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ABSTRACT

Using pharmaceutical plants in reducing stress péay key role in preventing damages of heat str€ks. goal of
this study was investigating the anti-stress effe€tgarden sage (Salvia officinalis)in mice. Fiftpature mice were
studied in five groups including control, 0, 10@02 and 400 mg/kg weight of body of hydro alcoheftract in
drink water. Mice were under heat stress¥8%&° C) for four hours a day. At end of period, didlosamples were
prepared and liver enzymes AST, ALT, and ALP wemdiesl. According to results, ALP was decreasedero
groupswhereas100 mg/kg compensated the reductioB.(b). AST amount was not different in treatngnoups.
The amount of ALT was decreased in zero group Batahd 400 mg/kg doses compensated the reduction (p
0.05). On the whole, hydro alcoholic extract of dgm sage could reduce negative effects of heatssta liver
enzymes does dependently.
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INTRODUCTION

Heat stress is one of ranchers especially in tedpiegions. High evaporation from the surface & tiody is the
main mechanism of defense against rising tempastiWhenthe temperaturesuddenly or more than talerizvel
of animalrises, homeostasis of body will be logigtiieand reproduction will be decreased and eweathdmay be
occurred [1].

Increase in temperature and humidity in summercearse physiological and behavior changes in th@aniThere
aremanymanagement techniques to deal withheatsstimduding proper nutritionandinclusion ofvitamins
andantioxidants andmineralsin the diet [2].

Using pharmaceutical plants in reducing stressptay key role in preventing damages of heat stréssse plants
have been used from ancient times and the benéfitem are obvious.

Garden sageSalvia officinali3 from labiatcaefamily is a pharmaceutical planthwanti-stress effects. Leaves of
this plant are tonic and energy provider due tarnessence and tannin. Furthermore, it is diuratiticonvulsant,
antipyretic, facilitatesdigestion, and lowers blsodar. Anti-oxidant properties of garden sage awilzed to
phenolic compounds like touon, sineol, and cam@joflhe extract of this plant is used in exterrsd to heal and
disinfect wounds. The highest essence is obtaimdlbwering time and the most important componeftsssence
are: Alpha terpineol11.13%, linalin acetate 23.08%d linalool 30%. Also, beautifulleaves andflovedrshis
plantand high smell atflowering stage,and consideri phenolic compoundswiththe ability toactas
anelectrondonorand the ability tochelatemetalioodpced,these compounds can be absorbed or inf@bitddicals
andantioxidant activity ofsage is possibly duetsplienolic compounds [4].The mostwell-knowncompadsefthis
plantareT-cadinolandCaryophylleneoxide[5].
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Heat stress increases free radicals and thesealadiause various diseases. Free radicals are atitimsone

electron in outer ring,high oxidation power andligdor damage to proteins, DNA and vital comporgenf cell

including lipids and enzymes. Reactive oxygen smeeare from free radicals which areproduced in lamcad

intracellular redox reactions. Accumulation of thesatters is an important reason of appearanceaof/iseases
[6]. Live organisms have complicated anti-oxidapstem to defend against active species of freecatsliand
reducing their destructive effects. Anti-oxidansm acts as enzymatic and non-enzymatic antiokidefense
system. Anti-oxidant compounds which are extaribods are vitamins, poly phenols and carotenes[7].

According to our searches, there is no scienttiicly about the effects of this plant on liver enegmunder heat
stress. Therefore, this research was carried oinviestigate the effects of garden sage's extragtrevention of
changes in liver enzymes under heat stress.

MATERIALSAND METHODS
Fifty female mice by mean weight of 30 to 35 g werepared and kept for 15 day to adapt to enviraime

Flowering branches of garden sage were dried andegt. Hydro alcoholic extract was prepared toinse0, 200
and 400 mg/kg of body weight doses.

Mice were divided in five groups (with 10 membanseiach group) including: control group to determtime base
levels of liver enzymes, zero group which experehthe heat stress without any extract, and tmestrent
groups which received 100, 200 and 400 mg/kg eixinagdrink water.

Heat stress was enforced using electrical heatetseaperature was adjusted about 36.5¥0Gontrol group was
under 22-24 °Ctemperature. After 30 days, blood ptesn were taken in heparin tubes and aspartate
aminotransferase (AST), alanine aminotransferasd)Aand alkaline phosphatase (ALP) enzymes ofrptasiere
measured in laboratory.

- Statistical analysis
Obtained data were analyzed using SPSS prograrh@Ddest at 5% probability level.

RESULTS

ALP amount was different significantly (p<0.05)dontrol and zero groups. Using 400 mg/kg of extdeatreased
ALP (p<0.05) but 100 mg/kg compensated this reduactiFigure 1).
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Fig 1: Mean comparison of ALP in all groups

AST amount was not different in various treatmewoiugs at 5% probability level (Figure 2).
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Fig 2: Mean comparison of AST in all groups

Difference of ALT levels in control and zero groupas significant (p<0.05). The amounts of this enayin 200
and 400 mg doses were significantly different froeno doses and were close to control group (Figure
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Fig 3: Mean comparison of ALT in all groups
DISCUSSION

The difference between control and zero groupsAloP enzyme indicates that heat stress reducedetiigme.
Also, 200 and 400 mg doses were significantly d#fé from control group (p<0.05) and between these
twogroups,the doseof400reduce theALP more.The rdiffiee between 100 and200mg/kgdoses withzerodose
groupswas not significant, but the difference wigmicantbetween thedoses of 400mg/kg andzero (and
reducedALP. Thedifferencesareshownin Figure 1.

AST amount was not different in various experimegtaups thatmean heat stress didn’t have a daféett on this
enzyme changes.

Increase in liver enzymes has been introduced asore of damages to liver cells. Increase is ASTais
sensitivespecific indicator of liver cells injurig®]. ALT enzyme is more specific indicator of livijuries[9], and
high levels of ALP, and AST enzymes and bilirubia aymptoms of liver injuries [10].

ALT is a gluconeogenicenzyme. Along diabetes, whisulin signal is reduced this enzyme will be gased. This
increase can even not be related to liver injuf@sLaw etal. researches showed that flavonoidkice plasma

sugar.

Phenolic compounds control the activity of HMG-C@&ductasewhich leads to reduction of liver chotdstand
prohibits fattyliver;therefore reduce liver enzynbegels in plasma [11].
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Live organisms have wide complicated anti-oxidaygtem to defend against active species of freecatsliand
reducing their destructive effects. Enzymatic deéesystem like superoxide dismutase, glutathionexmase,
catalase and non-enzymatic system such as foodxdaints (vitamins, poly phenols and carotenes)faam the
most important defense systems of body to adjstthount of reactive oxygen species under strésgliding
hydrogen peroxide, oxygen active forms (ROS), suyide radicals, hydroxyl radicals. These mattersciviare
derived fromthe metabolism ofoxygenin theintradalitedoximbalance, can damage large molecules Itsf Idee
proteins, fats and DNA severely [6].

Oxidative stresses in biosystems were propose®® by Cayseet al. which announced oxidative sisresaused
by an imbalance in the pro oxidant/ antioxidanteys[7]. Anti-oxidant properties of garden sage ascribed to
phenolic compounds like touon, sineol, and camjphjor

ALT is a specific enzyme which is increased onlyliirer diseases and AST is increased in Liver paigmal
injuries as well as damage to the heart muscle.i/the permeability of liver cells membranesis iased due to
injuries, these enzymes will be releasedin bloodaond more [8].

CONCLUSION

Whenever heat stress cause lower movement and ofistap protein catabolism and gluconeogenesis lball
decreased and the amount of these enzymes widdheed. Results showed that garden sage's extnagiensated
this deficit.

Considering that AST amount was not changed siifly in this study it can be said that liver tisswvas not
damaged by heat stress.

Significant ALT reduction showed reduction in liv@etabolism which this difference was increase#idiét and 400
doses of garden sage and this dose of extractdause metabolisms and shows compensation thetieduc

The difference between ALP amount of zero group ematrol group was significant which shows agaiwédo
general metabolism of liver.On the whole, gardegesaxtract in 400 mg/kg dose had the best effeatedncing
negative effects of heat stress on liver enzymescanld return these enzymes to normal metabolisrody.
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