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Prospective Protective Effects ofArthrospira platensis Against
Acetaminophen Induced Hepato-Renal Toxicity in Rats

Efectos Protectores Prospectivos deArthrospira platnesis Contra
la Toxicidad Hepatorrenal Inducida por Paracetamol en Ratas
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SUMMARY: The toxic effects of acetaminophen appear primarily in the liver and kidney. The protective effect of blue green alga
Arthrospira platensison hepato-renal toxicity caused by acetaminophen was evaluated in male rats. The obtained results showed that
subcutaneous injection of acetaminophen at a dose 120 g@i2d€taminophen/kg by weight resulted in an observed elevation in the
enzyme activities of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and Alkaline phosphatase (ALPal serum tot
lipids, total cholesterol, creatinine, total bilirubin, urea, nitric oxide (NO), L- malondialdehyde (MDA) and interleukih&[lL-6).

However, there is a decrease in the serum total protein, albumin and loss in antioxidant enzyme activities in liver sugiadingie

dismutase (SOD), catalase (CAT) and glutathione reductase (GSH). This effect was found to be dose and time dependdnprbs spite

oral administration ofArthrospira platensisl000 mg/kg .b. wt. prior acetaminophen injection succeeded to modulate the effect of the
observed abnormalities caused by acetaminophen. Moreover, there were no remarkable changes in serum biomarkers of rats received
Arthrospira platensignly at a dose of 1000 mg/kg by weight (group 2). The histopathological findings confirm the biochemical results that
indicates the safety useAfthrospira platensist the selected dose in this study. Therefore, the present results clarified the protective effect

of blue green algarthrospira platension oxidative stress, hepatic and nephrotoxicity induced by acetaminophen in male Wister rats.
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INTRODUCCION

N-acetyl-para-aminophenol (APAP); Acetaminophemmetabolite synthesized by a direct two-electron oxidation
is a drug of para-aminophenol group. The trade names of fffedamset al, 2001). However, following a toxic dose of
drug are paracetamol or Panadol. It used as antipyretic aambtaminophen, total hepatic GSH is depleted so the metabolite
analgesic because it blocks the production of prostaglandiesyalently binds to cysteine groups on protein, forming
making the body less aware of the pain or injury, wheacetaminophen-protein adducts (Nashwa & Abu-Aita, 2014).
administered at recommended doses (Holownia & Braszkbhe Free radicals generation, arising from oxidative stress (the
2004). The drug is pre-described, since it is cheap to buy afiadmation of superoxide which lead to hydrogen peroxide and
taken in over dose. The overdoses of analgesic drug indugetoxidation reaction by Fenton reaction) is the mechanism
hepatotoxicity after 24 and 72 h following overdoses ingestiarf hepatotoxicity caused by acetaminophen (Deastadl,
(Larson et al.,, 2005). Moreover, the main sites 0f2012). Moreover, the over —dose of acetaminophen induced
acetaminophen toxicity usually appear primarily in the livean increase in the concentration of serum hepatic enzymes
and kidney (Azalet al,, 2013). (AST, ALT and ALP) (Sabira & Rocha, 2008). In addition,

the chronic doses of acetaminophen are usually accompanied

Acetaminophen is activated by cytochrome P450 twith elevated serum total bilirubin level (Goshal., 2010).
form a reactive metabolite that detoxified by reduce®arallel, the oxidative stress led to damage in cell membrane
glutathione (GSH) forming a harmless product known astructure and intracellular organelles, thus increasing protein
mercapturic acid (Nashwa & Abu-Aita, 2014). Such reactivpermeability and loss in urine (Moawad, 2007). Moreover,
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the toxic per oxidative prodts cause widespread damage oés well as 12 h daily normal light periods. Moreover, they
macromolecules (Sinclagt al, 1991). It is worth mentioned were given access of water and supplied daily with standard
that, the decreased MDA levels in animals decrease thellet dietad libitum All procedures are in accordance with
ongoing lipid peroxidation in normal liver cell. With regardCanadian Council on Animal Care (Canadian Council on
to serum lipid profile Gini & Muraleedhara (2010) found thatAnimal Care, 1993).
during acetaminophen toxicity, the lipid profile of serum and
tissues increased, as well as membrane structure and functixperimental design.The rats were randomly divided into
altered, this is shown by the increase in cholesterol wiix main groups, each one contains seven rats. Group I:
subsequent decreasegphospholipids concentrations, hencenjected by normal saline and act as a negative control. Group
increased cholesterol to phospholipids ratio. II: Receive oral dose dirthrospira platensisat 1000 mg/
kg by weight and act as a positive control. Group Ill: injected
Arthrospira platensisa blue green alga of subcutaneously with a dose of JAGcetaminophen/kg by
Oscillatoriaceae family. It has drawn more attention ofreight. Group IV: injected subcutaneously with a dose of
pharmacologist and most promising aquatic plant, due to t20ul acetaminophen/kg by weight + Arthrospira at a dose
ease of cultivation, its nutritional significance as it is a ricbf 2000 mg/kg by weight. Group V: injected subcutaneously
source of vitamins, minerals, essential fatty acids amwith a dose of 24@l acetaminophen/kg by weight. Group
antioxidant pigments such as carotenoids as well asMt: injected subcutaneously with a dose of 240
possesses a diverse hiological activities, such as it reduaestaminophen/kg by weight + Arthrospira at a dose of 1000
toxicity of liver, kidney and testes (Khaat al, 2005), mg/kg by weight. At the end of experimental period (three
antioxidant (Dartsch, 2008), liver- protecting (Vadirata weeks), the rats were slightly anaesthetized by diethyl ether
al., 1998), anticancer (Zhaegjal, 2014), antiviral (Murugan (Sigma Chem. Co St Louis, Mo. U.S.A) then sacrificed.
& Radhamadhavan, 2011), anti-allergy, blood vessel-
relaxing (Guet al, 2013) and lowering the blood lipid (Colla Determination of biochemical parametersBlood samples
et al, 2008). were collected at the end of experimental period (21 days)
from all animals groups (control and experimental groups)
The amount of phycocyanin Arthrospiravaries up and put into coagulant bottles, left to clot for two h. Samples
to 15 % of the dry weight. Phycocyanin has been reportagtre obtained by centrifugation clotted blood at 3000 rpm to
as a potent antioxidant and anti-inflammation (@ual, separate serum for analysis of serum alanine aminotransferase
2013), beside it expressed liver-protective effects (VadirajALT) and aspartate aminotransferase (AST) according to
1998). Moreover, Khaat al (2005) shown that Arthrospira Reitman & Frankel (1957), alkaline phosphatase (ALP)
with antioxidant properties effectively attenuated the inducextcording to Tietzt al (1983). Cholesterol was measured
cardio toxicity in rat as evidenced from a significant elevatioaccording to Allainet al (1974). Serum total protein was
in plasma urea and creatinine levels. However, Pretreatmamgasured according to Lowst al. (1951). Total bilirubin
of rats with Arthrospira protect the rats from CsA-inducewas determined according to Schmidt & Eisenburg (1975).
nephrotoxicity since; there was a significant increase in plaRenal products; creatinine was determined according to Larsen
ma and kidney tissue MDA. Moreover, Karadeatzal (1972) and urea according to Coulombe & Favreau (1963).
(2008) found thaArthrospira platensiglicited significant
nephroprotective activity by decreasing lipid peroxidatio®etermination of tissue lipid peroxidation and antioxidant
(MDA) and elevated the levels of GSH, SOD, GPX, NOenzymes.Hepatic and renal lipid peroxidation content was
creatinine and urea. evaluated by measurement of MDA according to Mihara &
Uchiyama (1978). Oxidative stress markers were assessed by
estimating superoxide dismutase (SOD) according to
MATERIAL AND METHOD Nishikimi et al. (1972), catalase (CAT) according to Aebi
(1984), reduced glutathione (GSH) according to Beatlat
(1963). Serum IL-2 and IL-6 were determined by ELISA
Forty-two male albino rats weighting 150-160 g (agaccording method of Everekliogét al (2002).
of 50-60 days) were used in the experimental investigation
of this study. They were obtained from the animal house Bfistopathological study.Samples of liver and kidney from
Research Institute of Ophthalmology, El-Giza, Egypt. Thegll treated groups were immediately fixed in 10 % neutral
were kept under observation for about 15 days before tf@malin, embedded in paraffin and routinely processed for
onset of the experiment to exclude any inter current infectiosectioning. #4m paraffin sections were stained with
The chosen animals were housed in plastic cages with gdoeimatoxylin and eosin stain then investigated and
aerated covers at normal atmospheric temperatut® (25 photographed under light microscope.
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RESULTS acetaminophen /kg by weight reduced total bilirubin level
as compared to non-treated group. The percentages of
decrease were 29.29 and 35.5 % respectively.

The influence of Arthrospira platensison serum
liver (AST, ALT, ALP, bilirubin) and kidney (urea, The results in Figures 2a and 2b showed that exposure
creatinine, total protein, albumin) and total glyceride and of rats to (120 and 24l acetaminophen/kg by weight)
cholesterol concentration in acetaminophen-induced disturbed the kidney function tests; serum urea and creatinine
hepato-renal injury in rats. leading to an increase in both fractions as compared with its
corresponding untreated groups. The highestincrease in urea
In acetaminophen injected rats the activities of ASENd creatinine at 120 acetaminophen/kg by weight since

ALT and ALP (Figs. 1a-c) clarified that there is an increasihey were 240.5 and 214.3 % while they were 296.4 and

in serum liver enzymes (AST, ALP and ALT) as compare®d57.14 % at dose 240l acetaminophen/kg by weight,

to untreated group. However, Pre-treatment with Arthrospir@spectively. This may indicate that both doses are

prior to acetaminophen intoxication, ameliorate the changeephrotoxic. On the other hand, supplementation of

in most of the studied serum parameters in dose - and tim&rthrospira reversed these changes with a percentage of
dependent manner. Since, the high percentages of decradesgrease reached 24.97 and 40.76 % in urea and 72.73 and
were 75.2 and 74.44 at third week in case of AST and ALl82 % in creatinine.

they were at dose of 120 acetaminophen/kg by weight,

however, the decrease percentages were 77.8 and 77.56 at The results in Figure 2c and 2d showed that injection

240ul acetaminophen/kg by weight, respectively. of rats with (120 and 24§l acetaminophen/kg by weight)
led to reduction in both total protein and albumin as

Concerning the total bilirubin level (Fig. 1d) there iscompared with their corresponding untreated groups. The
an increase in total bilirubin after administration ohighest decrease were 17.21 and 24.3 % in total protein and
acetaminophen doses 120 and 2d4f8g by weight. The 32.3 and 35.5 % in albumin respectively. It could be stated
highest percentage of increase were 60, 58.3 and 29.9, 3h& hypoproteinemia and the decrease in albumin is a feature

% respectively. This may indicate that both doses aof liver injury due to significant fall in protein synthesis.

hepatotoxic and cause the liver injury. However, orallowever, pre-oral administration of Arthrospira increased

administration of Arthrospira at doses of 120 & 240 serum total protein, with a percentage reached 15.6 and 57.14
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Fig. 1. A) The effect afirthrospira platensi®n acetaminophen-treated albino rats' serum AST (IU/L) activity. B) The efiéthodspira
platensison acetaminophen-treated albino rats' serum ALT (IU/L) activity. C). The efféattobspira platension acetaminophen-
treated albino rats' serum ALP (IU/L) activity. D) The effectAothrospira platensison acetaminophen-treated albino rats' serum
bilirubin (mg/L) concentration.
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% and albumin with 36.7 & 70 % at 120 and 240 38.26, 37.17 % in total cholesterol at 120 and Rp#0
acetaminophen/kg by weight, respectively. acetaminophen/kg by weight, after incubation period one,
third week respectively. On the other hand, pre-treatment
The total triglyceride and total cholesterol (Figs. 3avith Arthrospira at dose of 1000 mg/kg by weight, prior to
and 3b) were increased in rats treated with acetaminophesetaminophen intoxication effectively reduced the two
if compared with negative control. The highest percentagésctions, with a percentage (-26.59 and -9.64 %) in total
of increase were 38.24, 61.76 % in total triglyceride angiglyceride and (-24.63 and -25.4 %) in total cholesterol.
3
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Fig. 2. a) The effect oArthrospira platension acetaminophen-treated albino rats' serum urea (mg/L) concentration. B) The effect of
Arthrospira platensi®n acetaminophen-treated albino rats' serum creatinine (mg/L) concentration. C) The &fteovsibira platensis

on acetaminophen-treated albino rats' serum total protein (mg/L) concentration. D) The Affiacbspira platensi®n acetaminophen-
treated albino rats' serum albumin (mg/L) concentration
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Fig. 3. A) The effect oArthrospira platensi®on acetaminophen-treated albino rats' serum total glyceride (mg/L) concentration. B) The
effect of Arthrospira platensi®n acetaminophen-treated albino rats' serum total cholesterol (mg/L) concentration.

The influence of Arthrospira platensison tissue injected rats as compared with corresponding control
lipid peroxidation, oxidative stress and antioxidant especially at the last week. The highest percentages of
biomarkers in acetaminophen-induced hepato-renal decrease reached 60.83 and - 71.43 % in SOD, 45.49 and -
injury in rats. 46.9 % in CAT, 53.77 and -56.95 % in GSH either at 120 or

240 pl acetaminophen/kg by weight injected rats

The results in Figures 4a, 4b and 4c revealed thagspectively. This indicates the liver was damaged by
there is a decrease in the activities of liver antioxidanecetaminophen application. On the other hand, pre-
enzymes (SOD, CAT and GSH) in the acetaminopheadministration of Arthrospira either at (120 & 240
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acetaminophen/kg by weight) found to exhibit awith the control (Fig. 4d), the highest percentage of increases
hepatoprotective effect as demonstrated by enhancedre 16.57, 129.57 %, respectively.
activities of antioxidant enzymes with 126.5 and 238.4 % in
SOD, 62.97 and 75.85 % in CAT, 99.9 and 139.39 % in GSH The serum nitric oxide (NO) level (Fig. 4e) showed
respectively, as well as tends to decrease in MDA level withtlat there is an increase in serum NO in acetaminophen
the percentages (51.67, 51.53 %) at 3rd week respectivatjected rats either at 1301 acetaminophen/kg by weight
when compared with non-treated group (Fig. 4d) during 2nd week or 24Ql acetaminophen/kg by weight
during 3rd, respectively. On the other hand, pre-treatment
Contrarily, administration of (120 & 24Ql with Arthrospira platensi$G4 & G6) groups, led to decrease
acetaminophen/kg by weight) to rats markedly increase iimserum NO content with a percentage reached to 59.5 and
the lipid peroxidation of the liver tissues as indicated bg6.79 % compared with acetaminophen either at 120 or 240
increased level of malondialdehyde (MAD) in comparisopl acetaminophen/kg by weight at 2nd week.
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The influence ofArthrospira platensison interleukins compared to normal control group. On the other hand,

(IL-2 and IL-6) levels in acetaminophen-induced pre-treatment with Arthrospira (G4 and G6) reversed

hepato-renal injury in rats. harmful side effect of the drug when compared with rats
injected with acetaminophen only at 120 or pdiRg by

The results in Figures 5a,b showed that treatmeweight.

with acetaminophen resulted in a dramatic change in the

hepatic level of IL-2 and IL-6. Since the administered ratdistopathological examination of hepatic and renal

showed a highly increase in serum, IL-2 and IL-6 atsssues.The light microscopic observations revealed that
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Fig. 5. A) The effect ofirthrospira platensi®n acetaminophen-treated albino rats' serum IL-2 (IU/ng) level. B) The effethadspira
platensison acetaminophen-treated albino rats' serum IL-6 (1U/ng) level.

high dose of acetaminophen causes mild histopathological ~ On the other hand, kidney of acetaminophen treated
lesions as dilatation of the hepatic sinusoids with mild bloagioups showed glomerular lobulation, slight widening of
congestion and moderate necrosis of hepatocytes associsiedoroximal convoluted tubules losing their apical margins
with lymphocytic infiltration (Fig. 6b). the hepatocytes attairwhile their cells became edematous (Fig. 7b). Meanwhile,
their activity, architecture, and normal appearance in A. plantesis administered group, the kidney restored its
Arthrospira platensigreated group (Fig. 6¢) where manynormal structure with moderately dilatation of bowman’s
cell appeared binucleated. space (Fig. 7c).

" S0um

Fig. 6. H&E-stained photomicrographs of the livers sections of male rat (Group I, V, and VI) showing: A) Normal hepatocytes.
B) Congestion and dilatation of hepatic sinusoid (black arrow) and mild lymphocytosis (white arrow), slight necrotic hep@jocytes
Binucleated hepatocytes arrow. [H&E, X400]

Fig. 7. H&E-stained photomicrographs of the kidneys sections of male rat (Group |, V, and VI) showmg A) Normal kldnemrlhitgﬁo
(9); proximal (p) and distal (d) convoluted tubules. B) Lobulation of the glomerulus (g) and edematous renal tubule<ti@) @fithi
renal tubules and enlargement of bowman’s space (s). [H&E, X400]
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DISCUSSION alters the filtration surface area and modifies the filtration
coefficient; both factors could decrease the glomerular
filtration leading to accumulation of urea and creatinine in

Acetaminophen (N-acetyl-para-aminophenolthe blood (Ajamiet al, 2010).

paracetamol, APAP) has a good safety profile at therapeutic

levels, but it can cause severe liver and kidney toxicity if Regarding total protein and albumin the reduction

taken in large amounts (étal, 2018; Hegazgt al, 2021). in both fractions because of injection of rats with 120 and

Our results showed an increased in serum liver enzyr@d0ul acetaminophen/kg by weight are in agreement with

activities (AST, ALT and ALP) after injection with Sharoud (2015) showed that a significant decrease in total

acetaminophen as compared to untreated group. Thesetein content in acetaminophen treated rats. In parallel,
findings are in agreement with Molandgral. (1955) who Aly & Aly (2006) attributed the decrease in total protein to
stated that, these enzymes are considered as sensitiveease in messenger RNA degradation, or due to protein
indicator of hepatic injury to the hepatocytes, alters theshift toward catabolism and disability of the intoxicated liver
transport function and membrane permeability, leading to synthesize protein (el-Fakahagtyal, 1993). As well as,
leakage of enzymes from the cells through the blood. THEolimanet al (2014) reported that the decrease in serum
leakage causes an increase in the level of transaminase®ial protein, albumin and globulin levels and the increase
serum (Yadav & Dixit, 2003). Also, indicate cellular leakagén serum urea concentration reflects kidney injury. This was
and loss of functional integrity of hepatocytes celteflected on its defective re-absorptive capacity of albumin
membrane (Rizlet al, 2016), and may be an indication ofand protein, which led to their appearance in high quantities
liver damage as well as cell necrosis due to the formatiomthe urine (Abdel-Raheeet al, 2009). Finally, Abdel-

of NAPQI in excess of GSH detoxification capacity (Iweal@aheret al (2008) reported that overdose of acetaminophen

etal, 2011). However, Pre-treatment with Arthrospira prioinduced the nephrotoxicity was characterized by damage

to acetaminophen intoxication, ameliorate the changesand necrosis in the proximal tubule. This may be attributed
most of the tested serum parameters in dose and titoeantioxidant properties of Arthrospira. These results are
dependent manner. These findings run parallel to lvetalain harmony with Abraham (2004) who stated that
al. (2011) claimed that a significant reduction in the enzyrmsipplementation ofrthrospira platensided to rise in
activities of rats treated with Arthrospira. Moreover, th@rotein and albumin levels, this suggests that the stabilization
animals receivingArthrospira platensisprior to the of endoplasmic reticulum leading to protein synthesis. The
administration of diclofenac significantly counteracted thaepatotoxicity not due to acetaminophen itself, but result
induced decrease in AST, ALT and ALP activities, totalom one of its metabolites called, N- acetyl-benzoquinone

bilirubin, LDL and total cholesterol in serum and lipidimine (Nashwa & Abu-Aita, 2014).

peroxidation in liver tissue.

The total triglyceride and total cholesterol were
There is an increase in total bilirubin afterincreased in rats treated with acetaminophen if compared
administration of the two of acetaminophen (120 & 24With negative control. One can deduce that acetaminophen
ul/kg by weight). These results are in concomitant witintoxication may lead to a hyperlipidemia that may reflect

Goshet al. (2010) who found that chronic doses othe impairment of liver cells to metabolize lipid (Sharoud,

acetaminophen are usually associated with elevated serR@15). Moreover, the hepatotoxicity induced by

total bilirubin level. Moreover, the observed hyperacetaminophen is associated with high cholesterol and
bilirubinemia may be attributed to excessive hemtiglyceride levels (Abdel-Zahet al, 2008). Since the drug
destruction and the block of biliary tract in acetaminopheseems to cause impairment in lipoprotein mechanism (Gupta
treated rat (Adeneye & Benebo, 2008). This effect may le¢ al, 2004). It could be stated that the elevation of
attributed to its vitamin ¢ content. These are in agreemernglycerideslevel may be due to increased availability of
with other workers (Ajiboyet al., 2010). free fatty acids, decreased hepatic release of lipoprotein and
increased esterification of free fatty acids (Kanchana &

The increase in urea and creatinine upon rat exposi8adiq, 2011). On the other hand, pre-treatment with
to (120 or 240ul acetaminophen/kg by weight), are inArthrospira at dose of 1000 mg/kg by weight prior to
accordance with those results of Sharoud (2015). Moreovacetaminophen intoxication effectively reduced the two
the induced renal damage by acetaminophen was evidéattions.

by elevation of plasma creatinine levels (Abraham, 2004).

This explained by the presence of strong correlation The activities of antioxidant enzymes, SOD, CAT

between nephrotoxicity and oxidative stress. The elevatadd GSH, were decreased in the acetaminophen injected

H202 and O2 — production due to inactivation of CATrats compared with corresponding control especially at the
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lastweek. These results are in concomitant with those tdrgets as oxidation of lipid, proteins or DNA (Micha¢l
Sabinaet al (2009). Contrarily, administration of 120 andal., 2001). Peroxynitrite is normally detoxified by GSH/
240pul acetaminophen/kg by weight increased markedly tH@eSH peroxidase, this preventing protein nitrafiowitro.
lipid peroxidation in the liver tissues as indicated byo, GSH peroxidase is a key enzyme in this defense
increased level of (MDA) in comparison with the controlmechanism (Michaadt al,, 2001). On the other hand, pre-
It could be stated that the increase in lipid peroxidatiomeatment withArthrospira platensisG4 and G6, led to
coupled with the decrease in the antioxidant enzymegcrease in serum NO content. These results are in
activity induced hepatotoxicity (Gini & Muraleedhara,agreement with those of Karaderizal. (2008) found that
2010). The increase in MDA level in the liver may enhancelrthrospira platensisat dose of 1000 mg/kg elicited
lipid peroxidation, resulting in tissue damage and failure aiignificant nephroprotective activity by decreasing NO and
antioxidant mechanisms to stop the formation of excessie¢evating GSH, SOD, GSH-Px level, indicating the
free radicals as stated by Sab@tal (2009). therapeutic potential of Arthrospira against acetaminophen
induced nephrotoxicity and ROS production.

Moreover, The overdose of acetaminophen
administration caused a remarkable decrease inserum GSH The treatment with acetaminophen resulted in
content, as well as it will saturate the metabolic pathwagramatic changes in the serum level of IL-2 & IL-6. Since
decreases the liver clearance of drug and allows hightbe administered rats showed a highly increase in serum
amounts of the unmetabolized drug to come in contact with-2 and IL-6 compared to normal control group. These
the kidney . It was documented that, the hepatotoxicity oésults run parallel to (Bauetal, 2000; Jamest al, 2003)
acetaminophen is not due to the drug itself, but resultétky claimed that acetaminophen toxicity was associated
from one of its metabolites called, N- acetyl-benzoquinongith a release of multiple cytokines. On the other hand,
imine (NAPQI). NAPQI will also be formed in the kidneys,pre-treatment with Arthrospira (G4 and G6) reversed
giving rise to toxicity but much later than in the liverharmful side effect of the drug when compared with rats
Acetaminophen cause renal damages as well as elevatgdcted with acetaminophen only at 120 or 24g by
levels of renal MDA, marked depletion of GSH levels andieight These results run parallel to those of Truséirs
antioxidant enzyme activity; it deteriorated the rena2007) who reported that Arthrospira may have an immune-
functions as assessed by the increased plasma urea emigancing effect and theoretically may interfere with
creatinine levels as compared to control rats (Saddiah, immunosuppressive therapy and significantly decreased
2009). On the other hand, pre-administration of Arthrospiienmune response. Moreover, Blinkoggal (2001) stated
either at 120 & 240l acetaminophen/kg by weight foundthatArthrospira platensiproduces an immune-stimulating
to exhibit hepatoprotective by enhancement the activitieffect by enhancing the resistance of human, mammals,
of antioxidant enzymes (SOD , CAT & GSH) as well ashickens and fishes to infections and its capacity of
decrease in MDA level. It can be deduced that Arthrospirafluencing hemopoiesis, stimulating the production of
seems to preserve the structural integrity of thantibodies and cytokines. In this context, our histological
hepatocellular membrane as evident from the significafindings support the biochemical results and, the
reduction in acetaminophen-induced rise in serum enzymaspplementation ofrthrospira platensisprevented
and increase in MDA in rats (Sabietal., 2009). Parallel, acetaminophen-induced liver and kidney dysfunction. These
C- phycocyanin of Arthrospira inhibited lipid peroxidationfindings showed thaArthrospira platensismediated
in liver cells of rats treated with acetaminophen (Gini &uppression of inflammation plays a central role in their
Muraleedharam, 2010). Finally, the treatment witlmepato-renal protective effects.
Arthrospira platensiseversed these changes due to its free
radical scavenging activity (Karadertal.,, 2008).

CONCLUSION

There is an increase in serum nitric oxide in
acetaminophen injected rats either atl2zetaminophen/
kg by weightduring 2nd week or 2g0acetaminophen /kg In conclusion, our results clarified thatthrospira
.b. wt. during 3rd week respectively. This can be explaingdatensishas elicited both hepatic and nephroprotective
on the basis of the drug increases the serum levels of nitratetivity on acetaminophen-induced damage to liver and
nitrite in addition to enhances the generation of superoxi#@ney in male Wistar rat. This protective effect may be
radical; in the presence of equimolar concentration of NQue to the presence of antioxidant compounds as flavonoids,
will lead to the formation of nitrating agent peroxynitritetriterpenes or its free radicals scavenging activities, it has
which not only make nitration of tyrosine formingdiverse biological activities as well as nutritional
nitrotyrosine, but also attack a wide range of biologicaignificance and an immune-enhancing effect.
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