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Abstract

Aquatic plant Ludurigia stolonifera is used to absorb two toxic ions (Cd and Ce) from low
level radioactive waste solutions. The effects of these toxic ions with three concentrations on
the morphology, carbohydrates, proteins and nucleic acids (DNA, RNA) contents of the plant
were studied. The results obtained in the present investigation showed a decrease in the
weight of the plant, proteins, carbohydrates and nucleic acids contents with the increase in the
concentration of toxic ions.

Introduction

Aguatic environment provides an ecosystem service to humans. Yet it often
receives high levels of pollutants from both direct and indirect sources. Several
methods are used to remove great amount of hazardous, industrial and radioactive
wastes such as, treatment, storage and disposal of these wastes. The increased
loading of heavy metals in water produces increase in human health hazards or cell
death in plants Nyarai-Horvath et al., (1997); Jagetiya et al., (1998); Sahi et al.,
(1998); Anita et al., (1999) and Sanchez et al., (1999). The absorption of toxic or
hazardous ions by the aquatic plant is proved to be economic, simple and easy
method Wolverton and Donald (1986). The distribution of toxic elements or
radioactive substances entering the plant is influenced by the chemical characteristic
of ions and their interaction with constituents of plant tissues. The presence of
excessive amount of Cd in the soil elicits many symptoms in the plant such as root
growth Weigel and Jagar (1980) and Rubio et al., (1994). Nirupama et al., (1996)
detected that the concentration dependent decrease protein, RNA and DNA and
nutrient uptake by Lemna minor and Azolla pinnata resulting from exposure to some
heavy metals. Also Saygideger (2000) investigated the absorption of Cd and its
effects on growth, protein content of Veronica anagallis aquatic L.and Ranunculus
aquatic L. Ramadan (1999) showed the changes in carbohydrates content of
Potamogeton crispus plant immersed in Cd solution and observed that the treatment
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decreased carbohydrate contents of the plant. Hu et al., (2002) studied the effect of
Ce on the vegetable growth, root length, dry weight of root and shoots. Zhang and
Yan (2003) found that, many kinds of organic matter such as sugar, amino acids and
organic acids excreted by root in wheat were affected by Cd stress.

The present work was devoted to investigate the changes that may occur in
morphology, proteins, carbohydrates and nucleic acid contents after immersion of
Ludurigia stolonifera plant in solutions of cerium or cadmium at different
concentrations.

Materials and Methods
Materials:
The plant material

The floated plant Ludurigia stolonifera (Rhizophoraceae) consists of floating
leaves, yellow small flowers and fibrous roots with pale pink color Fig.(1). The
plants were distributed along the Ismailia Canal. A stock of plant was kept in glass
aquaria of dimensions of 100x50x50 cm in the laboratory and filled with fresh
water. The water temperature was 25+3°C.

Fig.(1): Ludurigia stolonifera plant
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Chemicals:

The used chemicals were of analytical pure in the form of cerium and cadmium
chloride. The ions of such heavy metals were applied as aqueous solutions of
concentrations of 7x10*M and 10“M respectively. These chosen concentrations
were based on the results obtained from an experiments carried firstly to determine
the uptakes and the effective concentration and the lethal one. PH of solutions was
adjusted using IN. of hydrochloric acid or sodium hydroxide.

Treatment of the samples:

The plant Ludurigia stolonifera was immersed in solution of 7x10™ of Ce(lIl)
and 10™M of Cd(ll).

Effect of toxic ion concentrations on the morphology of Ludurigia stolonifera
plant:

A morphological changes for shoot and root systems after immersing the plant in
solutions of Ce(Il1) of 7x10*M, 1.4x10°*M and 2.8x107 or in solutions of 10™“M .
5x10*M and 10*M of Cd(I1) were investigated .

Determination of total carbohydrates content:

The plant was immersed in solutions of Ce(ll1) and Cd(Il) with concentration of
7x10™M and 10™M respectively for two days. The stems and leaves were collected
and dried. The total carbohydrates were estimated according to Bernsled and Miller
(1959).

Determination of proteins and nucleic acids content:

Proteins and DNA were determined quantitatively by Agarose electrophoresis
densitometry, while RNA was estimated quantitatively by Peppel and Baglioni
(1962) by using freezing fresh green leaves after immersing the plant in solutions of
7x10”*M of Ce(lll) and 10™*M of Cd(ll) for two days. A blank experiment was
carried out by immersing the plant in distilled water for the same time.

Results:
Effect of toxic ions on the morphology of Ludurigia stolonifera plant:

Results presented in Table (1) and Figs.(2 and 3) revealed the morphological
changes that occurred in the root and shoot systems of L. stolonifera plant after 10
days of immersion in different concentrations of Ce(lll) of 7x10™*M .1.4x10°>M and
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2.8x10°M and 10™“M, 5x10™“M and 10°M of Cd(Il). The results showed that, the
weight and length of shoot and root systems decreased when the concentrations of
toxic ions were increased as compared to control group.

Table (1): Morphological measurements after immersion of L. stolonifera plant in
different concentrations of toxic ions.

before immersion After immersion

Toxic | conc. Weight (g) | Weight (g) (Cm) (Cm)
ion o | before | after root root
immersion | immersion | root | Shoot shoot | . reot Shoot shoot
length [ length ratio length [ length ratio
Celll | 7X10* 15 13.8 13.7 37 0.37 | 12.1 | 38.8 | 0.54
1.4X10°° 16 9.5 145 | 37.2 | 0.38 | 13.3 [ 355 | 0.37
2.8X10° 17 8 10.8 | 40.3 | 0.26 8.8 36.5 | 0.24
Ccdll 10 14 10 7.9 32 0.24 6.5 299 | 0.21
5X10* 14 9 109 | 35.8 | 0.30 75 315 | 0.23
1073 15 8 85 | 329 | 025 | 52 | 293 | 0.17
Control - 15 16.7 9 38 0.23 10 38,5 | 0.26
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Fig. (2): Shoot and root length (cm) before and after treatment with different
concentrations of Ce(l11)
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Fig. (3): Shoot and root length (cm) before and after treatment with different
concentrations of Cd(11)

Effect of toxic ions on the total carbohydrate content:

Results presented in Table (2) and Fig. (4) showed the changes in the
carbohydrate content of Ludurigia stolonifera plant after immersion of the plant in
the lower concentration of Ce(lll) 7x10*M and 10“M of Cd(ll). The total
carbohydrate content was decreased by increasing the concentration of toxic ions
(Ce and Cd) as compared to control group, where, the total carbohydrate contents of

Cd(111) group showed the lowest values.

Table (2): Determination of total carbohydrate gm/100gm dry weight using the lowest

concentration of toxic ion solutions after two days of immersion.

Toxic Conc. Total Non soluble Soluble sugalr\lon

ions M carbohydrates sugar Reducing -
reducing

Ce(lll) 7X10* 34.74 24.28 7.15 3.31

Cd(n) 10 25.53 15.5 8.09 1.94

control - 37.98 27.81 7.01 3.16
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Fig. (4): Contents of carbohydrates after immersion of L.stolonifera
in the low concentrations of toxic ions.

Effect of toxic ions on the proteins and nucleic acids content:

Results presented in table (3) and Figs.(5-7) showed the changes in the contents
of proteins, RNA and DNA of L. stolonifera plant after immersion in low
concentration of Ce(l11) (7x10™*M) and of Cd(11) (10™*M). The results indicated that
the above contents decreased by using the previous toxic concentrations as
compared with control.

Table (3): Determination of proteins, DNA and RNA using the low concentrations of
toxic ion solutions after two days of immersion.

TOXiC Conc. M Proteins ug/19 fresh DNA pg/lg RNA ng/lg
ions weight fresh weight fresh weight
Celll 7X10* 19.1004 5387.9 82.8
cdll 10* 5.0962 5104.7 60.4

Control - 52.022 5911.8 141.6
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Fig. (5): Contents of proteins after immersion of L.stolonifera in the

low concentrations of toxic ions.
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concentrations of toxic ions for two days.
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Fig. (7): Contents of RNA after immersion of L. stelonifera in the low
concentrations of toxic ions for two days.

Discussion

Results of the present study showed that morphological changes occurred after
immersing L. stolonifera plant in three different concentrations of toxic ions Ce(lll)
(7x10™*M, 1.4 x10"*M and 2.8 x10"*M) and of Cd(ll) (10“M , 5x10™*M and 10°M).

In this respect it was found that the low concentration of Ce(lll) (7x10
*M) caused minor changes in the morphology of the plant (root and shoot
length) where the concentration of Cd(Il) (10“*M) caused changes in the leaf
color from green to yellow while the root changed from pink to brown
color. Increasing Cd(ll) from(10“M) to 10°M showed decrease in shoot
and root length.

On immersion of the plant in solutions of Ce(l11) (1.4 x10M and 2.8 x10°M), it
was found that the leaves changed to yellow color and then dried with appearance of
brown spots. The roots changed to brown color and the length for both root and
shoot decreased. These results are in agreement with Hu. et al (2002), Wu. & Zhang
(2002) and Wu. et al (2003).
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On the other hand the effect of low concentration of Cd(ll) decreased proteins,
nucleic acid and total carbohydrates contents rather than that of the corresponding
decrease in the same contents using Ce(lll) due to its toxicity. These results agreed
with Aslan et al (2003) where they showed that exposure of Nasturtiom officinal and
Mentha aquatica L. to cadmium decreased protein concentration of leaves.

From the above results we can conclude that L. stolonifera plant can be used as a
good phytoremediator or a good vehicle to clean up the waste water from toxic ions.
These results are in complete accordance with Faisal (2005).

References

1. Alsan, M.; Unlu, M.Y.; Turkmen, N. and Crilmaz, Y.Z. (2003). Sorption of cadmium
and effects on growth, proteins content and photosynthesis pigment composition of
Nasturtium officinal R. Br. And Mentra aquatica L. Bull. Environ. Contamin. Toxicol.
323-329.

2. Anita, Mishra; Choudhuri, M.A. and Mishra, A. (1999). Monitoring phytotoxicity of lead
and mercury from germination and early seedling growth indices in two rice cultivars.
Water, Air and Soil Pollution, 114(3-4), 339-346.

3. Bernsled and Miller (1959). Method in physiology, Vol. 1, P. 149-154.

4. Faisal Siddiqui M. (2005), Bioremediation :Effect Approach towards a cleaner
environment. Journal of Agricultural consultancies p. 1-4.

5. Hu X, Ding, Z.; Wang, X.; Chen, Y. and Dai, L. (2002). Effect of lanthanum and cerium
in the vegetable growth of Wheat (Triticum aestivum L.) seedlings. Bull. Environ.
Contamin. Toxicol. 69: 727-733.

6. Jagetiya, B.L.; Aery, N.; Grover, I.S. and Thukval, A.K. (1998). Effect of different
nickel salts on germination in moong. Environment and Development, 189-192.

7. Nirupama-Mallick, Shardendu, Ria-LC and Mallick, N.S. (1996). Removal of heavy
metals by two free floating aquatic macrophytes. Biomedical and Environmental
Science, 9:4, 399-407.

8. Nyarai-Horvath, F.; Szalai, T., Kadar, I. and Csatho, P. (1997). Germination
characteristic of Pea seeds originating from a field trial treated with different levels of
harmful elements. Acta Agronomic Hungarica, 45(2) 147-154.

9. Ramadan, Y. (1999). The effect of Nile pollutants from toxic heavy metals natural radio
elements wastes on the physiology of certain aquatic weeds, ph.D Ain Shams university,
Cairo, Egypt.

10. Rubio, M.1.; Eserig, Martinz-Cortina, C.; Lopez-Benelt, F.J. and Sanz, A. (1994). Cd and
Ni accumulation in rice plants: Effect on mineral nutrition and possible interactions of
ABA and GA. Plant Growth Reg., 14: 151-157.



34

11.

12.

13.

14.

15.

16.

17.

18.

S. ABDALLA, etal.,

Sahi, A.A.; Singh, S.K.; Sen, P.K. and Singh, R.N. (1998). Cytogenetic response of
hexavalent chromium induced somatic cell abnormalities in Allium cepa, cytobios, 96,
382, 71-97.

Sanchez, P.G.; Fernandez, L.P.; Trejo, L.T.; Elcantar, G.J. and Gruz, J.D. (1999). Heavy
metal accumulation in beans and its impact on growth and yield under soilless culture.
International symposium on growing media and hydroponics. Windsor, Ontaria, Canada,
Vol. 11, Acta Horticulturae No. 481, 617-623.

Saygidegers-S. (2000). Sorption of cadmium and their effect on growth, protein contents
and photosynthetic pigment composition of Veronica Anagallis aquatica L. Bulletin of
environmental Contamination an Toxicology, 65:4, 459-464.

Weigel, H.J. and Jagar, H.J. (1980). Subcellular distribution and chemical forms of Cd in
bean plants. Plant Physiology, 65: 430-432.

Wolverton, B.C. and McDonald, R.C. (1986). Bioaccumulation and detection of trace
levels of trace levels of cadmium in aquatic systems by Eichornia crassipes
Environmental and Health Perspectives, 27, 161-164.

Wu.F.B. and Zhang . G. (2002). Genotypic Differences in effect of Cd on growth and
mineral concentration in Barley seedlings. Bulletin of Environmental Contamination and
Toxicology 69:219-227.

Wu.F.B., Zhang.G.P. and Yu.J.S. (2003). Genotypic difference in effect of Cd on
photosynthesis and chlorophyll florescence of Barely (Hordeum Vulgar L.)
Contamination and Toxicology.71:1272-1281.

Zhang, L. and Yan, X. (2003). Effect of cadmium on root of Wheat Triticum aestivum L
under different cultures media. Bull. Environ. Contam.and Toxicol. 71: 698-705.



EFFECT OF CERIUM AND CADMIUM IN LIQUID ....... 35
AWl JLEN o ALl dediall cillisl) B dalad) il o) lany 8l
4953 Galaalll g A1 am 5o Sl g gl (s il g
al) Al et
e Wy ot sana Zsaga vl M e g
(Ot daaly — aglal) 4418 2 5 alal-A, 3 ABUal) Aia -5 lad) Jaleall S 101)

7 Jd‘ uaild\

Baalgiall (agsadlslly agspmudl) (gmaind dalud) Cilish) Galaied Alal daall @l aladia) o
s Al s alish) dli LEU aay chmdal) (g giaall @ld ALl dadial) LAY Jdlaa
~cbill Ay gil) (alaallly (AhamgaSlly gl cosinally qpp Ul JS

Glall gyially g madll goanall Jdoday (5 Sy lish) Gl 585 5l ASl Aaal) copgdil il

lghlin Aoy o hasud) ahll Gany 55 e BVl Gl Sl Lyt 2l (585 pgadlsl sl Gl

A Rally lisy) ey Jalaall cloill Ayg 3l (abaallly (g ally (D snSl) (s siaal) (adddy Las
) i) clally



	EFFECT OF CERIUM AND CADMIUM IN LIQUID RADIOACTIVE WASTES ON THE MORPHOLOGY, PROTEINS, CARBOHYDRATES AND NUCLEIC ACIDS CONTENTS OF THE AQUATIC PLANT LUDURIGIA STOLONIFERA
	How to Cite This Article

	/var/tmp/StampPDF/KMwiJXE3SE/tmp.1677085563.pdf.3QkAV

