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ABSTRACT

People believe that sumac is used as reducingrfahe present study, the hypolipidemic effectuofiac fruits was
compared with lovastatin in patients suffered hgpetesterolemia. In a randomized double-blindedtaied

trial, 172 patients diagnosed as hypercholester@dethigh LDL level) and indicated for lipid-lowegnschedules
were randomly allocated to receive lovastatin (2§/aay) or a combination of lovastatin (20 mg/dagiissumac (1
gram equivalent to a teaspoon/day, soluble in watenmediately before initial assessment and altera 3-

month period of drugs prescription, the level ofuse lipid profile was measured in both interventigroups by
enzymatic assay and serum LDL level was determisgd) the Friedewald’s equation. At baseline, treamlevel
of LDL was 149.26+22.36 mg/dL in the group receigethbination therapy, and 146.25+19.89 mg/dL in gheup

received lovastatin alone with no significant diffiet (p=0.352). However, following administratior the two
treatment schedules, the level of LDL was signitigamore reduced in combination treatment groupnpared

with another group that the serum level of LDL efemonth study period was 105.75+21.21 mg/dL imbmation

therapy group and 117.04+15.78 mg/dL in single #psr group (p<0.001). The positive response rat¢hin two

groups was 93.0% and 75.6%, respectively (p=0.00Bjng Multivariable logistic regression model, thee of
sumac combined with statin led to higher resporde indicated by lowering serum LDL level (p=0.018ymac
has a potential role in lowering LDL level espebjiakhen combined with anti-hyperlipidemic drugsstetins.

Key words: Sumac, Antihyperlipidemid&ghus coriarial.., Lovastatin.

INTRODUCTION

Medicinal plants and their derivatives are a riebaurce for discovering new drugs [1-4]. In tradiil medicine,
they have been used for prevention of human dissr@e12]. Also their effects have been investidaite various
studies [13-19]. They have been shown the antioidativity, anti-inflammatory, anti-hyperlipidemeffects, etc.
Sumac Rhus coriarial.), is one of the main medicinal plants from tamily Anacardiaceae that the long history of
its use has been noted in ancient medicine [20fe&uplant usually grows in subtropical and temgeragions
throughout the world, especially in Africa, Northm&rica, and Southeast Asia [21]. In Iranian altBveamedicine,
sumac is used as a preventive agent in cardiaas#iseand consumed with some common foods [22,23].
Phytochemical analysis have indicated that Sumag rich source of phenolic compounds, such as detph,
chrysanthemin, myrtillintannins, and some types of organic acids includiagic acid, citric acid, and tartaric acid
[24, 25]. Furthermore, some studies have shownnaiderable amount of water-soluble tannins withcaidant
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properties effective for prevention of developmamid progression of cancer [26]. In addition, beeads its
phenolic acids, flavonols and anthocyanins comptseh has been identified as a main source of pliwen
compounds that act as antioxidants as well as aglypemic agent. Recently, attentions have beeuaskd on anti-
lipidemic properties of sumac so that long-termstonption of this herb has been accompanied witheting
serum lipids [27]. Also, glycoprotein extractedrfreumac fruit result in decreasing serum cholektaiglyceride,
and low-density lipoprotein (LDL) [28]. Because kyjipidemia is a major risk factor for developmeoit
atherosclerosis and occurrence of new cardiac msithevents, and also due to serious side effecbsozhemical-
based drugs for lowering serum lipids, the use fufoal additive and herbal medicine particularly folong time is
superior to achieve an appropriate level of seiipid profile, leading reduced risk of coronary atheelerosis and
its life-threatening consequences. In the preseictysthe hypolipidemic effect of sumac fruits wasmpared with
common used anti-lipidemic drugs in patients seffienypercholesterolemia.

MATERIALSAND METHODS

In a randomized double-blinded-controlled trial21cbnsecutive patients diagnosed as hypercholésteiso (high

LDL level) and indicated for lipid-lowering scheésl were entered into the study. The patients aQed 80 years
with a LDL cholesterol level of >or=130 mg/dl (>dr80 mg/d! if diabetes mellitus or cardiovasculaedise was
present) or on treatment. Those with the recenbtyiof anti-lipids consumption, or suffered fromyametabolic

disturbances were excluded from the study. Allipgéants were under a regular routine meal progréhe study
was performed according to the Declaration of kdsiand its protocol was approved by the Institaél Ethics

Committee.

According to the study protocol, the patients weaadomly allocated to receive lovastatin (20 mgjday a
combination of lovastatin (20 mg/day) and sumagrédim equivalent to a teaspoon/day, soluble in taenwwater).
Administered sumac for all subjects was purchasedh fa single location. Randomization was done by
independent investigator blinded to the type ofgdruAllocation also concealed using a random allonachart.
Immediately before initial assessment and alsa aft&-month period of drugs prescription, the lesfeserum lipid
profile was measured in both intervention groupsshyymatic assay and serum LDL level was determursiog
the Friedewald’s equation. Within the study timena of the participants used other types of apiitidrugs. The
end-point of the study was to compare the changeseium LDL level between the interventional groupise
proper response rate to anti-lipid drugs was ddfiag “at least a 40 mg/dL decrease in LDL-C leo#biving

treatment”.

Data were presented as mean = SD for continuouables and percentages for categorical variablempgarisons
of categorical variables across the groups wertopeed using an overall chi-square test or Fishexact test if
required; while comparisons of continuous variablese performed using an independent t-test or Mathitney
U test. The difference in drug response rate waalfi examined by the multivariable logistic regries modeling
with the presence of baseline characteristics abgtme confounders. P values of 0.05 or less wensidered
statistically significant. All the statistical ayaks were performed using SPSS version 13 (SPSSOhicago, IL,
USA).

RESULTSAND DISCUSSION

The two groups received combination therapy (iniclgdovastatin and sumac) or single therapy (withaktatin
alone) were matched for baseline characteristich sas gender, age, body mass index, previous Wisibr
hypertension and diabetes mellitus, current smogtatus, as well as for educational level (table 1)

At baseline, the mean level of serum LDL was 14822636 mg/dL in group received combination theragydl
146.25+19.89 mg/dL with no significant different=(352). However, following administration of thea
treatment schedules, the level of serum LDL wasiigntly more reduced in combination treatmenougr
compared with another group that the serum levéldif after 3-month study period was 105.75 + 21m2d/dL in
combination therapy group and 117.04+15.78 mg/dkimgle therapy group, p<0.001). In this regare, positive
response rate in the two groups was 93.0% and 75r6%pectively (p=0.002). Using Multivariable |atigs
regression model (table 2), and considering a redaicleast a 40 mg/dL decrease in LDL-C level asitive
response to treatment, the use of sumac combintd statin led to higher response rate indicatedomering
serum LDL level (OR=1.745, 95% CI: 1.094 — 2.7860019).
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Table 1: Baseline characteristicsand clinical datain study subjects

Lovastatin Group  Lovastatin +Sumac group

Characteristics (n = 86) (n = 86) P-value
Male gender 46 (53.5) 48 (55.8) 0.868
Age (yr) 56.62 + 7.79 58.35+9.91 0.205
History of hypertensic 12 (14.0 14 (16.3 0.71¢
History of diabetes mellitus 6 (7.0) 7 (8.1) 0.789
Body mass index (kg/th 26.25+3.32 26.02+4.41 0.699
current sroking 9 (10.5 12 (14.0 0.537
Educational level

Primary 18 (20.9) 16 (18.6) 0.754
Secondary 42 (48.9) 40 (46.5) 0.856
college degree 26 (30.2) 30 (34.9) 0.642

Table 2: Multivariable logistic regression model for determining differencein responseratein thetwo interventional group

Characteristics Multivariate p-value OddsRatio 95% Confidence Interval
Drug pattern (L+S vs. L) 0.019 1.745 1.094 - 2.786
Male gende 0.46¢ 0.85( 0.547-1.32(

Age 0.162 0.725 0.462 — 1.138
History of hypertension 0.820 1.052 0.683 —1.618
History of diabetes mellitt 0.01¢ 1.78: 1.116-2.84¢
Body mass index (kg/th 0.028 1.696 1.058 - 2.716
Current smoking 0.352 1.261 0.773 — 2.056
Educational level 0.655 1.115 0.691 — 1.801

L: Lovastatin; S: Sumac.

Various effects of sumac have been revealed ingeanits therapeutic effects as an antimicrobial antioxidant
[28]. The fruit of this plant has been also applied improving fever, diarrhea, dermatitis and aiety of
gastrointestinal disorders. The sumac plant senlss as a traditional medicine, which has pharnuegchl
functions such as anti-hemorrhoidal, antiseptigotl purifier, diuretic, stomachic and tonic [29,].3Despite
different beneficial effects of this agent notedaimcient and also in modern medicines, up to new, $tudies
focused on its therapeutic effects on metabolitudimnces especially hypercholesterolemia as a riskifiactor for
cardiovascular disorders leading high mortality amorbidity whole of the world. The present studieatpted to
determine therapeutic impact of sumac as a lowesargm LDL level compared with common drug regimsush
as statins. We aimed to consider sumac as a supptdmstatin for reducing LDL level in hyperlipitic patients
and could show higher response rate to combinatierapy compared to use statin alone. In a study,ptant
extract raised markedly serum high-density lipogirot(HDL) by 34% and also reduced low-density lipapin
(HDL) by 32% [31]. Also showed that the treatmenthmaqueous methanol extract of sumac fruits redube
serum lipids alterations observed in hypercholestenic animal models [32]. Oh et al. (2006) by agting a
special plant glycoprotein from sumac showed appienlipidemic effects of this agent along with dstioxidative
characteristic. In total, the fruits of sumac cateptially reduce serum level of LDL and thus itbrénistration in
combined with anti-hyperlipidemic drugs such astirstacan increased therapeutic response to thesgs dr
effectively. On the other hand, by co-administmataf statins and sumac, the need for elevatingnstetsages or
their use prolongation can be unnecessary and heecside effects of these drugs may be signifigaretduced
[33]. According to few recent studies on the medéras of sumac for reducing serum lipids or relateztabolism,
lipid peroxidation had the main role in neutralgiprocesses involving increase of circulating I§[84]. Lipid
oxidation is a highly deteriorative process in fepds it leads to unacceptable properties for tistomer and a loss
in nutritional value [35]. Various kinds of antiakints with different functions inhibit lipid peradtion and the
deleterious effects caused by the lipid peroxisapooducts on different organs [36-47]. This effecivery vast,
causing a wide variety of complications [48-52]stould be noted that the biological role of ligdroxidation
products has recently received a great deal ofitidte but its physiological significance remaingttlear [53-55].
According to this fact that extracts and fractimissumac have moderate lipid peroxidation inhilitedfects, it
seems that sumac not only has a major role forgmtavy lipid oxidation, it may also reduce lipidvéds and thus
prevent progression of cardiovascular disorders.
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CONCLUSION

In conclusion, along with antimicrobial and antigent effects of sumac, the level of serum lipids lba effectively
reduced following use of this agent, especiallcambination of anti-lipidemic drugs. On the othemt, adding
this material to statins can strengthen drug effida lowering serum LDL.
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