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I ntroduction

Herbal Medicine:

Alternative medicines are being increasingly used and investigated in the management of a
variety of disorders as hepatitis, parasitic, bacterial, fungal, gastro-intestinal tract disordersetc..., Li,
et al (2003).

Herbs and related products are commonly used by patients who also seek conventiona health
care. Some herbs have been extensively studied, but little is known about others, Winslow and Kroll
(1998).

Herbal medicine has never disappeared. Untill this moment, there are still homeopathic
pharmacies and certainly people still use traditional herbal cures. Nowadays, there has been a drift
back to natural cures and herbal medicines in reaction against the ever-increasing complexity of
modern drugs. There is a huge number of medicinal herbs are actually used for the aide of herbal

cure and among are garlic and ginger.
1- Garlic, Allium Sativum (Lilaceae)

Garlic is one of the oldest and most valued of all cultivated plants. It have come into Southern
Europe from the East. Certainly, it was known to the Ancient Egyptians who used it as a food and
medicine. The builders of the pyramids were eating garlic and they believed that it gives them the

power to work.

The word garlic originates from the Anglo-Saxon “gar-leacor spear” plant. Allium, the
ancient latin name for garlic, is dlerived from the celtic all, signifying hot or burning, so it was
named as Allium sativum, Van Dalen, (1998). Generally, researches have shown that eating garlic
regularly by over a period of time can significantly lowers blood pressure, reduce the level of
cholesterol in blood and decreases the tendency of blood to clot, thus it is useful in the prevention
and treatment of cardiovascular disorders. Garlic adso acts against bacteria viruses, fungi and
parasites, and so stimulates the formation of white blood cells. Externally, also garlic can be used for
treating infected bites and wounds and also to draw out insect stings and thorns. Even with the
development of modern antibiotics, many people still regard garlic as the remedy to be tried first
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when infection threatens. As mentioned above, garlic is used in treating wide spectrum of diseases
and in this review some but not all successful clinical trials will be mentioned.

Effects of garlic on blood pressure:

Many authors emphasized on the role of garlic in treating cardiovascular disorders. Silagy
and Neil Haw (1994) reported that a moderate to poor quality supplement of 600-900 mg/ day for
one to three months were associated with a modest reduction in systolic and diastolic blood pressure.
However, they added that more studies and informations are required to treat patients with
hypertensive properties. They used dried garlic preparation in their clinical trials.

In addition, Ackerman, et a (2001) suggested possible small short term benefits of garlic on
some lipid and other factors. They added that garlic preparation may lead to small reduction in the
total cholesterol level at one month (0.03-0.45 m mol/b) and at 3 months (0.32-0.66 mmol/b).
Finaly, they revealed insignificant effect on blood pressure and blood glucose.

Role of garlic in reducing plasma lipids, lipoproteins and triglycerides:

Isaacsohn, et al (1998) proved that garlic powder exhibited significant effect in reducing
plasma lipids and lipoproteins. They used a dose of 300 mg of garlic three time aday for 12 week in
parallel with placebo. They also added that a significant reduction in triglycerides up to 350 mg/dl or
sometimes lower were observed. They concluded that garlic powder (900 mg/d) treatment for 12
weeks was effective in lowering levelsin patients with hypercholestrolemia.

Stevenson, et a (2000) carried out 21 trials to evaluate the role of garlic in reducing serum
cholesterol. Out of these trial, ten favored the effect of garlic over placebo.

McCrindle, et a (1998) found a significant reduction in total cholesterol levels of 22-81
mg/dl, which was equivalent to a decrease of approximately 9% compared with placebo.

Oi, et a (1999) reported that the adminstration of alicin and volatile sulfer containing
compounds in garlic enhances thermogensis by increasing noradrenalin secretion via B-adrenerginc

stimulation.

They added that thisincrease leads to increasing in metabolism of triglycerids and catabolism
of brown adipose tissue in rats.

Pulmonary Diseases and garlic:

Kim-Park et al (2000) showed that garlic extract significantly modulats the production and
function of both endothelium-drived relaxing and constricting factors and this may contribute to its
protective effect agaist hypoxic pulmonary vasoconstriction.
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Garlic as antineoplastic agent:

A plenty of studies have shown that aged garlic extract suppresses cancer growth and
enhances immune system against tumor growth, Hu, et al (2002).

Balasenthil, et a (2000) studied the protective effect of garlic (Allium Sativum) on circulatory
lipid peroxidation and antioxidants. They speculated that garlic extract significantly decreased lipid
peroxidation and subsequently inhbits the carcinogen 7.12. dimethylbenz [a] anthracene, which
induces buccal pouch carcinogesisin male hamsters.

Milner (1996) and Sundaram and Milner (1996) reported that garlic has certain compounds which
have anticarcinogenic and anti-tumorigenic properties. Iciek, et al (2001) found that diallyl disulfide
in garlic has an antiportleferative effect on human hepatoma cell line. They suggested that when
reactive suefer is connected to neoplastic agents, this would have antiproliferative effect against liver

tumours.

Hu, et al 2002 investigated the effect of aged garlic extract to inhibit not only tumor growth,
but also the migration of malignant cells. They recorded for the first time that aged garlic extract
inhibits rat sarcoma cell migration if not completely stopped it. They added that, unlike other cancer
treatment methods, garlic play arole in fighting cancer without significant side effect.

Garlic as stimulant for immune syatem:

Colic, et a (2002) studied the effects of garlic aqueous extracts and garlic ethanolic extract
on proliferation of rat thymocytes and splenocytes in culture stimulated with concanavalin A. They
found that both extracts significantly modulate lymphocytic proliferation triggered by this potent T-
cell mitogen. They also revealed that the extract only was not mitogenic for lymphocytes but also the
higher concentration of extract was inhibitory.

Garlic and diseases of gastrointestinal tract:

Cellini, et a, (1996) and Sivam et at (1997) demonstrated that in vitro experiments showed
that growth of Helicobacter pylori was inhibited by garlic extract. The epidemiological investigation
made by You et a (1998) revealed that regular garlic consumption protects against H.Pylori. Ernst
(1997) reported that a large body of evidence implies that higher intake of garlic is associated with
reducing the risk of stomach cancer but he warned from induction of nausea and vomiting with high
garlic intake.

Ernst (1999) in a preliminary study on trying garlic to treat Helicobacter pylori infection
found that after 4 to 8 week of ingestion of dried garlic 3 times daily, 15 out of 20 patients showed
negative test for such bacteria.



Garlic asa general antimicrobial agent:

Harris, et a (2001) mentioned that usage of garlic and its sulfer chemistry has a wide

spectrum action against bacteria, fungi, and protozoa.

Antibacterial effect of garlic:

Sovova, et a (2001) pointed out that a promising results were performed during the in vitro
using garlic in the treatment of the bacterium Helicobacter pylori which inducing chronic gastritis.
Tsao and Yin (2001) investigated the in vitro antimicrobial activity of garlic oil containing four
diallyl sulphides against Sophylococcus aureus, methicillin-resistant S. aureus, three Candida spp.
and three Asperigillus spp. They found that garlic oil with a higher concentration of the four diallyl
sulphides (dillyle disulphide, dialyl trisulphide and dially tetrasul phide) have arole in the prevention
and treatment of the above mentioned microbes.

Antifungal activity of garlic:

Venugopal & venugopal (1995) proved that diluted garlic extract could be used as effetive
antidermatophytic agent against many pathogenic fungi and its effect is equivalent to the drug
ketoconazol in treating such dermatological diseases.

Garlic as antipr otozoal agent:

Ankri, et al (1997) studied the effect of alicin extracted from garlic on the cytopathic effect
of Entamoeba histolytica. They revealed that allicin inbibit the enzyme cysteine proteinase which is
one of the active contributor to amebic virulence which causing destruction of monolayers of baby

hamster kidney cells.

Garlic as detoxification agent:

Van Dalen (1999) recommended garlic as eliminating agent for heavy metals and a different
types of toxicants. He also added that garlic extract can eliminate the released bacterial endotoxins
which could be lethal in may cases so it is used for treating septicamia.

Moustafa, et al (2000) reported that s. allylcysteine which is organosulfer compound purified
from garlic had an antioxidant and scavenging effect. They mentioned that it reduces the toxic effect
of doxorubicin (potent anticancer drug) at a percent of 28% and reduces the mortality rate.

Guyonnet, et al (2002) found that diallylmonosulfide and dialyldisulfide, two garlic
constituents, were found to be inhabitants to aflatoxine Bl (AFB1) which initiate carcinogensisin rat
liver. They revealed that allylsulfides increasing the metabolism of AFB1 and subsequently prevent
their accumulation against AFB1-induced carcinogenesis. Helen, et al (2003) found that S-allyl
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cysteine sulfoxide (SACS) isolated from garlic can combat the toxic effect of nicotine which
inducing lung cancer. They aso found that the levels of antioxidants like vitamins A, C and E in
liver and so glutathione in all tissuesincreased significantly in SACS treated rats.

Chemical compoundsfound in Garlic

Garlic contains many effective groups which have a potential pharmacokinetic action against
a wide variety of diseases. Kodera, et al (2002) studied the physical, chemica and biological
properities of S-alyl cysteine. They showed that it was rapidly absorbed from gastrointestinal tract.

Activeingredientsin Garlic:

The major active ingredient in garlic is called allicin which is a volatile oil containing sulfer
which is responsible for its pungent odor, van Dalin, (1999). Allicin is formed by the action of the
enzyme allinase. This enzyme and its odor are destroyed by cooking and subsequently cooking
lessens the medicinal effect of garlic. Theallicin (garlic ail) is formed of four dially sulphides which
are
- Diallyl monosulphide
- Diallyl disulphide
- Diallyl trisulphide
- Diallylteta sulphide

Iciek et a (2001) encountered dially disulfide, cystamin mercaptoethanol disulfide,
thiosulfate, immunothiol and pyridoxal phosphate jointed with cystine. In the light of the above
mentioned, the useage of garlic assisting in:

- Reducing blood Pressure.
- Treating digestive infection and gastric upsets.
- Lowering blood cholesterol.
- Lowering serum lipids.
- Expelling intestinal parasites.
- Treating fungal and bacterial infections.
- Treating respiratory disorders.
- Fighting neoplstic diseases and inhibiting migration of malignant cells.
- Increasing the rate of catabolism of lipids and triglycerides.
2- Zinger (Zingeber officinalis, Zingeberiaceae)

This plant originating in Southeast Asiaand it is grow best in tropical and subtropical regions
with good rainfall, hot and humid Summer. Not many herbs have such along and salubrious history
as ginger. More than 5000 years ago, the ancient Chinese and Indians looked upon ginger as the
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universal medicine. The ancient Greeks ate ginger wrapped inside bread after meals to help in
digestion, Shelley, (2002). Ginger is well known in the form of ginger sticks or ginger ale. It has
been used by travelers and drivers to avoid motive sickness. The efficacy of ginger rhizome for the
prevention of nausea, dizziness, and vomiting as symptoms of motion sickness (kinetosis), aswell as
for postoperative vomiting and vomiting of pregnancy, Langner et a (1998).

Ginger for treating seasickness, nausea and vomiting:

Qian and Liu (1992) showed that ginger Juice exhibits anticholinergic and antihistaminic
action on gastric and intestinal smooth muscles. They concluded that ginger produces antimotive
sickness action possibly by central, peripheral anticholinergic and antihistaminic effect.

Ernst and Pittler (2000) reported that during a study on six volunteers, they found that ginger
was superior to placebo and metoclopramide in treating postoperative nausea and vomiting. The
amout of ginger given to post operative patient was Igm daily. They concluded that ginger favouring
over placebo.

Ginger and reduction of serum lipids:

Shanmugam, e a (1999) found a significant decrease in the levels of
cholesterol,phospholipids and free fatty acids in tissues (liver, intestine, kidney and aorta) and serum
of ginger treated rats. Simultaneously, level of serum triglyceride were also significantly reduced in
the same rat groups.

Fuhrman, et al (2000) revealed that aortic atherosclerotic lesion areas were reduced by 44%
in mice that consumed 250 mg of ginger extract once a day. The same amount also leads to reduction
in plasmactriglycerides and choleserol.

Cardiotonic effect of ginger:
Kobayashi, et a (1988) found that in guinea pig isolated atrial cells, (8)-gingerol caused an
increase in the degree and the rate of longitudinal contraction. They added that the measurement of

extravesicular Ca' contraction using a Ca*? electrode indicated that gingerol accelerated the Ca*
uptake of fragmented sarcoplasmic reticulum prepared from canine cardiac muscles.

Ginger fighting cancer

Vimala (1999) mentioned that ginger and other members of family Zingiberaceae are very
useful and used widely in treatment of gastric disorders, nausea, vomiting, liver complaints, asthma
and many other disorders He also found that ginger and ginger spicies effectively block the
promotion of cancerous tumours. In addition, he concluded that ginger and other zingiberaceae
rhizomes may be useful in preventing the promotion of cancer and that populations with high risks of
cancer should be encouraged to include then in their diet.
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Antipyr etic and analgesic effect of ginger:

General pharmacological studies were performed on (6)- gingerol and (6)- whogaol shich are
the pungent constituents of ginger by Suekawa et a (1984). They found that both intravenous and
oral adminstratration of the above constituents induce antipyretic and analgesic effect. They added
that the effect of (6)- shogaol was mostly more intensive than (6)- gingerol.

Ginger as atreatment for rheumatism and musculoskeletal disorders:

Srivastava and Mustafa (1992) found that ginger is very in treatment of inflammatory
diseases, rheumatism, rheumatic arthritis, osteoarthritis and muscular discomfort. They carried out
their clinical trials on 56 patient and non of them suffered from adverse effect as always accustomed
with other anti-inflammatory drugs.

Zingiber asa detoxicant:

Ahmed, et a (2000) mentioned that concomitant dietary feeding of ginger significantly
attenuated malathion induced lipid peroxidation and oxidative stress in rats. Their results indicated
the possible involvement of free radicals in organophosphate-induced toxicity and highlighted the
protective action of ginger.

Active Constituents Of Ginger

Asreported by Huang et a (1991) one of the most active component in ginger is galanolacton
which isa diterpenoid acts as a muscle relaxant and has an anticholinergic action.

Pancho, et al (1989) mention the components S-(+)- (6)- gingerol and (6) Shogaol among the
active constitiuents of ginger.

Also Kobayashi, et a (1988) encountered (8)- gingerol as an active component in ginger.

In the light of the above it might de conclude that ginger can be safely used in treating of the
following disorders.
- Travel sickness.
- Morning sickness.
- Indigestion.
- Craminative.
- Poor circulation.
- Arthritis.
- Common cold and flu
- Rheumatism and inflammatory diseases.
- Menstrual pain.
- General discomfort.

The aim of this study isto evaluate the effect of garlic and ginger water extract in treating the
toxic effect of polluted pipe water on kidney and liver of the white rat
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Material and M ethods

Collection of water samples:

Water samples have been collected from tanks and pipes established in old building in El
Shoeiba district (arural community) in Makkah area. The water tank and the net of water pipes were
rusty and extremely expired. Water was collected in a 2 liter clean bottle and kept in laboratory at a
temperature of 25+2 C°.

Analyses of water:

Collected water Samples have been tested physicaly and chemically to compare with
Standard maximum contaminant level (SMCL).

A- Physical analyses:

Samples were examined for the following properties.

1- Odour.

2- Taste.

3- Colour.
4- Turbidity.

5- Sediments.
6- PH number.
7- Conductivity.

B- Chemical analyses:

Sample were analyzed chemically using atomic absorption set supplied by Schemizo
Company, USA.

Cations and anions were quantitavely measured as ppm. The cations measured were calcium,
magnesium, potassium, sodium, iorn, copper, zinc, lead, manganese, cadmium and chromium.
Anions measured were chlorides, florides, nitrates, nitrites, sulphates, ammonia and bicarbonates.
Total hardness, total alkalinity, suspended solids and total dissolved solids were measured too.

In contrast, distilled water used for control rats was also analyzed in the same manner.

Experimental animals:

The white rat (Rattus norvegicus, Wistar Albino Strain) has been used as a laboratory
experimental model. Thirty two male and female rats (8-10 week - old) were divided into two groups
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as 16 male and 16 females. Each group was divided into 4 subgroups as 4 rats per each. The first sub
group was considered as a control one while the other three subgroups considered as treated animals.
The second, third and fourth groups under the main two groups were scarified after 24 hours, 3 and 5
days. The experimental design is shown in the following scheme.

Animals were kept on shelves in a conditioned room (25 + 2 °C) and subjected to twelve
hours dark-light cycle. Rats were caged separately as one per cage to prevent the mating behaviour
between males and females and so the behaviora stress between male-male rats. Animals were
treated the same and were fed ad libitum on animal food supplied by Arasco Feed Mill, Saudi
Arabiawhich composed of 15% protein, 2.5% fat and 7% crude fibers.

Pr epar ation of garlic water extract:

Twenty grams of garlic were chopped and strongly squeezed in a mesh and then the extract
(Iml) was added to a 9ml of distilled water. The water extract was kept in a fridge in opague glass
vial. The extract was freshly prepared when required.

Preparation of ginger extract:

Twenty grams of ginger rhizome were copped and strongly squeezed using a suitable mesh
allowing the extract to be released (1ml). Ginger diluted extract obtained was added to 9ml of
distilled water and kept as mentiond above. Animals were alowed to drink collected water for 4
weeks to induce renal and hepatic pathology. Control rats were allowed to drink distilled water.

A pilot study has been done preliminary to assess the time required to induce the toxic effect
in liver and kidney. By the end of fourth week, treated male and female rats were enforcedly drunk
the water extract of both garlic and ginger. Each animal received 3ml of diluted extract twice a day
with the aid of intragastric plastic or metal tube for five days. The three treated subgroups were
sacrified at the end of the first, third and fifth day sucssesively. The control rats were sacrified at the
end of fifth day.

Animals were dissected after being suffocated by Co, and a random pieces of their kidneys
and livers were taken and fixed in buffered 10% formalin solution.

Tissues were processed for routine histology and then photographed.
Results

(1) Analyses of water samples:

A- Analyses of distilled water (tables1 & 2):
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Two samples of distilled water have been analysed physically and chemically. As shown in
table 1 & 2, no significant differences were observed between the analyses of the two
specimens.

B- Analyses of samples of water pipes collected from Al Shoaiba district (Tables3 & 4):

Comparing to results of distilled water specimens analysed, some cations and anions exceed
the SMCL. As iron, copper, lead, cadmium. Iron, however, increases up to three times than
the SMCL. Cadmium and chromium increased 2.5 and 2.3 times respectively than SMCL.
Copper increased by 1.5 to 1.7 times than SMCL. Lead and ammoniaincreased by 0.40 times
than SMCL.

(2) Effect of drinking of pipeswater on kidney of male and female whiterats:

The histopathological signsin both male and females were:

a Infiltration of inflammatory cells around both renal arteries and viens and so in different sites
among renal tissues particularly in cortical region.

Table (1) Physical analyses of distilled water

Number of water sample
No Physical characters SMCL
1 2
1 ODOUR UNOBJECTIONALBLE | Unobjecti | Unobjection
onable able
2 TASTE UNOBJECTIONABLE Unobjecti | Unobjection
onable able
3 COLOUR 15 units Normal Normal
4 TURBIDTY 5 units No No
Turbidity | Turbidity
5 SEDEMINTS No No
Sediments | Sediments
6 PH 6.5 8.5 6.54 7.13
7 CONDUCTIVITY 2500 Ms/cm 247 237
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Table (2) chemical analyses of distilled water

Chemical characters

Standard maximum

Number of water

No | (Averagecomposition) contaminant levels sample
(ppm) SMCL 1 2
1 | TOTAL HARDNESS UP to 500 22 18
2 TOTAL 500 p.p.m 22 18
ALKALINITY
3 CALCIUM 200 p.p.-m 5.2 49
4 MAGNISIUM 150 p.p.m 2.24 2.29
5 POTASSIUM 20p.p.m 0.0 0.0
6 SODIUM 200 p.p.m 0.0 0.0
7 IORN 0.3 p.p.m 0.019 0.018
8 COPPER 1.0p.p.m 0.052 0.049
9 ZINC 15p.p.m 0.005 0.003
10 LEAD 0.05 p.p.m 0.009 0.008
11 MANGANESE 0.3p.p.m 0.07 0.027
12 CADMIUM 0.01 p.p.m 0.025 0.025
13 CHROMIUM 0.05 p.p.m 0.13 0.13
14 CHLORIDES 250 p.p.-m 11.36 9.52
15 FLORIDES 0.8 p.p.m 0.00 0.00
16 NITRATES 44p.p.m 0.22 0.13
17 NITRITES 0.1p.p.m 0.007 0.004
18 SULPHATES 400 p.p.m 0.00 0.00
19 AMMONIA 0.05 p.p.m 0.002 0.002
20 | BICARBONATES 450 p.p.m 38 0.53
21 SUSPENDED 0.25 p.p.m 0.03 0.01
SOLIDS
22 | TOTAL DISSOLVED 1500 p.p.m 6 7
SOLIDSE

- \Y -




Table (3) physical analyses of water samples Collected from Al Shoaiba district in Makkah Al

M okaramah
Number of water sample
No Physical characters SMCL
1 2
1 ODOUR UNOBJECTIONAB | UNOBJEC | UNOBJEC
LE TI- TI-
ONABLE ONABLE
2 TASTE UNOBJECTIONAB | UNOBJEC | UNOBJEC
LE TI- TI-
ONABLE ONABLE
3 COLOUR 15 UNIT >15 >15
4 TURBIDTY S5UNITS 38 51
5 SEDEMINTS . .
6 PH 6.5 85 4.8 5.7
7 Conductivity 2500 Ms/Cm 1720 1530
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Table (4) chemical Analyses of water samples Collected from Al shoaiba district in Makkah Al
M okaramah

chemical characters Number of water
No (Average Compostion) SMCL sample
(Ppm) ! 2
1 TOTAL HARDNESS Up to 500 39 47
2 TOTAL ALKALINITY 500 p.p.m 43.7 33.7
3 CALCIUM 200 p.p.m 16.3 11.6
4 MAGNISIUM 150 p.p.m 35.1 31.6
5 POTASUIM 20 p.p.m 0.1 0.2
6 SODIUM 200 p.p.m 9.3 4.1
7 IRON 0.3 p.p.m 0.70 0.92
8 COPPER 1.0 p.p.m 1.47 1.70
9 ZINC 15 p.p.m 0.74 0.67
10 LEAD 0.05 p.p.m 0.066 0.055
11 MANGANESE 0.3 p.p.m 0.07 0.070
12 CADMIUM 0.01 p.p.m 0.025 0.025
13 CHROMIUM 0.05 p.p.m 0.13 0.13
14 CHLORIDES 250 p.p.m 167 174.18
15 FLORIDES 0.8 p.p.m 0.48 0.33
16 NITRATES 44 p.p.m 1.29 1.09
17 NITRITES 0.1 p.p.m 0.006 0.004
18 SULPHATES 400 p.p.m 2.3 2.8
19 AMMONIA 0.05 p.p.m 0.05 0.07
20 BICARBONATES 450 p.p.m 66.37 69.71
21 SUSPENDED SOLIDS 0.25 p.p.m 34 36
22 TOTAL DISSOLVED 1500 p.p.m 67 63
SOLIDS
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b- Inflammation of renal glomeruli (glomerulitis) ranging from mild to severe degrees.

c- In many cases, shrinking and artrophy of renal corpuscles were noticed.
d- Haemorrhage has been frequently observed in cortical region.

e Dilation of renal viens was noticed particularly in cortical region.

f- Dilatation of large collecting tubules was al so frequently observed.

Asreveded in Plates (4) & (7), its clear that female rats were responding to treatment with
garlic extract more than males. At the end of the fifth day, the histopathological sings
observed in female rats were very mild infiltration of inflammatory cell around both renal
artery and viens and at the vascular pole of renal corpuscles. However, very few number of
glomeruli developed atrophy and sometimes degeneration.

(3) Effect of treatment by garlic extract on kidney of male and female of whiterats:

Kidney of both males and female responded well to garlic extract. The inflammatory cells
reduced in number from around renal arties and viens. Also the congested corpuscle restored its
normal histology particularly at the end of fifth day. This proves that derivatives of garlic oil (alyl
sulphides) have an anti-inflammatory effect.

Moreover, necrosis induced in rena tissues particularly in cortical region subsided and
healed. Interestingly, by the end of the fifth day, female rat exhibited very good response to
treatment by garlic rather than males.

(4) Effect of treatment by ginger extract on kidney of male and female of whiterats:

Garlic was surpassing in treatment of inflammatory disorders in kidney if compared to
ginger. However, the females and as been mentioned before were responding also to ginger extract
rather than males.

The kindneys of male rats were strongly affected by water pipe more than females. Ginger
extract had an anti-inflammatory effect but generally less than that of garlic. Asillustrated in plates
(10) & (13) the inflammatory cells are still mild and distributed among the renal tissue. Comparing
to autopsied kidney of male and females treated with garlic, avery few number was found at the end
of fifth day. It might be suggested that garlic extract has a power anti-inflammatory effect more than
that of ginger extract.

What supports this is the histopathology illustrated in plates 11 & 12 where no changes were
observed after the first and second dose in female rats. Progress takes place after ingestion of third
dose.
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(5) Effect of treatment by garlic extract on livers of male and femalerats:

Liver was less affected by drinking of pipes and tanks water. In both males and femal the
main histopathological signs were:

a Infiltration of inflammatory cells around portal viens, central viens and bile ducts and
ductules. Thisinflammation ranged from mild to severe dgrees.

b- Formation of necrotic foci among liver parenchyma which were small sized but not
extensive.
c- As aresult of congestion of portal viens, bile duct, and ductile were subsequently affected by

damaging of their walls, narrowing of ducts and deposition of collagen fibres around them.

At the end of fifth day, there was a marked progress in liever cure. However, afew number
of inflammatory cells were still deposited around both portal and central viens as revealed in plates
17,20, and 20. What supports that liver was less affected is the frequent and normal mitosis observed
at the end of fifith day.

Both male and female rats responded well to garlic extract. Perhaps, this was due to mild
pathological effect induced by drinking pipes and tanks water on liver which was less affected than
kidney.

(6) Effect of treatment by ginger extract on livers of male and femalerats:

As illustrated in plates 21-26, histopatological symptoms were mild. This proves that
elements which exceeded the SMCL had aworse effect on kidney.

As mentioned before, males and femal es responded well to ginger extract but here we can not
confirm whether ginger has a power anti-inflammatory effect or not. Beyond controversry, garlic
proved to be effective anti-inflammatory agent in elimination of toxic effect in kidney.

Discussion

Drinking water may polluted with contaminants that may have effects on people’s health.
Contaminants have aesthetic effects on water such as taste, odor, turbidity and coloration. Such
contaminants which including ions of heavy metals as lead, cadmium, chromium, copper and iron
can badly affect liver, kidney, lung, bones and nervous system. In the present study, kidneys livers of
which rat were affected by toxicants. In addition, other anions as ammonia, nitrates and nitrites in
integrity with other cations may complicate the situation and perhaps in sever cases leads to death.
As reveadled by Eubank (1997), lead induces sever neurologica and toxic effects on renal function.
They added that these symptoms were caused even for short periods of exposure. However, the
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symptoms mentioned by Eubank et al extremely compatible with the present results. They mentioned
that renal glomeruli were profoundly affected by lead poisoning and that runs parallel to our results.

As mentioned by Eubank et al (1997), lead pipes used for service connections from water
mains and so lead contamination of water from rocks and soil are the two main causes for polluting
drinking water. In the same time, the main dependence in our kingdom is upon ground water so,
there is a convenient reason to expect lead reaching or exceeding the SMCL. Concerningtoiron, itis
considered as the most element occurs naturally in many ground water and so in pipes water. In spite
of being iron as significant element for health, however, humans and animal may be sensitive for its

increasing in their drinking water.

Iron levels above SMCL may impart an objectionable taste or odor but it is not poisoning
agent for water except in very higher levels. Pitt and Field (1990) reported that when cadmium and
chromium raise above SMCL, they would be very dangerous for kidney and liver. They aso
emphasized on cadmium which may cause renal failure even in short periods of exposure. Mostafa et
al (2000) and Van Dalen (1999) recommended garlic ail for treating pathological symptoms induced
by heavy metals but they did not confirm its roll in eliminating such metals. However, the authors
here can not confirm this too, but the encouraging and promising results obtained during this study
enhances the usage of garlic in treating toxic effects of polluted water. This requires an extensive
study on each of these elements separately to investigate the effect of both garlic and ginger on
elimination of heavy metals.

Asillustrated in plates 14-26 liver was mildely affected. They authors here investigated that
the anti-inflammatory effect of both garlic and ginger was nearly equal for the two herbs. Probably if
there was a severe toxic effect, it would be an indicator to confirm which of the two herbsis effective
in elimination of toxic effect in liver or any other organ with mild symptoms. In the light of the
above the authors suggest the followings:

a Garlic is a surpassing anti-inflammatory agent rather than ginger.

b- Long term treatment by both garlic and ginger would be better and effective than short term
and ensure prevention of adverse effect in treated hosts.

c- Rusty and old expired pipes and tanks had a worse effect on water connected to houses.

d- Using of standard PV C or iron pipes instead of lead pipes would be healthy and prevent the
increasing of lead salts and ionsin drinking water.

e Carrying out extensive studies on the detoxification effect of garlic on each of the element
previously mentioned separately.
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SUMMARY

The effect of both garlic (Allium stivum) and ginger (Zingiber officinalis) on treatment of
toxic effect induced by polluted drinking water was studied. This is the first trial to use such
medicinal plants as detoxicants in both liver and kidney of the white rat.

Thirty-two males and females (8-10 week old) of the white rate were used as experimental
models. Rats were divided into two main groups each of sixteen rats. The two main groups were
divided in 4 subgroups each consists of 4 rats. The first group considered as a control and the other
three were treated groups. Both males and femal es were enforcedly drunk water extract of both garlic
and ginger for five days to evaluate the effect of short term treatment on liver and kidney of rats.

The study revealed that drinking of polluted water for thirty days caused liver and renal
disorders. Symptoms investigated were necrosis, inflammatory cells infiltration, hemorrhage,
atrophy of renal corpuscles, congestion of renal gomeruli (glomerulitis). Each rat was given 3 m1 of
each extract daily and they were autopsied after 24 hours, 3, and five days.

Garlic extract were much more effective in treating symptoms induced by polluted water
rather than ginger. However, the two extracts exhibited very encouraging results, but garlic was

surpassing in most cases.

Females were well responding to treatment rather than males. Also female rats showed
marked progress in treating with the two extracts. The authors concluded that treating with water
extract of both garlic and ginger gave good results. and they recommend long term treatment of the
two herbs with a lower doses that would be better and to great extent effective in treating toxicosis
induced by polluted water.
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Plate (1): Control kidney (cortical and medullary region)

A- Cortical region: The letter (G) refers to rena glomeruli, the letter (M) refers to Malpighian
corpuscle and the letters (CT) refer to a collecting tubule. X100

B- Medullary region. X100

Plate (2): Kidney of malerat treated with garlic extract (after 24hrs.)

a Showing heavy infiltration of inflammatory cells in two bands in cortico-medullary junction
area (arrows). X100

b- Reveling eosinophylic and lymphocytic infiltration around a renal artery (head of arrows).
The arrow is pointed to inflamed glomerulus (glomerulitis). X200

Plate (3): Kidney of malerat treated with garlic extract (after three days)

1- Photmicrograph showing inflamed renal corpuscles and foci (arrows) Note other corpuscles
restored the normal histology. X100

Plate (4): Kidney of malerat treated with garlic extract (after 5 days)

a Photomicrograph showing that renal architecture nearly became normal except one still
inflamed corpuscle. Note also a thin renal arcuate vien (rv) with very few inflammatory cell
around itswall. X100

b- Another photomicrograph for the same rat showing healed corpuscles (arrows). Head of
arrows is pointed to atrophied glomerulus. X100

Plate (5): Kidney of femalerat treated with garlic extract (After 24 hours)

a This section shows inflammatory reaction (arrows) around renal corpuscles. Head of arrows
are pointed to thin walled renal arctuate vien. Note that inflammatory cells are spreaded all
over the section. X100

b- A photomicrograph showing two hemorrhagic areas (head of arrows). Arrows are pointed to
inflammatory sites. X100
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Plate (6): Kidney of female rat treated with garlic extract (after three days)

a A photomicrograph showing inflammatory cells around two renal glomeruli (head of arrows).
Arrow is pointed to mildly atrophied glomerulus. The letters (rv) refer to a thin renal vien.
X100
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Plate (7): Kidney of femalerat treated with garlic (after 5 days)

a Showing healed glomeruli. Note that the four corpuscles restored their normal architecture .
X200
b- A photomicrograph showing a renal corpuscle with very few number of inflammatory cells

near its vascular pole. X200

Plate (8): Kidney of malerat treated with ginger extract (after 24 hours)

a A photomicrograph showing an area of acute inflammeation (circle) while the head of arrows
are pointed to acute inflamed glomeruli (glomerulitis). Arrow is pointed to clumped
inflammatory cells. The letter (d) refers to degenerated glomerulus. X100

b- The same kidney showing multiple inflamed areas around glomeruli (arrows) and head of
arrow is pointed to hemorrhagic foci. X100

Plate (9): Kidney of malerat treated with ginger extract (After three days)

a A photomicrograph showing two necrotic foci (big arrows). Head of arrows are pointed to
healed glomeruli. Note aso that other three glomeruli developed atrophy (small
arrows).X100

Plate (10): Kidney of malerat treated with ginger extract (after 5 days)

a A photomicrograph showing atrophied glomeruli (arrows)and the rest of glomeruli restored
their normal histology. Note also that the inflammatory cells scattered among the section.
X100

Plate (11): Kidney of femalerat treated with ginger extract (after 24 days)

a A photomicrograph showing clusters of inflammatory cellsin form of bands and around renal
corpuscles (small arrows). Large arrow is pointed to hemorrhagic area and letters (ag) refers
to atrophied glomerulus. X100

b- Showing severely inflamed glomerulus (head of arrow) and aggregates of inflammatory cells
(arrow). X200
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Plate (12): Kidney of femalerat treated with ginger extract (after Three days)

a A photomicrograph showing infiltration of inflammatory cellsin form of a band and around
the wall of a dilated renal vien (rv), head of arrows. Large arrow is pointed to haemorrhagic
site and small arrow is pointed to atrophied glomerulus. X100

Plate (13): Kidney of femalerat treated with ginger extract (after five days)

a A photomicrograph showing that renal architecture restored its normal histology. Arrows are
pointed to histologically normal glomeruli and head of arrow is pointed to still inflamed
glomerulus. The letters (rv) refersto arenal vien. X100

Plate (14): control liver

a The letters (cv) refersto central viens while the arrow is pointed to a blood sinusoid. X100

Plate (15): Liver of malerat treated with garlic extract (after 24 hours)

a A photomicrograph showing congested portal vien (pv). Note the infiltration of inflammatory
cells around the right side of congested vien arrows. X100

Plate (16): liver of malerat treated with garlic extract. (after three days)

a Photomicrograph showing inflammation around a portal vien (arrow). Note mild
inflammation around two central viens. X100

Plate (17): Liver of malerat treated with garlic extract (after 5 days)

a A photomicrograph showing mild infiltration around two portal viens (arrows). X100

Plate (18): Liver of femalerat treated with garlic extract (after 24 hours)
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a Showing multiple inflammatory sites spreaded among liver parenchyma (small arrows) while
the large arrow is pointed to necrotic foci. X100

b- A photomicrograph showing heavy infiltration around two portal viens (PV) . X200

Plate (19): Liver of femalerat treated with garlic extract (after three days)

a A photomicrograph showing mild congested portal vien (PV). Head of arrows are pointed to
inflammatory cellsand arrow is pointed to a bile ductule. X200
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Plate (20): liver of femalerat treated with garlic extrat (after 5 day)

a A photomicrograph showing mildly congested central viens (head of arrows) . Big arrow is
pointed to a portal vien restored its normal condition. Small arrow is pointed to active mitosis
in liver. X100

Plate (21): liver of malerat treated with ginger extract (after 24 hrs)

a A photomicrograph showing clumps of inflammatory cells around a bile ductule
(cholangitis), arrow is pointed to a narrow a bile ductule. Head of arrows are pointed to
infiltration around a portal vien. X 200

Plate (22): liver of maleratetreated with ginger extract (after three days)

a A photomicrograph showing mild infiltration around a portal vien (arrow) while head of
arrows are pointed to inflamed area. X100

Plate (23): liver of malerat treated with ginger extract (after five days)
a A photomicrograph showing mild infiltration around two portal viens, circle & arrow.

b- Magnified section showing that the portal vien nearly restored its normal condition with some
inflammatory cells. X200

Plate (24): Liver of femalerat treated with ginger extract (after 24 hrs)

This section shows a congested portal vien (PV). Note the aggregations of inflammatory cells &
surrounding it. X100

b- Another photomicrograph showing inflammatory cells around two portal viens (pv). Head of
arrows are pointed to aggregations of inflammatory cells. Arrow is pointed to a bile ductue
with deposits of collagen fibers. X200

Plate (25): Liver of femalerat treated with ginger extract (after 3 days)

a A photomicrograph showing still congested and dilated portal vien (pv) with mild infiltrate
inflammatory cells. Head of arrows are pointed to three inflammatory sites. X100
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Plate (26): Liver of femalerat treated with ginger extract (after 5 days)

a A photomicrograph showing two portal viens (arrows) with few number of inflammatory

cells. Head of arrow are pointed to two central viens. X100
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