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Eggplant (Solanum melongena) Extract Does Not Alter Serum
Lipid Levels

Juliana Marchiori Praga, Andréa Thomaz, Bruno Caramelli

Sao Paulo, SP - Brazil

Objective- To compar e theeffect of eggplant extract
on serumlipidlevelswith that of lovastatin.

Methods- Thestudyincluded 21 individual sof both se-
xes, withtotal cholesterol (TC) levels> 200mg/dL, no diabe-
tes, no contraindication for the use of statins, and no use of
cholesterol-lowering drugs, divided into the following 3
groups:. 1) the eggplant group (B), in which the patients
drank 1 glass of eggplant extract with orange juice before
breakfast each morning; 2) the statin group (E), inwhich
the patientsreceived 20 mg of lovastatinin theevening after
dinner; 3) control group (C), in which the patientsreceived
no treatment. Total cholesterol and fractions (HDL, LDL),
andtriglyceridesweremeasured 3timesat 3-weekintervals.

Results- Thebaselinelipidlevelsweresimilar inthe
3 groups. After 6 weeks, a significant reductionin TC
levels (from 245.29 + 41.69 to 205.71 + 46.45; P=0.02)
and in LDL-cholesterol levels (from 170.83 + 41.76 to
121.29 £ 44.90; P=0.008) was observed in group E. In
group B, total cholesterol (from230.60 £+ 19.30to 240.20
+ 16.22; P=0.27) and LDL-cholesterol (from 139.60
+21.49t0154.40 + 9.66; P=0.06) showed no statistically
significant variation, asin group C. No significant varia-
tionwasobservedinthe HDL-cholesterol andtriglyceride
levelsin the 3 groups throughout the study.

Conclusion - Theeggplant extract with orangejuice
is not to be considered an alternative to statinsin
reducing serumlevelsof cholesterol.
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Cardiovascular diseases are thefirst cause of deathin
Brazil. Thisclassification includes cerebrovascul ar disease
andischemicheart disease, which havearterial atherosclero-
sisincommon asapathophysiological basis. Thesediseases,
most of thetime, have an abrupt on set, requiring the deve-
lopment of strategiesfor primary and secondary prevention.

The prevention of cardiovascular diseases involves
therecognition of their risk factors, wHichif controlled, de-
creasestheincidence of these diseases®2. A 1% reduction
incholesterol level wasshown to correspond to a2% reduc-
tioninthe probability of cardiovascular events'.

Thetreatment of hypercholesterolemiarequiresare-
ductionintheintake of food with ahigh content of satura-
tedfat (of animal origin), richincholesterol. Medicationsare
the second step in thetreatment. Some studieshave shown
that statinsreduce cholesterol level sin approximately 20%
andtheincidenceof cardiovascular eventsand mortality in
up to 22%?2. Thetreatment with statins, however, hasavery
high cost, hindering theuse of thosedrugsinthegeneral po-
pulation, which explainsthe constant search for moreeco-
nomicalternatives. Especially in Brazil, thehigh cost of this
treatment may be responsible for the low index of use of
statinsobservedin clinical practice®.

The objective of this study wasto check the efficacy
of eggplant (Solanummelongena) extract combined with
orangejuicein acting asareducer of serumlipidlevelscom-
pared tothe efficacy of lovastatin.

Methods

Twenty-oneindividuals of both sexeswith total cho-
lesterol above 200 mg/dL were selected. Individualswith
contraindicationstothe use of fibers, diabeticindividuals,
and those using cholesterol -lowering drugswere excluded
fromthestudy.

The number of individualsin each group was based
onthemean valueof total cholesterol reductionwithlovas-
tatin of 20%, and the standard deviation estimated for each
group of 0.10, because they were homogeneous groups,
mestingthefollowing 2inclusioncriteria: basdinetotal cho-
lesterol level > 200 mg/dL and the absenceof treatment. In-
dividuaswithtotal cholesterol much greater thanthat value
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are usually under treatment, and, therefore, were not in-
cluded. Tobeconsidered an aternativetolovastatin, there-
duction expected with the eggplant extract should be
> 20%. Considering astudy power of 80% and an o va ueof
0.05, weobtained 4individual sfor each group. Considering
thepossibility of nonadherenceto treatment with eggplant
extract during theentire study period, wedecided to assess
21 individuas. Theseindividualswere randomly divided
into 3 groups, and for 6 weeksthey underwent thefollowing
therapeutic regimen: 1) group C: control group—no treat-
ment; 2) group B: 1 glassof eggplant extract with orangejui-
ceinthemorning, beforebreakfast; 3) group E: 20mgof lo-
vastatin everyday after dinner.

Theindividud swererecommendedtomaintaintheir usua
diet and physicd activitiesduring theentirestudy period.

Threemeasurementsof total cholesterol levels, HDL-
cholesterol levels, andtriglyceridelevel sweretaken, in ad-
ditiontothecal culation of the LDL-cholesterol level using
theFriedewadformula(whenthetriglyceridelevel swerelo-
wer than 400 mg/dL ), with aportable Cholestech-LDX *¢
(Analyzer, Cholestech Corporation, Hayward, CA, USA).
Thefirst measurement wastaken at the beginning of theex-
periment; the second measurement wastaken at the end of
the 3rd week; and the 3rd measurement wastaken at theend
of the 6th week.

The eggplant extract with orange juice was prepared
fromamedium“ Japanese” eggplant (approximately 2009),
2 orangesor natural orangejuicein cartons (200 mL), and
sugar or sweetener. The eggplant with skin was cut into
cubesand processed in ablender with the orangejuiceand
sugar or sweetener for approximately 1 minuteat medium
velocity until ahomogeneousmixturewasaobtained. Thein-
dividualswereinstructed to properly prepare the mixture
andtodrink 1 glass(250 mL) of thepreparationinthe mor-
ningwhilefasting.

The project was submitted to and approved by the
Committee on Ethicsfor Assessment of Research Projects
of the Hospital das Clinicasof the University of Sdo Paulo.

Only the individuals who followed the instructions
wereconsideredfor theresults, ie, thosetaking themedica-
tion or the properly prepared eggplant extract with orange
juicefor at least 75% of thetimedetermined. Thisinforma-
tion was assessed by means of aquestionnaire. The data
obtained were analyzed with the pairedt test, and thesigni-
ficancelevel adopted was0.05.

Results

Twenty-oneindividuas, 9 of whomweremen, werestu-
died, dividedinto 3 groups. Group Chad 7 individuals, group
B had 6, and group E had 8. Thestatistical analysisof thedata
showedthat theindividuasinthe3groupswerestatistically
smilarinregardtotheir basdinecharacteritics(tab. I).

Thetreatment administeredtotheindividual singroups
B and Ewaswedl | accepted, and no sideeffectsoccurred.

Bothtotal cholesterol and L DL -cholesterol ingroupEin-
dividualssignificantly decreasedwithtreatment (figs. 1and 2).
Thetotal cholesterol level sdecreased from 245.29+ 41.69t0
205.71+46.45,P=0.02, andtheL DL-cholesterol level sdecrea
sadfrom170.83+41.76t0121.29+44.90, P=0.008.
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Thereductionintotal cholesterol andinLDL-choles-
terol dueto statin useoccurredinthefirst 3weeksof treat-
ment (no significant difference was observed between the
valuesof the 3rd and 6th weeks), thereductionintota cho-
lesterol with statin usebeing approximately 19.24%.

Ingroup B individuals, neither total cholesterol (230.60
+19.30t0 240.20 + 16.22, P=0.27), nor LDL-cholesterol
(139.60+ 21.49t0 154.40+ 9.66, P=0.06) significantly varied
throughout thestudy (figs. 1 and 2). Although very closeto
gtatigtical significance(P=0.06), ingroup B, atrendtowards
anincrease and not adecreasein total cholesterol was ob-
served. In group C individuals, neither total cholesterol
(from235.17+16.33t0222.17 + 24.56, P=0.85), nor LDL -cho-
lesterol (150.50+ 13.50t0 147.83+ 27.08, P=0.98) significan-
tly varied duringthestudy (figs. 1and 2).

Table | - Basdline levels of serum lipidsin the 3 groups studied

B C E P

TC 230.6 £ 193 23517 £16.33 245.29 +41.69 0.63
HDL 64.4 +21.73 46.33 = 9.03 45.43 +14.06 0.07
LDL 139.6 + 21.49 150.5 £ 135 170.83 +41.76 0.19
TRG 133.2 + 30.03 191 £79.24 21414 +116.3 0.25

B - eggplant group; C - control group; E - statin group; TC - total cholesteral;
TRG - triglycerides; HDL - high-density lipoprotein; LDL - low-density
lipoprotein.
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Fig. 1- Total cholesterol levelsin the 3 groups during the study.
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Fig. 2- LDL-cholesterol levelsin the 3 groups during the study.
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No significant variationwas observed throughout the
study in HDL-cholesterol and triglyceride levels (tabs. 11
andlll).

Discussion

Despitethelack of scientific evidence, the preparation
of eggplant extract with orangejui ce hasbeen recommended
asan aternativetreatment to reduce cholesterol levelsfor
preventing cardiovascular diseases. Thisbelief hasbeen
widespreadin Brazil, and morethan 500 sitescan befound
onthelnternet with thisrecommendation. Most sitesrefer
toeggplant asan excellent option, capable of reducing cho-
lesterol up to 30%. Thistherapeutic option, if effective,
would be interesting dueto itslow cost, and consequent
greater accessibility for the population.

Infact, experimentsperformed with miceand rabbits
have shown that theintroduction of eggplantintotheir diet
reduces the absorption of cholesterol, and, consequently,
itsserumlevels™®. In an experimental study withrabbits, Ri-
beiro Jorgeet a ?reported asignificant beneficia effect of
eggplant extract on cholesterol levels, lipid peroxidation,
and endothelial function. However, inthisstudy, thegroup
of rabbitsfed a cholesterol-rich diet with babagu coconut
fat and eggplant underwent avery significant weight loss
(mean of 12.25%). Thisresult could indicate a process of
mal nutrition, explaining thereductionin cholesterol levels
and the other effects observed in the study. The authors
have also considered thewei ght loss significant, interpre-
ting it as secondary to the high fiber content found in egg-
plant (0.7 g, on average) . It would beinterestingif thisfin-
ding could be confirmed with further studiesthat could
show aweight lossof thismagnitudedueto adiet withasi-
milar amount of fiber.

Inapilot experiment *with human beings, we assessed
theeffect of eggplant extract with orangejuicein 19 healthy
individuals. Comparing thevaluesbeforeand after 3weeks
of treatment, we observed no significant variationin total
cholesterol (198+ 36and 202+ 41 mg/dL ; P=0.57),inLDL-
cholesterol (123+ 32 and 129+ 32mg/dL ; P=0.40),inHDL-
cholegterol (56 + 14 and 55+ 13mg/dL ; P=0.66), intriglyceri-
des(90+46and 85+ 37 mg/dL; P=0.70), and infibrinogen
(310+54and 289+ 65mg/dL ; P=0.32). Thispilot experiment,
however, comprisedindividualswithtotal cholesterol <200
mg/dL and covered a period of observation of 3 weeks,
which may not have been sufficient to analyze occasional
effectsof eggplant extract.
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Tablell - HDL-cholesterol levelsin the 3 groups studied over 6 weeks

Baseline Week 3 Week 6 P
B 64.4 £21.73 50.4 £11.68 60 £16.22 0.49
C 46.33+ 9.03 47.5 +£10.02 46.17 £10.17 0.93
E 45.43 +14.06 45.14 +17.12 46.86 +16.63 0.99

B - eggplant group; C - control group; E - statin group; Basdline - initial level;
Week 3- level at theend of the 3rd week; Week 6 - level at theend of the 6th week.

Tablelll - Triglyceride levelsin the 3 groups studied over 6 weeks

Baseline Week 3 Week 6 P

B 133.2 + 30.03 136.4 + 35.99
C 191+ 79.24 158.83+ 60.82
E 21414 + 116.3  222.14 + 100.11

130.8 * 243 0.97
1405 £ 73.08 0.52
189.43 + 67.14 0.94

B - eggplant group; C - control group; E - statin group; Basdline - initial level;
Week 3- level at theend of the 3rd week; Week 6 - level at theend of the 6th week.

Inastudy using a2% eggplantinfusion, Guimardeset
al *reported atransient and modest effect of eggplant infu-
siononcholesteral levels, which did not differ fromthat ob-
served with theusual diet for hypercholesterolemicindivi-
duals. The authors suggest that the lack of efficacy of
eggplant could beexplained by itslow concentrationinthe
infusion (2%); in the study by Ribeiro Jorge et al &, the
eggplant concentration in the juice administered to the
rabbits was 58%. In the present study, the eggplant con-
centrationintheorangejuicewasapproximately 50%, similar
to that in the study by Ribeiro Jorge et a, but no trend to-
wardsareduction in cholesterol was observed.

The benefit of thediet with alow cholesterol content
and of thestatinson serum|lipidsisunequivocal *2. Until the
present time, thistreatment should berecommended for pri-
mary and secondary prevention of atherosclerosisin hyper-
cholesterolemicindividuals, anditispart of thelll Brazilian
Guidelineson Dydipidemiasand Guidelineson Atheroscle-
rosis Prevention of the Department of Atherosclerosis of
theBrazilian Society of Cardiology ™. Weemphasizethat an
alternative therapeutic option, such asthat of eggplant, is
not based on sufficient scientific evidence and, therefore,
should not berecommended.
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