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ABSTRACT

This study was conducted in two seasons 2002 - 2003 at
Maryout Research Station, Alexandria Governorate, {0 study the etfect
of ammonium sulfate at 1000 ppm and 2000 ppm foliar spray plus
three levels of manganese sulfate (0, 50, 100 ppm) on Ambrosia
maritima L. plants. The results showed a significant increase in, plant
height, fresh and dry weights per plant and herbage vicld per feddan,
as well as the active ingredients (ambrosin and damsin) as a result of
using 2000 ppm ammonium sulfate plus 100 ppm manganese sulfate,

An aqueous and ethanolic extracts of Ambrosia maritima 1. herb
were tested for its effect on the glucose level in streptozotocin nduced
diabetic rats. The extracts showed a highly significant hypoglycemic
effect on the experimental animals, after ten days. All the diabetic rats
exhibited normal glucose level and ALT, AST and alkaline
phosphatase enzymes returned to normai values after the treatments.
The observed changes in glucose and enzyme levels in serum, suggest
that the Ambrosia maritima L. herh extracts used in this study may
represent an effective treatment for streptozotochin induced diabetes
mellitus in rats.

Key words: Ambrosia maritima L. ammoniuni sulfate. diabetic

Iypoglycemia, medicinal planis . streplozotocin.

Y

-250-

T



-5370-
LINTRODUCTION

Ambrosia  maritima L. (Damsissa) belongs to the family
Asteraceae (compositae) which is one of the largest families of the
plant kingdom. It includes about 25000 species in over 15000 genra.
Ambrosia maritima L, plant is a perennial dark green hairy herb. up to
one meter height, with simple necked alternated lobed leaves
(Tuckholm, 1674).

Sidky and El-Margawy (1997), found that the major constituents
of Ambrosia maritima L. were the sesquiterpene lactones (ambrosin
and damsin} which were found mainly in the leaves. The agueous
ieaves extract is used in fraditional medicine to treat gastrointestinal
disturbances, (Bakhiet and Adam, 1996). Decoction of the plant is
used for rheumatic pains, asthma. bilharziasis. diabetes and expelling
Kidney stones. Flowering branches are stimulant, stomachic, slightly
astringent, emoliient. vulnerarv, diuretic and renai trouble (Loutfy
1983 and Ei-Shabrawy and Nada 1996). Also. Abou Basha er al.,
(1994), El-Ansary ef al, (2000) and Allam (2000} found that ambrosin
and damsin had a significant effect on controlling many kinds of snails
in water canals.

El-Rab (2000), mentioned that the dry matter of Ambrosia
maritima L. is used as a natural material to control nematodes
appeared In plastic houses. Mohamed and Mortada (2001), indicated
that, the aqueous - methanolic extract of Ambrasia maritinig L. leaves
may act as a hepato - protective and an anii - oxidant agent.

Many investigations were carried out dealing with nitrogen
fertilization and its effect on growth and yield of medicinal and
aromatic plants. [Tesi ef al, (i 995) and Cabrera and Devereaux.
{1938)].

In addition, manganese plays an important role in plant life. It is
considered as an essential nutrient. Hewitt and Smith (1975), found a
clear indirect relationship between the influence of Mn* on
photosynthesis and NO, reduction. Homann (1967), reported that
chloroplasts are the most sensitive of all ceil organelles to Mn®’
deficiency. Busslar {1958), obvoised that tissues suffering from Mn”'
deficiency have a smail cell volume. Lindsay (1972), mentioned that,
Mn nutrient application is very important to recover the deficiency of
Mn™ on plants especially grown under high soil pH conditions.

Moreover, Lindsay (1972) stressed that the soluble Mn™ decreases 100
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fold for each unit increase in pH. So, the application of physiologically
acid fertilizers, as (NH,)»S80, ammaonium suifate has a beneficial effect
on Mn’" uptake by plants. In biochemical functions Mn’" resembles
Mg”, both ion species bridge ATP with the enzyme complex
phosphokinases and  phosphotransferase; Lehninger (1975).
Manganese also in some way is involved in the oxidation - reduction
processes in photosynthetic electron transport system. (Konrad and
Kirkby 1979).

The atm of this investigation was to study the effect of nitrogen
as fertilizer ammonium sulfate and Mn’'as manganese sulfate on
growth, yield and active constituents of damsisa plants grown under
calcarious soil at Maryout location, Alexandria Egypt. In addition
hypoglycemia effect of Ambrosia mariiima 1. extract in streptozotocin
induced diabetic rats was reported.

2. MATERIALS AND METHODS

The present investigation was carried out during two successive
seasons (2002 and 2003} at Maryout Experimental Station, Alexandria,
Governorate, Egypt.

Ambrosia maritima L. (Damsisa) seeds were oblained from the
Medicinal and Aromatic Plants Department, Agricultural Research
Center.

The seeds were sown in seedbeds on 1¥ of Nov. for both
seasons, Uniform seediings 45 day old and about 20 em  height were
individually transplanted on rows 60 cm apari and the disiance
between hills was 50 cm (13333 plant / fed.),

The experiment was designed as a randomized complete block
in three replicates. The experimental plot was (4 m x 2.70 m}, had 36
plants and used as a replicate. The foliar spraying treatments were as
follow:

i- Control {without fertilization).

2- 1000 ppm ammonium sulfate + 0 manganese sulfate.

3- 1000 ppm ammonium sulfate plus 50 ppm manganese sulfate.
4- 1000 ppm ammonium sulfate plus 100 ppm manganese sulfate.
5- 2000 pomo ammonium sulfate + 0 manganese sulfate.

- 2000 ppm ammenium sulfate plus 30 ppm manganese suifaie.
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7-2000 ppm ammonium sulfate plus 100 ppm manganese sulfate.

All treatments were fertilized with phosphate and potassium
dressing as the recommended rates. The plants were foliar spraved
with different concentrations (treatments) twice every season. The first
spray was 13 days after transplanting and the second one was after 15
days from the first cut. Two cuts of Ambrosia maritima L.herb were
taken every season. The first one on the 1" of June and the second on
the 17 of Oct. in the two seasons.

The following data were recorded:

A- Vegetative growth

1- Plant height in (cm).

2- Total fresh and dry weights per damsisa plant (g) every cut.
3- Estimated fresh and dry herb yield of damsisa per feddan (Kg).
B— Active constituent contents:

Damsin and ambrosin percentages in dried powdered lcaves
were determined according to the methods described by Amin (1990).

The statistical analysis was carried out according to Snedecor
and Cochran (1982), by computer SAS program.

2.1 Biological experiment.
2.1.1 Animals

Male albino rats, Sprague — Dawley strain, weighing between
200 ~ 215 g were used. They were obtained from Helwan breeding
farm, Cairo Egypt. The animals were divided into four groups and
housed individually in stainless steel cages with wire mesh bottoms in
a room maintained at 25 - 30°C.

2.1.2 Preparation of ethanolic extract of damsisa leaves for the
bicassay.

The biologically aciive substance was extracted with ethy!
alcohol 70% (v/v).

Dried ground leaves (100 g) were covered with 500 ml of cold
cthyl alcchol 70% (v/v) at room temperature for 2 davs, The extract
was filtered through whatman No. 1. The obtained clear exiract was
then evaporated {under vacuum) in order to remove the ethanol. The
residue was dissolved in 500 ml of deionized water.
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Z.1.3 Experimentzl diets

Adult male albino rats were divided into four groups (eight
animals each ) and fed on a basaj diet for eight days. This diet
consisted of cormn starch 70%, casein 10%, corn seed ol 10%. sali
mixwure 4%, vitamio mixture 1% and celluloze 5%, (Compbelt, 1961).
The salt mixture used was that proposed by Higsted, e ¢/, 1941 and
the vitamin mixture described by Compbell, 1961,

The first group (8 rats} served as the control receiving neither
streptozotocin (STZ) nor damsisa treatment. The second group (8 rats)
was given damsisa extract without prior injection of streptozotocin to
see the influence of damsisa extract on serum ghicose level in normal
rats.The third group (8 diabetic rats by intraperitoneal imjection of a
streptozotocin solution in a single dose of 50 2/Kg. bw.) according
o Szkudelski, (2001) was fed on basic diet, not eceiving any
treatment, but evaluated for serum glucose, and other blood analyses in
order to compare with those of the herb (damsisa) treated rats.

The fourth group, (16 rats) was rendered diabetic by
intraperitoneal injection of a streptozotocin solution: it was then
divided nto 2 subgroup.The first subgroup (8 streptozotocin induced
diabetic rats after overnight fast) received damsisa extract by oral
intubation in a dose {one m! / 100g.b.w.) daily for 10 days. Al 2,4, 6,
8 and 10 days of the treatments, serum giucose level was measured in
cach rat using the method of Trinder (1969). The second subgroup (8
diabetic rats ) was treated the same as the first subgroup except that the
dose of 2 mi/ 10¢ g b.w. was administered.

2.1.4 Analytical procedures

Blood samples were obtained from each rat from the orbital
venous plexuses by capillary tube every 48 hour intervals for 10 davs
to determine blood glucose level. Blood samples were obtained from
the portal vein and left to clot and centrifuged at 3000 rpm for {5 min
to obtain serum.

Serum levels of ransaminases (AST and ALT) were analyzed
by enzymatic colorimetric procedure kits  supplied by Biocon
-».'Diagnostik Gmb H, Burbach, Germany | according to Retiman and
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"atikei (1957). Serum level of alkaline phosphatase was analyzed
cording to Kind and king {1954).
Uric acid and urea were determinated according to Caraway,
{1975) and creatinine according to Scirmeister, (1964).
Results are expressed as means SEM, and evaluated for
signifcance by Student’s (f) test *(Gomez and Gomez, 1984) .

3.RESULTSE AND DISCUSSION

3.1 Effect of nitrogen and manganese foliar spray on vegetative
growth and yield of Ambroisa mariiima L. plants.
3.1.1 Plant height

Data presented in Table (1)show that all foliar spray with ™
and Mn treatments caused a highly significant increase in plant height
when compared with the control in both seasons. It is clear that plant
heigiit increased progressively as nitrogen and Mn’ concentrations
were increased In the two seasons.

The tallest damsisa plants were observed when plants were foliar
sprayed with 2000 ppm ammonium sulfate plus 100 ppm mangancse
sulfate which reached 104.50 cm and 103.3 cim in the first and second
seasons, compared with 64.90 cm and 68.90 ¢m obtained from control
in the two seasons, respectively.

These results are in agreement with those obtained by Cabrera
and Devercaux. {(1998). who found that application of Mn® on
Muagricaria chamomilla plants gave the tallest plants comparcd w ith
untreated plants.

3.1.2 Total fresk and dry weights {g) per plant.

Concerning the effect of nitrogen and manganese foliar spray on
total fresh weight per plant obtained from the two cuts every season,
data in Table (1) indicate that ammonium sul fdte with (1060 ppm and
2000 ppm) caused a sigpificant increase of iotal fresh u-cw__.mor

damsisa herh per plant which were {567, *\Rg and 635.05 g} inthe
first season and (576.10 g and 62095 g} in ihe kemnd season,
respectively. Meanwhile the m axm";m total fresh weight of damsisa
ab _' wed from using 2000
sulfate in the first

Tehis.

o)
o
a

herp per plant reached 741.66 ga
ppm. ammonium sulfate plus
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The same trend was observed on total dry weight of damsisa
herb per plant which were (140.42 g and 161.11 g) in the first season
obtained from using (1000 ppm and 2000 ppm) ammonium sulfate,
respectively compared with 127.07 g in control treatment, and (151.93
g and 158.82 g) in the second season obtained from using 1000 ppm.
and 2000 ppm ammonium sulfate, respectively in comparison with
105.42 g in the control.

The maximum increases of total dry weight per plant in the first
and second seasons were 192.39 g and 184.05 g, respectively obtained
from spraying with 2000 ppm ammonium sulfate plus 100 ppm
manganese sulfate. -

The increases of total fresh and dry weights of damsisa herb per
plant in both the two seasons may be due to the effect of ammonium
sulfate as physiologically acid fertilizer had a beneficial effect on
manganese uptake by plants which play a role in enzyme activity and
or enhanced photosynthesis and indo! acetic acid synthesis (Kiihn,
1962).

3.1.3. Fresh and dry herb yield per feddan (Kg)

Data presented in Table (1) show that there are a significant
increase of the estimated fresh herb yield per feddan (Kg) with the
increase of nitrogen and manganese foliar spray in all the treatments.
The maximum fresh herb yields per feddan were 9888.55 Kg in the
first season and 9441.76 Kg in the second season obtained from the
treatment 2000 ppm ammonium sulfate plus 100 ppm manganese
sulfate compared with all treatments and control.

Regarding the dry herb vield per feddan data in Table (1) show
the same trend as fresh herb yield per feddan. Statistical analysis
showed that all foliar fertilization treatments increased the dried herb
vield per feddan with highly significant difference compared with the
control.

The highest dried herb yield produced from applying 2000 ppm
ammonium sulfate plus 100 ppm manganese sulfate treatment reached
2565.14 Kg. and 245394 Kg in the first and second seasons,
respectively. While the lowest yields were 169422 Kg in the first
season and 1406.50 Kg in the second season.
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3.2 Effect of nitrogen and manganese foliar spray on damsin and
ambrosin percentage in Ambrosia maritima L. dried herb
during the two seasons of {2002 and 2003)

Data presented in Table (2) show that all foliar spraying with
ammonium and manganese sulfate treatments increased damsin
percentage in the two seasons.

The highest damsin percentage in the first and second seasons
was 1,60% produced from spraying with 2000 ppm ammonium sulfate
plus 100 ppm, manganese sulfate, compared with the control which
gave 0.97% and 0.91% in the first and second seasons, respectively.

The same trend was observed in ambrosin percentages which
were 1.60% and 1.55% resulted from 2000 ppm ammonium sulfate
plus 100 ppm, manganese sulfate compared with 0.81% and 0.77% in
both the two seasons, respectively.

These results are in good agreement with those of Refaat and
Balbaa, (2001) on lemon grass plants, who mentioned that. the
application of manganese in foliar spray had directed the biosynthesis
process towards the formation of some hydrocarbon compounds.

3.2.1 Hypogiycemic effect of damsisa extract on rats

Streptozotocin - (STZ) is synthesized by Strepromycetes
achromogenes and is used to induce both insulin — dependent and non
insulin—dependent diabetes mellitus. Injection STZ induced foxic
events in B—cells rat pancreas (Szkudelski, 2001).

Present in (Table 3) that the tested extract possesses a significant
hypoglycemic effect on blood glucose. Addition of damsisa extract
significantly decreased serum glucose in all of the streptozotcin
diabetic rats tested. For the fourth group, the mean glucose levels in
the rats on 2, 4, 6, 8 and 10 davs after the treatment were 370, 355,
270, 240 and 195 mg/ dL, respectively. For the fifth group, the serum
glucose fevels measured on the same assay dates as the fourth group
were 350, 318, 225, 210 and 160 mg / dL, respectively. The
hypoglycemic effect of the damsisa extract was not observed in normal
rats.

The hypoglycemic effects may be exerted through the inhibition
of glucose absorption, increase sensitivity of receptors to insulin,
insulinase inhibiting effect, stimulation of P-cells of pancreas to
secret insulin or stimulation of peripheral tissues uptake of glucose.
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The amount of alanine aminotransferase {ALT). aspartate

aminotransierase (AST) and alkaline phosphatase in the diabetic rats
are shown in Tablc (4). In STZ diabetic rats, serum ALT and AST
levels were significantly higher than the normal values Table {4). The
oluconeogenetic  action of ALT and AST could represent a
compensatory response by providing  new supplies of glucose
OreCirsors,

In our study, the treatment of STZ diabetic rats with the damsisa
extract led to lowering of serum ALT and AST levels. The high levels
of tansaminase enzymes found in this study may be due o
hepatotoxic effect of STZ. (Szkudelski, 2001). Our STZ — diabetic rats
also showed low serum alkaline phosphatase levels as conipared to
normal control, but the value was increased aiter the treatment. These
results are in agreement with those obtained by Eskander ef al., (1995).
In this study the elevated urea level in diabetic rats is likely to be due
to increased amino acid catabolism, impaired kidney function or liver
damage (Lietz and Fintey, 1983} Ttis concluded that the increase in
uric acid is associated with diabetic rats (Lietz and Finley. 1983).
Under the effect of ethanolic extract of damsisa 2 mi /100g b.w.
insignificantly decreased serum uric acid and urea than the low level
(I ml/ 100 g bow.} Table (4).

4. REFERENCES

Abou-Basha L.M., EL-Savad M.H., Allam AF.and Osman M.M.
(1994). The effect of Ambrosia maritimea L., on the viability of
Lyinnaea cailliandi, an experimental study. Journal of the
Egyptian Soclety of Parasitology, 24 (3): 513-317.

Allam AF. (2000). Evaluation of different means of control of snail
intermediate  host of Schistosoma mansoni. Journal of the
Egyptian Society of Parasitology. 30 (2): 441-450.

Amin - W.M.A. (1990). A pharmacutical study of certain Egyptian
milluscicidal plant. Ph.D. Thesis, Fac. Pharmacy, Cairo Univ.
Egypt.

Bakhiet A0, and Adam S.E.L (1996). Effect of dmbrosia mariiima
L. on Bovans - typc chicks. Journal of Herbs, Spices and
Medicinal plants, 4 (3): 1-16.



Burns K.F. and Lannoy C.W. (1966). Clinical approach to disease in
laboratory animals: Cited in “Nutrition N and Disease in
experimental Animals”. Edited by W.D. Tavernor. Baillier,
Tindall and Cassell London.

Bussler W.G. (1958). Manganese deficiency symptoms in higher
plants. Z. Pfanzencrnahr, Dung, Bodenk, 81 (126); 225-241.

Cabrera R.I. and Devercaux D.R. (1998). Effect of nitrogen supply on
growth and nutrient status of containerized crope myrtle
(Largestroemia indica). Journal of Environmental Hort. 16
(2): 98-104.

Caraway W.T. (1975). Standard Methods of Clinical Chemistry Edited
Scliigson, D. Academic press. New York and London, Vol . 4:
p.239.

Compbell LA, (1961). Mcthodology of protein evaluation. RAG Nutr.
Document R. 101 add. 37, June meeting New York.

El-Ansary A, El-Bardicy S., Soliman M. and Zaved N. (2000).
Sublethal concentration of A maritima L. affecting
compatibility of Biomphalaria alexendrina snails to infection
with Schistosoma mansoni through disturbing the glveolytic
pathway. Journal of the Egyptian Seciety of Parasitology. 30
(3): 809-819.

El-Rab SM.G. (2000). Studies on the effect of Damisis sp. dry matter
{(Ambrosia  maritima L.) as natural material to contro!
nematedes of plastic - houses cucumber in Egypt. Egyptian
Journal of Horticulture. 27 (3): 373-383.

El-Shabrawy O.A. and Nada S.A. (1995). Biological evaluation of
multicomponent tea used as hypoglycemic in rats. Fitoterapia .
67 (2):99-102.

Eskander E.F., Won Jun H., Ibrahim K.A. and Adbelal W.E. (1995).
Hypoglycemic effect of a herbal formulation in alloxan
induced diabetic rats. Egypt. J. Pharm. Sci. 36: 253-70.

Gomez K.A. and Gomez A.A. (1984). Statistical procedure for
agricultural research. John Wily and Son Inc. USA.

Hewitt E.J. and Smith T.A.(1975). Plant Mineral Nutrition. English
Univ. Press London.

Higsted D.M., Mills R. C., Elvehjem C.A. and Hart E.B. (1941).
Cholin in the nutrition of chick, J. Biol. Chem. 138: 459,



-584-

Homann P.E. (1967). Studies on the Manganese of the chloroplast.
Plant Physiol. 42: 997-1007.

Kind P.RN. and King G.E.G. {1954). A colorimetric method for the
determination of alkaline phosphatase. J. Clin, path 7: 322 .

Konrad M. and Kirkby E.A. (1979). Principles of Plant Nutrition Ed.
International Potash Institute P.O. Box, CH-3048 Worblaufen
- Bern / Switzerland.

KUhn H. (1962). Possibilities for the enrichment of vegetables with
micronutrients by fertilizer application. Landw. Forsch. 16
Sonderh, 112-120.

Lehninger A.L. (1975). Biochemistry, the Molecular Basis of Cell
Structure and Function. Worth publishers, Inc., New York.

Lietz N.W. and Finley P.R. (1983)}. Clinical guide to laboratory tests,
section 1, P. 493-495, W.B. Saunders company.

Lindsay W.L. {1972). Role of chelation in micronutrient availability.
In: E.W. Carson: The Plant Root and Its Environment, P. 507-
524. University Press of Virginia.

Loutfy B. (1983). Medicinal plants of North Africa. Library of the
Congress = cataiog card number: 82-20412 International
Standard Book number: 0-917256 - 16-6.

Mohamed B.A. and Mortada R. K. (2001). Evaluation of the profective
potential of Ambrosia maritima L.extract on acetaminophen
induced liver damage. Journal of Ethnopharmacology. 75 (2):
169-174.

Refaat A. M. and Balbaa K.L. (2001). Yield and quality of lemon
grass plants Cymbopogon flexuous Stapf. in relation to foliar
application of some vitamins and microelements. Egypt. J.
Hort. 28, No. 1: pp 41-57.

Retiman S. and Frankel S. (1957). A colorimetric method for the
determination of serum glutamic oxaloacetic and glutamic
pyruvic transaminase. Am. J. Clin. Path 28: 56

Scirmeister J. (1964). Creatinine standard and measurement of serum
creatinine with picric acid. Dtsch. Med. Wschr. 89: 1018



=282~

Sidky M.AAM. and El-Margawy R.A. (1997). Relationshin betwzey
m:)w',h b:"*“}““‘“‘;a and  accumulation of major active
constituents of Ambrosia maritima 1. and some exogenous

and endogenous factors. Bulletin of Facuity of Agriculture,
University of Cairo, 48 (4): 631-654.

Snedecor G.W. and Cochran W.G. (1982). "Statistical Method " The
lowa State Univ. Press, Ames, lowa, U.S.A., 507 pp.

Szkudelski T. (2001). The mechanism of alloxan and streptozotocin
action in B cells of the rat pancreas. Physiol. Res. 50: 336-546.

Tesi R., Chisci G., Nencini A, and Tallarico R. {1995). Growth
response of sweet basil (Ocimum basiticum L.) to fertilization.
Acta Hort.. 390-93-96. Hort. Abst., 66 (2): 8016

Trinder P. (1969). Enzymatic determination of ghucose i blood serum.
Ann. Clin. Biochem., 6 (24): 322

Tuckholm V. (1974). Students Flora of Egypt. 2™ ed. P. 568 Cairo
Univ. Cooperative printing Company. Beirut.



-

Aladl) Sl gSall 5 J e _g.nﬁf_,a_&tﬁ‘u_.l‘_}dﬁ‘}ﬁb
Sl ‘J‘“‘"“‘L—?ﬁ;_}" ,—.ﬂ_ H—-—n—_&jw}.ﬂ il

N e Rl S N SR = T P

-

- ' N (I | - =R % arie i o
a;L__)Ji_a;]!_;_;! B R e e e umﬂmh !
Yoers (,} MY Zaaid BT '-}_..T-_.(‘__." g 3 asal 3l “sq ARxdl o Lo 3.,;_3:1.5.‘1'1 Al

ST PV TN

.}_'*‘--15-41 ,-_ya.—-ll ! d_: ‘__,_11 '\;.a;f’-

L_.a_“.u:i_!‘)_, ,a..n.‘:s.at.}_"‘

S | L (c0) sl — 3 Al Zads —Zoi 3 :z.s. a_,.m.ﬂ 41“1:
oA \—i'.'—'-"c‘i:i.T ‘o E):}-i_(_l}



