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Abstract

Background: Pelargonium graveolens L'Herit is a perennial herb used for many
medicinal freatment as staunch bleeding, heal wounds and antibacterial properties. Its common
English name is geranium. In this study we follow up the effect of a high dose of this plant
extract on two vital organs (liver and kidney) following treated and recovery periods.

Material and methods: Animals were divided into two major groups, a control and an
experimental group. Animals of the experimental group received geranium extract orally day by
day.in a dose of 869.4mg / kg /day for 20 days. Animals were sacrificed after treated (20 days)
and recovery petiods (10 and 20 days). Blood samples were collected for hematological tests
and biochemical analysis. Liver and kidney specimens were obtained and fixed in 10% formol
saline for histological and histochemical study.

Results: AST, ALT, GGT, LDH, urea, creatinine, total lipid and cholesterol were
significantly increased after treated and recovery period of 10 days. However, glucose level, -
total protein, albumin and globutin were significantly decreased in animals after treated period.
Histological changes in treated sections of the liver showed evidence of degeneration, necrosis
and mononuclear ' cellular infiltration and in kidney sections, tubular degeneration and
glomerular atrophy were observed. Degenerative changes in both proximal (WBCs casts) and
medullar tubules (hyaline casts) were also observed at recovery periods. Masson's trichrome
stained sections in liver showed increased collagen fibers around congested central veins, blood
sinusoids and portal areas. While in kidney sections, the extract could not induce any change in
the collagen fibers in the connective tissue. Some parameters of the previous physiological and
histological changes which were observed after treatment disappeared after a recovery period of
20 days. Histochemical studies revealed a significant decrease in PAS positive material in liver
after the recovery periods. However DNA content showed non significant difference in all the
experimental periods. B

_ Conclusion: The over dose of geranium extract caused liver and kidney damage. So, it is
well recommended to use this plant at a suitable dose for clinical therapy and if it’s used for
long time, kidney and liver functions must be tested periodically.

Keywords: Pelargonium graveolens, Geranium, Geraniaceae, Medicinal plants, Ethanolic
extracts, liver, Kidney, Mice, Histology, Physiology.

Introduction

People usually prefer to use medicinal
plants instead of drugs. They use medicinal
plants for long time and may use it in over
dose, thinking that these plants have no
harmful effect. Many plants are used for
treatment of diseases in human and animals
(Botha and Penrith 2008 and Maikai ez al.,
2008). A medicinal plant is any plant used

for the extraction of its pure substances
either for direct medicinal use or for hemi
synthesis of medicinal compounds which
can be used for the therapeutic purposes or
as precursors for the synthesis of useful
drugs (Sofowora, 1993).

Geranium (Pelargonium graveolens
L'Herit) is a medicinal plant in the family
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Geraniaceae, a perennial herb is native to

South Africa and is produced in Egypt,-

France, China, Algeria, Morocco and Spain,
Its leaf was containing an essential oil
{Williams and Harborne, 2002). Geranium
essential oil was traditionally used as a skin
regenerator, applicable to fungal infections
of the skin, or of the digestive system. It is
believed to have an anti diabetic, antiseptic,
astringent, diuretic, anti-infectious prope-
- rties, anti-inflammatory, fungicidal, micro-
bial and febrifuge (Mativandlela er al.,
2006). In South Aftica, many Pelargonium
species are used as traditional remedies for
wounds, abscesses, fever, colic, nephritis
and suppression of urine, colds and sore
throats, haemorrhoids, gonorrhoea, and are
also used for stimulating milk-production
and for anti-helminthic infections (Lis-
Balchin ez al., 1996).

Although Pelargoniums have a long'

tradition as ornamental and medicinal
plants (Lis-Balchin, 2002), limited chemical
sampling of rmembers of this genus
produced mainly common organic acids,
derivatives of cinnamic acid, flavonoids,
tannins, some coumarins and phytosterols
(Williams and Harborne, 2002),

Tarmins and triterpencids ( from
Geranium thubergii) make up a large group
of the major phytochemicals, found very
widely throughout the plant kingdom have
been reported to have anti-carcinogenic
effects (Tanaka et al., 2003 and Namura et
al.,’2005) and affect the animal positively
or negatively as a result of prolong usage
(Maikai et al., 2008).

Pelargonium graveolense, referred to

as  scented-geranium, has been studied’

extensively with respect to iis conventional
horticultural traits, although only a few
reports have so far focused on its
biochemical, histological and physiological
studies (Lee, 2002),

Considering the medicinal value of
geranium  (Pelargonium graveolens),
physiology and histopathology of the over
dose of ethanolic extract of the leaves was
evaluated in the liver and kidney of mice to
assess its safety or otherwise, since the
findings are important considering -the
usage of the plants by human beings. In
addition, clarify the reversible or
irreversible action after two periods of
recovery.
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Material And Methods

Plant materials and extraction:
Plant extraction was carried out using the
method of Freedman er af (1979) with

minor modification. Fresh leaves of -

geranium were collected at El-Dakahlia

government. The harvested fresh leaves

were air dried at room temperature and
ground into a fine powder. The dried
material (500g) was macerated in 2.5 litters
of ethanol (solvent). After 72 hrs, the
extract was sieved and the juice was filtered
using rotary evaporator under vacuum at
temperature not exceeding 50 °C until total
dryness. Then, the crude extract was put
into small glass bottles and stored in a
refrigerator until testing,

Phytochemical screening:  The
ethanolic leaf extract was screened as
described by Karawya and Abd El-Wahab
(1975).

Animals: Albino mice (23-25g) were
used for this study. They were fed with
standard pellets. Food and water were made
available ad-libitum throughout the whole
experimental period.

Determination of median lethal
dose (LDsp): Albino mice of average
weight 25g divided into five groups (4
animals each) were orally administered
2500, 3000, 3500, 4000 and 4500 mg/kg
body weight, ethanolic leaf extract in water.
Death was monitored over a period of 24
hr, LD50 was then determined using the
method of Finny (1971).

Animals and Geranium administer-
ation: Forty mice of both sexes were
divided into two major groups, a control
(n=10) and an experimental group (n=30).
Animals of the experimental group received
geranium extract orally day by day in a
dose of 869.4mg ('/; LDs,) / kg /day for 20
days. The animals were weighed at the
beginning and end of the experiment. They
were sacrificed 24 hours after the last
administration and after recovery periods of
10 and 20 days respectively. Blood samples
were collected for hematological tests and
biochemical analysis. '
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Haematological tests: Total red
blood cells (RBCs) count, total white.blood
cells (WBCs) count and haemoglobin (Hb)
content were done according to the methods
of Dacie and Lewis (1991), Mitruka et al.
(1977) and Drabkin and Austin (1932)
respectively.

Biochemical analysis: Levels of.

serum glucose was measured according to
the method described by Tietz, (1986),
activities of aspartate transaminase (AST)
and alanine transaminase (ALT) (Reitman
and Frankel, 1957), y- glutamayil transfers
(GGT) (Persijn et al, 1976), lactate
dehydrogenase (LDH) (Kachmar and Moss,
1976), urea (Patton and Crouh, 1977),
creatinine (Jeffe, 1886), total protein
(Doumas, 1975), albumin (Webster, 1977),
globulin (Doumas, 1971), total lipid
(Knight er al, 1972) and cholesterol
(Schettler and Nussel, 1975).

- Histological and histochemical
preparations: The livers and kidneys were
dissected, fixed in formal saline for
preparation of paraffin blocks and cut 5 um

in thickness. For histological examinations,

sections were stained with haematoxylin
and eosin (Harris, 1900) and with Masson's
trichrome for eollagen fibers (Kiernan,
1999). In the histochemical study, sections
were stained with periodic acid-Schiff’s
(PAS) method to demonstrate carbohyd-
rates (Hotchkiss, 1948) and with Fuelgen
technique to demonstrate DNA (Feulgen
and Rosenback, 1942).

Histochemical analysis: Computer-
ized image analyzer system (Leica Qwin
500 image) was used to evaluate the
quantitative measurement of PAS and DNA
contents of the liver and kidney stained
sections in Image Analyzer Unit, Pathology
Department, National Research Center.

Statistical analysis: The results were

expressed as mean +standard error (SE).
The significance of differences between
means was measured by student's t-test
(Snedecor and Cochran, 1980). The P
values below (.05 were considered
significant while those above 0.05 were
considered insignificant. Pegree of freedom
= (n1+n2)-2.

Results

xi‘

Phytochemlcal screening of the plant

reveals the presence of sterols, triterpens,
tannins, carbohydrates and/or glycosides,
alkaloids, saponin and flavonoids (Table 1).
No death was observed throughout the
period of experiment. The animals drenched
the geranium extract showed insignificant
change in percentage of the body weight
gain as compared to the controi (Table 2).

Hematological changes: .
Hemoglobin content, RBCs and

WBCs count were not significantly (P<

0.05) different from the control (Table 3).

Biochemical results:

Data showed significant decreased
(p<0.05) in serum glucose level in animals
at 24 hr. following the last administration of
extract as compared to the control (Téble
4). There were significant increase (p<0.05)
in AST, ALT and GGT activities after
treated period and after 10 days of recovery
period. LDH activity, levels of urea and
creatinine were significantly increased
(p<0.05) after treated period only (Table 5
& 6) in comparison to the control.

Mice treated with geranium extract
exhibited significant decrease (p<0.05) in
serum total protein, albumin and globulin
concentration after treated period, while
albumin/globulin ratio (A/G) showed non
significant change as compared to control
group (Table 7).

Table (8) demonstrated that the levels
of serum total lipids and cholesterol of mice
after treated period of Geranium extract
were significant increase (p<0.05)- as
compared to the control.

Histological changes in liver tissue:-

The control liver sections showed that
the classic hepatic lobule was composed of
a central vein and masses of liver cells
(hepatocytes) arranged in the form of liver
cords radiating from the central vein. The
hepatocytes were polygonal or rounded in
shape with central and vesicular nuclei. The
liver cords were separated from each other
by narrow blood sinusoids lined by
endothelial cells and Von Kupffer cells
(Plate 1A).
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Examination of liver sections of mice
24 .hr. following the last adminstration
showed that the liver had lost its
characteristic ~architecture (Plate 1 B)
compared with the control group (Plate 1

A). Hydropic degeneration, mononuclear-

cellular infiltration, Kupffer cell hyper-
plasia and necrosis were also observed.

At recovery period of 10 days,
mononuclear’ cellular infiltration was
abundant around the congested blood vesse]
(Plates 1C). Necrosis and pyknotic nuclei
were seen after recovery period of 20 days
(Plate 1 D).

Few collagen fibers were seen around
the central vein of a hepatic lobule in the
control liver (Plate 2A), as well as scanty
collagen fibers appeared in the portal area
and surrounding the blood sinusoids (Plate
3A).

After "treated period and 10 days
recovery period, there was increase in the
collagen fibers around the dilated centra]

vein, around the blood sinusoids (Plate 2 B-

&C) and the portal area (Plate 3B &C). In
- contrast, after recovery period of 20 days,
there was a few of collagen fibers around
the dilated central vein (Plate 2 D) and
portal area (Plate 3 D). This decrease was
nearly similar when compared to the control
group (Plates 2 & 3 A). .

Histological changes in renal tissue:-
Haematoxylin and eosin stained
sections showed the normal histological
structure of the renal cortex (Plate 4A). The
cortex showed Malpighian renal corpuscles,
proximal convoluted tubules (PCTs) and
distal convoluted tubules (DCTs). Malpig-
hian renal corpuscles consisted of normal
glomerulus (G) with thin glomerular base-

ment membrane and Bowman's capsules:

(BC), normal cellularity and patent capsular
space, surrounding tubules (proximal and
distal), interstitium and blood vessels were
normal ‘ P

Kidney sections of animals which
recetved geranium extract for 20 days and
sacrificed at different intervals (treated and
two recovery periods) showed degenerative
lesions in most convoluted tubules. Some
glomeruli showed atrophy of the glomerular
tuft of capillaries and the capillaries of most
glomeruli appeared more or less congested,
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while the Bowman's capsules rupture was
obvious (Plate 4B, C&D). '

‘ Inflammation cells were abundant
between the tubules in groups of treated
(Plate 4 B) and recovery period of 20 days
(Plate 4 D) compared to the control group
(Plate 4 A).

Masson stained sections of the control
group showed minimal amount of collagen
fibers around the glomerular capillaries,
around the Bowman's capsule and between
the tubules (Plate 5 A). Sections from
animals which received geranium extract,
showed mild decrease in the staining
affinity of collagen fibers (Plate 5, B, C &
D) as compared to the control (Plate 5 A).
WBCs casts in kidney tubules and
tubulointerstitium infiltrating inflammatory
cells were seen at 10 days recovery group
(Plate 5C). Hyaline casts are shown in the
lumina of some tubules with flattened of the
renal tubular epithelium in the medulla at
recovery group of 20 days (Plate 5 D).

Histochemical changes in liver and .
kidney tissue:

Glycogen content: Control liver
sections stained with PAS method are
shown in Plate 6 A. Sections from animals -
after treated period had a slight decrease in
glycogen in some hepatocytes (Plate 6 B).
Sections examined at recovery periods of
10 and 20 days showed marked decrease in
glycogen content (Plate 6 C & D
respectively) as compared to the control
(Plate 6 A).

Glycogen content 24 hr. following
treated period, kidney sections appeared
similar to liver sections. Tissue revealed a

‘reduced amount of cytoplasmic glycogen,

with - diminished density of basement
membranes, and brush borders of proximal
convolufed tubules (Plate 6 F). Also, the
glomeruli were less positive than those of
the control group. However, glomeruli of
the groups at recovery periods of 10 and 20
days revealed more positive PAS reaction,
increased stainability of glomerular cells
and intense brush border of the PCTs (Plate
6 G & H).

Table (9) illustrated that geranium
extract induced non significant change after
treated period, while significant decrease
(p<0.05) in PAS positive material (increase
in grey level) of liver cells after recovery
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period of 10 and 20 days compared with the
control group.

Optical density - measurement showed' }

significant decrease (p<0.05) in PAS

positive material of the kidney group after
treated period (184.02), while the values at
recovery periods of 10 & 20 days showed
non significant difference compared to
control group (176.67) (Table 9).

Deoxyribonucleic acid (DNA): After

treated period, liver sections, stained by
Fuelgen method, showed low content of
coarse chromatin, in the nuclei of the
hepatocytes as well as in the nuclei of
Kupffer cells (Plate 7 B).

At recovery period of 10 days,
sections had densely stained nuclei of the
"Kupffer cells and darkly stained nuclei of
the inflammatory cells (Plate 7C) than did
the control group (Plate 7 A), but more than
the group at treated period (Plate 7 B). At
recovery period of 20 days, liver sections

showed an increase in colored DNA

. material (Plate7D).

' Kidney sections showed dense stained
DNA material which appeared in the nuclei.
In some cells, this DNA material was
abundant, densely stained and scattered in
the nucleoplasm, while in the other cells
they appeared faintly stained. After treated
period, renal sections showed low content
of DNA material. At recovery periods of 10
and 20 days, renal sections have decreased
DNA content in tubular ceils, while
increased stainablity of glomerular cells
were obvious (Plate 7 G &H). The nuclei of
the glomerular cells showed more positive
reaction at recovery groups than those of
the control group (Plate 7 E).

Image analyzer automatically express
the DNA content in the liver and renal
sections stained with Feulgen technique and
showed non significant difference at all the
experimental petiods in relation to control
(Table 10).

Table (1): Phytochemical screening of geranium (Pelargonium gravéolens).

Extract Sterols and | Tannins | Carbohydrates and | Alkaloids | Saponin | Flavonoids
triterpens / or glycosides
Ethanolic + + + + +
extract .
+ = Present. + = Slightly present.

‘Table (2): Effect of geranium extract on percentage of the body weight gain (%) of male

and female mice.

Male mice Female mice
Recovery Recovery
Parameter Control periods | Control @ | Treated periods
3 Treated 10 20 period 10 20
period days days days’ days
Body weight 11.02 7.1 6.7 59 103 6.9 6.3 6.12
(*)change +2.1 + 0.5 +0.7 | £0.9 *1.7 0.5 +1 .4 +1.1
NS N§ NS. NS NS i NS

Each value is the mean of 5 animals + SE.
NS: non significant
Percentage of change is in comparison with control
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Table (3): Effect of geranium extract on red blood cells (RBCs) Count, white blood cells
(WBCs) count and hemoglobin (Hb) content in male and female mice.

Male mice Female mice
. Recovery Recovery
Parameters " | Control Treated periods Control Treated periods

& period 10 20 Q period 10 20
days days days days

RBCs X 10° 4.9 4.55 4.7 5.01 4.5 4.11 43 4.3
0.1 +(.2 =1 |° 0.2 +0,2 +0.2 +0.2 (.1

NS NS NS§ NS NS NS
Hbg % 10.42 10.3 10.4 10.36 10.34 9.5 10.4 10.4
£0.1 0,1 3.1 +(.2 +0.1 +0.4 +0.2 +0.1

. NS NS NS NS N§ NS

WBCs X 10° 6.7 6.1 6.6 7.1 6.9 6.5 704 |, 7.6
+0.3 =03 +0.4 +£0.3 0.3 *0.3 0.3 +£0.3

NS N§ NS Ns NS NS

Each value is the mean of 5 animals + SE.
NS: non significant

Table (4): Effect of geranium extract on serum glucose in male and female mice.

Male mice Female mice
Recovery periods Recovery
Parameter | Control Treated | Control Treated periods
‘ ¢ period | 10 days | 20 days ? period 10 20
N ‘ days days
Glucose(mg/dI) 92.2 80.8 90.6 92.6 92 79.8 89.8 924
= 1.7 + 3,5 £1,9 +2,03 +1.4 £3.6 +£19 | £27
. NN * NS NS

Each value is the mean of 5 animals + SE.
NS: non significant
* Significant value at P< 0.05

Table (5): Effect of geranium extract on aspartate transaminase (AST), alanine -

transaminase (ALT), y- glatamayil transfers ‘(GGT) and lactate
dehydrogenase (LDH) activities in male and female mice.

Male mice Female mice i
Recovery Recovery periods
Parameters Control Treated periods Control Treated
| - period 10 20 - ? period 0 Gays | 20
days days days
AST (U/m]) 39.4 46.6 46.4 39.6 40,4 47.8 46.8 . 394
‘ +2.4 +1.9 +19 *1.7 +2.01 *1.6 +]1.8 +0,9
: * * NS : Sk . N§
ALT (U/ml) 256 36.4 31.8 26,4 29,2 37.8 354 29.8
= 1.9 +2.9 1.6 +1,1 *=1.7 2.5 +l.6 =1.1
. * NS * - * NS
- GGT (iw/L) 10.4 15.06 14.32 | "10.76 11.24 1542 - 15.48 10.43
: +0.8 *1.3 +1.5 +1.2 £1.05 1.3 %1.2 £ 0.6
* * NS . . NS
LDH (U/L) 101.4 119.64 103.92 97.6 - 96.22 112,02 98.62 95.1
| 6.2 + 2.4 +7.3 + 4.2 * 3.7 +3.2 * 6.2 + 1.3
. NS NS . NS NS

Each value is the mean of 5 animals + SE,
NS: non significant :
* significant value at P< (.05
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Table (6): Effect of geranium extract on_iseru_m,le\{@ls_urga and creatinine in male and
female mice.

Male mice Female mice
Parameters . Recovery Recovery periods
Control Treated periods "{ Control Treated
3 period 10 20 Q@ period 10 days 20
‘ days days - days
Serum urea 25.6 27.5 26.72 | 26.44 26.1 27.5 26.74 26.32
(mg/dl) x0.4 +0.5 +0.3 =03 + 0.2 0.5 +0.4 + 0.4
* NS NS * NS NS
Serum 0.63 0.676 0.65 0.64 0.64 0.714 0.67 0.65
creatinine +0.02 +0.01 +0.02 | +0.03 = 0,03 + (.02 + 0.02 +0.03
(mg/dl) C NS N$ . NS NS

Each value is the mean of 5 animals £+ SE.
NS: non significant
* Significant value-at P<0.05.

Table (7): Effect of geranium extract on serum levels total protein, albumin, globulin
and albumin / globulin (A/G ratio) in male and female mice,

Male mice Female mice
Parameters Recovery Recovery
Control Treated periods Control Treated periods
3 period 10 20 Q period 10 20
days days days days
Total 7.8 6.92 7.3 7.7 75 6.7 71 -1 17
protein +0.1 +£0.3 +0.3 +0.3 +0.3 +0.2 04 | £0.2
(z/dl) . NS NS * NS NS
Albumin 4.1 3.6 3.96 398 3.94 3.42 38 | 394
{g/dl) +0.1 0.2 # (.2 +02 +0.2 +0.1 +0.1 | £0.1
* NS NS * NS NS
Globulin 3.8 3.34 334 | 372 3.6 3.1 3.26 | 3.74.0.
(g/dD) +0.2 +=0.1 02 | +£0.2 + 0.2 0.1 +0.3 £ 2
* NS N§ . *® NS NS§
A /G ratio 1.084 1.07 1.23 1.1 1.084 1.04 1.2 1.1
- +0.06 +0.1 +0.1 +0.1 + 0.03 +0.04 +0.1 | £0.1
NS NS NS NS NS NS

Each value is the mean of 5 animals + SE.
NS: non significant
* Significant value at P< 0.05.

Table (8): Effect of geranium extract on serum levels total lipids and cholesterol in male and
female mice,.

Male mice Female mice
Recovery ‘ - Recovery
Parameters Control Treated periods Control Treated periods

' 3d period | 10 20 2 period 10 20
days | days days days

Total lipids (g/L) 9.06 10.8 10.2 8.8 8.81 10.54 9.94 7.92
Cx04 +0.5 =03 | £0.5 +0.4 +0.5 +0.4 +0.3

* . NS NS . NS NS
Cholesteroi{mg/dl) 66.8 77.6 734 | 6522 62.6 75.4 68.8 | 60.4%

+1.02 +3.7 3.6 + 1.2 +4.1 +3.2 2.6

* NS Ns . NS§ NS

Each value is'the mean of 5 animals + SE.
NS: non significant
* Significant value at P< 0.05.
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Plate (1): Photomicrograph of sections in livers of mice. (H & E X400), i

At Control, showing a central vein (CV), radiating cords of liver cells separated by
‘blood sinusoids (S) and Kupffer cells (arrow). The liver cells show vesicular. nuclei
and granular cytoplasm. B: After treated period of geranium extract, displaying
hydropic degeneration (arrow head) and necrosis (N) in some hepatic regions,
cellular infiltration (arrow) at the periphery of the congested blood vessel and
Kupffer cell hyperplasia. C; Ata recovery period of 10 days, demonstrating cellular
infiltration (arrow) at the peripherary of dilated central vein (CV) and karyorrhetic
nuclei. D: At a recovery period of 20 days, revealed necrosis (N) in some hepatic
regions and pyknotic nuclei (arrow). :
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Plate (2): Photomicrograph of sections in livers of mice, (Masson's trichrome X400).

A: Control, showing very minimal faintly stained collagen fibers around the central
vein (CV) and blood sinusoids (arrows). B: After treated period of geranium extract,
showing increase in the collagen fibers around dilated and congested central vein
(CV) and surrounding the blood sinusoids (arrows). C: At a recovery period of 10
days, demonstrating slight increase in collagen fibers around central vein (CV) and
detachment of the wall of the central vein from blood sinusoid (arrow).”D: At a
recovery period of 20 days, revealed that the collagen fibers (arrow) around the
"central vein (CV) appeared nearly similar to the control group.
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Plate 3 | -

Plate (3): Photomicrograph of sections in livers of mice. (Masson's trichrome X 200).

A: Control, showing scanty collagen fibers in the portal area, portal vein (PV) and
bile duct (bd). B: After treated period of geranium extract, showing increased in the
collagen fibers around the portal lobule, dilated portal vein (PV) and bile duct (bd),
C: Ata recovery period of 10 days, demonstrating slight increase in collagen fibers
around portal area, portal vein (PV) and bile duct (bd). D: At a recovery period of
20 days, showing that the collagen fibers around the portal areas, portal vein (PV),
bile duct (bd) appeared nearly similar to the control group. L
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Plate (4): Photomlcmgraphs of sections of renal cortex of mice. (H&E X 200).

A: Control, showing Malpighian renal corpuscles with normal glomerulus (G) and
Bowman's capsules (BC), normal proximal convoluted tubules (PCTs) with brush
border and distal convoluted tubules (DCTs). B: After treated period of geranium
extract, displaying inflammatory cellular infiltration (arrows) and degenerative
lesions (D) in convoluted tubular epithelium. Most of the glomeruli are lobulated
and congested (arrow head). C: At a recovery period of 10 days, displaying the
congested atrophied glomerular tuft of capillaries and rupture of BC (arrows). D: At
a recovery period of 20 days, showing inflammatory cellular infiltration (arrows)
around the glomerular capsule and in between the renal tubules. Vacuolar
.degeneration (D) of some convoluted tubules and disappearance of some glomeruh
(G), others became atrophied (arrow head).
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Plate (5): Photomicrographs of Kidney sections of mice.
' _ : (Masson's trichrome X 200).

A: Control, exhibiting collagen fibers supporting the tubules. B: After treated period
of geranium extract, demonstrating a mild effect of accumulation of collagen fibers
in the interstitium of kidney and venous congestion (arrow). C: At a recovery
period of 10 days, exhibiting WBCs casts (arrows) inside kidney tubules with
degeneration of the renal tubular epithelium (arrow head). Notice cellular
infiltration (CI) between the tubules. D: At a recovery period of 20 days, showing
hyaline casts (arrows) in lumina of some tubules with flattened renal tubular
epithelium (arrow head) in the medulla. '
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Plate (6): Photomicrograph of the liver (A, B, C & D) and kidney (E, F, G & H) sections

showing distribution of glycogén. A. Control liver, glycogen in hepatocytes with
intense red color and nuclei had no stains. B. After treated period of geranium
extract, liver section with a slight decrease in glycogen. C. At a recovery period of
10 days with apparent decrease of glycogen. D. At a recovery period of 20 days
with a ‘severe decrease in glycogen. E. Control kidney section with moderate PAS
positive material in the cytoplasm and brush borders of the PCTs. Glomeruli were
intensely positive to PAS reaction. F. After treated period of geranium extract, with
marked decreased amount of PAS positive material in tubules and glomeruli. G&H.
At recovery periods of 10 and 20 days respectively with decreased amount of
glycogen in tubular epithelium while increased stainability of brush borders of
PCTs and glomerular cells. Sections were stained with periodic Schiff’s method.
Magnifications, X 400 (A, B, C &D) and X 200 (E, F, G & H).
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Table (9): Histochemical changes in the PAS content in the liver and kidney sections.fro

m
control and geranium extract —treated mice.
Liver Kidney
Recovery Recovery
Parameters ( Control Treated periods Control Treated periods
period 10 20 period 10 20
days days ' days days
PAS +ve 174.92 178.25 180.11 | 181.83 | 176.67 184.02 180.26 | 175.76
material +1.03 +1.2 + 22 | £2.44 +2.61 + 2,12 *1.28 | +£1.2
N§ * > . N§ )

Each value is the mean of 10 frams + SE.
NS: non significant
* Significant value at P< 0.05,
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Plate 7

Plate (7): Photomicrograph of the liver (A, B, C & D) and kidney (E, F, G & H) sections
showing the DNA content. A. Control liver with faint red purple colored materials in
the nucleoplasm of hepatocytes and Von. Kupffer cells. B. After treated petiod of
geranium extract, liver section with low amount of DNA in hepatocytes increased
coarse chromatin. C. At recovery period of 10 days with densely stained nuclei of the
Kupffer cells and inflammatory cells. D. At recovery period of 20 days with a slight
increase amount of DNA content. E. Control kidney section with DNA material
appeared as faint red purple color. F. After treated period of geranium extract with low
amount of DNA. G&H., Groups at recovery period of 10 and 20 days respectively with
decreased DNA content in tubules while increased stainablity of glomerular cells.
Sections were stained with Feulgen technique. Magnifications, X 400 (A, B, C &D)and
X200 (E,F, G & H).
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Table (10): Histochemical changes in the DNA content in the liver and kidney sections
from control and geraninm extract-treated mice,

Liver Kidne .
. Recovery ' Recovery
Parameters | Control | Treated periods Control | Treated periods
period 10 20 period 10 20
days days days days
DNA 189.01 190.68 190.33 | 189.44 | 196.01 195.93 195.84 | 194.31
content +0.69 +0.75 =131 | £0.73 | % 0.74 + 0.81 +£0.83 | £0.73
- N§ NS Ns : NS N§ NS

Each value is the mean of 10 frams + SE.
NS: non significant
* Significant value at P< 0.05.

Discussion

Increasing interest in medicinal plants
has increased scientific scrutiny of their
therapeutic potentials and safety thereby
providing physicians with data to help
patients make wise decision on their usage.

The present results showed that the
body weights of treated animals were not
significantly different from the control, This-
may suggests that the ethanolic extract did
not interfere with the absorption of nutrients
such as proteins and minerals,

It appears that the ethanolic extract
did not affect hematological parameters of
the animals. This is very surprising because
the extract contained saponnins which has
been reported (Sofowora, 1993) to have
deleterious hemolysing effect on circulating
erythrocytes.

Because of the most vital function of
the liver which neutralizes and eliminates
toxic substances from the body (Boorman ez
al, 1990 and Effendy et al, 2006) the
present study showed that the dose of
Pelargonium graveolens extract signify-
cantly increased the levels of serum AST,

ALT, GGT and LDH. This is the direct.

consequences of organ damage, especially
of the liver and kidney (Jubb er al., 1995
and Wannang et al., 2005). Hepatocellular
damage caused the death of numerous liver
cells (extensive hydropic degeneration and
necrosis) in the present study. Hydropic

degeneration means that disturbance of.the

mitochondria function with the result of
lack of energy and may be due to
disturbance in the metabolism of the cell
(Abdin, 1981). Changes in the cells due to
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necrosis and vacuolation may be due to
acute injury causing inflammatory response
(Alberts et al, 2001). This may . be
attributed to the excessive release of such
enzymes from the damaged liver cells into
the blood circulation. Where, there is an
inverse relationship between the liver
activity and the level of enzymes in serum
(Boorman et al., 1990).

There was also significant increase in
serum urea and creatinine after treatment
with geranium extract. This may be resulted
from failure of the body to excrete the
metabolic end products of proteins (Guyton
and Hall, 2000). On the other hand, the
significant increase in the level of creatinine .

- may be regarded to glomerular damage and

excessive muscular catabolism (Al-Sultan
et al., 2003). This conclusion is confirmed
by the present histopathological investi-
gation which indicated glomerular damage
and corticotubular degeneration mainly in
the PCTs. Serum total proteins, albumin

and globulin concentrations showed a

significant decrease after the treated period
in mice. The hypo albuminaemia may be
related to the hepatic damage (Jubb ef al.,
1995). The decrease in total serum protein
may be due to increased conversion rate of
glycogenic amino acids to CO, and H,0
{Mortimore and Mandon, 1970), reduction
in protein synthesis which in turn may be
due to a decrease in the amount and
availability of mRNA (Peavy et al., 1985).
In general, the pathological changes may
lead to impaired liver function which
interferes with the secretion of plasma
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proteins (Lapeyre-Mestre ef al. 2006). This
leads to decreased blood osmotic pressure,
with subsequent decreased drainage of
tissue fluids, which explains the congestion

observed in the tissue (Ebaid ef ai., 2007). .

The increase of serum total lipids and
cholesterol in the present work indicates
liver damage (Bush, 1991). The lipid
content changes in pathological liver were
recorded by Glaser and Magner (1972) to
be due to imbalance between the normal
rates of lipid synthesis, utilization and
secretion. In addition, Zhang and Wang
(1984) suggested that the cytoplasmic
vacuolation is mainly a consequence of
considerable disturbance in lipid inclusions
and fat metabolism occurring during
pathological changes. Vacuolar degener-
ation also has been regarded by Durham et
al. (1990) to be an alteration produced to
collect the injurious substances in the cells.
Lalli er al. (2008) suggested that the

antimicrobial activity of the geranium,

extracts may be ascribed fo general
cytotoxic effects.

The present results also showed a
remarkable cellular infiliration in the
hepatic and renal tissues. This supports El-
Banhawy er al. (1993) whose studies
suggested that abundance of leucocytes, in
general, and lymphocytes, in particular, are
a prominent response of body tissues facing
any injurious impacts. Leukocyte elevations
and adherence to the vascular endothelium
have been suggested by McCafferty et al.
(1995) to play an important role in the
pathogenesis of non steroidal anti-
inflammatory drug (NSAID)-associated
injury.

Masson's stained sections revealed a
slight increase in collagen fibers around the

central vein, blood sinusoids and the portal’

areas after geranium exftract administration.
Horn et al. (1985) declared that the
presence of collagen in perisinusoidal space
would reduce the ‘exchange of metabolite
which  might cause hepatocellular
dysfunction and necrosis.

Histochemical analysis of the hepatic
tissue evidenced a decrease in glycogen
content, probably correlated with the
pathological status within the liver tissue.
The glycogenolytic effect study may be due
to its direct action on the cells, stimulating
glycogenolysis, or due to its effect on the

other cytoplasmic membranous organelles
. and -the associated enzymes necessary for
glyoogen synthe31s (Saleh er al., 1986).
Kidney is the second target in the body
after the liver in this study. The main
functions of the kidney are the excretion of
the by-products of the metabolism, foreign
substances such as body pigments (Effendy
et al., 2006) and maintaining homeostasis.
Exposure to circulating toxins will lead to
pathological changes and disruption of both
glomerular and renal tubular functions
(Wannang ef al., 2005).

It was observed in the present study
that the kidney was associated with a wide
variety of histological alterations, such as
degeneration in some convoluted tubules,
atrophied glomeruli and tubular casts after
extract treatment. Hathaway et al. (1991)
stated that the tubular lesions started with
signs of degeneration which gradually
progressed to massive tubular necrosis. The
observed necrosis may be due to either a
severe degeneration (Dukes and Belly
1991) or to metabolic disturbances
{Casarett and Doull 1975). In addition,
Stevens and Lowe (1997) reporied that the
drug concentration in the blood is affected
by capillary constriction leading to a
decrease in glomerular filtration of that
drug which minimizes its effect and
protects the tubular cells. This may cause
the shrinkage and atrophy of the glomeruli.

Renal casts (hyaline and WBCs casts)
with flattened of renal tubular epithelium
have been observed in the kidneys at
recovery periods of 10 and 20 days
respectively. The presence of tubular casts
might cause obstruction of the tubular
lumen, together with the disruption of
tubular basement membrane might produce
interstitial inflammatory reaction (Ozen ef
al., 2001). Increased plasma proteins into
the . glomerular filterate resulted in
proteinuria and the hyaline casts which
were found may be due to this proteinuria
deposits around the lumen walls of renal
tubules (Anderson, 1985). Cast formation is
augmented if plasma proteins are present,
solutes are increased, the pH is acidic, and
filtrate flow through the lumen is slow. In
addition, the leukocyte casts indicate the
presence of a renal inflammation or
infection  (http://cancerweb.ncl.ac.uk/cgi-
bin/omd?hyaline+cast. 2000). ’
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Regarding the histochemical changes
observed in this study under geranium
extract administration, results clearly
indicated reduction in the polysaccharides
in the liver and kidney tissues. These
changes were consistent with those induced
histopathologically for the group after
treated period. This may indicate a decrease
in the absorptive function of the tubules that

induce catabolism of glycogen in animal

cells (Grodsky, 1977). Also, the decrease in
carbohydrate content was attributed by
some investigators to be due to increased
stress on organs, Jleading to high energy
consumption which allowed an equalized
pressure to be exerted upon them (Ibrahim,
1999). The significant decrease in DNA in
the present results is confirmed with the
significant decrease in serum total protein
in treated mice which could be attributed to
the disruption of ‘lysosomal membranes
under the effect of various toxicants leading
to the liberation of their hydrolytic enzymes
in the cytoplasm resulting in marked lysis
and dissolution of the target material. This
result confirmed that of Awasthi ef al.
(1984) who found elevated lysosomal

enzymatic activity accompanied by a-

decrease in protein and nucleic acids
content in respose to organophosphate
insecticide. )

At recovery period of 20 days, it was
observed  that hepatocytes  seemed
approximately normal. Other investigators
have reported tissue adaptation to the injury
produced by NSAID (Ibrahim, 1999).
However, no histochemical changes
improvement, particularly PAS, was noted

in the liver tissue after recovery periods.

Actually, hepatocytes DNA content was
low. Depleted and disturbed DNA in the
hepatocytes indicated that these cells
remained impaired by the action of the
extract.

Biochemical, histological  and

quantitative histochemical studies showed

some toxic effects on the liver and kidney
of treated mice with statistically significant
changes in some enzymatic content.
Although signs ‘of recovery were noticed
after 20 days of last administration of the
extract, they were not complete in some
parameters and a longer time might be
needed for full recovery.
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It has been concluded that Pelargonium
graveolens is safety used as medicinal
plant. Its overdose has a reversible action,
so0, its damage can be ameliorate after
recovery period (equivalent to the time o
treatment). '
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