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SUMMARY

The study was undertaken in the animal house belonging to the Animal Production Department,
Faculty of Agriculture, Al-Azhar University. Twenty four adult male albino rats with an average live
body weight of 130 gm were allocated to 4 equal groups (6 rats each): group 1 (G1) served as the
control group and was orally given 1 ml of distilled water, group 2 (G2) was orally given 1 ml
Cymbopogon proximus (CP, halfa barr) suspension, group 3 (G3) was orally given 1 ml Ammi visnaga
(AV, Khella) suspension and group 4 (G4) was orally given administrated 1 ml Ambrosia maritime
(AM, deamsissa) suspension. Feeding and drinking water were offered ad-libitum during the
experimental period. Two experiments were carried out during hot season in summer (August and
September, 2009). The first experiment was designed to investigate the effect of medicinal plants (CP,
AV and AM) after 60 days from the start of the treatments on kidney function and histological
structure. The second experiment was designed to test the effect of medicinal plants on diurnal
variations of blood plasma parameters within each treatment at the end of the experiment. In the first
experiment, blood samples were collected and kidney were studied,whereos in the second experiment,
blood samples were collected in heparinized tubes three times daily from all animals within each group
at 8 am, 4 pm and 12 pm.. The aim of the study was to investigate the effect of using Cymbopogon
proximus (Halfa barr, CP), Ammi visnaga (Khella, AV) and Ambrosia maritime (Deamsissa, AM) on
kidney structure and function of albino rats.

Results indicate that the kidney histopathological sections of the control and CP groups showed
normal renal glomeruli and tubules. On the other renal section showed minimal degenerative changes
in renal glomeruli in AV group with normal tubules and mild degenerative changes of renal glomeruli
in the form of proeifuation of glomerular epithelium and mild atrophy in some glomeruli in AM
group.Oral administration of medicinal plants had no significant effect on plasma creatinine, urea
nitrogen, total protein, albumin, globulin, albumin /globulin, ALT, AST. Meanwhile, AV significantly
increased plasma glucose to be higher than that in other groups.

It could be concluded that CP is safe to be used as an effective remedy for renal spasms and
diabetes treatment without any side effects on kidney function. Also, it could be recommended that AV
could be used for treatment of kidney stone but the duration of treatment have to be no longer than two
weeks. Meanwhile, kidney function must be considered during any treatment with  AM which is mainly
used for its hypoglycemic effect.
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INTRODUCTION

The vegetation on the earth is aperennial
and renewable source of food and energy
which is necessary for the survival of most
organisms. Plants are the green factors of our
planet; they convert carbon dioxide and water
to carbohydrates; and nitrogen to amino acids.
Besides food, plants are considered to be the
nature’s green pharmacy, which provide drugs
to maintain the good health and to restore the
failing health of humans. The medicinal arts
had its origin when mankind first began to use
remedial measures to get rid of their pains,
sufferings and other illnesses, by using healing
potions prepared from plants. Thus, from the
tribal medicines and folk medicines, we have

reached the modern era of sophisticated
synthetically made drugs.The medicines of the
ancient civilization and cultures were mostly
associated with plants.

Mansour et al. (2002) reported that the
administration of lupinus termis, CP or
Zygophyllum coccineum suspensions to the
diabetic rats could restore plasma glucose,
urea, creatinine, total protein and albumin to
their normal levels after 4 weeks of treatment.
They concluded that these herb suspensions are
capable of ameliorating the impaired diabetic
kidney function in addition to its hypoglycemic
control. Al-Sayeda et al. (2002) showed that
treatment with CP suspensions restored the
plasma glucose level in alloxan diabetic rats.
They also showed that treatments with CP
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suspensions resulted in improvements in
plasma total lipids, triglyceride and total
cholesterol.

Ibrahim et al. (2004a) showed that feeding
2% AV for 3 weeks had no changes in serum
AST, cholesterol and total lipids, while feeding
on 2% AV for 6 or 9 weeks increased serum
AST, cholesterol and decreased serum total
lipid. Jouad et al . (2002) revealed that the
aqueous extract of AV at 20 mgkg
significantly reduced blood glucose in normal
rats 6 hours after a single oral administration
and nine days after repeated oral
administration. This hypoglycemic effect is
more pronounced in streptozotocin diabetic
rats.

Ahmed and Khater (2001) fond that when
rats were treated with acetaminophen alone
they developed significant hepato-cellular
damage as was evident from a significant
increased in the serum levels of AST, and ALT
when compared with the controls. Pretreatment
of rats with AM extract at doses of 100 and 200
mg/kg markedly reduced the elevated serum
levels of these hepatospecific enzymes. They
concluded that AM seems to preserve the
structural integrity of the hepato-cellular
membranes as evident by the significant
reduction in the acetaminophen induced rise in
serum enzymes in rats. The reversal of
increased serum enzymes in acetaminophen —
induced liver damage by AM may be due to the
prevention of leakage of the intracellular
enzymes by its membrane stabilizing activity.
Ibrahem et al . (2004b) tested the effects of
aqueous and ethanolic extracts of AM on the
glucose level in streptozotocin induced
diabetic rats. The extracts showed a highly
significant hypoglycemic effect on the
experimental animals, after 10 days. All the
diabetic rats exhibited normal glucose level
and AST, and ALT enzymes returned to
normal values after treatment with Ambrosia
marritime.

The objective of this study was to
investigate the effect of CP, AV and AM
administration on kidney structure and
function of albino rats.

MATERIALS AND METHODS

The study was undertaken in Department of
Animal Production, Faculty of Agriculture, Al-
Azhar University, Cairo.

Experimental Animals:

The albino rats used in this study were
obtained from Egyptian Organization for
Biological Products and Vaccines, Cairo,
Egypt and raised in the animal house. Animals
were housed in cages where the mean ambient
temperature ranged from 27 and to 31 °C. The

photoperiod was approximately a 12-hour light
/dark cycle. The standard laboratory chow and
tap water were provided ad libitum. All
animals were healthy and clinically free from
diseases.

Experimental design:

The following parts of three medicinal
plants were used in the present study: whole
plant of AM, bark of CP and seed of AV. Plants
were obtained from the local market in Cairo—
powders and were suspended in boiled distilled
water (100 g of medicinal plant were added
into 300 ml boiled water).

The study included 24 adult male albino
rats, with an average live body weight of 130 g
(ranged from 110 — 150 g). Animals were
randomly divided into four equal groups (6 rats
each), as the following: G1-Control group
orally administered with Iml distilled water/
animal/day. Whereas the other three groups
G2,G3 and G4 were orally odministed with
Iml CP, AV and AM suspension/animal/day
(333 mg/100 g BW/day), respectively .Ad
libitum feed and drinking water were offered.

Two experiments were oyecuted for two
months in summer (August and September
2009). The first experiment was designed to
investigate the effect of feeding medicinal
plants (CP, AV and AM) for 60 days. The
second experiment was designed to test the
effect of the plant extracts on diurnal variations
of blood parameters within each treatment at
the end of the experiment. In the first
experiment, blood samples were collected and
kidney sections were investigated meanwhile,
in second experiment, blood samples were
collected three times daily from the 6 animals
from each group at 8 a.m., 4 p.m. and 12 p.m.
At the end of the experiment, rats were
sacrificed to obtain the kidneys. Immediately
after extraction, the kidneys was immersed in
formalin 10% for two days, then washed in
water, dehydrated in ascending grade of ethyl
alcohol and finally cleared by xylene and
embedded in melted paraffin wax. The kidney
block was sectioned at six-micron cut and
stained by eosin and heamatoxylin according
to Pearse (1968).

Blood sampling and analyses:

Blood samples were obtained from rats by
withdrawing blood from the orbital venous
plexuses wusing a capillary tube. Then
centrifuged at 3000 rpm for 15 min to obtain
plasma which was thens transferred to
Ependorff tubes and stored at — 20°C until
subsequent analyses.

Plasma creatinine was measured by
colorimetric method based on Murray (1984).
Plasma urea-nitrogen concentration was
determined by using enzymatic colorimetric
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method according to Tabacco et al. (1979).
Plasma total protein was determined using
colorimetric method according to Henry
(1964). Plasma albumin was measured using
Diamond Kits according to Dumas and Biggs
(1972). Plasma globulin was calculated by
subtraction of albumin from total protein. The
glucose concentration was determined by
glucose oxidase method (Trinder,1969).
Plasma ALT was determined by using a
colorimetric method according to Reitmena
and frankel (1957). Plasma AST was
determined by using a quantitative colorimetric
method according to Henry (1974). Plasma
total lipids was measured by colorimetric
method based on the method of Zollner et al.
(1962).

Statistical analyses:

Data were collected and statistically
analyzed by the analysis of variance using
ANOVA procedure of SAS program (SAS,
1996) at the 0.05 probability level. Duncan's
Multiple Range Test (P=0.05) was used to test
the effect of treetment (control, Cymbopogon
proximus (Halfa barr), Ammi visnaga (Khella)
and Ambrosia maritime (Deamsissa) at the end
of the experiment as well as test the effect of
diurnal variations within each group.

RESULTS AND DISCUSSION

Histopathological changes of the kidney:

The kidney strctur of the control and CP
groups showed normal renal glomeruli and
tubules (Figs land 2). Renal fauture showed
minimal degenerative changes in renal
glomeruli in the AV group with normal tubules
and mild degenerative changes of renal
glomeruli in the form of proeifuation of
glomerular epithelium and mild atrophy in
some glomeruli in the AM group(Figs 3and 4).
No side effects of CP on kidney function have
been reported in the literature which is in
constancte  with  the present results.
Consequently, CP is safe to be used as an
effective remedy for renal spasms (Abou-
Shoer et al., 2011) and diabetes treatment. Al-
Sayeda et al. (2002) and Mansour et al. (2002)
found that suspension of CP restored the
plasma glucose of alloxan induced diabetic rats
to the normal level due to increased insulin
levels (Eskander and Won Jun, 1995).

Regarding the effect of AM on renal
histopathology, similar results had been
reported by Abuelgasim et al. (2007) who
found that oral administration of Ambrosia
maritime (AM group) caused degeneration of
the renal tubules. Also, Mansour et al. (2007)
found few changes in renal tissues of rats
treated with AM extract. So, the effect of AM
on kidney function must be considered during

any treatment with AM which is mainly used
in folk medicine for its hypoglycemic effect
(Ibrahim et al., 2004b). Owing to the effect of
AV. Vanachayangkul, et al. ( (2011) found that
the histopathological examination of the
kidneys revealed that oral administration of AV
extract for 14 days had no significant effect on
kidney histopathology. However, it did
significantly reduced the incidence of calcium
oxalate (CaOx) crystal deposition. In addition,
AV significantly increased urinary excretion of
citrate along with a decrease of oxalate
excretion. The main beneficial effects of AV in
human medicine is its use in kidney stone
treatment. Tilgner (2000) reported that AV is
used in kidney stone treatment due to its strong
antispasmodic action on the ureters thereby
allowing the passage of kidney stones. Khan et
al. (2001) revealed that the antilithiatic effect
of AV is mainly because of highly potent
diuretic activity and amelioration of uraemia
and hyperbilirubinemia by seeds of AV. The
slight changes in kidney histopathology in AV
group in the present study may be due to the
shoster duration of the treatment (two months)
compared with 2 weeks as the in
Vanachayangkul et al. (2011) study. So, it is
recommended that AV can be used for
treatment of kidney stone but the duration of
treatment should not be longer than two weeks.

Blood plasma parameters:

Table (1) shows that oral administration of
medicinal plants had no significant effect on
plasma creatinine, urea total protein, albumin,
globulin, A/G ratio, ALT, AST. Meanwhile,
AV significantly increased plasma glucose to
be higher than that in other groups which is in
contradiction with previous results. Where,
Jouad et al. (2002) revealed that administration
with AV aqueous extract at 20 mg/kg had a
significant hypoglycemic effect in normal and
streptozotocin diabetic rats. This contradiction
may be due to the different doses used,
duration of treatment between the present work
and that in the literature. Also, it may be due to
the inhibitory effect of AV treatment on insulin
secretion or to the effect of AV on
gluconeogensis causing the increase in plasma
glucose and insignificant decrease in total
lipids (Table 1). studies are needed to
investigate the effect of dose and duration of
AV administration on plasma glucose. On the
other hand, AM treatment caused insignificant
decrease in plasma glucose level (Table 1)
which is in agreement with Ibrahem et al.
(2004b) who found that the Ambrosia
marritima extracts showed a highly significant
hypoglycemic effect on the streptozotocin
induced diabetic rats after ten days. The
insignificant effect of CP on plasma glucose is
in contrast with the findings of Al Sayeda et al.
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(2002) and Mansour et al. (2002) who works
on alloxan diabetic rats indicates that CP has a
hypoglycemic effect on diabetic rats only,
while in normal rats CP has no significant
effect on plasma glucose. Similar conclusions
had been reported by Ibrahim et al. (2004b)
who found that the addition of AM extract
significantly decreased serum glucose in all of
the streptozotocin diabetic rats, while, its
hypoglycemic effect was not observed in
normal rats. They concluded that the
hypoglycemic effects may be exerted through
the inhibition of glucose absorption, increase
sensitivity of receptors to insulin, insulin as
inhibiting effect, stimulation of p-cells of
pancreas to secret insulin or stimulation of
peripheral tissues uptake of glucose.

Diurnal effect:

Table (2) shows that although there was a
significant diurnal variation in plasma
parameters which differ in different groups but
the mean plasma parameters level at different
times in different groups were within the
clinical normal range, except plasma glucose
level indicating that these diurnal changes were
clinically insignificant and no significant
diurnal changes in kidney function had been
occurred due to medicinal plants treatments.
Plasma glucose was significantly higher at day
time (at 8:00 am) than at night (at 12:00 pm in
control, CP and AV groups and at 4:00 pm in
AM group) may be due to eating time and
increasing activities during at 8:00 am. (Badr
2002).

CONCLUSION

Cymbopogon proximus (halfa barr) is safe
to be used as an effective remedy for renal
spasms and diabetes treatment without any
adverse side effects on kidney function. Also,
it is recommended that Ammi visnaga could be
used for treatment of kidney stones but the
duration of treatment should be no longer than
two weeks. Meanwhile, kidney function must
be considered during any treatment with
Ambrosia maritime which is mainly used for
its hypoglycemic effect.
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Table 1. The effect of medicinal plants on different plasma parameters

Parameter Gl G2 G3 G4
Mean S.E dt Mean S.E dt Mean S.E dt Mean S.E dt

Creatinine (mg/dl) 0.58 0.035 a 0.038 a 0.55 0.019 a 0.50 0.025 a
Urea (mg/dl) 4983 2.040 a 1.929 a 4371 2.037 a 4501 1954 a
Total protein (g/dl) 6.28 0.254 a 0.155 a 6.26 0.186 a 583 0.135 a
Albumin (g/dl) 317 0120 a 0.285 a 347 0.033 a 323 0393 a
Globulin (g/d1) 311 0.157 a 0.299 a 279 0.132 a 260 0.215 a
A/G ratio 1.01 0529 a 0.180 a 1.24 0.176 a 1.24 0.416 a
Glucose (mgdl) 10471 5521 b 10519 7.669 b 12554 6.133 a 93.11 6.305 b
ALT (u/l) 833 0870 a 0.891 a 10.89 1.695 a 10.78 1.307 a
AST (u/l) 2228 4.142 a 5.166 a 19.11 5958 a 2051 4272 a
Total lipids (mg/d) 252.12 13959 a 255,58 18.873 a 24495 9.761 a  265.67 12.030 a
S.E. = Standard error

dt : Duncan's Multiple Range Test between groups . Means within each row with similar letters are not

significantly different at p < 0.05.
G1=Control
G2=Cymbopogon proximus

G3=Ammi visnaga
G4=Ambrosia maritime
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Table 2. The effect of medicinal plants on plasma 60 days from the beginning of the experiment

G1 G2 G3 G4
Parameters
Mean S.E dt Mean S.E dt Mean S.E dt Mean S.E dt
8:00am 057  0.02 AB 057 003 AB 0.51 002 B 056 002 A
Creatinine  4:00pm  0.62 008 A 061 008 A 054 004 AB 053 004 AB
(mg/dl) 12:00pm 054 008 B 053 009 B 058 002 A 042 002 B
8:00am 5203 450 A 4547 143 AB 4090 333 B 4543 308 AB
Urea 4:00pm 4933 277 AB 4087 128 B 4157 424 AB 4020 029 B
(mg/dI) 12:00pm 4813 424 B 5007 445 A 4866 148 A 4940 387 A
8:00am 660 021 A 643 026 AB 580 015 B 593 018 AB
T;’(::‘e‘in 4:00pm 653 068 A 650 035 A 620 006 AB 606 032 A
{)g/dl) 12:00pm 570 010 B 610 023 B 677 039 A 550 000 B
8:00am  4.53 022 A 370 027 B 403 003 AB 413 023 A
Albumin  4:00pm 446 044 A 440 046 A 390 015 B 376 032 B
(g/dn) 12:00pm  3.90 015 B 413 029 AB 457 007 A 3.67 032 B
8:00am 207 041 A 273 033 A 177 015 B 180 027 B
Gobulin  4:00pm 2.07 029 A 210 062 AB 230 020 AB 230 055 A
(g/dh 12:00pm  1.80 012 B 197 047 B 220 006 A 183 032 B
8:00am 218 053 A 135 018 B 227 018 A 229 042 A
/?; f’io 4:00pm 218 022 B 209 097 A 16 025 B 163 077 B
12:00pm 216 021 B 209 046 AB 207 000 B 200 058 AB
8:00am  120.60 555 A 12945 544 A 13458 1330 A 10810 972 A
Glucose 4:00pm 10627 728 AB 10623 4.03 AB 12360 167 B 7393 240 B
(mg/dl) 12:00pm 8727 153 B 7990 673 B 11840 1426 B 9730 848 A
8:00am  8.67 233 A 867 205 AB 1233 044 A 1117 117 AB
ALT 4:00pm  7.67 159 B 817 14 B 900 553 B 1367 291 A
(/D 12:00pm  8.67 088 A 1033 136 A 1133 808 AB 7.50 104 B
8:00am 1550 425 B 2500 208 AB 1350 475 AB 2720 1137 A
AST 4:00pm  27.17 1094 A 2750 1479 A 3450 1487 A 1333 088 B
(u/h 12:00pm 2417 560 AB 933 060 B 933 060 B  21.00 637 AB
8:00am  298.17 20.58 A 24560 1328 AB 247.06 038 AB 30250 18.12 A
ITI;”I‘;; 4:00pm 23120 1220 AB 23373 28.02 B 21277 479 B 24480 1960 B
(mg/dl) 12:00pm 227.00 13.08 B 28740 5018 A 27503 1215 A 24970 0.69 AB

S.E.= Standard error
dt : Duncan's Multiple Range Test between times. Means within each column and parameter with similar letters are not
significantly different at p < 0.05.

G1=Control

G2=Cymbopogon proximus

G3=Ammi visnaga
G4=Ambrosia maritime



Egyptian J. Anim. Prod. (2012) 239

Fig. (1): Kidney structure in the control
group showing normal renal glomeruli
and tubules (X100).

Fig. (2): Kidney structure in the
Cymbopogon proximus group showing
normal renal glomeruli and tubules
(X100).

Fig. (3): Kidney structure in the
Ammi visnaga group showing minimal
degenerative changes of renal glomeruli
and normal tubules (X100).

Fig. (4): Kidney structure in the
Ambrosia marritima group showing

mild atrophic changes of renal glomeruli
(X100).




240

Tl Gl pandy Sl g asl) Ciilligg adll (uulia wany Aedghl) clilal) (el A8l LAY
Ol 4S8 5 jaaal)

(dana WA s Gade (aal) 26 &) 48 Leallae (O AR Cpa Al w4 Jielan) bhaae
i) 3 gana (5543 danl

oL ¢ b jY) deala Aoy i LS o ] gl LUiTY) and

Al S siall L824 i 5 ALl a3V daels Ao 3l DS 1 seall LY ad &g Jalaay 4all 038 2y sl
Ll Ao panaS uaadin) (39 e ganall (A sane IS (3 O ) A slae maalae Axa )l () (a0 V70 anall 5 e sie)
D s dalall e JS e paliions Ja Y ol g el @ gAY AU e panll Lol ¢ ylaia gla o ) ) ) o yad a3 G
6 a5) (s bl Gl e L8812y il )yl od Ay el 5 5% ) sl lalia elally eldall (S 285 dupusal] 5 4141)
bl alatis gyt il Al al W1 A il apanad 5 s (s jad Ayl bl S (Y004 dle jaain g alant|
A A el panari a8 Lty (o o) siugdl LeasS 53 A0S @il 5 e Losy T Bl (Raasedll s 1080 50y 5 il Al
s a3 (Y Al () G el La 33 il ga mny (o e sl sl e lall a3 o pad il Al )
e G A0 A 2l (B S Lty (Lese 1o Baal Alalall e Ay il Al (3 A40SN d A je e Ul Jae 5 aall cilie
a2l Lo 330 Jomd i il e 32y ) Y Aol 5 | jeme € Aol Lalia A Zeldl 1l e 306 4y il Ale 8 Gl (e 2
.Qw\g\ﬁjéeov~-2@‘)3&%}
b Le glial) o el
ol s Layy () Galiviie Alebaall) 5Y) e sanall 5 40 i) de ganall b Lnada KU sl (a5l 1S -
Sl hiaa Lai (D) 3 Galiivre dlabaall) 4 de gonall 3 S i e il o0 400 il il
oaliing Aldbeall) AN Ao ganall 8 4 6ISH LGN (a8 dan gl ) sana g (DU gl () ASH S Adau g
(el s
— Loy sal) il S 3 55) L 30k il S (8 4 gina <l il 0 Loy T o 8 il o aliiosay o yaill (g2 1 -
2 paliinay Alabeall ool Laiy (S0 a3 — Gl g shadl () a5 A — (Gl s ladl — (g a1 - 2SN i )
AU L3 A S lall S 5 55 B Ay siea saly ) ) ALA

s cluagill g Ladall

Cisan 999 5Sed) gl Gl ey (AN Cilialis 3al Slilall alitue pladiud Sy 4l ARl L (e gl
558 Joba Jlie ¥ 8 33 5 o)) Gang 430 W) IS il e 3l AAD) 3y aliiuna aladid oSy SIXS IS e 5yl ol il
Dlie W) (8 335 o coms Ly | O saad (e Bl €l 3130 4ddall 5 jlall il Gy Al 5255 s dldlaall
AU S (aial dupuel) Galitioe aladiul GV b S s e daalall BV SH Cailda



