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Abstract: The objective of the present study was to investigate the metabolic response to prolonged systemic
injury in Wistar rats supplemented with Nigella sativa L. (N. sativa) oil and/or saturated fat. Forty-eight animals
were divided in to three dietary groups; Rat-Chow (RC), M. sativa oil diet (NSOD) (Combination of 4% N. sativa
oil and 16% butter oil) and saturated fat diet (SFD) (20% butter oil) and diets were supplemented for six weeks.
At end of the dietary treatments, each group was divided in two groups as control and trauma. The systemic
injury induced with three subcutaneous injections of turpentine (2 mL kg™ in the dorse-lumber region by
keeping 48 h intervals between the imjections. TNF-g, IL-6, AST, ALT, ACP, ALP, glucose, triglycerides,
cholesterol, albumin and total protein concentrations were estimated in serum by using commercially available
kits. Nucleic acid (RNA), GSH and MDA levels were estimated m tissues. Mean body and visceral fat weights
were significantly mcreased in SFD fed ammals while it found remain unchanged in N3SOD fed rats. Serumn
enzymes, mnterleukins and lipids levels were significantly elevated in trauma groups, the least increase was
found in NSOD fed rats compared SFD fed injured rats. RNA, total proteins and GSH levels decreased and
MDA levels increased significantly in SFD fed traumatized rats compared to NSOD fed animals. The results
revealed with histopathological evaluation found protective effect of M. sativa oil against the trauma-induced
metabolic changes. In conclusion, N. sativa oil is more beneficial for accidental or post-surgical patients.
Further studies are required to find out its effects over chronic HFD exposure along with chemically-induce

pro-oxidation process.
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INTRODUCTION

Trauma, a physical injury to the body, a wound, an
elective surgery, bumns or a bone fractre, draws an
inflammatory response from the body of varying
magnitude on the extent of tissue damage caused by the
traumatizing insult. Trauma triggers a cascade of events
starting stimulation,  the
ummunologic activation and finally the metabolic changes
that result from them (Jackson, 2008). Expenimental studies
have used diverse methods to induce trauma and to elicit
inflammatory responses in ammals. Chemical induction of

from  neuroendocrine

tissue damage is a simpler alternative of inducing injury
which can be applied quickly and reproducibly
(Van Steeg et al., 2007). Several studies have made use of
subcutaneous injections of mineral turpentine to induce
trauma in rats. Eckersall et al. (1996) reported that, the
mean serum C-reactive protein level increased eight-fold
with a peak on the 2nd day after turpentine mjection in
pigs. In another study, Freeswick et al. (1994) reported
that, turpentine-induced sepsis resulted in a three to
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fowrfold rise in plasma levels of the stable end products of
nitric oxide production. Wusteman et «l. (1995) showed
that injection of turpentine
discrete aseptic abscess in rats without detectable injury
to other tissues. Yao et al. (20035) also used this model to
study mnduce acute phase protein n salivary gland.

Oxidative stress is caused when the pro-oxidant
challenge overwhelms the antioxidant defenses and
potentially leads to cellular damage (Sies, 1997). Oxidative
stress in the human body is proposed to be involved in
the pathophysiology of many chronic human diseases
such as atherosclerosis (Gutteridge and Halliwell, 1990),
diabetes, kidney disease, (Richelle et al., 1999), cataracts
(Basu, 1998), septic shock and possibly to accelerate the
aging process (La Feunte and Victor, 2000). The type of
fat eaten in the diet may affect the level of oxidative
stress. Dietary satwated fats are known to increase
plasma concentration of total cholesterol and LDL
cholesterol (Ordovas et al., 2007). MacDonald-Wicks and
Garg (2002) reported that, dietary fat can modulate lipid
peroxidation and antioxidant defenses when exposed to a
pro-oxidant challenge.

subcutaneous induced
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The response of the body to infection of trauma
induces marked changes in protein metabolism. There 1s
an overall increase in protem turnover rate, attributed
partially to acute-phase protemn synthesis m liver and
mncrease liver protemn mass. At the some tune there is a
marked overall lost of body protein originating from
skeletal muscle. Mamtenance of normal protein synthesis
rates in infection and in other catabolic states is not
possible since muscle protein synthesis is very sensitive
to wide range of insults (Lang et al., 2007). Metabolic
response to injury and sepsis: changes in protein
metabolism. Amino acids are released from the protein
mass as a result of imbalance between protein synthesis
and breakdown. Several hypothesis have been put forth
to explain the different patterns of muscle protein based to
explain the different patterns of muscle protein based on
the tissue responses to various stimuli (Biolo et al., 1997).
Decreased m muscle protein content and an increase
n protein
intravenous administration of human recombinant TNF-
in rats (L1 et al., 2008, Kim et al., 2007). Skeletal muscle
protein and RNA content was significant reduced in
infected rats as compared to controls three days after
inducing thermal injury (Dwarakanath et al., 2004).

Nigella sativa Linn. (Ranunculaceae), commonly

liver content was observed after an

known as black cumin or black seed, 1s an erect
herbaceous anmmual plant. Its seeds have shown to contain
more than 30% (w/w) of a fixed o1l with 85% of total
unsaturated fatty acid (Houghton et al., 1995). The
experimental studies showed that, N. sativa seeds
decreases the serum total lipids and body weight in
Psammomys obesus sand rat (Labhal et al, 1997),
mncrease serum total protein (Haq et al., 1995) and shows
diwetic and hypotensive effects in spontaneously
hypertensive rat (Zaoui et al., 2002).

Production of peroxides by enzymatic reaction of
arachidonic acid with oxygen is the key step in the
biogenesis of physiologically important compounds,
e.g., prostaglandin, thrombaxanes, prostacyclines and
leukotrienes. Imjury induces hydrolysis of membrane
bound fatty acids, followed by their transformation to
hydroperoxides by lipoxygenases in presence of oxygen
(Spiteller, 1993). However, the played by
prostaglandins, leukotrienes and oxygen radicals in
inflammation and pain is well documented (Hardman and
Limbird, 2001). Thymoquinone is an active ingredient from
N. sativa seeds has been shown to be potent inhibitor or
eicosanoid generation, namely thromboxane B, and
leucotrienes B,, by inhibiting both cycloozygenase and

role

5-lipooxygenase enzymes, respectively (Houghton et al,
1995; El-Dakhakhny et al, 2002). This antioxidant
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property would explain its action against CCl,
hepatotoxicity (Nagi et al, 1999), liver fibrosis and
cirthosis  (Turkdogan et . 2001) and hepatic
damage mduced by Schistosoma mansoni nfection
(Mahmoud et al, 2002). Glutathione (GSH), a sunple
tripeptide, has been shown to play an important role in
cellular metabolism and protection of cells against free-
radical induced oxidant injury and hence the prevention
of tissue integrity (White et al., 1994). This study was
undertaken to investigate the effects of N. sativa oil on
the metabolic responses to prolonged systemic injury in

rats.

al.

MATERIALS AND METHODS

The present study has been performed at College of
Applied Medical Sciences, King Saud University, Riyadh,
Saudi Arabia during Tan-Tun, 2007,

Animals: Forty-eight male Wistar albino rats of roughly
the same age weighing 120-130 g were received from
Experimental Ammal Care Center, College of Pharmacy,
King Saud University, Riyadh. The rats were housed in
separate cages and mamtamned under standard conditions
of temperature (23+1°C), humidity (50-55%) and light
12 h light/12 h dark cycle. The amimals were acclimatized
for a week with free access to rat chow and tap water.

Diets: Rat-Chow (RC) commercially available diet
contains: 20% crude protein, 4% crude fat, 3.5% crude
fiber, 6% ash and vitamin and minerals and energy was
2850 kecal kg™ (Manufactured by: Grain Silos and Flour
Mills Orgamzation, Riyadh), High-fat-diet (20% butter oil)
(HFD) and M. sativa oil diet (NSOD). The composition of
the test diets is given below:

Cormposition of the diets (g/100 g diet)

High fat N sativa
Ingredients diet (HFD) oil diet (NSOD)
Casein 18.0 18.0
Com starch 23.5 23.5
Sucrose 23.5 23.5
Celhilose 10.0 10.0
Butter oil (Fat) 20.0 16.0
Black seed oil - 4.0
Standard mineral 5.0 5.0

and vitamin mix

Diets were prepared every week, packed m small
packs of 500 g and stored in refrigerator. After the
adjustment period, the rats were divided into 3 groups (12
rats in each group) and fed with RC, HFD and NSOD for
six consecutive weeks. Individual body weights were
recorded every week on Saturday morning.
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Systemic injury: The method employed was a simple
reproducible model of systemic injuy which can be
induced quickly in a series of three subcutaneous
injection of turpentine (2 mI kg™ b.wt.) into separate sites
in the dorso-lumber region, two lateral and one (the last)
situated in midline (Wusteman et «l., 1994) at 48 h
intervals. This model causes a sterile abscess, stops
growth and induces an acute-phase inflammatory
response over a 6-8 days period (Moshage and Tansses,
1987; Myers and Fleck, 198%8).

The turpentine injected (traumatized) groups and their
respective controls were fasted overnight, anaesthetized
with diethy] ether (48 h after the last turpentine injection)
and blood samples collected through cardiac puncture.
Immediately the organs (liver, heart, kidneys, spleen,
visceral fat pads and gastrocnemius muscles) were
dissected weighed them separately and organ weights
were calculated as g/100 g body weight. Part of liver
samples was preserve in 10% formalin solution for
histopathological evaluation. The remaining liver samples
and gastrocnemius muscles were dipped in liquid nitrogen
for a minute and stored at -70°C till analysis. Blood
samples were centrifuged at 5000 rpm for 10 min and
serum samples were stored at -20°C till analysis.

Laboratory procedures and analysis of serum samples:
Standard methods were employved for all the
measurements in  serum and tissues. Aspartate
aminotransferase (AST), alamne aminotransferase (ALT),
acid phosphatase (ACP), alkaline phosphatase (ALP),
glucose, triglycerides, cholesterol, albumin and total
proteins concentrations were estimated in serum by using
commercially available diagnostic kits (Randox diagnostic
reagents, Randox Laboratories, TJSA). Serum insulin levels
were measured by immunoenzymatic calorimetric method
based on ELISA. The protocol used was according to the
methods described for the kit (DTA. METRA, Ttaly).

Serum TNF-o concentration was estimated by using
the CYTELISA rat TNF- & obtained from CYTIMMUNE
Sciences Inc., Maryland, USA. All samples were assayed
in duplicate. The intra assay variation was 6.7%. To avoid
inter assay variation all samples were run at one time.
Optical density of each well was determined by using a
microplate reader (Thermo Labsystems, Finland).

Serum IL.-6 was estimated by using the ELISA
Quantikine rat IT.-6 immunoassay kit obtained from R and
D Systems Inc., Minneapolis, MN, USA. The samples
were assayed in duplicate. The intra assay variation was
5.5%. To avoid inter assay variation all samples were run
at one time. Optical density of each well was determined
by using a microplate reader (Thermo Labsystems,
Finland).

Estimation of total proteins and RNA levels in tissues:
Total proteins in liver and gastrocnemius muscle

976

homogenates (25%, w/v) were measured by folin-phenol
reagent after rediluting (1:9 v/~) the homogenates
with double distilled water following the method of
Lowry et al (1951). Nucleic acids (RNA) were measured
following the method of Bregman (1983). Frozen tissues
were homogenized with 4 volumes of ice cold distilled
water. The homogenates were suspended in ice-cold
trichloroacetic acid (TCA). After centrifugation, the pellet
was extracted with ethanol. Quantification of RNA, the
nucleic acid extract was treated with orcinol reagent and
the green color was read at 660 nm. Standard curve was
used to determine the amounts of RNA present in tissues.
Total protein and RNA concentrations were calculated as
pg and mg per 100 mg wet tissues, respectively.

Estimation of glutathione (GSH) levels in tissues:
Glutathione concentration was assayed using the method
of Sedlak and Lindsay (1968). A cross sectional piece of
liver and gastrocnemius muscle tissues were homogenized
in ice-cold 0.02 M ethylenediaminetetraacetic acid
(EDTA). Aliquots of 0.5 mL of the tissue homogenates
were mixed with 0.2 M Tris buffer, pH 8.2 and 0.1 mL of
0.01 M Ellman’s reagent, [5,5”-dithiobis-(2-nitro-benzoic
acid)] (DTNB). Tubes were centrifuged at 3000 g at room
temperature for 15 min. The absorbance of the clear
supernatants was read in a spectrophotometer at 412 mp
in 1 cm quarts cells. The concentrations were estimated by
using the standard curve.

Estimation of malondialdehyde (MDA) levels in tissues:
The method described by Ohkawa et al. (1979) was used.
MDA was measured as an indicator of lipid peroxidation.
Liver and gastrocnemius muscle tissues were
homogenized in KCl solution and incubated with
thiobarbituric acid. After centrifugation the pink clear
layer was read at 532 nm. Malondialdehyde bis (dimethyl
acetal) was used as an external standard.

Histopathological assessment: The liver samples
preserved in 10% natural buffered formalin and processed
for routine paraffin block preparation. Using an American
optical rotary microtome, sections of thickness about 3 um
were cut and stained with hematoxyline and eosin
(Culling, 1974). The slides were then examined under a
microscope  for pathomorphological changes as
congestion, hemorrhage, edema, erosions and fatty
bodies using an arbitrary scale for the assessment of
severity of these changes.

RESULTS

Saturated fat feedings, significantly (p<0.001)
increased the body weights within a week compared to
rat-chow fed animals. Whereas, N. sativa oil
supplementation delayed the significant increase till 3-
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weeks (Fig. 1). Effect of dietary fats on body composition
of normal and traumatized rats was showed in Table 1.
Turpentine-induced trauma significantly increased the
liver, kidney and spleen weights in RC and HED fed rats
compared to their respective group of controls. However,
such trauma effect was found significantly less in NSOD
supplemented rats. Mean weight of visceral fats was
significantly mncreased in HFD fed amimals compared to
RC and NSOD fed rats. In M. sativa oil diet fed rats the
weight of fat pads was not significantly altered as
compared to controls.

Injury mcreased the serum AST and ALT levels inall
dietary groups significantly compared to their respective
controls (Table 2). In M. sativa oil diet fed trauma animals
the enzymes were increased compared to controls but
these levels found significantly less than SFD fed
traumatized rats. Trauma also increased the serum ACP
and ALP levels, although those were significantly less in
NSOD group compared to SFD fed rats. Trauma caused
significant (p<0.001) increase m serum TNF-¢¢ and IL-6
levels in all dietary groups. N. sativa oil found protection
in the interleukins increased levels that caused by trauma
while compared to rat-chow and butter oil diet fed
traumatized rats (Table 2).

Three turpentine injections significantly increased the
fasting serum glucose and insulin levels in RC and HFD
fed ammals as compared to their respective controls.
N. sativa oil showed hypoglycemic effect agamst the
glucose increase induced by the injury and found glucose
values significantly lesser than the trauma HFD group
(Table 3). Butter o1l diet supplementation for 6 weeks
caused sigmficant (p<0.05) mcrease in serum triglycerides

and cholesterol levels compared to the rat-chow fed rats.
Injury caused significant increase the serum triglycerides
levels sigmficantly (p<0.05) n RC and HFD fed rats.
N. sativa ol showed hypolipidimic effect against the
increase in lipid profile (Table 3). In contrast, injury
caused significant decrease in serum total proteins and
albumin levels. In NSOD fed rats the trauma effect was
mirmeal so that the total protein and albumin levels remain
unchanged (Table 3).

Turpentine-induced trauma decreased the protein
concentrations significantly in liver and gastrocnemius
muscle tissues compared to their respective controls.
Such decrease was found less in NSOD fed rats compared
HFD fed animals. Similar decrease was seen in RNA levels
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Fig. 1: Mean body weight increased of rats
supplemented with RC, SFD and NSOD for six
weeks. *p<0.05, **p<0.01 and ***p<0.001; vs RC
group (student’s t-test), 24 rats were used m each

group

Table 1: Mean organs weights of rats traurnatized with 3 subcutaneous injections of turpentine at 48 h intervals and their non-traumatized controls as affected

by 6 weeks of different dietary treatments

Organs weight (g/100 g body weight)

Dietary

treatments Liver Heart. Kidney Spleen Gastrocnermnius muscle  Epididymal fat pads

RC Control 3.21+0.13 0.34+0.09 0.74+0.05 0.54+0.02 0.82+0.03 1.54+0.12°
Trauma 3.87£0.23% 0.35+0.06 0.8940.03* 0.7840,03# #4- 0.85+0.04 1.1340.08%%

SFD Control 3.28+0.18 0.34+0.05 0.80+0.04 0.61+0.03 0.87+0.05 2.2440.13*
Trauma 3.95£0.20% 0.3620.04 0.98+0.03%+* 0,980, 04+ #4132 0.8420.04 1.6540,15%!

NSOD Control 3.44+0.19 0.32+0.06 0.71+0.06 0.55+0.02 0.79+0.07 1.75+0.17
Trauma 3.56+0.21 0.3420.07 0.81+0.04 0.67+0.03+2 0.81+0.06 1.4740.12

*p=<0.05, **p<0.01 and ***p=<0.001; vs respective controls (student’s t-test), *°p<0.05 non trauma dietary groups compared to each other, *vs RC, “SFD
and “NSOD, **p<0.05 Trauma dietary groups compared to each other 'vs RC, 2SFD and *NSOD, Six rats were used in each group

Table 2: Mean serum AST, ALT, ACP, ALP, TNF-¢ and IL-6 concentrations of rats trawnatized with 3 subcutaneous injections of turpentine at 48 h
intervals and their non-traumatized controls as affected by 6 weeks of different dietary reatments

Dictary treatments AST(UL™H ALT(UL™YH ACPUL™ ALP (UL TNF-¢ (pg mL.™h IL-6 (pg mL”™YH
RC Control 72.8445.94 24.22+0.91 04.72+7.02 301.0147.85 42.65+£3.78 164.714£9.37
Trawmna 121.00£16.47% 36.08+2.40%%  133,09+£5.69%%%  363.14+11.306%H3 107.65£7.45% %3 2142545 22003
SFD Control 79.08+7.78 27.8243.73 112.48+8.55 206.50+£11.07 44.98+£6.02 163.07+£8.37
Trawmna 138.25+13.39%+F 43 88+2 59%+3 136.54+8.28 369.78+12.07+F 127.98+7,12% 543 236.85+10.06% **+3
NSOD Control 71.76+9.15 27.16+1.63 111.98+5.67 309.60+13.22 3897416 150.12+7.32
Trawmna 98.50+10.072 34.06+1.18% 114.16+5.42! 326.30+7.4712 87.1343. 77412 186.22+7.14% %12

#p<0.05, **p<0.01 and **#p<0.001; vs respective controls (student’s t-test), ®p<0.05 non trauma dietary groups compared to each other ¥s RC, 'SFD and
*NSOD, ‘#p<0.05 Trauma dietary groups compared to each other "'vs RC, 2SFD and *NSOD, Six rats were used in each group
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Tale3: Meansemm ghicose, irsulin, triglycendes, choleserol, total proteins and allimin corcertrabions of mbs taumatized with 3 ;sabcutaneons tgechons
of turpentine at 45 h irdervals and their non-traimatised conbiols as affected by & wreels of different dietry teatimerts

Dietary Ghicose Iulin Trglyrendes Choles tercl Total potems AThurnin

freatments (Mol L7 [ ml™) [z dL™) [z dL7) (zL79 L™

RC Conbol 10 44+0.25 3405305 o 3047 5 72544 TRk T B S 36 344054
Trammma 12 90 754 51122 T 1472 8A0+14 20 5.45+4 87 B0 462857 19 58] [gpkda

3FD Conbol 1028+0.17 4081287 153.23+8 95 1274445 45= 5. 15%+5.04 13530598
Tranma 126240 4=t B2 1044050+ 15474117 41% 13.65£5.25 52,4547 Sk 213240 Gk

HEoD Caontol 1027+0.25 F7BH5.28 10Re0+14 A6 64544 9 71544825 2525079
Tranma 10.7440.521 05544 56+ 141.0+11 58 1045744 64 B5.54+3.58 414067

#p=0 .05, #p=0.01 and #=¥p=0 001, w5 wspective controls (shadent™s t-test], “p=0 05 non tranrma distary gmmaps conpared to each other s BC, BFD and
NS00, Pp=005 Trauna dietary gronps compared o each other 'vs BC, %8 FD and "ME0OD, ik rats wete used in each group

Tadled: Mean ENA and total protein concerntrabions in liver and gastrocnenmis nascle of rats trayimatized writh 5 suboutaneons injectorns of tirpentine at
48 h intervals and their non-tan matieed controls as affected by & weels of differert dietany teatments

Liver Gastrocnernmis nuscle
Diietary EMA Total protein REHA Total peotein
treatments (pef100 mz) (=100 g (100 me) [anzd100 mg)
RC Contbiol 4842+ 14 78 1724037 o adrsaT 22068
Tranma TR Ba g Sttt 15240 25=ka 124 3746 Setet 19,270 4
SFD Comtiol £39.78:19 27 17ee0.47e B3 782587 21 9049
Tranma D24 55 2] Stk 14 B[] Joetk 123 P47 Dptettat 18 870 354k
HIoD Comtiol 60897821 29 la 50 27 T A5e 2178054
Tranma TRA ATl f AL 1 0 Fiet! 106 4Fh 5202 19 50 37

#p=0 .05, #p=0.01 and *=#p=0001, v wspecthve controls (shadent™s t-test), “*p=005 nen trarma distary gyoaps conpared to each other s BC, BFD and
HEOD, Pp=005 Trauna dietary groups compared to each other 'vs RC, *5FD and "M30D, Six rats wee used in each group

Tale 5: Mean glutathone (G5H) and malondialdehyde (BMDA) concertration m hver and gastocnenms nuscle of rak tranmahmed with 3 suboutaneos
irmgectiors of tarpertine at 48 h irmtervals and their non-bammatized combrols as Afected by Aweels of different dietary treshments

Liver Gastrocrenms nmscls
Drietary GIH MLi GIH MDD
treatments [nonolfl 00 mg) (ol 71 [nonolfl 00 mg) (nomal 71
RC Comtiol 157 586 95 24712 45 25 8%11 47 Q5 254 32
Tramma 127 3445 kel 3257411 Sk 157 547 550 167 Boen Fret
IFD Comtbol 194 75857 I A1 RS 249 15877 115347705
Tranma 1213 +7 Bkl oA 157 5540 Ok 204 AR 124N
HioD Combiol 179.577.58 2] a0 13 238 N6 508 25 344 0k
Trama 1574648 Skl S TaaR 4Ek i 10987+ 5. 054k 1 155 3 7.5

#p=0.05, #p=0.01 and *=++p=0001; v wspective cortrols (shadent’s t-test), “p=005 non tranma distary groaps conpared to each other s RC, 25 FD and

HEOD, Pp=005 Trauma dietary gronps compared to each other 'vs BC, %S FD and "N30D, S1x rats wete used in each group

after tupentine<dnduced trauma. However, M sathar oil
found reduced the trauma effect in both the tissues
cormpared to saturated fat (Table 4).

Lipid peroxidation matker, NDA  significantly
elevated by the turpentine-induced trauma in all dietary
groups compared to their respective controls and in
contrast the G35H levels were significantly decreased in
tizsues of traumatized rats. However, the oxidative stress
induced by the travma was found sgnificantly lesser in
A sativa oil supplemented rats compared to SFD fed
anitmals (Table 5).

Histopathological evaluation in liver of normal and
injured rats showed in Fig 2-7. The slide from liver of non-
traumatized rat (Fig 2} in control (rat-chow fed) group
showed nonmal configuration. Three tutp entine inj ectiong
to control tat (Fig. 3% induced changes in liver incuding
mild necrosiz, inflammation and degeneration in the
hepatocytes. Saturated fat  diet supplementation for
6 weeles (Fig. 4) showed fatty bodies in lver Trauma

Fig. 2: Section through liver tizsue of control rat fed mt-
chow showing nonnal appearatice

showed wiszible changed in liver as necrosis, congestion
and inflarmation in rat supplemented 3FD for 6 weelss

07E
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Fig 3: Section through liver tizque of travmatized rat fed
rat-chow found mild necrosis, inflammation and
degeneration in the hepatocytes

Fig 6: Section through liver tissue of rat fed with
N sathvr o1l diet for 6 consecutive weelis showing
fatty bodies

Fig 4: Section through liver tissue of control rat fed 20%
butter oil diet for 6 consecutive weeks showing
fatty bodies

Fig 5 Section through liver tizque of travwmatized rat fed
20% tbutter oil diet for 6 consecutive weeks
showing necrosis, congestion and inflammation

079

Fig 7. Sectionthrough liver tissue of traunatized mt fed
M sathve oil diet for 6 consecutive weelis showing
mild congestion

(Fig ). N sathog oil diet mpplementation to normal mts
(Fig &) for sz weels showed lesser fat deposition in liver
than the mts in SFD fed group. Injury caused with
turpenting injections to rats fed with & sofive oil diet
showed tmild congestionin liver (Fig 7).

DISCUSSION

I the present study, body weight and wisceral fats of
0% mturated fat supplemented rats dgnificantly
increazed compared to the controls. These results are in
agreernent with our earlier studies that, 20% butter oil diet
dgnificantly increazed the body weights and fat pads
(Alsaf, 2004; Alsaifand Duwaily, 2004, Alsatf, 2008). 4%
M sativa ol combined with 16% butter oil diet delayed
the hody weight increase from week 1 to 3and decrease
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gastrocnemius is observed after acute or chronic trauma
suggesting that IL-1 plays a role m the trauma-induced
inhibition in protein synthesis in muscle (Cooney et al.,
1999). N. sativa oil diet increased the levels of that
decreased by turpentine injections. In our recent study,
(Alsaif, 2007) thymoqunone protected the ethanol-
induced decrease in hepatic total protein levels.
Turpentine-induced trauma significantly increased the
RNA levels of tissues in present study. The mechanism
responsible for augmented hepatic RNA during trauma
has not been elucidated. Several reports have shown that
mnfusion of TNF-¢ also results m an elevated RNA
content in liver (Charters and Grimble, 1989; Cooney et al.,
2000). Enhanced rates of RNA synthesis in liver nucleoli
isolated from rats 12 and 24 h after turpentine treatment
were reported. In the present study, as indication by the
changes in glutathione and malondialdehyde levels
turpentine induced injury increased the oxidative stress in
liver and skeletal muscle of the rats in all the dietary
groups. N. sativa oil diet reduced to oxidative stress-
induced by turpentine as compared to butter oil diet fed
rats. Cellular concentrations of GSH have been shown to
inversely correlate with the degree of cell lipid
peroxidation while increased tissue malondialdehyde
levels implicate that available antioxidants were
madequate to avoid lipid peroxidation (Garrido et al,
1993). Mean MDA levels in both liver and gastrocnemius
muscle ncreased in all mjury groups compared to
respective controls indicating increased lipid peroxidation.
MDA levels were shown to increase 3-fold after a burmn
injury in sheep (Daryam et al., 1990). Effect of N. sativa
seen 1n the present study against oxidation induced
by twpentine attributed to its antioxidative properties.
Al-Ghamdi (2003) reported that N. sativa seeds have
antioxidant  characteristic  showmg  the protection
against CCl,-induced hepatotoxicity. Another  study,
Mahmoud et al (2002) concluded that, N. sativa oil has
immunomo-dilatory effect against Schistosoma mansoni
infections in mice. The results are revealed with
histopathological evaluation found protective effect of
N. sativa oil against injury-induced with turpentine
injections. Furthermore, our results are in agreement with
earlier reports that, N. sativa has beneficial effect against
oxidative stress-induced wither via high-fat-diet feeding
or ischemic pro-oxidation. Further studies are required to
find out its effects over chronic high-fat-diet exposure
along with chemically-induce pro-oxidation process.
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