
Upsala J Med Sci 93: 277-288, 1988 

Cardiovascular and Some Biochemical Effects of 
High Alcohol Consumption 

Sture Mutzell 
Department of Family Medicine, University Hospital, Uppsala, Sweden 

ABSTRACT 

A sample  of 200 men f rom t h e  gene ra l  population was  inves t iga ted  concern ing  alcohol 

consumpt ion  in re la t ion  to card iovascular  and  l abora to ry  findings. Symptoms  of alcoho- 

l ism (subjec t ive  r e l a t ive  loss of con t ro l  over  drinking, b lackouts  and  morning drinks) were  

found to b e  r e l a t ed  to t h e  a lcohol  consumption. The  sub jec t s  w e r e  divided i n t o  t h r e e  

groups: (I) a group with low a lcohol  consumpt ion  wi thout  symptoms  of alcoholism, (11) a n  
i n t e r m e d i a t e  group wi th  low, m o d e r a t e  or high a lcohol  consumpt ion  and  with d i f f e r e n t  
alcohol syrnptoms and  (111) a "heavy-drinking" group wi th  m o d e r a t e  or high alcohol 

consumpt ion  and  two  or m o r e  symptoms.  Group 111 had, on an  average ,  a higher h e a r t  

r a t e  and  a la rger  h e a r t  volume, and  s igni f icant ly  lower se rum (S) l eve ls  of magnesium, 

c rea t in ine  and IgG than  groups  I and 11. Ten of t h e  53 heavy dr inkers  used l iver- 

metabol ized  drugs, because  of illness. On t h e  a v e r a g e  t h e  heavy dr inkers  who used drugs  

had a higher h e a r t  r a t e  and d ias to l ic  blood pressure  and a l a rge r  h e a r t  volume, and  in th i s  

group t h e r e  was  a higher inc idence  of pa thologica l  ECGs and  a lower peak  flow. They  had 

higher S-cholesterol and  t r ig lycer ides  and, espec ia l ly ,  low S-creatinine.  E leva ted  

cho le s t e ro l  and t r ig lycer ide  leve ls  showed no relationships to high a lcohol  consumpt ion  

alone, bu t  a combina t ion  of high a lcohol  consumption and  l iver -metabol ized  drugs  was  

s igni f icant ly  co r re l a t ed  to such elevations.  The  finding of a combina t ion  of high alcohol 

consumpt ion  as repor ted  in a s tandard ized  ques t ionnai re  and  low S-crea t in ine  may  

d i sc r imina te  a n  in te res t ing  homogeneous  subgroup wi th  over-consumption of alcohol. 

INTRODUCTION 

In seve re  a c u t e  alcoholism and  in t h e  l a t e  stages of a lcohol ic  l iver d i sease ,  i t  is well  

known t h a t  s e rum e l e c t r o l y t e  d is turbances ,  hypoca lcaemia  ( 5 )  a n d  hypoalbuminaemia  ( 5 )  

occur.  Among a l c o h o k s  dea ths  f rom ischaernic h e a r t  d i sease  are common  (22, 241, bu t  

convincing epidemiological d a t a  a l so  ind ica t e  t h a t  a lcohol  consumpt ion  may have  a 

p ro tec t ive  effect (21). Low se rum c rea t in ine  concen t r a t ions  have  been observed  in 

alcoholism. In a group with a high leve l  of gamma-glu tamyl  t r anspep t idase  in t h e  serum,  
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Pe te r son  et al. (16) noted low serum c rea t in ine  values. Klatsky et al. (7) found a c l e a r  

re la t ion between blood pressure and t h e  daily number of drinks. Waern et al. (23) found 

t h a t  t h e  mean systolic and diastol ic  blood pressures  were  somewha t  higher among 60- 
year-old men showing various indications of alcohol consumption. However,  increased 

alcohol  intake also represented increased ca lo r i c  intake,  and thus t h e  increased blood 
pressure might have been a funct ion of increased body weight (23). 

In an  ear l ier  study of t h e  present  mater ia l ,  t h e  following haematological  var iables  were  

investigated: B-haemoglobin, e ry th rocy te  mean corpuscular  volume, serum iron, trans- 

f e r r in  saturat ion,  alcohol-related l iver enzymes  and  amylase (14). 

The purpose of t h e  p re sen t  investigation was to e luc ida te  t h e  following questions: 

1. Is heavy alcohol drinking in a population sample  r e l a t ed  to cardiovascular  changes  

and deviat ing resul ts  of biochemical tests? 

C a n  biochemical tests, in par t icular  t hose  performed in th i s  study, b e  used for 

screening of drinking problems? 

2. 

3 .  How do  liver-metabolized drugs toge the r  with alcohol inf luence t h e  laboratory 
findings? 

MATERIAL 

The present  sample of 200 men was col lected as a r e fe rence  group fo r  t h e  KARTAD 

project  which is being ca r r i ed  o u t  at t h e  Magnus Huss Clinic of t h e  Karolinska Hospital  

in Stockholm. "KARTAD", s t ands  for  t h e  S o l i n s k a  project  for  r e sea rch  and -Treatment 

of Alcohol Dependence.  During 1976-198 1 m o r e  than 700 consecut ively admi t t ed  

alcoholic in-patients living in t h e  s a m e  geographical  a r e a  as t h e  random con t ro l  sample 

of men in t h e  present  s tudy took p a r t  in t h e  KARTAD investigation. T h e  s a m e  medical,  

social  and psychological methods were  used fo r  examinat ion of t h e  random controls  as 

fo r  t h e  KARTAD pat ients .  

F rom t h e  National Reg i s t e r  covering al l  Swedish inhabi tants ,  a random sample of 228 

men was taken from t h e  gene ra l  male  population living in t h e  urban d i s t r i c t s  of Solna and 

Sundbyberg, with a l toge the r  80.000 inhabitants,  in t h e  c a t c h m e n t  a r e a  of t h e  Karolinska 

Hospital. Fo r ty  men in e a c h  of t h e  a g e  groups 20-29, 30-39, 40-49, 50-59 and 60-65 yea r s  

were  sampled in order  to  ach ieve  t h e  s a m e  degree  of precision fo r  a l l  age groups in t h e  

e s t ima t ion  of d i f f e ren t  variables.  The  init ial  s ample  drawn consisted of 209 men  aged 20- 

65 years.  Of th i s  sample,  t w o  persons had died, f i ve  had moved more  than 120 miles f rom 

Stockholm, and t e n  were  living permanent ly  abroad a t  t h e  t i m e  of t h e  investigation and 

were  thus excluded f rom t h e  sample.  Eleven persons refused to  b e  examined. Thus, of t h e  
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in i t ia l  s ample  of 209 men 181 w e r e  inves t iga ted .  T o  inc rease  t h e  sample  of inves t iga ted  

men to 200, a supplementary  sample  was  drawn in e x a c t l y  t h e  s a m e  way as before.  All  

men in t h e  supplementary  sample  could b e  included in t h e  inves t iga t ion ,  and  t h e  f ina l  
s ample  was  thus  200. The  drop-out r a t e  in t h e  co l lec t ion  of t h e  sample  was  less  t han  

10 %. The  drop-outs did n o t  d i f f e r  f r o m  t h e  examined  persons  in soc ia l  s t a tus ,  age ,  
educa t ion ,  civil  s t a tus ,  work s t a t u s  o r  wi th  r e spec t  to e n t r y  in of f ic ia l  r eg i s t e r s  (police, 

social reg is te r ,  loca l  hea l th  in su rance  of f ice ,  T e m p e r a n c e  Board register)(p>0.05). 

METHODS 

The  sub jec t s  w e r e  examined  at t h e  Magnus Huss Cl in ic  of t h e  Karolinska Hospital  in 

Stockholm. In s tud ies  of a lcohol  consumption, t h e  consumpt ion  in t h e  l a s t  week  was  

recorded ,  as i t  was  cons idered  t h a t  t h e  subjects '  r eca l l  would b e  poorer  fo r  t h e  period 

fu r the r  back  in t ime. O the rwise  t h e  compl iance  would have  been  less than  100 %. In t h e  

p re sen t  s tudy  t h e  occur rence  of t h r e e  symptoms  r e l a t ed  to heavy drinking was recorded: 

Inability to  c u t  down or s top  drinking, i.e. loss of cont ro l ;  morning shakes  and  ma la i se  
re l ieved  by drinking, i.e., morning drinks; and alcohol amnes ia  or memory  lapse  a f t e r  

drinking of alcohol,  i.e. blackouts.  The  200 pa r t i c ipan t s  w e r e  f i r s t  divided i n t o  t h r e e  
groups: 

( I )  

(11) a n  i n t e r m e d i a t e  group with low, modera t e  o r  high alcohol consumpt ion  and 

A group wi th  low alcohol consumpt ion  wi thout  symptoms  of alcoholism (n=41); 

d i f f e ren t  alcohol symptoms  (n=106); and 

(111) a heavy-drinking group with modera t e  or high consumpt ion  and t w o  o r  m o r e  

symptoms  (n=53)(Table 1). 

7abte I .  Paevalence 06 dymp.turnd aducia- ted  w r t h  d i 6 6 e f i e n t  alcuhul connurnpt~on qua4.tite4. 
G ~ C J U P A  7-111. 

Quarti les of No One Two Three 
alcohol consumed symptoms symptom symptoms symptoms 
in previous week 

Quart i le I 
(11-50) 

Quart i le 11-Ill 
(n=100) 

Quart i le I V  
(n=SiO) 

GROUP I 
GROUP I1 

GROUP 111 

Low alcohol consumption without alcohol symptoms (n=4l)  
Intermediate group w i th  low, moderate or high alcohol consumption with di f ferent number 
of alcohol symptoms (11.106) 
Heavy drinking alcohol group w i th  moderate or high consumption and two or more symptoms 
(n.53) 
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Four subgroups were  then fo rmed  with r e spec t  to t h e  use of l iver-metabolized drugs. 

Thus groups I and I1 combined were  subdivided in to  groups IA and IB, and group 111 was  

subdivided in to  groups IIA and IIB, as follows: 

(IA) 

(IB) 
(IIA) 

(IIB) 
For more  detai led information see Mutzell, Tibblin and Bergman (15). Subjects  taking 

ant ihypertensive drugs (beta-adrenoceptor blocking agents ,  hydrochlorothiazide,  thia-  

z ides  and hydralazines) w e r e  assigned to t h e  groups without  any use of drugs. Thir teen of 
t h e  126 men in group IA and t h r e e  of t h e  43 in group IIA used ant ihypertensive drugs. 

low or  modera t e  alcohol consumption and no use of drugs (n=126); 

low or  modera t e  alcohol consumption with use of drugs (n=21); 

high alcohol consumption with no use of drugs (n=43); and 

high alcohol consumption with use of drugs (n=10). 

The examinat ion took a n  ave rage  of abou t  nine hours and included a general  medical  

examinat ion,  taking of a psychiatr ic  and social  history,  blood and urine tests, X-ray of 

t h e  h e a r t  and lungs, ECG and electroneurography (ENeC). 

Sociological interview 
The  sociological interview comprised s tandardized quest ions per ta ining to  family condi- 

t ions,  educat ion,  smoking and physical exercise.  

The amoun t  of a lcohol  consumed and t h e  p a t t e r n  of "alcohol behaviour" were  thoroughly 

assessed back to childhood and t h e  f i r s t  glass of alcohol,  wine or  beer. T o  obtain as 

a c c u r a t e  as possible an  idea of t h e  present  alcohol consumption, t h e  quest ions were  

detailed.  

Medical his tory 

The subjects  answered a self-administered s tandardized quest ionnaire  concerning their  

previous and present  heal th ,  respiratory symptoms,  blackouts,  epi lept ic  f i t s  and delirious 

episodes. The quest ionnaire  was  constructed at t h e  Magnus Huss Clinic and has  been used 

many years  f c r  tes t ing alcoholic in-patients. The  quest ionnaire  consisted of a general  and 

a cardiovascular section. Questions concerning respiratory and cardiovascular  symptoms 

were  ident ical  to those in t h e  quest ionnaire  designed and t e s t ed  for several  years  at  t h e  

Depar tmen t  of Thoracic  Medicine of t h e  Karolinska Hospital. An interview was then 

conducted with al l  sub jec t s  concerning t h e s e  questions,  by one and t h e  s a m e  person ( the  

author).  

Anthropometr ic  measu remen t s  and blood pressure 

Weight was recorded to t h e  nea res t  kilogram and included l ight underwear.  Height was 

measured in cent imetres .  The blood pressure (BP) was measured with t h e  s a m e  mercury 

manomete r  in a l l  subjects ,  between 9 and 10 a.m. and a f t e r  15 min of r e s t  in comple t e  
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quiet .  This  was  done  in t h e  s a m e  room by t h e  s a m e  person  ( t h e  author),  and  noise and  

chil l ing w e r e  avoided. The  pressure  was  measured  in t h e  r igh t  upper a r m  and  mean  va lues  

of t w o  measu remen t s  w e r e  used. The  cuf f  had a rubber  b ladder  12 c m  wide and  35 c m  

long. Sys to l ic  BP (SBP) and  d ias to l ic  BP (DBP) were  recorded  to t h e  nea res t  5 mmHg. 
DBP was  recorded  at t h e  d i sappea rance  of t h e  Korotkoff sounds (phase  5). 

Labora tory  tests 

Blood samples  w e r e  drawn in t h e  morning a f t e r  an  overn ight  f a s t ,  and  ana lysed  f o r  se rum 

(S) potassium, albumin, ca lc ium,  magnesium, c rea t in ine ,  cho le s t e ro l  and  t r ig lycer ides ,  

and  fo r  e thano l  and  methanol.  P ro te in  analysis (e lec t rophores i s )  was  per formed wi th  IgG 

and  haptoglobin. 

C h e s t  X-rays 

A c h e s t  X-ray with t h e  p a t i e n t  s tanding  was  t aken  as descr ibed  by Liljestrand et al. (8). 

The  r e l a t ive  h e a r t  volume, expressed  in m l  per square  m e t r e  body s u r f a c e  a r e a  (BSA), 

was  ca l cu la t ed  (6) by one  and  t h e  s a m e  exper ienced  radiologist  at t h e  D e p a r t m e n t  of 
Thorac ic  Medicine of t h e  Karolinska Hospital ,  who also examined  t h e  h e a r t  conf igura t ion  

and lung f i lms  wi thout  knowledge  of t h e  pa t ien t ' s  c l in ica l  da ta .  

E lec t rocard iographic  examinat ion  

The  c l in ica l  examinat ion  inclclded ECG record ings  at r e s t  with t h e  subjec t  in t h e  supine 

position. T h e  following leads  w e r e  used: 1-111, aVR, aVL, aVF and leads  Vl-Vg. T h e  c h a r t  

speed  was  50 mm/s  and  t h e  in s t rumen t  was  a d i rec t - record ing  6-channel e lec t rocard io-  

graph  (Mingograf 6 I ,  Elema-Schonander AR,  Stockholm). T h e  ECG findings w e r e  coded  

accord ing  to  t h e  Goldman c r i t e r i a  (4)  and  to t h e  Minnesota code  (19). All  ECG 

examina t ions  w e r e  in t e rp re t ed  by t h e  s a m e  two  independent  physicians at t h e  Depar t -  

m e n t  of Clinical  Physiology, and  wi thout  any knowledge of t h e  subjects '  ident i ty  and  

c l in ica l  da t a .  

Lung func t ion  

Lung func t ion  was  measured  in a peak  expi ra tory  f low m e t e r  ( l i t res /min) ,  (Wright), wi th  

record ing  of t h e  mean va lue  f rom t h r e e  blows. All sub jec t s  per formed th is  immedia t e ly  

a f t e r  a r r iva l  a t  t h e  hospital  in t h e  morning, when t h e  blood sample  had been taken .  

Elec t roneurography 

The  per iphera l  ne rve  func t ion  was  examined  by ENeG as pe r fo rmed  routinely in c l in ica l  

p r a c t i c e  at t h e  Depar tmen t  of Neurophysiology of t h e  Karolinska Hospital  by t h e  s a m e  

observer.  Four  per iphera l  ne rves  (median, ulnar,  peronea l  and  sural)  were  inves t iga ted  

with ENeG methods  r ecommended  at a Scandinavian mee t ing  on hea l th  haza rds  in t h e  
use  of so lvents  (2). Each ne rve  was  eva lua ted  wi th  r e spec t  to t h e  occur rence  of 
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neuropathy. A laboratory age-matched ma te r i a l  f rom t h e  Depar tmen t  of Neurophysio- 

logy was  used as a r e fe rence  group. 

STATISTICAL METHODS 

In o rde r  to test t h e  hypothesis of t w o  means being equal  against  a two-sided al ternat ive,  

t h e  t test was used. A s  a measure of association between pairs of variables,  Pearson's 

product-moment  co r re l a t ion  (r)  was chosen. Differences in pairs of non-continuous 

var iables  were  t e s t ed  fo r  significance by t h e  Chi-square test. Quart i les  were  used for 

grouping t h e  sample into homogeneous groups with regard to alcohol consumption. For  

tes t ing levels  of significances,  groups I1 and 111 were  t e s t ed  against  group I, and groups 

IB, IIA, and IIB against  group IA. 

RESULTS 

Charac te r i s t i c s  of t h e  groups with d i f f e ren t  drinking habi ts  a r e  presented in Table  2. 

There  was no d i f f e rence  in a g e  between these  groups. Their height and weight were  t h e  
same.  Ethanol  was  found in t h e  blood of f ive (9 %) of t h e  53 heavy dr inkers  and varied 

between 3-64 rnmol/l. The a t t e n d a n c e  of t h e s e  f ive  subjects  fo r  examinat ion was 

dis t r ibuted equally ove r  t h e  d i f f e ren t  days of t h e  week. The  one subject  who a t t ended  on 

a monday morning was t h e  man with 3 mmol/l. The proportion of smokers  among t h e  

heavy drinkers was 62  %. Actions from t h e  Temperance  Board (against  drunken driving 

and alcohol abuse) had been made  in 32 %. Charac te r i s t i c s  of t h e  four  subgroups a r e  

p re sen ted  in Table  3. 

Tab& 2. ChatacZetin-tics 06 the thnee gtUUp.6 w i t h  diddetent dtinhing ha4it.l. 

GROUP I GROUP 11 GROUP 111 
( n = 4 l )  (n= 106) (n.53) 

Age (yrs)  44 i I4 46 2 I4 42 2 13 
He igh t  ( cm)  178 2 7 178 2 6 177 2 6 
Weight (kg) 7 7 2  12 76 2 9 78 i 10 
Alcohol  in blood on a r r iva l  a t  

Alcohol  consumption 7 days  b e f o r e  a r r iva l  
a t  hospi ta l  (g) 0 2 1  11 + lo*** 34 2 ) I f * *  
Smoker s  (5%) 46 f i  6 2  
Act ions by the  Temperance  Board (%) 2 S 32*** 

hospi ta l (%) 0 I 9* 

Signif icance l eve l s  t e s t ed  in compar i son  wi th  group I by Student 's  t test and Chi-square tes t .  
p<0.05 

b * *  p<O.OOl 
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Table 3. 
wi-th0u.t dttug u4e. 

Chaaactetti~Lic4 06 the doua gavupn w i t h  di66eaen.t dazinking h a b i a  w i t h  and 

G R O U P  IIA G R O U P  IIB C R O U P  IA  G R O U P  I6 
Low alcohol Low alcohol High alcohol High alcohol 

No drugs Drugs No drugs Drugs 
(n= 126) (n.21) (11.43) (n=lO) 

Age (yrs) 45 2 I4  46 2 I5 41 2 14 49 2 5 
Height (cm)  178 2 7 177 2 8 177 f 7 179 + 4 
Weight (kg) 76 2 9 76 2 I 2  7 6 2  10 85: 5 * * * *  
Alcohol in blood on arrival 
a t  hospital (96) I 0 5 3 o x x x x  
Alcohol consumption 7 days 
5efore arrival a t  hospital (g) 8 + 9  6 +  I 1  30 2 28**** 39 + 29**** 

Actions by the  Temperance 
8oard(%) 6 10 33*** *  30** 

Smokers (56) c-2 fi 60 * 7% 

Significance levels tested in comparison with low alcohol - no drugs group by Student's t test and 
Chi-square test. 

p<0.05 
* *  p<o.01 
+'**p<O.0001 

The  drug-using groups w e r e  older,  bu t  no t  significantly,  and  t h e  t e n  heavy dr inkers  and  

drug  users  in group IIB had a s igni f icant ly  g r e a t e r  body weight.  E thanol  was  found in t h e  
blood of 30 % of group IIB. 

Group IIA had significantly ( ~ 4 . 0 5 )  higher p e r c e n t a g e  smoker s  than  group IA. T h e r e  

were  no d i f f e r e n c e s  in smoking hab i t s  be tween  t h e  o the r  t h r e e  subgroups. Thi r ty  per  c e n t  

of group IIB and 33 % of group IIA w e r e  reg is te red  at t h e  T e m p e r a n c e  Board. 

Card iovascular  var iab les  

The  heavy-drinking group I11 had a significantly higher mean  h e a r t  r a t e  and a signifi- 

can t ly  la rger  mean h e a r t  vo lume than  groups I and  11. T h e  mean  blood pressures  w e r e  t h e  

s a m e  in t h e s e  t h r e e  groups (Table  4). 

p able 4 .  Cattdiowaocu~aa and o-then w m i a b l e ~ :  Mean vatue4 06 heaat aate,  b b o d  paennufie, 
hemt  volume, peak 6 b w  and pettcenhge numbejzd w i t h  p a t h d o g i e a t  ECG and ENeG.  

G R O U P  I G R O U P  I1 G R O U P  111 
(n-41) (n.106) (n=53) 

Heart r a t e  ( b e a t d m i n )  69 2 9 7 0 2  14 73 2 12* 
Systolic blood pressure (mmHg) 142 2 19 147 2 23 145 2 19 
Diastolic blood pressure (mmHg) 89 2 10 88 2 I 1  8 9 2  10 
Total  hear t  volume (ml/m2 BSA) 697 t 165 729 2 147 760 2 1451 
f?.elative heart  volume (ml/m2 M A )  359 2 68 377 t 71 386 t 66* 

Feak f l o w  ( I ! rn in )  4 2 9 2  112 506 2 96 504 2 88 
Pathological ENeC (%) 23 16 23 

f athologicai ECC (06)  7 7 IT 

Significance levels tested in comparison with group I by Student's t t es t  and Chi-square tes t ,  

p<o.os 
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T h e r e  was  no d i f f e rence  in t h e  occur rence  of pa thologica l  ECGs. Six men  in group I11 had 

pa thologica l  ECGs. Two had pa thologica l  T-wave changes  wi thout  co rona ry  h e a r t  d i sease  

and  one  of t h e m  a lso  had a t r i a l  f ibri l lation, one  man had a r rhy thmias  and  t h r e e  had ST 

s e g m e n t  changes  and also tachycard ia .  T h e  heavy dr inkers  using drugs  (IIB) had a 
s igni f icant ly  higher mean  h e a r t  r a t e ,  a s igni f icant ly  higher mean  DBP and  a significantly 
l a rge r  t o t a l  mean  h e a r t  vo lume than  t h e  o t h e r  t h r e e  subgroups (Table  5). 

Table 5. 
heatit wdume, p e a k  d l o w  and peficenhqe numbetin w i t h  pathofvgicae ECG and E N e G .  

Catidioua4cuPm and otheti waaiabfen: Mean waeuen 06 heaaz an te ,  b lood  ptiennutie, 

GROUP I A  GROUP I 0  GROUP IIA GROUP IIB 
Low alcohol Low alcohol High alcohol High alcohoi 

No drugs Drugs No drugs Drugs 
(n:126) (n.21) (n.43) (n.10) 

I iear t  r a t e  (bearsimin) 69 2 13 7 2 2  12 71 2 I f  79 2 15' 
Systolic blood pressure (rnrnHg) I45 2 22 149 2 22 I42 2 18 159 2 20 
Diastolic blood pressurehrnHg)  88 2 10 89 2 1 2  87 2 8 98 2 13** 
Total  hear t  volume (rnl/rnZBSA) 724 2 150 697 2 162 739 2 138 868 2 138** 
Itelative hear t  volume (ml/rn2 BSA) 374 + 70 358 + 72 379 + 66 4 1 9 2 6 0  

Peak flow (lirnin) 506 + 94 480 2 135 514 + 86 463 2 88 
Pathological ENeG (8) is 14 1'9 40 

f'athoiogical ECC (8) b o  ̂ '7 20 

Significance levels tested in comparison with low alcohol - no drugs group by Student's t e s t  and Chi- 
scuare :esl. 

p<G.CS 
' t ~ 4 . 5 1  

E N e C  

N o  d i f f e rence  in ENeG was  found be tween t h e  t h r e e  main groups. F o r t y  per  c e n t  of 

group IIB had pa thologica l  ENeCs, compared  with 14-19 % in t h e  o t h e r  subgroups,  bu t  t h e  

d i f f e rence  was  no t  s ign i f icant  (Table  4, 5). 

- 

Peak  expi ra tory  flow 

T h e r e  was  no d i f f e r e n c e  in peak  flow be tween  groups  I, I1 and I11 (Tables  4) .  

Blood lipids 

T h e r e  were  no d i f f e rences  be tween  groups I and  111 concern ing  blood l ipids e x c e p t  for  

group I1 who had a s igni f icant ly  lower t r ig lycer ide  va lue  (p<0.05)(Table 6). Higher se rum 

cho les t e ro l  and  t r ig lycer ide  l eve l s  were  found in t h e  subgroup of heavy dr inkers  using 

drugs  (IIB) than  in t h e  o t h e r  subgroups. 

Serum e lec t ro ly t e s  and  pro te in  concen t r a t ions  

Pa r t i c ipan t s  in group 111 had significantly lower  S-crea t in ine  and  S-magnesium than  

pa r t i c ipan t s  in group I. T h e r e  were  no s igni f icant  d i f f e rences  in a lbumin  and in 

haptoglobin be tween  t h e  t h r e e  groups. IgC was  s igni f icant ly  lower in group 111. N o  

d i f f e rences  in serum e l e c t r o l y t e s  o r  pro te in  concen t r a t ions  w e r e  found be tween  t h e  four  
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subgroups,  e x c e p t  f o r  a low S-crea t in ine  va lue  in group IIB and  a s igni f icant ly  higher 
haptoglobin va lue  in group IB (Table  6). 

~ab& 6. 
I g G  and haptoglobin. Re6eaence valuen i n  pmenfhenb.  

Mean vah2.n ,504 netrum magnenium, c teaf inine,  chalentetal ,  Ltiglycetriden, paatein 

GROUP I GROUP IT GROUP m GROUP IA GROUP IB CROUP nA GROUP n3 
(n.41) (n.106) n.53) Low alcohol Low alcohol High alcohol High alcohol 

No drugs Drugs No drugs Drugs 
( ~ 1 2 6 )  (n.21) (rl.43) ("=10)  

S-Magnesium (0.65-1.00 mmol/l) 
5-Creatinine (60-120 umolll) 
S-Cholesterol (2.6-7.8 mmol/l) 
S-Triglyccrides (0.4-1.7 mmol/l) 
IgG (7.0-15.0 g l l )  
Haptoglobin (0.4-2.5 g/l) 

0.82 2 0.05 
99 2 16 

1.6 + 1.3 
13.0: 3.1 
1.9 2 1.0 

5.8,  1.1 

0.82 2 0.08 
9 3  2 13" 

5.7 + 1.2 
1.3 7 0.7. 

12.72 2.5 
1.9 2 0.9 

0.80 2 0.09' 
9 2 ,  I@*** 

5.8 2 1.4 
1.6 + 1.1 

12.0: 2.3. 
2.0 , 0.8 

0.82 2 0.07 
9 5 - 1 3  

5.7 + 1.1 
1.3 0.9 

1 2 . 9 2  2.5 
1.8 2 0.9 

0.81 2 0.07 

5.9 2 1.3 
1.6 2 0.9 

12.0 + 3.4 

0.80 2 0.09 

5.6 2 1.4 
1.4 + 0.7 

97 2 20 9 3 - 1 1  

2.2; 1.2' 
12.1; 2.4 
1.8 0.7 

0 . j 9  2 0.10 
su , 22' 

6 . 7 2  1.4.. 
2.5 1.8" 

1 1 . 5 2  1.8 
2.2: 1.1 

Significance levels tested in comparison with group I respectively group low alcohol -no drugs ( IA)  by Student's f test and Chj-sauare tes:. 

p<0.05 
p<o.ni 

f f f  p<O.O01 

DISCUSSION 

I t  was  found t h a t  27  % of t h e  s tud ied  population belonged to a heavy-drinking group. 

Waern (23) repor ted  t h a t  in 28 % of a l l  pa r t i c ipan t s  of t h e  hea l th  survey of 60-year-old 

men in Uppsala,  one  or t w o  indica t ions  of long-standing o r  casua l  alcohol i n t ake  were  

noted. 

In a s tudy  by Klatsky et al. (7) a c l e a r  relationship was  observed  be tween  blood pressure  

and  t h e  daily numbers  of drinks. 

The  heavy-drinking group of t h e  p re sen t  investigation did not  have  a higher SBP o r  DBP 

than  t h e  groups  wi th  lower  a lcohol  consumption, nor did they  d i f fe r  in body weight,  

which was  somewha t  unexpec ted  (17). The  higher h e a r t  r a t e  and t h e  l a rge r  h e a r t  vo lume 

were  notewor thy  findings, bu t  t h e  mean  va lues  w e r e  within t h e  normal  range  and were  

not  impressive,  and t h e  p rac t i ca l  s ign i f icance  is t h e r e f o r e  questionable.  

The group of drug-using heavy dr inkers  had  a higher DBP, a higher h e a r t  r a t e  and  a 

la rger  h e a r t  vo lume than  t h e  o the r  subgroups. They w e r e  a l so  o lder  and s igni f icant ly  

heavier.  An increased  in t ake  of alcohol implies a n  increased  ca lo r i c  in take ,  and  thus  

e l eva ted  BP might  b e  a func t ion  of increased  body weight.  Waern (23) found t h a t  t h e  

mean  SBP and  DBP leve ls  w e r e  somewha t  higher (p>0.05) among  60-year old men showing 

various ind ica t ions  of a lcohol  consumption. In t h e  p re sen t  population s tudy  high blood 

l ipids w e r e  found no t  to b e  r e l a t ed  to heavy drinking as such  but  showed a re la t ionship  to 

heavy drinking combined  wi th  t h e  use  of drugs. 
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The  drugs  used by subgroups ID and IIB were  prescr ibed  by a physician in a d e q u a t e  doses  

and  t h e r e  was  no misuse. Group IIB had a poorer  l abora to ry  s t a t u s  and  devia t ing  va lues  

compared  with t h e  o t h e r  subgroups. The  findings in sub jec t s  with combined  alcohol and  

drug  use suppor t  t h e  idea  t h a t  e thano l  inhibits drug  metabol i sm and  i n t e r f e r e s  with t h e  

r a t e  of d i sappearance  of drugs  f rom t h e  blood and  whole body (20). 

In a c u t e  alcoholism hypoalbuminaemia  is known t o  occur.  In t h e  p re sen t  s tudy  t h e  

a lbumin  concen t r a t ion  was  n o t  lower in t h e  heavy-drinking group than  in t h e  less  heavy 

drinkers.  Low serum leve ls  of albumin have  been  found in a lcohol ic  pa t i en t s  (13) and  have  

been a t t r i bu ted  to reduced  synthes is  of albumin d u e  to liver damage .  Another  finding in 

t h e  present  inves t iga t ion  was  a significantly lower  se rum leve l  of IgG in t h e  heavy- 

drinking group than  in t h e  groups  with a lower  a lcohol  in take .  Dec reased  blood leve ls  of 

immunoglobulins in a lcohol ics  have  been  r epor t ed  by a f e w  au thor s  (5). The  major i ty  of 

s tud ie s  in th i s  a r e a  have  been  concerned  with t h e  d i f fuse  hypergammaglobul inaemia  

found in chronic  alcoholics and a lcohol ics  with c i r rhos is  of t h e  l iver (1). 

T h e  occur rence  of per iphera l  neuropathy  is common  in pa t i en t s  with chronic  alcoholism 
(e thy l  alcohol) and has  been  observed  for  many yea r s  (3, 10). The re  was  no  s igni f icant  

d i f f e r e n c e  in ENeG be tween  t h e  t h r e e  main groups. This  was  n o t  unexpec ted ,  as t h e s e  

men had no nut r i t iona l -v i tamin  def ic iency  or h i s tory  of poor d i e t a ry  in t ake  (3). 

Hypomagnesaemia  was  observed  in t h e  heavy-drinking group. Magnesium acts as a 

c o f a c t o r  f o r  many enzymic  reac t ions ,  par t icu lar ly  those  involved in high energy  

phosphate  metabolism. A magnes ium def ic iency  syndrome  has  been observed  in alcoholic 

pa t i en t s ,  especially during a lcohol  wi thdrawal ,  and  in pa t i en t s  with delirium t r e m e n s  (9 ,  

11, 12). Pa t i en t s  with th i s  syndrome a l so  have  an  increased  ur inary  exc re t ion  of 

magnes ium and low va lues  fo r  exchangeable  magnesium. S tudies  involving t h e  adminis- 

t r a t ion  of alcohol to  both  hea l thy  volunteers  and  a lcohol ic  pa t i en t s  have  ind ica ted  t h a t  

a lcohol  is  t h e  c a u s e  of t h e  hypomagnesaemia  and magnesium diures i s  observed  in 

alcoholics.  The  magnesium exc re t ion  is r epor t ed  to b e  g r e a t e s t  when t h e  blood alcohol 

leve l  i s  rising. 

Low se rum c rea t in ine  va lues  have  been  noted  in alcoholism, espec ia l ly  in connec t ion  with 

vomiting and dehydra t ion  o r  in t h e  p re sence  of r ena l  impai rment .  In a group with a high 

se rum leve l  of gammaglu tamyl  t ranspept idase ,  Pe te r son  et al., (16) found a low serum 

c rea t in ine  value,  and th i s  was  a l so  observed  in our heavy-drinking group. The  mechanism 

of th i s  f inding is no t  c l ea r ,  as t h e  urinary c rea t in ine  exc re t ion  has  been  found not  to b e  

a f f e c t e d  by e thanol  ingestion (18). 
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