cina mixed basal diet. 

Spleno/ 

somatic 

index 

Hepato/ 

somatic 

index 

Spleen 

weight 

(g) 

Liver  

weight 

(g) 

Total body 

weight 

(g) 

A.cina 

treatment 

 

0.137± 

0.0003
a
 

1.031± 

0.0004
ab

 

0.022± 

4.95 

0.20± 

0.0003 

17.8± 

0.020 
1 

0.078± 

0.003
b
 

1.5± 

0.001
a
 

0.01± 

0.00 

0.24± 

8.335 

21.50± 

0.021 
2 

0.18± 

0.0003
a
 

0.98± 

0.0009
abc

 

0.018± 

4.17 

0.15± 

0.0002 

18.18± 

0.02 
3 

0.088± 

0.0001
ab

 

0.87± 

0.0006
bc

 

0.017± 

2.19 

0.15± 

0.0002 

18.59± 

0.09 
4 

0.054± 

0.002
b
 

0.757± 

0.001
c
 

0.012± 

1.73 

0.17± 

0.0002 

21.98± 

0.012 
Control 
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DISCUSSION 

The results of investigation shows that the ethanolic extract of 

A.cina are also effective against monogenean parasites Cleidodiscus 

aculatus of juveniles C.carpio. Their application led to the reduction of 

the parasite load and even eliminated the parasites completely in some 

cases within the duration of exposure. And so remove the drastic role of 

Cleidodiscus aculatus from juveniles C.carpio in Abbassa.  Several 

reports have shown the effectiveness of artemisinin, the active substance 

in A. annua against protozoan and helminthic parasites in human, poultry, 

and small ruminants, respectively (WHO, 1981; Hart et al., 2007 and 

Brisibe et al., 2008). When the parasitized fish fry were exposed to low 

concentrations of A. cina extract for a short period of time (for example, 

50 mg/l for 30 min), the extract had little effect on the parasitized fish. 

Using this same concentration with an increased time of exposure (50 

mg/l for 90 min), parasitic load was further reduced, but the parasites 

were still present. However, increasing the time of exposure further (50 

mg/l for 120 min) led to a drastic reduction in the parasitic load to a 

minimal level. This observation tacitly implies that a low dosage of A. 

cina extract can still be effective for dislodging ectoparasites from fish as 

long as the duration of exposure to the treatment is increased. All of these 

results have been reported before by (Albert and Ebiamadon, 2010). 

This obviously has several advantages over treatments with high 

dosages using short exposure time. Of particular interest and significance 

was the fact that fish exposed to the A. cina extracts appeared more active 

and agile in behavior than their counterparts in the control. This could 

possibly be explained by the fact that the immune system of these fish 

may have been boosted as they were free from the effects of the parasites. 

Monogenetic trematodes are some of the most threatening parasites of the 

juvenile carp involved in fish importation (Mortensen et al., 2006). Huge 

economic losses have been reported in situations where appropriate 
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chemotherapeutic agents are not readily employed (Faruk et al., 2004). 

The commonly used chemical agents for the treatment of this parasite 

include mebendazole, organophosphate, praziquantel, closantel, 

dichlorvos, formaldehyde, etc. (Chisholm and Whittington, 2002). 

However, the use of synthetic organic substances in the treatment of 

diseases in food fish should be discouraged (Committee on Mutagen city 

of Chemicals in Food, Consumer Products and the Environment, 1999). 

Apart from the fear of accumulation in the tissues; their discharges into 

the aquatic environment may contribute to habitat destruction or 

degradation. Consequently, there is an urgent need for the development 

of cheap, nontoxic, and environmentally benign agents for the treatment 

of such parasite of food fish. Although the extract of A. cina has a wide 

range of tolerance, administration of the extract in the dislodgement of 

ectoparasites of fish is done in holding tanks in the hatchery, and the fish 

are returned to the pond when they have fully recovered from parasites 

and effects of treatment. Other aquatic organisms do not stand a chance 

of exposure to the substance. The extract used in high amount as shown 

in this study is because it has a wide range of tolerance. The 

dislodgement of fish parasites was affected from 50 mg/l of the extract. It 

was also observed that within1 h of exposure at 200 mg/l, 85% of 

parasites were killed and dislodged from the host without any host 

mortality. It is also possible to reduce the concentration of extract during 

treatment but increase the exposure time of fish to the extracts. The 

reduction in the parasite burden would enhance fast recovery and may 

pave way for the boosting of host protective immunity (Clark and 

Dickerson, 1997). 

Our results in respect to the anthelmintic activity of A. cina 

coined with Albert and Ebiamadon (2010) in using A. annua against 

monogenean parasites of Heterobranchus longifilis in Nigeria. 
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Juveniles Cyprinus carpio treated with A. cina in the rate of 5% 

had significantly the highest biomass and average body length compared 

with fish in other treatments and in the control. This could be attributed 

to the high mortalities among the juveniles Cyprinus carpio in these 2 

groups and accounted for the higher but insignificant average body 

weight gained by fish of the control group (fewer fish received the same 

amount of food of other treatments with higher number of fish) the 

highest but non significant estimates of net and daily weight gains as well 

as relative growth rate but had the lowest feed conversion ratio (FCR). 

Thus, they significantly, had the best FCR rather than that of the control 

fish. On the contrary, fish of the control group gave significantly 

compared with that of fish of treatments 3 and 4. This might be probably 

because of the same reason of high mortality. 

The higher survival rate of fish treated with A. cina, could be 

attributed to the immune-stimulant effect induced by A. cina on the non-

specific immune response of the fish under study. These results were 

supported by Abdel-Hadi et al. (2008).                                                                                        

Fish in all treatments of A. cina showed the highest figures of 

blood haemoglobin, Packed Cell Value, (PCV) and NBT (treatments 2, 1 

and 3 respectively) especially, fish in treatment 2, which gave 

significantly, higher estimates than those of other treatments and the 

control group. These results might indicate a more positive effect of A. 

cina  on immune response of experimental catfish. Similar results and 

figures of haemoglobin in catfish of the control group were reported by 

Abdelhamid et al. (2009). On the contrary, estimates of haematocrit value 

in fish of the control group disagreed with those recorded by Adedeji et 

al. (2009) who recorded significant high figures of PCV. 

Fish in all treatments with A. cina had the significant increase of 

hepato/somatic indices thus, A. cina enhanced the development of liver 

and spleen; the main blood forming organs in fish (in addition to the fore-
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kidney) and as a consequence, stimulated the immune response of fish. 

Taken together, the results of the present study could lead to the 

conclusion that the ethanolic extract of A. cina leaves has an antiparasitic 

efficacy against monogenean parasites Cleidodiscus aculatus of cultured 

juveniles C. carpio, possibly due to the medicinal properties of the plant 

and It’s recommended to add A. cina, (wormseed plants) in the rate of 3% 

and 5% to the artificial feeds of C. carpio and it needs to apply in earth 

ponds as agreed with that of Osama et al. (2010). Consequently, further 

investigation is recommended on the use of the plant against fish 

protozoan and other parasites responsible for fish mortalities under 

culture conditions. 

REFERENCES 

Abdel-Hadi, Y.M.; Saleh, O.A. and A.M. Akar (2008): Study on the use 

of Artemisia cina L. (wormseed plants) and Allium sativum 

(garlic) in the control of Saprolegniosis in egg of Cyprinus carpio 

(common carp) and Hypophthalmichthys molitrix (silver carp). 

Proceedings of the 3o
th

 Malaysian Symposium on Microbiology 

(MSM), 16-19, Hyatt Regency Resort, Kuantan, Malaysia.  

Abdelhamid, A.M. 2009. Recent Trends in Fish Culture.  New Universal 

Office, Alexandria, ISBN 997 - 438 - 053 - 3 

Adedeji, O.B; V.O. Taiwo and S.A. Agbede. 2000.  Comparative 

haematology of five Nigerian freshwater fish species. Nig. Vet. 

Journal, 21: 75-84.  

Albert, P.E. and A. Ebiamadon. 2010. Effects of ethanol extract of 

Artemisia annua L. against monogenean parasites of 

Heterobranchus longifilis. Parasitol Res, 106: 1135–1139. 

Atallah, S.T.; R.H. Khalil and N. Mahfouze. 1999. Economic losses due 

to fish diseases at the farm level. ISSN 110-2047. Alex. J. Vet. 

Science, 15: (2) 23-41. 



Ramadan A.M. et al. 56 

Bone, K. and M. Morgan. 1992. Clinical applications of ayurvedic and 

Chinese herbs: monographs for the Western herbal practitioner. 

Phytotherapy Press, Warwick, pp 7–12. 

Brisibe, E.A.; P.U. Owai; U.E. Umoren and F. Brisibe. 2008. Dietary 

inclusion of Artemisia annua leaves for management of 

coccidiosis and growth enhancement in chickens. Afri J Biotech, 

7: 4083–4092. 

Chen Y.T.; M.L. Mei; Y. Tang and X.G. Liao. 1994. An experimental 

trial of artemether in treatment of Pneumocystis carinii in 

immunosuppressed rats. Chin Med J., 107: 673–677. 

Chisholm, L.A. and I.D. Whittington. 2002. Efficacy of praziquantel 

bathtreatments for monogenean infections of Rhinobatos typus. J 

Aquat Anim Health 14: 230–234. 

Clark, T.G. and H.W. Dickerson. 1997. Antibody-mediated effects 

onparasite behavior: evidence of a novel mechanism of immunity 

against a parasitic protist. Parasitol Today 13: 477–480. 

Dacie, J.V. and. S.M. Lewis. 1995. Practical Haematology. 8th ed. 

Edinburgh, Scotland: Churchill Livingstone. 

Duncan, D.B. 1955. Multiple ranges and multiple F test. Biomet, 11: 110. 

Dytham, C. 1999. Choosing and using statistics: a biologist’s guide. 

Blackwell Science Ltd., London, UK. 

El-Naggar, M.M. and M.M. Serag. 1985. The monogernean 

Quadriacantus kearnin.sp and Quadriacantus claridis claridis 

Paperna 1979 reported on  the gills of Clarias lazera in Nile Delta  

Journal of Egypt Soc. Parasitol., 15(2): 497 - 492. 

Faruk M.A.R.; M.R. Sarker; M.J. Alam and  M.B. Kabir. 2004. 

Economicloss from fish diseases on rural fresh water aquaculture 

of Bangladesh. Pak J Biol Sci, 7: (12) 2086–2091 



Trials Of Using Artemisia Cina L. Against Cleidodiscus Aculatus,  

(Monogenea: Ancyrocephalinae) Of …… 
57 

Hart, S.P.; J.F.S. Ferreira and Z. Wang. 2007. Efficacy of wormwoods 

(Artemisia spp.) as an anthelmintic in goats. J. An. Sci., 86: 92. 

Hien, T.T. and N.J. White. 1993. Qinghaosu. Lancet, 341: 603–608 

Jones-Brando, L.; D. Angelo; G.H. Posner and R. Yolken. 2006. In vitro 

inhibition of Toxoplasma gondii by four new derivatives of 

artemisinin. Antimicrob Agents Chemother, 50: 4206–4208. 

Li, W.; W. Mo; D. Shen; L. Sun; J. Wang; S. Lu; J.M. Gitschier and B. 

Zhou. 2005. Yeast model uncovers dual roles of mitochondria in 

the action of artemisinin. PLoS Genetics, 1: 0329–0334. 

Ma, Y.; D. Lu; X. Lu; L. Liao and X. Hu. 2004. Activity of 

dihydroartemisinin against Leishmania donovani both in vitro and 

vivo. Chin Med J., 117: 1271–1273. 

Mishina, Y.V.; S. Krishna; R.K. Haynes and J.C. Meade. 2007. 

Artemisinins inhibit Trypanosoma cruzi and Trypanosoma brucei 

rhodesiensein in vitro growth. Antimicrob Agents Chemother, 51: 

1852–1854. 

Mortensen, S.; K. Korsnes and Ø. Bergh. 2006. Eyes wide shut. A critical 

view of aquaculture health management and risk factors in the 

real world’. Bull Eur Assoc Fish Pathol., 26: (1) 1–5. 

Obiekezie, A.I.; M. Taege. 1991. Mortalities in hatchery reared fry of the 

African catfish, Clarias gariepinus (Burchell) caused by 

Gyrodactylus groschafti Ergens (1973). Bull Eur Assoc Fish 

Pathol, 11: (2) 82–85. 

Osama, A. Saleh; S.F. Sakr and Y.M. Abdelhadi. 2010. Effect of 

Wormseed Plants; Artemisia Cina L. and Chamomile;   L. On 

Non Specific Immune Response of Clarias gariepinus (African 

Catfish) Abbassa Int. J. Aqua., 3 (1): 20-33. 



Ramadan A.M. et al. 58 

Products and the Environment. 1999. Statement for COT: malachite 

green and leucomalachite green. Department of Health, London  

Ramadan, R.A.M. 2000. Morphobiological And Immunological Studies 

On Certain Ectoparasites Of Fresh Water Fish. PhD Thesis 

(Parasitology) Suez Canal University. 

Ramadan, R.A.M.; M.M.S. Fouda and O.A. Saleh. 2009. Impacts of 

Cleidodiscus aculeatus, (Monogenea ancyrocephalinae) on 

Cyprinus carpio. Abbassa Int. J. Aqua., (1B): 445 – 465.  

Ridley, R.G. and N. Hudson. 1998. Oxidative stress and antimalarial 

drugs. Curr Biol., 8: R346–R349. 

Rook, G.A.; W.J. Steele; S. Umar and H.M. Dockrell. 1985. A simple 

method for the solubilisation of reduced NBT and its use as a 

colorimetric assay for activation of human macrophages by γ- 

interferon. Journal of Immunological Methods, 82: 161–167. 

Wang, G.X.; Z. Zhou; D.X. Jiang; J. Han; J.F. Wang; L.W. Zhao and  J. 

Li. 2010. In vivo anthelmintic activity of five alkaloids from 

Macleayamicrocarpa (Maxim) Fedde against Dactylogyrus 

intermedius in Carassius auratus. Vet Parasitol, 171: 305–313. 

World Health Organization. 1981. Report of the fourth meeting of the 

scientific working group on the chemotherapy of malaria. Beijing, 

People's Republic of China, 6–10 October. 

Yeung, H.C. 1985. Handbook of Chinese herbs and formulas. Institute of 

Chinese Medicine, Los Angeles. 

 

 



Trials Of Using Artemisia Cina L. Against Cleidodiscus Aculatus,  

(Monogenea: Ancyrocephalinae) Of …… 
59 

 كميودسكس( ضد طفيل  أرتميسيا سينامحاولات استخدام نبات الشيح ) 
) الديدان المفمطحه وحيدة العائل( الذى يصيب اسماك المبروك العادى اكيولاتس 

 مع اشارة الى الاداء الوظيفى والأستجابه المناعيه للاسماك
  ،رمضان أنور محمد رمضان

 محمد محمد زينهم  ،محمد خمف خميس

 .مصرمركزى لبحوث الثروة السمكية ، مركز البحوث الزراعية ، وزارة الزراعة ، المعمل ال
 ىــالعربـ صـــالممخ

يتجنب الباحثون في مجال الاستزراع السمكي استخدام الأدوية والكيماويات التى بقدر 
ماليا من مميزات وكفاءة فى زيادة الأنتاج،الى أنيا  ليا تأثير سمبى عمى صحة المستيمك 

لك عمى البيئة والتوازن البيولوجى بيا. والأتجاه الان إلى إستخدام الأعشاب والنباتات وكذ
الطبيعية التى ترفع من كفاءة الجياز المناعى للأسماك مما ينعكس بالإيجاب عمى معدلات 
التحول الغذائى والنمو وزيادة الأنتاج، والأىم من ذلك أنو امن للأستيلاك الأدمى وليس لو تأثير 

بى عمى البيئة المحيطة. وفى ىذا البحث تم دراسة تأثير مستخمص نبات الشيح عمى طفيل سم
الذى  يصيب اسماك المبروك العادى مع متابعة اثرة فى السموك الوظيفى  كميودسكس اكيولاتس

للاسماك. وقد أجريت الدراسة عمى أصبعيات المبروك  و الإستجابة المناعية غير المتخصصة
مجموعات فى ثلاث مكررات. تم إستخدام مستخمص نبات  6العادى. تم تقسيم الأسماك الى 

مع الإحتفاظ بمجموعة بدون معاممة   لكل منيم% ثلاث معاملات  3، 2، 1الشيح و بمعدلات 
% من وزنيا الحى لمدة 3ختبرة بمعدل )المجموعة الخامسو( لكل مكرر. وتم تغذية الأسماك الم

شير. تم حساب القياسات المختمفة لمنمو و صورة الدم وذلك لتقييم معدل النمو والأستجابة 
   في فعال لو أثرمستخمص نبات الشيح  المناعية للاسماك المختبرة. وقد أوضحت النتائج ان

مميجرام لمتر كذلك 200 -50منبنسبة تركيزات فصل الطفيميات من أنسجو الاسماك  وقتميا 
المستخمص،  تركيزفقد وجد ارتباط ايجابى بين عدد الطفيميات المنفصمو والمقتولو وكلا من 

% قد أعطى 3-1واستعمال الشيح بمعدل أضافة .يذه المواد المتأثرة ل للأسماك ومدة التعرض
ستجابة مناعية لمم  بروك العادى.أعمى نسب إعاشة ومعدل تحويل غذائى وأعمى معدل نمو وا 

فى عضلات الاسماك لان الاسماك تنتقل بعد العلاج الى مياة طبيعيو لمتخمص  ولا يترك رائحة
يتضح ان ىذا  استجابة جياز المناعةالنمو و  لتقييم أداء مكونات الدممن الرائحة. ومن دراسة 

  .الاسماك أداء وزيادة الديدان طفيميات فعالة ضد يحتوي عمى موادالنبات 


