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Abstract

The aromatic fruit, its extract and the oil of Juniperus Communis Lynn (JCL), a tree
species that grows in the Mediterranean and | sparta region, have been commonly used at
least for three centuries as herbal treatment and in the field of medicine. The aim of this
study was to apply JCL in various doses to rats in the treatment of hypercholester olemy
and analyse the biochemical parameters and the hystopathologic effects on kidney tissue.
In this study 35 adult male Wistar albino rats of 200-250 gr in weight were used. Therats
were divided into 5 equal groups of 7. The control group was fed with normal pellet chow,
the cholesterol (Choal) group was fed with pellet chow containing 2% of cholesterol, and the
50 JCL, 100 JCL and 200 JCL groups were fed with 50, 100, 200 mg/kg JCL ail, respec-
tively in addition to the 2% cholester ol-containing pellet chow. JCL was dissolved in 0.5%
Sodium Carboxy Methyl Cellulose (SCMC) and administered by a gavage needle. The ex-
periment was ended 30 days later and blood and kidney tissue samples weretaken. A com-
plete blood test and biochemical measurements were made. Kidney tissues wer e analysed
histopathologically. The administration of 200 mg/kg JCL led to a significant increase in
BUN and Crea levels. The administration of chol increased the TC leve significantly, but
the administration of JCL together with chol prevented this increase. The administration
of chol led a significant increase in Ox-LDL levels. However, the administration of 200
mg/kg JCL together with chol did not result in a significant increase. At the end of the
study it was found that the JCL oil showed an anti-hypercholesterolemic effect. While no
anemic effect and no distinct change overall were observed in all groups, a distinct focal
damage was observed in thetubular cast structure.
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| ntroduction nines [1-4]. In the past, the diuretic effect o tluniper
fruit was traditionally benefitted from in healirgdney
The common juniper tree (Juniperus Communis Lynn)and bladder disorders. The diuretic effect of jenipil
the leaves of which remain green throughout the $ea- has been revealed and this effect has been agtikot
sons, is one of the juniper tree species fountiémbrth-  terpinine-4-ol, which increases the glomerularrdiion
ern hemisphere. The aromatic fruit and oil of theiger  rate in the kidneys [5]. More recently, juniper bis also
has been used in herbal treatment and in the béld been administered in disorders such as rheumatigin a
medicine for at least three centuries. The fruithef juni-  arthritis. In-vitro studies reported that the egtraf juni-
per tree contains 2% volatile oil and 10% balm.r€he@e per fruit could prevent prostaglandins; this intisathat
more than 100 constituents in the fruit's volatdd. there is a scientific basis to the relaxing effefciuniper
Among these are monoterpene derivatives such & alpin disorders such as rheumatoid arthritis. In taldj ju-
and beta, mirsene, limonene, sabinene and terpole  niper extract also prevents platelet activatingdia(PAF)
which is an alcohol derivative. In addition, in tumiper and, thus, increases the blood clotting time. Witkse
fruit there is approximately 30% sugar, a low antooin  features, the juniper takes its place among théaher
catechic tannin, flavonoid derivatives and leuctosiya-  treatment methods [1-3]. However, the intake ofjtime-
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per fruit in high doses (30 g/day and above) fonanth  Experimental Procedure

or longer causes irritation in the gastrointestisgdtem  In this study, 35 adult male Wistar albino ratsaafights

and the kidneys, and these undesired effects haga b ranging between 200-250g, obtained from Suleyman

linked to high rates of hydrocarbons and low amewit Demirel University, Experimental Animal Laboratory,

terpinine-4-ol [6]. The other characteristics ofstiplant were used. The rats were divided into 5 groupa of he

that are of benefit are its nausea reliever effeltigiper Control group was fed normal pellet chow, the chiamol

fruit also has an antioxidant feature. It has bleeind that  (Chol) group was fed pellet chow containing 2% ekel

this feature derives from the limonene gamma-temén terol and the 50 JCL, 100 JCL and 200 JCL group® we

caryophyllene, germacren, Blpha humulin present in the fed using a 4 ml gavage needle with pellet chowtaion

fruit [7-10. ing 2% cholesterol in addition to 50, 100 and 20§ky
JCL oil dissolved in 0.5% Sodium Carboxy Methyl iQel

It has been revealed that juniperus fruit extraas h |gse (SCMC). The rats were kept under standard (it

antiherpetic [11], antimicrobial [12-14], antifugfl5]  hours of day light/12 hours of darkness) and @napera-

and anticancerogene effects and that it can beinstb@  ture of 25°C. They were fed 30 days in specially prepared

treatment of both liver and colon cancer and mysmsae  cages.

[17,19. Researchers’ in-vivo studies [19] reported that

limonene found in juniperus extract prevented LDd-o0 The rats were kept under standard light (12 hotidag

dation and, thus, could slow down atheroscleratig®e-  light/12 hours of darkness) and at a temperatu58€.
ssion. In addition, it increases the effect ofilith, so it  They were fed 30 days in specially prepared cages.
should not be used together with lithium [23]. days after the beginning of the study, the expertmes

ended with the collection of blood samples and &ydn

The role that hypercholesterolemy plays in th&jsges under ketamine anesthesia. The kidneysatbo-
pathogenesis of coronary heart disease (CAD) leslgl  |ogical study were fixed in a 10% formalin (pH PHos-
been revealed and it has been proved with NUMETOYHate huffer) solution.

clinical studies that lowering serum cholesterolthwi
particularly HMG-CoA Reductase enzyme inhibitorgtt 1 oterials
is statins, reduces coronary problems. By inhifgtithe 5o

HMG-CoA Reductase enzyme, which is a rate-limiting|, he study, the rats received 50, 100, 200 mgltses
enyzme for cholesterol synthesis, statines incrabse ¢ Juniperus communis Linn. oil (produced via thetid

number of LDL receptors in the lungs and enable theion method by Semasen Baharat-Arsen, a FoodyDru
intake of LDL cholesterol from the plasma to theeti ;.4 cosmetics Firm in Isparta). A 4 ml.-mixtureJ&L

[24, 25]. However, because they are primarily metab 4 gissolved in 0.5% Sodium Carboxy Methyl Celielo
lized in the liver, one must be careful in termsligér and administered.

toxicity [26, 27]. It has been reported that statican
result in side effects of increasing ALT and ASTtla Oil obtained from JCL fruit by means of hydroxitai

-50
rate of 2-5% [28]. method was found to compose of monoterpene hydrocar

In some studies, it has also been reported thastpee- PON (22.97%), oxygenated monoterpene (14.86%), ses-
noids in JCL oil has hypolipidemic effects [29].LJ6il, ~ 9uiterpene hydrocarbon (32.43%), oxygenated sesguit
the subject of the study, can be more advantageahat Pene (6.75%), diterpene (1.35%), and others (21)62%
it is both economical and has no side-effects caige [30.
statins.

Biochemical Analysis
In this study, we aimed to determine the anemiti- an The preparation of the Serum Samples
hypercholesterolemic and nefrotocsic effects ondtem At the end of 30 days, all groups were decapitateder
logic and biochemical parameters and kidney tissifes gnesthesia (Ketamine 90 mg/kg + Xylazine 10 mg/kg).
rats by analysing the hystopathologic effects & &l  Approximately 6-7 ml of blood samples from the ab-
extracted from JCL fruit grown in Isparta and thed#  dominal aorta were collected into standard tubisate

terranean region by means of hydrodistillation. tubes and EDTA tubes placed in ice. While the tubes
without anticoagulant and the citrate tubes wenatrce
Materials and Methods fuged at 4000 rpm for 10 minutes at room tempeeatur

the EDTA tubes were centrifuged in a cooling céunde.
This study was carried out in Suleyman Demirel @niv  The serum from the tube without anticoagulant wae- a
sity, Faculty of Medicine, the Experimental Aninhalbo-  lysed for levels of glucose, BUN, creatine, totedtpin,
ratory. Prior to this study, the protocol was rewed and albumin, I, TIBC, ALP, ALT, AST, ALP, LDH, TC, and
approved by the Suleyman Demirel University EthicsHDL-C, LDL-C, TG on the same day using an Olympus
Commitee for Animal Research. AU2700 autoanalyser (Japan) and Olympus brand com-
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mercial kit. The number of leukocytes (WBC), themu Biochemical Tests
ber of erythrocytes (RBC), Haemoglobin (HGB), Hemayyhen the glucose, total protein, albumine, I, TIBGh-
tocrit (HTC), Mean corpuscular volume (MCV), Mean centrations of the Chol., 50, 100 and 200 JCL gscan
corpuscular hemoglobin (MCH), Mean corpuscular hey,q AST, ALT, ALP and LDH activity levels were comp
moglobin concentration (MCHC) and Platelet (PLT)-va 109 with the control group, no statistically sfigant
ues in blood were measured with EDTA by using Guult  itference was observed (p>0.05) (Tables 2). Whike
significant difference was found when the BUN ardaC
MAX-M autoanalyser. concentrations of the Chol., 50 and 100 JCL grouge

Oxide-LDL Immune Diagnostic AG was measured bycompared (p>0.05), comp_aratively the increase m th
using the D64625 Bensheim brand Ox-LDL ELISA kit BUN and Crea. concentration of the 200 JCL group wa
and the ELX808 Ultra Microplate Reader (USA) brandfound significant (p<0.05) (Table 2).

ELISA device. There was a significant increase in the TC conegintis

. . - of the Chol. group when compared with those ofdine-
Histopathological Examination trol group (p<0.01); however, the increase in ti&cbn-
The kidney tissue specimens taken from the ratse wercentrations of the 50, 100 and 200 JCL groups \wete
fixed in a 10% formalin (pH 7.4 Phosphate buffeslus  found to be significant (p>0.05) (Table 4). The Tén-
tion. After routine follow-ups, 5-6 micron thickrass centrations of the Chol. group, when compared thitse
sections were taken and stained with hematoxylgireo of the 50, 100 and 200 JCL groups, were found teifpe
dye. Cross sections in 5-6 micron of thickness w&ken nificantly low (p<0.05), (Table 4).
from the kidney. After the slides were stained witama-
toxylin-Eosin and Masson’s Trichrome, they wereleva A significant decrease in the HDL-C concentratiofthe

ated using the Olympus BO 71 light microscope. Chol., 50, 100 and 200 JCL groups was observed when
compared to those of the control group (p<0.01,.@%0
Statistical Evaluation p<0.05, p<0.01, respectively). However, the de@eas

the HDL-C concentrations of the 50, 100 and 200 JCL
groups were not significant when compared with the
Chol. group (p>0.05) (Table 4).

Statistical analyses were performed using $RSS for
Windows Version 9.05 program. The “Kruskal-Wallis
Variance analysis” test was used to determine veneth
there was a significant difference among the grops 1pe increase in the LDL concentrations of the CHf.
general. The pairwise comparisons were conductedj us ;4 200 JCL groups was found significant when -com
the “Mann-Whitney U” test. The significance levebsv pared with the control group ( p<0.01, p<0.05, p5O0.
accepted asq0.05. The results were reported as mean (ggpectively). In addition, the increase in the LB&n-

SD values. centration of the 100 JCL group was not found tcstae
tistically significant when compared with the cahtr

Results group (p>0.05) (Table 4).

Haematologic Tests While there was a significant increase in the T@Goem-

trations of the Chol. group when compared with ¢be-
When the WBC, RBC, HGB, HTC, MCV, MCH, MCHC tro| group (p<0.05), the increase observed in5the 100
and PLT values belonging to the Chol., 50, 100 208  and 200 JCL groups was not significant (p>0.05).eWh
JCL groups were compared with those of the controtompared with the Chol. group, the decrease inTtBe
group, no statistically significant difference watsserved concentrations of the 50, 100 and 200 JCL groupsnea
(p>0.05) (Table 1). found significant (p>0.05) (Table 4).

Table 1. Hemogram parameters of the Control, Chol., 50,, Z0® JCL. Groups

Groups WBC RBC HGB  HCT  MCV  MCH  MCHC  PLT
(10°7uL) (10°7uL) (g/dL) (%) (fL) (P9) (g/dL)  (107uL)

Control (n=7) 8.98+2.44  7.86%0.55 12.2+1.76 40.7+151.2+3.0 16.4+0.8 32.2+0.4 916+165
Chol. (n=7) 8.01+2.10  7.98+0.36 13.0+0.46 40.0+150.2+2.3 16.3+0.6 32.5+0.5 97097
50 JCL (n=7) 7.86x2.12  7.70%0.46 12.9+0.58 38.9+151.4+2.5 16.9+0.7 32.3+3.0 888+181
100JCL (n=7) 7.7£1.12 8.10+0.55 13.2+0.44 39.7+14D.1+2.6 16.3+1,0 33.3+0.7 885+235
200JCL (n=7) 8.96+1.21  7.91+0.25 13.4+0.21 40.4+151.2+1.9 16.9+0.6 33.2+0.6 892+75

Double comparison of groups with “Mann-Whitney West. Level of significance:<.05.
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Table 2. The concentration values of serum glucose, BUNatri@, total protein, albumin, iron, total iron biling
capacity for all the groups

Groups Glucose BUN Crea. T.Proten Albumin Iron TIBC
(mg/dL) (mg/dL)  (mg/dL) (g9/dL) (g/dL) (ng/dL) (ug/dL)
Control (n=7) 20633 22+1.7 0.32+0.04 5.42+0.14 8030.05 169+16 539+26
Chol. (n=7) 253+21 23+2.2 0.32+0.05 5.47+0.44 3Mmas8 179422 564+42
50 JCL (n=7) 229+25  24+0.9 0.32+0.05 5.01+0.48 530629 167+20 539483
100 JCL (n=7) 244+47  25+1.7 0.37+0.04 5.41+0.26 530820 185+25 549+33
200 JCL (n=7) 227+39 26x%.4 0.41+0.08 5.47+0.28 3.85+0.16 191422 523+17

®Displays a significant difference when comparedhwtie control group (g0.05).
Double comparison of groups with “Mann-Whitney West. Level of significance:<.05.

Table 3. AST, ALT, ALP, LDH activity levels for all the gpsu

Groups AST (UIL) ALT (UIL) ALP (U/L) LDH (U/L)
Control (n=7) 144+23 62+7 178+47 1824+550
Chol. (n=7) 148+20 61+9 185427 18904276
50 JCL (n=7) 145+26 64+13 163+26 1959+453
100 JCL (n=7) 141+25 51+7 202429 1870379
200 JCL (n=7) 133+19 56+7 191+42 1809+421

Double comparison of groups with “Mann-Whitney Wst. Level of significance:.05.

Table 4. TC, HDL-C, LDL-C, TG, VLDL-C and Ox-LDL concentmats belonging to the Control, Chol., 50, 100, 200
JCL groups

Groups TC HDL-C LDL-C TG Ox-LDL
(mg/dL) ( mg/dL) (mg/dL) (mg/dL) (ng/mL)
Control (n=7) 61+10 3443 1749 5449 9.0+1.7
Chol. (n=7) 7417 3245 304 59+6’ 13.8+1.3
50 JCL (n=7) 69+8* 32+ 26+7 5549 13.9+2.8
100 JCL (n=7) 68+8* 3047 25+5* 55+13 12.3+2%
200 JCL (n=7) 62+6* 3242 19+3+ 53+10 10.54+2.3

Double comparison of groups with “Mann-Whitney West. Level of significance:<.05.
®Displays a significant difference when comparedie control group (g0.01).
IDDisplays a significant difference when comparedhwhe control group (g0.05).
*Displays a significant difference when comguhwith the Chol. group §D.05).

The increase in the Ox-LDL concentrations of theIlCh Histopathological Examination

50, and 100 JCL groups were found to be significanThere was no abnormal finding in the sections fiodh
when compared with the control group (p<0.01, p¥0.0 ney in Control, Chol. and 50 JCL groups (Fig. 1-3).
p<0.05, respectively), but the increase in the @-L The presence of focal significant tubular castctmes
concentration of the 200 JCL group was not fouigd s and the absence of other findings in the sectimm kid-
nificant when compared with the control group (D). ney in 100 JCL and 200 JCL groups (Fig. 4-5).
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Figure 1. Normal renal tissue in control groupFrigured4. Significantly as a focal, tubular structure of
(Hematoxylin-Eosin, x200). cast to 100 JCL group (Hematoxylin-Eosin, x200).

Figure 2. Normal renal tissue in chol. group (HematoxyFigure5. Significantly as a focal, tubular structure of
lin-Eosin, x200). cast to 200 JCL group (Hematoxylin-Eosin, x200).

Discussion agents, are commonly used to reduce blood lipigléev
and to treat cardiovascular dise§3&]. Butani et al[6]

High blood cholesterol levels are one of the funelatal have reported that high doses of juniper fruit ealgita-
reasons underlying serious health problems, priynari fion in the gastrointestinal system and particylanl the
atherosclerosis and heart diseases, of people.today  Kidneys of rats.
this reason, retaining the blood cholesterol levais
normal levels is important to stop the progressadn In our study, the anemic, anti-hypercholesteroleamnd
numerous diseases. the histopathologic effect of oil extracted fronetACL
fruit grown in Isparta and the Mediterranean regiarthe
The production of reliable and more effective drisgthe  rats fed with a controlled diet containing 2% clstéeol
responsibility of the scientific fields of pharmémgy and  were studied by analysing the rats’ hematologic laioel
pharmacy. Today, numerous drugs to balance thedblochemical parameter levels and the histopathologi¢al
cholesterol levels have been released to the marat fects on their kidney tissue. Our study is thet fagperi-
are being used. mental study in literature studying the hematolpgio-
chemical and nephrotoxicity effect of JCL oil iarying
HMG Co-A reductase inhibitors (statins), lipid-lorivey doses on rats.
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When the hematologic parameters of the blood sampléVhile there was a significant decrease in the HDteG-
were examined, no difference across the groupsolas centrations of the Chol., 50, 100 and 200 JCL gsou
served in terms of the WBC, RBC and PLT numbers an@then compared with the control group, the decrease
HGB, HTC, MCV, MCH, and MCHC levels. the HDL-C concentrations of the 50, 100, and 200 JC
groups was not found to be significant when congbare
Studies conducted on animals revealed that theriexpewith the Chol. group.
mentally established diabete models of the JCLt frui
reduced blood sugar. However, this effect hasbeenh While the increase in the LDL concentrations of the
experimented on human beinf&1-34. In our study, Chol., 50 and 200 JCL groups were found signitican
JCL oil was used instead of JCL fruit and it wagrfd  when compared with the control group, the incréadbe
that it does not change serum glucose levels. LDL concentration of the 100 JCL group was notnidu
significant when compared with the control group.
In our study, measurements were made of serum Total
protein, Albumin, Iron (I), Total Iron Bindinc Capéy = Administering a diet containing 2% cholesterol eased
(TIBC), Alanine aminotrasferase (ALT), Aspartatethe TG concentration of the Chol. group. The TGoemn
aminotrasferase (AST), Alkaline phosphatase (ALP)jrations of the 50, 100 and 200 JCL groups weradou
Lactate dehydrogenase (LDH) using the rat bloodow when compared with the Chol. group. Howeveis th
samples. In these measurements no significantreiift®  decrease is not statistically significant.
was found between the treatment groups and theatont
and Chol. groups. Moreover, the varying doses af diC ~ Administering a diet containing 2% cholesterol et
did not create a different effect on the above-ineetd  study increased the ox-LDL level. Adding a highela$
biochemical parameters. On the other hand, whie thJCL oil together with cholesterol to the diet desed the
increase in the BUN and Crea. concentrations ofsthe ox-LDL level depending on the dose. This effectidou
and 100 JCL groups were not found significant whertlerive from the antioxidant feature of the gamma te
compared with the control group, the increase @280 pinene, alpha and beta-pinenine found in the jungpe
JCL group was found significant. This finding ingies tract as well. It has already been stated thath®xi-
that administering a high dose of JCL oil can impaidants display their hypocholesterolemic effects day
kidney function. creasing lipid peroxidation and increasing antiaxid
enzyme activity [9].
In some studies it was found that juniper fruit laadanti-
hypercholesterolemic effect [34, 35]. However, we b In conclusion, this study showed that the JCL whjch
lieve that the JCL oil used in this study is modvanta- was administered in 50, 100 and 200 mg/kg dosesdd co
geous because of both its low cost and the norepces be effective in hypercholesterolemy. While no aremi
of side effects that can be caused by statinsodmesstud-  effect was observed in all the groups, only a wiistifocal
ies, it was also reported that isoprenoids haveoligip  damage in the tubular cast structure in the kidméyshe

demic effect [29]. Williams et al. [36] report thiliere are  group in which 200 mg/kg JCL was administered was
numerous mechanisms in which plant sterols andtan gpserved.

prevent the absorption of and thus reduce chotaster

They listed some of the most important ones asvall We believe that in the near future medical planits e
in the foreground in the treatment of many diseagas
marily heart diseases, and that the need for thksds
will increase. We believe that our study shouladldo
further studies and that more comprehensive studied
to be carried out to reveal particularly the minira@e
effects on the kidney in order to benefit from dueti-
hypercholesterolemic effect of varying doses of &L

1. Plant sterol competes with cholesterol to umiith
micelle thus leading to lower cholesterol absorgtio

2. Plant sterol competes with cholesterol to etitesugh
the cell membrane in the intestines, thus leadingptv
cholesterol absorption; 3. The soluble cholesténanhs-
forms into non-soluble cholesterol, which preveats
sorption. In this way, cholesterol is excreted tiyio fe-
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