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ABSTRACT

The aim of this study was to evaluate the effects of Berberis vulgaris extract, aerobic exercise or their combination
on the indicators of fatty liver, including serum C-reactive protein (CRP) and serum alanine aminotransferase
(SGPT) in Wigtar rats. Forty male Wistar rats were divided into 5 equal groups, including B. vulgaris extract,
aerobic exercise, B. vulgaris extract combined with aerobic exercise, control and hyperlipidemic group. After blood
sampling, CRP and SGPT levels were measured and the data were analyzed by ANOVA and least significance
difference tests. SGPT enzyme activity in all experimental groups was reduced significantly compared with
hyperlipidemic group (P<0.05). Also, the results of the CRP level in the group receiving the extract of B. vulgaris
combined with aerobic exercise showed the lowest average and the largest difference with the hyperlipidemic group
(P<0.05). Aerobic exercise combined with B. vulgaris extract could improve fatty liver and is beneficial in these
patients.
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INTRODUCTION

Recent studies have indicated that the prevalehoemalcoholic fatty liver disease in communitisshigher than
previous estimates. The prevalence of nonalcolfattg liver disease in Iran in different studiest@een obtained
approximately 30% [1]. Increased levels of serunnaitnansferases is a general symptom of advandsdlifeer or
steatohepatitis. Studies have indicated that leresymes are an easy, available (probably the betgx for liver
condition [2]. Increase in serum aspartate amimsfexase (SGOT), serum alanine aminotransferas®TGr
both is usual and/or their level rarely exceedess than 10 times the normal upper level. SGRilae associated
with the inflammation caused by fat accumulatiorthia liver than other liver enzymes, and its insegaplasma
level is associated with abdominal obesity, metabsyndrome, dyslipidemia, hyperglycemia, hyperiemsand
type 2 diabete [3, 4, and 5]. C-reactive proteiREJ is also examined to investigate infection pesgion or the
pressure on liver [6].

Physical activity is thought to inversely correlatéh CRP [6, 7]. Oxidative stress has been dematext to be
involved in physiology of fatty liver [8]. Exercisacreases second messengers in skeletal musglesi¢@ved by

improved intake of glucose and decreased insusiistance. Therefore exercise is thought to cortipositively to
treating, controlling, and preventing acquisitionnonalcoholic fatty liver. Studies of human andieats indicate
that exercise positively affects fatty liver ana ttvays of liver function in a relatively weight fs1dependent
manner. Exercise causes increase in the functiolivef glucagone which is stimulant of glucose proiibn

pathways. Increased function of glucagone due &vaise causes some changes in expression of lerer ghich
agrees with increased lipid peroxidation [1, 9,.10]
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Meanwhile aerobic exercise is a class of exerdiseugh which the efficiency of energy productiorsteyns and
cardiorespiratory resistance is enhanced, howéwelgevel of free radicals increase, too (4). Fesbcals, including
reactive oxygen species (ROS), are referred tartbiecules that are active and are easily transforim@ active
types [11].

Moreover the role of natural compounds, in additionexercise, in treating diseases is being largelgressed.
Chemical and herbal medicines, in addition to welghs, are used to treat fatty liver [8, 11]. Mzdal plants are
thought to exert better effects than chemical diogsause of fewer side effects [8, 11, 12]. On¢hese plants
which cause weight loss, in addition to having @itlant properties, iBerberis vulgaris L. because some studies
have demonstrated thBt vulgaris could lower cholesterolemia through a mechanidfferdint from that of stanin
drugs [1, 3, 13].

As the exercise is associated with increased fegkicals andB. vulgaris has antioxidant properties, exercise
alongside the use &. vulgaris extract could have a better effect on nonalcohfality liver disease than exercise
alone. Therefore, the present study was conductecbmpare the effect of aerobic exercise alongsidbe B.
vulgaris extract use with exercise alone on levels of SGE0QT, and CRP in wistar rat with fatty liver.

MATERIALSAND METHODS

In this experimental study 40 male wistar rats, weeks old, acquiring fatty liver by high-fat dieere kept in
Animal Laboratory of Shahrekord University of MedlicSciences at 22-27°C for six weeks. Food and naése
freely available throughout the study. The assigmnoé the rats to the groups was done in a marméhnat the five
groups were homogeneous for age and weight. Wiatarwere randomly assigned to five equal groupsedét
experimental groups and two control groups) of eighich. Group 1 underwent aerobic exercise thremiA5
sessions a week for six months. Group 2 was daiaged byB. vulgaris extract at 400 mg/kg. Group 3 underwent
aerobic exercise alongside takiBgvulgaris extract. Group 4 (hyperlipidemic group) receivadychigh-fat meals
and group 5 (control group) was left untreated wibhexercise, drug, or high-fat meals.

- Diet formulation

To make the rat’s livers fatty, Persintra-M lotion ficepare 100 g of Persintra-M lotion, 1 g choledtgalm oil of
80% purity, and intralipid liquid per 100 g egg kalere used). To induce hypercholesterolemia 25hudesterol
was concentrated to 2 mL and daily gavaged toate(b). In additiorthe rat'smeal was brought to 1% cholesterol
and 20% sugar by palm oil, sugar, and cow fat.

- Exerciseplan

All the exercise period was divided into three msasn the first (adaptation) phase, the rats veatke treadmill at
5-10 m/min and 0° steep for 10 min for one weekeAthe rats adaptation to treadmill, in overloadge the speed
and duration of exercise at different sessions wereased gradually within three weeks to reacthéospecified
rate, 20 m/min for 40 min. Finally in fixation pleaghe exercise continued at 20 m/min for 40 mimtfm weeks.
Of 40 min exercise in the final phase, 5 min (atd/enin) was specified to warm-up and at the endrgf sessions
for cool-down the treadmill speed was declined imith min.

It is noteworthy that the exercise intensity foalaitic rats in the previous studies was determésegiqual to lactate
threshold. To stimulate the rats to run, audio gkamt (knocking on the treadmill wall) was usedr Hos purpose,
electrical stimulant at low voltage alongside austimulant was initially used and after the ratseveonditioned to
concurrent two stimulants, only audio stimulant wasd in later sessions for observance of ethiemiohal studies.
For adaptation the rats of the control group walkedreadmill at 10 m/min and O degree steep S5amreek.

- Extraction and the extract use

In this studyB. vulgaris samples were obtained from reliable sources aed after the samples were confirmed by
Medical Plants Research Center. The plant was paethas dried and pulverized by a mechanical Miu{inex,
Japan). To prepare hydroalcoholic extract, the moved B. vulgaris root was dissolved in 2 L water and alcohol
70% and the solution was left at laboratory temipeeafor 72 hours. Then the solution was filtereahcentrated by
rotary, and incubated at 37°C for three days. Tepare the extract at 400 mg/kg, 80 mg of the eitnaith
reference to 200 g weight of the rats, was dissbimel mL distilled water and was daily gavagedhi® rats.

- Dataanalysis

The data were analyzed by descriptive and analyttatistics. Descriptive statistics were mean atahdard
deviation and illustrations were graphs. Analytisaatistics was ANOVA used to compare means andt lea
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significance difference (LSD) used to investigattei-group differences. All data analysis was dbgpeSPSS 20
and P<0.05 was considered as the level of signifiea

RESULTS

There was a significant difference in activity @&&BT in all experimental groups compared to the Hiypdemic
group (P<0.05) (Fig 1).
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Figurel. The comparison of serum levels of SGPT activity in experimental groupsand hyperlipidemic group

Also there was a significant difference in CRP setevel of all three experimental groujss vulgaris extract,
aerobic exercise, and aerobic exercise alondiidelgaris extract, and hyperlipidemic group (P<0.05) (Fig 2).
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Figure2. The comparison of C-reactive protein between the experimental groups and hyperlipidemic group
DISCUSION

By the findings of the present study, investigatidractivity of SGPT in comparison with hyperlipidé& group by
ANOVA and LSD demonstrated that all experimentalugrs exhibited a significant decrease as compaitdtie

group fed with a high-fat diet. So that the highdifterence in SGPT activity was obtainedBnvulgaris group

followed by aerobic exercise group, aBdvulgaris combined with aerobic exercise group (Figl). Tfeeeit is

inferred that use oB. vulgaris extract could be effective on treatment of nonladdiz fatty liver, while aerobic
exercise alone could be effective, as well (40-#l)hough simultaneous use of these two treatmémtsthis

disease has led to a significant difference, tHecefwas less considerable than that observede&nother two
experimental groups.

Therefore the present study findings are consistétht loon Kashkouli et al study on the effectBfvulgaris on

nonalcoholic fatty liver [1] and Marques et al stuaf treadmill exercise effect on nonalcoholic ydtver in rats fed
with high-fat diet, indicating a significant difience in SGPT and SGOT activity, hepatic steatasisvésceral fat
[9]. In a study conducted by Ahmad Mir et al, twéstigate the effect of aerobic exercises on laremymes in men
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with nonalcoholic fatty liver, a remarkable deceas liver enzymes (SGOT and SGPT) and liver tidfatiavere
seen [10].

B. vulgaris has a great antioxidant activity as many other giedi plants due to containing anthocyanins anéroth
flavonoids [11-15], therefore use of its extracticblead to decreased inflammatory factors sucBRB. Zeilace
and et al in their study demonstrated that ud® llgaris extract caused decrease in CRP, but the decreaseowa
significant [13]. In this study the lowest mean CR#iation was belong tB. vulgaris extract combine with aerobic
exercise group and therefore indicate the grediéstence from hypolipidemia group and thBnvulgaris group
and aerobic exercise group showed a small differdncdecrease in CRP compared to hyperlipidemiaigro
respectively (Fig 2). No study has yet investigathd simultaneous effect d&. vulgaris extract and aerobic
exercise. However Golzarand et al showed tBatwulgaris extract effects on inflammatory factors such as
interleukin 6 and CRP in type 2 diabetes has noaghan CRP [3], which is not consistent with thegant study.
Since this study investigated on the nonalcohdalityfliver rats on one hand and could cause predispn to type
2 diabetes in adulthood on the other hand [3, 4 4&for prevention of dangerous complicationsatfyfliver and
diabetes, use d. vulgaris extract, as an important medicinal plant, will dféective alongside practicing aerobic
exercises also it can be recommended as a pregeaniy therapeutic strategy to decrease the consezpief the
disease, such as increased inflammatory factorspapdhological complications due to the diseasevels as to
save the healthcare costs.

CONCLUSION

Finally, since the present study was conductedutiitout six weeks of aerobic exercise, longer stuffie example
8-12 weeks) could yield different findings. On th#her hand, because the present study investigateHuman
subjects, studies of aerobic exercises alongsigeofif. vulgaris extract with human subjects, both male and
female, are recommended. Moreover, in addition @P% and CRP, other effective factors such as insuli
resistance, lipid profile and liver tissue shouéddtudied.
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