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Positive and negative effects of short-term moderate beer consumption
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Abstract

Alcoholic beverages are an integral part of dies in
most countries of Western civilizaton, Effects of
beer on patients with cofunury atherosclernsis was
studied. Patients were randomly assigied {0 an ex-
penmental (EG) and a conmol (CG) group, 19 pa-
uents each. Only pedents of the EG groop con-
surped 330 ml heer daily for a period of 30 davs,
Before and after completion of the study every pa-
teni was examined, A wide range of laborarory rests
wers performed, In patients of the BG group a en-
deney 1o an increasze in HDL-cholesterol, a rise
moial wecopherol (P = 0.253) and a-tocophern) (P =
0.125), a decrease in factor VIL (P<0.05) and a de-
crease in plasminogen activator inhibitar {M=0,05)
were seen, In 12 of these 19 patients sume qualita-
tive changes in plasma proteins were found: g shifit
of low-moleculzr-weight protems to the basic range
and o decresse in thelr stability. These OGndings
prove that a shart period of modenite beer con-
sumpnon leads to pesitve changes in lpid metabo-
lsm apd soooscdant and andesagulant activice
which are eardioprotecoive. However, in moar pa-
tients some gualiative alternations in plasma pro-
teins were detectzd,

Kev wworde: beer, lipids, tocopherels, proreins

Intraduction

Alcohalic beeerages have heen a food throughout
rhe apges (1 and s6fl are anintegrs| part of diews in
most counlries of Western civilizatdon (2, 3], Al pre-
sent, on average, alooholic baverapes contribuore
0% 1o average encrgy intake (41 In rocent years
some  epidemiclogieal, experimental and clinical
stuches huve shown thar moderate aloohol use lias a
cardioprotective effect: it induces favourable bio-
chemical changes (54, These vuthors claim thar
aleobolic bevernges protect patients by lowenng the
levels of plasma totsl cholesters! and low-density
lipeprotein cholesteral (LDL-C), thus improving
the plasma LDTL-C/HDL-C ragio. It was also found
that aleohul consumpoon =nhances antexidant wnd
thrombolitic aciivity {3, 5, 7). Thedse positive
changes lead to o significant decrease in moralivy.
Thun et af, {07 have compared cause-specific death
rates and death from all causes across categories uf
baseline aleobol consumption, They feund thar zar-
diowvascular death retes berween the ages of 33 and
B0 were 30-40%: lower gmong nmen and women Teo-

porang consumipnon of one drink daily then among
rzeroralfers.

The cardioprotective effect of mvderate drinkdng 1
kavwn Lo ke conmected to improvement of lpid me-
whalism and anticeagulant and snvoxidant activity,
Counld zshon-term moderste besr consumpiion in-
fusite [hese paramerers? To apswer this gquestion
we decided to Investgate plasma Upids, weopherals,
tacear VIlag, factor VIIc and plasminogen uenivator
inhibitar (PALY which reflect the amycosgulant =ta-
LS,

It 12 commoen knowledgs that aleohnl consumption
has also adverse effects. Aleohol zffects negarively
proten metsbalsm (10-13), Soane groups have
found that even an acute ethanal dose reduses the
syrithests rates of intestingl contracdle proagin (130,
It was alse shown thar ethenol affecrs the synthesis
of procein of skeleton muscle {14}, Proieins are -
idatively mudifizd 10 plasma of alcoholics {13)
Ciondd short-term moderale beer consumption also
negmively influence plasma proteins? This is very
impoertam o know because the plasme proresins
comprise 8 dynumic svscem witlh varicd binlogical
funcrions. They sve major extracellular components
af the circulacory system. Normal conditons of L
man plasma proteins are very imporranpl for phar-
maceulics. Binding of new chemical cnoties 1o plas-
ma profeine % an issue confrontung pharmaceurical
companies during development of potenoal thers-
peutic agents. Most drogs oind o the most abun-
dant plosma protein, human plasios albamin, ac ova
prgior hinding sires. The struetural and funcuenal
changes it plasma proteine could affect the efec-
dveness of the dreg wearmznt. The relatooaship
among physicochemical charsoreristics of sroteins
has been exrenzively investigared on bovine plasma
albumin as a model protein. Therefore, these pro-
reimns were investgared in this study. In our previous
studies, oo guantitative changes in plasms proceins
after moderate beer consumpeion were found (14,
We have shown that moderate beer consumption i
cardioprotective bt were cuncemed shout the pos-
sible negative effect of alcohol an plasma protems,
W did not find quantrative chenges in plasmas pro-
teing 10 patients aftvr moderate beer consumgpaion
bur could not exclide qualitative chunges. There-
fove, it wag decided 1o investigate the mfluence of
short-ternt moderdle beer consumprion on the
srructursl and funcional cherscrerisdes of plasma
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prodems in patents with coronary atherosclerosiz,
Tor the hest of our knowledge. this s the first study
ro pddesss this ssas,

Bublects and methods

Materials. Maccabee beer samples were Landly
supphied by Tempo Beee Induscries. Mataniz, Istael.
The main components of these samples of beer
wire proteins (5.2 2/l), cacal sugars (20L5Y% of doy
maner), alcehol (5.1% w43 und polvphenoly (343
mgd,

Rubgecre. The srudy population was recruited from
wdunteer patients who had updevgone coropary b=
pass surizery due to three-vesssl corenary arvery dis-
euse (A1 in the Insumte of Cerdiology of the
Universicy: Medical Cemter; Rehovot, Tsrsel, The
sulnects gave written, informed consear m g praro-
col approved by the responsible Institational
Commiee on humen experunentation based on
the Helsinkd Declaration of 1975 a5 revised in 19835,
Of the 136 male patients examined, 38 wers selece
ed who met the following criteria: (1) cinical man-
testation of CAD had appeaced at Jeast 2 vears he-
Tore coronary bypass surgery, and after surpery the
patieats were fFee of anginal syndrone withour ad-
diriapal medication; (2) they were non-drinkars; (3]
at leass 12 months had passed afier the surgery and
the zesults of the laborazory tests were identical 1o
the resulis of laboratory resty usually performed be-
[ere coronary bypasses

Sy design. The patients were randomiy as-
signed to an experimental (13037 and 8 coneeo! {CG)
group (19 pavdents each), The panents of the EC
group were 47-72 vears old and the patlents of the
CG group were 4671 years old. All panents com-
pieted the trial, Partents af both groups consumed
the usual [srach dicr rick in vegetabies and fruis
and limited guuntities of fals as recommuended lor
patents with coronary atherosclerosis, For 30 enns
secutive davs this dier was supplemented onee a day
with 230 ml Aaccabee beer {abuut 20 g of alcohol)
for pagents uf the EG groap while CO pazients e-
cefved 330 ml of Nevitot mineral water instcad.
Beer and minera] water werd consumed Juring the
lunch. A member of the investigation team checked
complance with the diecs, life-style and physical ac-
tvity of the patients daily

Before and afier completon of the experiment all
panent were examined, Sysrolic and diastolic Blond
presgure; bears tate and weight were registered. A
wide range al laborarery ress were performed.
Dwuring the trial thers were oo teatment complica-
Lifmes.

Loboratory methods,  Blood samples o day before
and a day after the investipation were coliected after
an everpignt fast. Lipids, tocopherafs and quantia-
tive levels of proteins were determined ag described
{7, & 16} To cxamine possiple gualitanve changes
after beer consumption, the plasma proteins were
separated nto theee groups by smmonmm seltoe
falbumins, 2 M), smmonum sulfne (globulins, 4
MY oand sbsolule methenol-precipiteble prowcins
M3 (M is the ethanel-preciptable fraction; a high
nvdeophobicity, Lo g high M value, is imdicagive of
a low procein stability.) Then, the precipiuated frac-
rions were dialysed against water and fresee-drizd.

Intrinsic fluorescence measurements of proteins
were dene with 8 Moede! FP-770 Jaseo spectrofluo-
rometer. Fluoresconce emssion specira were aken
ar excitation wavelengths of 274 and 295 nm and
reeorded cver the fequency range fTom the exvitu-
tion wavelength to a wavelength of 300 nm (17, 18)

Proteins swere dissolved in 001 molfi phosphate
Fufler pH 7.2. For fluotescence messurements pro-
tein solutons were 0 a concenration of 0,15 mgimi,
e best dissolurien was achieved for proceins pre-
cipitated wich 4 mol/l ammonive sulfare. The pro-
tein congenr was meoasured by the procedure of
Levwry eroal, (19) and bovine serum glbumin (BSA)
waz used 55 2 standarcd. Maolecular weight was de-
termined by sodium dodecyl sulfate polvecrylannde
zel clecrrophuresis (SIS PAGE), Two-dimensiona)
gel electrophoresis was done gocording w Loemmib
(200, Oeee e all (217 and Hache ar af, (22). Hydeo-
phobicity (S0} wuy determined by means of -
spline-B-naphhalenesuifonare {ANS)-{luorescent
probe measurements (23).

Hrovistical anatues. Values sre given ag means T
5D of samples analysed 5 dmes and 93% CI of
meanyg. Where appropriate, data were rested by two-
way analysis of variznee with GreaphlPad Prism, ver-
sicm 2.0 (GraphPad Software, Sun Diego, CA) fol-
lowed by Duncan’s new multiple range resr
(Dhincen, 1933) tw assess hifferances between
groups means, Differences of P<0.03 were consiid-
sred significant

Resulls

Ciinced daea. Means & 510 and 95% CI at baseline
m the EG gproup were: heact pare 64.430.0 |45.6-
83.2| per minute; systolic Blood  pressure
b5 1EER L [117.7-173.2]) mmHg: digstolic blowd
pressuce H2,927.0 [68.3-07.5] mmHg; and weight
747068 [60.5-38.9] ke, In the CG group, corre-
spomding valoes were and 64.329.1 [45.3-83.2] per
minute. 1450132 [117.4-172.68] mmHg,
AZAET.1 [07.9-97.7] mmHg and 748269 [60.1-
B4 2] ke, respectively.

Afier completion of the real;, no signilicant changes
im were seen i any of the four parsmeters in both
aroups of pavents (dg1a not shown),

Laborary data. Changes in the hpid levels are
summarized in Table 1. Sgansocal evalugltion
showed no sipgnificant changes in levels of plasma
lipids in gither patient grovp. Ooly & tendency o an
increase in HDL-C Jevel in padems of the EG
group was abserved.

Figurs 1 summarizes changes in the levels of total
tocopheral and v-tocopheral alter compledon af
the rrial, An increase in levels of 1oma] rocophecs)
and s-tocoplierol was seen in the EG group only
(P=0,025 and P<0.0125, respectvely ). Changes in
the GC group were noe sigmificant.

Ar basslime, the tao grougs of pabents did oot dif-
fer n factor WIag, Facror Viic and PAL tzst resulry
idata not shown ), Takle 2 summarizes the resals al-
ter completion of the experiment. A <ignificant de-
crease imoall three parameters was seen in the EG
group l:jlr.‘.l'_'l,[}i-'i for all three veriables), After tle Lri-
al, changes in values of factor Vilag, facoe Vile qnd
PAI appeared not to have changed in the CG grovp.
There were no significan differences in plasma pro-



Table 1, Serum lipids immolds in parients of both geoups before and after the experiment,

Hxperimental groap (EG)

Control group (CG)

T LDI-C HDL-C TG LDL-C Hiy-C T

Bafore the sxperiment

42405 37104 0.02=0.] 1-62£0:2 344203 37234 0.493:20. | 162102
(3.83. 7.00 CEodd—b ) (0.p0-1.24Y  (008-1 Z2o) (3.833-7.03) (2450907 (D61-1.2%)  (0.92-1.62)
Afeer tiie experinenr

33005 3.66-0.4 [11-0.] . 6040,2 5.45%0.3 37304 0.9210.1 I.edx2
(3827000 (240481 069-1.33) (0962240 [3R4-TOE (246-5.00)  {LB0-1.24)  [1.00-2.28)

Walues yre means and sandard deviations and, 0 paventhesis, 43% confidence intzrvals of the means
Abbreviations: T, 1otal cholesteroly LDL.C, Jow-density cholesteral; HDL-C, high-Gensiny cholesteral;

T, wriglveerides,
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Total (TT) and o (Alp} weopherois moex-

perimental {EG) and control (G0 grones, Means = 5D
(vertical linest. Bars with a different number o sters arc
sratisrically different (P<0.03). An inerease in the level
of total and s-taeaphernls is seen in the BG group (=
C02F aped P = 0,00123, respectivelv), I the O3 group
the changes were not sigificant.

ein levels in either proup before and after comple-
tien af the trial (Table 3).

Ar baseline, the elecoophoreuc mages of plasma
total protems i boch groups of patients were simi-
lar. These tmages corresponded to the plasma tota)
procein spots from the dara bank, After 30 days of
maderate beer consumprion, m 12 cut of 19 pa-
ticnts of the EG grodp some qualitative changes in
separated plasma proteins were found, Tle mos:
nypicsl qualitative changes in proteins were séeén in
patient ™, These changes sre described in the
Fipuess 2 and 3. Figure 2 shows the changes in the
albumin and globulin fractions of patient ™, The
fullowing changes i the albumins were derccted: 1n
the molecular range of 3-20 kDa there were [ewer
protein spots, and these spots were shifted o the
basic region with v pl of ca 7.8. The changes n
globulin gppeared in the range of 6-20 kDa: the
number of spars was gher than before beer con-
sumpliun, :
Changes iy smethanel-precipitable proren of pa-
renr X oare presented in Figore 5 The number of
spets i1 the low-molecular-weight renge of 6-10
T wus higher than before beer consumplion. It
can alse he seen thal more profound chunges after
beor consumprion sppesr in methanal-precipitable
profeing than in albuming and globulins (Figure 2).

Talde 2. Facior VIiag, facror VI and plasmmogen activator inhibiter (PAD.

Hxperimental geoup

Conrol group

belore experiment afler experiment P batfiore experiment after expenment I

range  mean £ 8D range mean 5D range mean £ 5300 range meas = 50
(953% {1} (G3kh CI (L5t G (ush CI

Forvtor Wiag %)

U108 63 G304 TI1-80  T50EHED =005 O-99 96.944.1 Rugy  0p [+9.0 s
(77.1-114.7% (3R.3-91.7) (TT.0-113.0)

Facror Ve %)

6289  Gp k0.1 Bl-ER 74,0180 =05 B81-04 G6.149.0 93-49n  04.219.32 n.§
T1.1-115.1% (38.2-91.8)

AT ()

6.9-8.9 7.8:0.7 3.7-7.5 A.1:0.6 <43 BB THOT f.9=9.0 T.7EDT S
16503} {4 BT 43 {6.3-9.3) (6.2-9.2%

Walues are mean = 5D and. in parembhesis, 93% confidence lmerval (CI)



Table 3. Total protem (g1, albumin (g%} and globulin {g') before and afier the experiment,

Cxperimental group Conral group

before after P before ufier r
Total provein 52.3-H3.3 53.1-85.6 s F20-85.4 32.51485.3 s

68,9101 OHE.EZ9.0 08,7291 48,8500

(10.0-87.0 {50.0-67.5% (49.7--87.7) 1 50.0-87.6)
Albumin d.2-62,1 403622 n.s 404 623 A0 a—o e ne

51 1E5.1 32250 31250 s B ]|

(404-61.37 (40, 7-01.7) 40T 61T £10.6-62.09
Globulin 12.7-181 1Z.6-I84 .5, 12.3-17.9 12.6i-18.2 L5,

13.4132.7 15.3+%.0 15.1£2.6 153127

(B8 210 £8.9-20.67 19,7-20.5) (L T-20.8)

Walues, from top 1o borcam, are rangs mean & standard deviston and 5% contidence inteeval (n = 195,
n.s., non-significant.
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Fimure 2. Panerns of plasma proteing in patient N are shown by owo-dimensional elecizoplmresis {2-DE]L Albununs
bofore (A%, albumins afier (B, glabuling before (C) and plobuline afier (I beer cossumpuon. Albunins apd gob-
uling were separated from serum, using different concentrations of ammenium sulfate, then dialvsed aainst water,
freeze-dried and dissalved in lysine buffer containing 9 M urea, 70 mM DTT and 2% smphoelyte mixture (Servaiyre
2-4), 25 mM Tris-"HCI pH 7.1, 50 mM KCI1, 3 mM EDTA, 2.6 mM benzamidine, 2.1 uM leupeptin. Then the sam-
ple in g coneentration of 33 ug/ul was subjected 1o 1soeiecirafocusing (IEF) 10 the first dimension. The IEF gels con-
tained 2% of an amphoiyie mixture ar pH 2-11. In the second dimenston sedium dodecyl sulfare polvacrylamide
gel electrophoresis [SDS-PAGE) was used with 15% palyaceylamude gels, The 2-DE gel size was 78 om, The ver-
tical axis shows the molecuiar mass of proteins in kDa. and the horizontal axis the distributian of proteins by their
woeleciric points. Parrerns m B show that i the range of 5~20 kDa there gre fewer protein spots and the isoelectric
points (pl) shifs 1o a pH of ca, 7.5, Parrerns in D show thar globulin uppears hepween & and 20 kDw, the numbers
of spots are raised afier beer consemprion.
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Figure 3. Two-dimensional elecrrophoresis of methanei-preapiable plasma proteins from patient N before
(A und after (D) beer consumprion. These proteins were 1solated from sctum by methanel, then diaivsed ngainst
water, freere-dried and dissolved in the :ame conditions as for the separation procedure in Tigure 2, Spots in B
differ from thuse it A in low-molecular-weiglit proveins (20- 50 kTl

The methanol-precipitable fepetion did not only dif-
far in distmburion of protein spots, bur alse in us
functionzl propernes such as hydvophabicity {an in-
dicator of procem stabiliny],

Befare the wisl the hydrophabicity of albumins (2
M3, globuling (4 M) and mechanol-precipitable pro-
12ms (M) was 9,2320.5, 23,8918 and 37 443, |,
tespectively (Figure 4). Methanol-peacipitable pro-
teins showed o higher hydrophobicioy than albumins
and glotaling, Thus, the dams presented in Figure 4
show that the methanol-precipitable feuction i Jess
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Figure 4. The hydrophobiciy of albuming {2 M),
globullss (4 M) and medhansl-precipizatle prowins (M)
before and after beer consumption, Mean ® 8D {verii-
cal lines). Bars wish a differenr number of stars are sta-
tisteally different (P<0.03), Hydrophobicity (5] was
determined by U-anilino-G-naphthafenssulfonaw-Mus-
rescent probe measurertents, Hydeophobicity reflects
the stabiliey of proteing Thus, the methanol-precipitable
fraction is Jess stable than albumins and globuling i hu-
THAL SEram,

stable thar albumins and globulins In haman seram
alter beer consuwinption,

™o derectable changes in plasina protems after the
crial wers found in the CG group.

Discussion

Epdomiciogieal, esperimental and clmcal studies
convinciogly show thay modeérats drinking can in-
duce fuvourable ochemical changes and is associ-
ated with 2 decreased mortality from CAD (3, 7-9,
2427}, Algohal comsumpirion bas ulso adverse of
fectsr 1t negamvely fluences prowein merabolism
(10123, The aim of this smdy was 1 evaluate
whether shart-rarm moderate beer consunmipiion
could lead wo both positive and negative effects.

It ie on cstablished [acr that elevated levels of ol
cholzsternl, LDL-C, tnzlyeerides, apolipoprorins
B and C-II1 and reduced levels of HDL-T and
apolipoprotcin A-1 are major risk faciors for atero-
selerosis (28 30, Recent evidence suggests that one
of the important mechenisms predizsposiag io the
development of atherosclécpsis iz oxidadon of cho-
lesteral-rich LI -C pardeles (31-33), Osidanon uf
LDL-C enhances (15 atherogaricity and facilitates
penetration of lipids inte arteriad wall Thus, pre-
veuten of atherosclerosis is a fight againse LDI-C
oxidarion by using sminxidants (34), According to
Renaud and Lorgeril (30, the positive elfect of aloa-
nol consumption 1= in prevention of blocd coaguis-
tion. How wers these three parameters affcered by
shioratertn moderate besr consumphon o owr
smucty?

We found a cendenicy towerds an increase in HDL-
[, andncresse i antoxidant spd andoeagulant ac-
tivicy (3 significant nise n the contents of both total
tocopheral and a-tocopherol and decreases in fac-
tor Vilag, fuctor Wile and PAL respectively),
Therefore, even short-term moderate beer con-
sumption has a cardioprotecnve effecr. These results
suppoert our grevious findings and the findings of
ather groups (3,7, 8, 240 26, 27,

Alcoliol has nol only beneficial but also adverse s
fects, Some groups have teported that aleoholic
consumpdon megatively influences profein metabo-



lism (10-153. We, who advocare beer consumption
(7, B}, have asked purselves: could moderare con-
stumption of this beverame negatively influence plas-
ma proteins? In our previous stady we did not find
guantiturive changes in plasma protoins o patients
with corenary atherosclerosis after shors-term mod-
erale beer consumpuon {16}, Flowsever, ww could nm
be excluded thar there are qualmanve changes.
Tharefore; we decided to nvestpgate the influence of
muderate beer consumption on the strocrural and
funredonal characreristics of plosme proteing, Two
dimensional decrrophoresis, mtinsic Aunrescence
and surface hydrophobicity (8o} wene used o ex-
amine these characieristics of plasma proteins be-
fore and afier completion of the sl Like n our
previous nvestigaion (L6), no geantiative chaoges
In plasia proreins were found. [o 12 out of 19 heer
comsumers @ tendency 10 Iower stability and minor
strucrural deviatons o plasma proteing wese di
rected. These findings confivm the clmims of athers
that consumpnon of aleoholic beverages negacvely
wnfluences protem mewaboiizm (10-£3). Thus, what
1= 1he mnswer o Lhe parsphrase of Shakespearean's
Hamler: wo drinl ar oot to deink? We cannat tell {1}
why anlyan 12 sut of 19 patents the shove-men-
noned changes in plasma protein were found, (20
whether these changes are ransitional and could
disappesr gfter erminezion of beer consumption,
(3} it ticee changes become more profound as beer
congumplion continues, and {4} if similar changes
could appear during consumption at other aleobolic
beverages?

In conclesion, i this investigation o rendency to-
wards lower stabldity and minor stractuzal devia-
unns 1 plasma protein wers detecred. Howerver, we
also found in most of the beer-consuming patients
puesitive chunges i lipid nerabolism and increases
in anticosgulant and antoxidant actiey, These
findings allow 2s th answer posidvely the paraphrase
"1e0 drink or noc o dring'.
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