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ABSTRACT 

Dur ing  an  invest igat ion on the  ef fect  o f  fast ing and a vegetar ian d ie t  on  

the  symptoms and  signs in chron ic  cutaneous and  a r t h r i t i c  diseases studies 

were made o f  glucose metabolism, l i ve r  funct ion and the  plasma concentrat ion 

and u r i n e  excre t ion  o f  some minerals. The  s tudy  was performed on 27 pat ients 

who stayed as in-pat ients on  a metabolic ward  f o r  f i ve  weeks. A f t e r  t he  

fast ing per iod  the  blood glucose and serum insu l in  concentrat ions were lower 

( p  < 0.01) than before the  fast. A t  the  end o f  the per iod  on the  vegetariar! 

(vegan) d ie t  ( t h ree  weeks) the  insul in lg lucose ra t i o  was lower than a t  t he  

s t a r t  o f  t he  fast. Serum enzyme concentrat ions re f lec t ing  l i ve r  func t ion  

increased during the  fast, but normalized during the  vegan diet .  The  in take  o f  

v i tamin B,2 and o f  selenium due to  the vegan diets was v e r y  low, wh ich  may 

g i ve  reason fo r  some concern during long-term use o f  t h i s  t y p e  o f  vegetar ian 

diet.  

INTRODUCTION 

Today, fas t ing  i s  t r i e d  by many Swedish adu l ts  f o r  alleged therapeut ic 

purposes. Vegetar ian diets a re  claimed to  improve the  cl inical condi t ion in 

var ious diseases, e.g. rheumatoid a r t h r i t i s  and d i f f e ren t  intest inal  and 

cutaneous disorders.  However, v e r y  few invest igat ions have been made under  

control led condi t ions to  conf i rm these claims. 
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The  cl inical ef fects o f  two weeks o f  modif ied fast ing followed by a per iod  on 

a vegan d ie t  were s tud ied  in a g r o u p  o f  subjects w i th  d i f f e ren t  diseases. T h e  

f ind ings  regard ing  the  effects on the  cl in ical  status and on  laboratory values 

related to  inf lammatory processes, have been descr ibed elsewhere ( 7 ) .  In th i s  

paper we descr ibe t h e  changes tha t  occu r red  during a five-week per iod  

comprising two weeks o f  fast ing followed by th ree  weeks on  a vegetar ian 

(vegan) diet,  w i t h  rega rd  to  blood glucose and serum insu l in  concentrat ions, 

l i ve r  func t ion  tests, serum electrolyte concentrat ions and the  excre t ion  o f  

e lectrolytes in the  ur ine .  

MATERIALS AND METHODS 

Subjects 

The  s tudy  was performed on 27 pat ients - 21  women and 6 men, w i th  mean 

ages (+ SD) o f  46 - + 1 2  and 41 - + 13 years, respect ively.  The cl in ical  diagnoses 

and  the  cl in ical  course during t h e  treatment have been descr ibed elsewhere 

( 7 ) .  A l l  pat ients had had the i r  diseases fo r  several years and  were in a stable 

condi t ion on  admission. 

Ex pe r i men ta I prcccdj r e  

Dur ing  the  f i r s t  day  the  o rd ina ry  hospi ta l  d ie t  was given. A f t e r  the  second 

day's tests the pat ients were g iven the  vegan d ie t  a t  a low energy  level (5.0 

MJ/day)  fo r  two days. They  then fasted f o r  1 1  days, during wh ich  time only 

vegetar ian b ro ths  were g i ven  ( 0 . 8  - 0.9 MJ/day) .  A f te r  b reak ing  the  fast, the  

energy  in take  was gradua l ly  increased during the  f i r s t  t h ree  days. Thereafter 

the  dai ly energy  in take  was adjusted according to  the  pat ients '  body weight, 

aiming a t  a stable body weight during the  last two weeks o f  treatment. 

On admission, c l in ical  examinations and laboratory tests were performed on 

the  f i r s t  and  second days. All studies ca r r i ed  ou t  on  admission were repeated 

a t  the  end o f  the  fast  a d  a t  the  end o f  the  vegan-diet period. A l l  tests were 

made in the  morning a f te r  an ove rn igh t  fast. 
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Diets - 
During  the  fast ing period, vegetar ian bro ths ,  vegetable and b e r r y  ju ice 

d r i n k s  and herba l  teas were g i ven  eve ry  two to  th ree  hours .  The  beverages 

were made from d i f f e ren t  roo t  vegetables such as beetroot, car ro ts  and  

potatoes, and  from b i lber r ies  and strawberr ies.  

Table 1. Contents of protein,  f a t  a n d  carbohydrates calculated p e r  4.2 MJ 
-call, in grams and as p e r  cent  of total  energy  (E%) , in t he  vegan d ie t  
and  a recommended Swedish diet .  The  average contents of calcium, 
carbohydrates and i ron,  and  o f  some vitamins are g iven.  

Protein 

Fat 

Carbohydrate 

Calcium 

Phosphorus 

I r o n  

Retinolequiv. 

Thiamin 

Ribof lavin 

Niacinequiv. 

Ascorbic acid 

Sodium*** 

Potassium* * * 
Z i r)c* * * 

Crd ina ry  

vegan d ie t  

content E% 

23+2 g 9 

45+2 g 42 

125+5 g 

370+68 - mg 

610+125 mg 

10+0.8 - mg 

2.9+0.3 mg 

1.01+0.25 mg 

0.56+0.06 mg 

10.4+0.7 - mg 

76+16 - m g  

1090+234 - mg 

1850+70 rig 

4.2+0.7 mg 

- 

- 

- 

- 

- 

- 

- 

Ord ina ry  

Swedish diet*  

content €% 

32 g 13 

43 g 40 

115 g 

415 mg 

560 mg 

6.9 mg 

0.6 mg 

0.67 mg 

0.75 mg 

6.2 mg 

36 rng 

Recommended** 

nu t r i en ts  

content 

10-15 E% 

35 E% (maximum) 

50-60 E% 

350 rng 

9.0 mg 

0.4 mg 

0.5 mg 

0.7 mg 

7.0 rng 

33 mg 
- 

*J. Ag r i cu l t .  Econ. 42:7-8, 1980. 

**Statens l ivsmedelsverks meddelanden (ISSN 0347-1977) M 4/81. 

***Analysis 

8-838572 1 1 1  



A seven-day menu was used th roughout  the  vegan d ie t  per iod.  The  

composition o f  t he  food (Table 1 )  was calculated from food tables. T h e  

vegetar ian d ie t  was based on f resh  vegetables, root vegetables, mil lets, lent i ls  

and  buckwheat.  Sunflower o i l  ( w i t h  a high content o f  polyunsaturated fa t ty  

acids) was used in dressings etc. T h e  average ra t i o  o f  polyunsaturated to  

saturated fa t t y  acids was 4.4 - + 0.3 (mean SD). A l l  animal p ro te in  (meat, 

f i sh ,  egg, mi lk)  was excluded, which made the  pro te in  content o f  t he  d ie t  low 

(Tab le  1 ) .  No ex t ra  salt  o r  sugar was allowed. The simple carbohydrates 

included in res t r i c ted  amounts were de r i ved  from be r r i es  and  f ru i t s .  T h e  

average f i b re  content was 21.2 - + 1 . 9  914.2 MJ. One week's food was analysed 

f o r  i t s  content o f  some minerals. The  average in take  (pe r  4.2 h l J )  o f  sodium 

was 1090 2 234 mg, potassium 1850 + 70 mg, zinc 4.2 - + 0.7 and  selenium 8.1 - + 

2.1 ,us. The  concentrat ion o f  B12 was below the  detection l im i t  o f  t he  method 

(< 0.2 n g l g ) .  

Stat ist ics 

- 

A three-way analysis o f  variance was appl ied when separating ef fects o f  

therapy ,  pat ient  and  sex, us ing  the  Statist ical Analyses System (SAS)  package 

f o r  stat ist ical  analyses. 

6 ioc hemical met hods 

EIood glucose was determined by a glucose oxidase method 

insu l i n  concentrat ions were measured w i th  a Phadebas insu l in  ki t  

8).  Serum 

Pharmacia, 

Uppsala, Sweden). All other  analyses were made a t  t he  Cent ra l  Chemical 

Laboratory a t  the  Un ive rs i t y  Hospital, fol lowing standard procedures.  Sodium 

and  potassium in the  d ie t  were determined by spectrophotometry a f te r  ashing, 

and zinc and selenium by atomic absorpt ion analysis a f te r  ashing and digest ion 

w i t h  acids, respect ively.  B,2 was ex t rac ted  by a phosphate b u f f e r  a t  pH 8.9 

and  added to  a Lactobaci l lus leichmanni cu l tu re ,  and  the  lact ic acid formation 

was measured. These analyses were made a t  the  Laboratory of t he  National 

Food Administrat ion,  Uppsala. 
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F.ESULTS 

T h e  body  wei_g_h_t decreased s ign i f i can t ly  by about 10 % during the  two-week 

fast in bo th  sexes. Dur ing  the  consecutive vegan d ie t  per iod  it did not  change 

s ign i t i can t ly  (F ig  1 ) .  

Body weight 

70 

1 60 

T 

21 women 

J 

kfas t  -+k veg.diet -d 
0 2 5 w  

kfast  +I* veg.diet -*I 
0 2 5 w  

Fig. 1 .  Body weight in women and  men on admission, a f te r  a two 
vegetar ian fast  and a f te r  a th ree  week vegetar ian diet.  hiean - + 
Signi f icant changes are indicated by *** = p<O.OOl. 

week 
SEM. 

The  blood glucose I _ _  concentrat ion fe l l  during the  fast  and increased again 

d u r i n g  the  vegan d ie t  to  values similar to  those on  admission, in bo th  sexes 

(Fig.  2 ) .  

The  serum insu l in  _._ - concentrat ion decreased s ign i f i can t ly  during the  fast  in 

bo th  women and men, and remained a t  a low level during the  fol lowing 

vegan-diet per iod  (Fig.  2 ) .  
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Serum insulin (00)  and blood glucose A A )  

21 women T 
0 ‘1.. 

6 men 

fast +I+ q d i e t  hfast *kveg.diet +I 
0 2 5 w  0 2 5 w  

Fig. 2 .  Serum insu l in  and  blood glucose concentrat ions. * = p<0.05, ** = 
p < O . O l ,  *** = p < O . O O l .  

L i ve r  func t ion  tests. The  serum-bi l i rubin concentrat ion changed in a similar 

way in women and  men (Fig.  3 ) .  There  was an increase during the  fast ,  

followed by a decrease during the  vegan-diet period. The f ina l  concentrat ion 

was similar to  the  pretreatment value. Serum alkal ine phosphatases did not  

change s ign i f i can t ly  in e i ther  sex (Fig.  3 ) .  In women, serum ASAT and  ALAT 

increased s ign i f i can t ly  during the  fast  and then tended to  decrease during the  

vegan-diet per iod (F ig .  4); in contrast ,  t he  serum gamma-glutamyltransferase 

( C T )  concentrat ion decreased Signi f icant ly during the  fast  and then remained 

unchanged during the  vegan d ie t  (Fig.  4) .  T h i s  la t te r  enzyme behaved in a 

similar way in the  g r o u p  of six men, whereas t h e  changes of aspartate- 

aminotransferase (ASAT)  and  alanine-aminotransferase ( A L A T )  were less 

d i s t i nc t  than in the  female group.  

Serum creat in ine increased s ign i f i can t ly  in bo th  sexes during the  fast ing 

per iod  and  then decreased again t o  values similar to  those on  admission 

(Fig. 5 ) .  

114 



Serum bhrubm in 
21 women (.)and 6menlo) 

Serum alkaline phO5phtose5 In 
21 women [.)and Bmen 1 0 )  

Serum ASAT l . 0 1 .  A L A T l r ~ l a n d  G T ( r v 1  

21 women 6 men 

L h s t  A v e g  dietJ h a s t  veg diet 
0 2  5 w  0 2 5 W  

Fig. 3. Serum bilrubin concentrat ions 
and serum alkal ine phosphatase ac t i v i t y .  
Stat ist ical detai ls as in Fig. 2. 

Serum crealinine , Serum “role 
I01 

Fig. 5.  Serum creat in ine and u ra te  
concentrat ions. Stat ist ical detai ls 
as in Fig. 2 .  

J 
Lfost veg diet Lfost*veg.d~et 4 
0 2  5 w  0 2  5 w  

Fig. 4. Serum ASAT, A L A T  and 
GT ac t iv i t y .  Stat ist ical detai ls 
as in Fig. 2 .  

co 
mmdil 

2 1  

2 2  

18 m e n  5 men 

Fig. 6. Serum calcium and phos- 
phate ccncentrat ions. Stat ist ical 
detai ls as in Fig. 2 .  

Serum u ra te  increased during the  fast ing per iod  and  decreased during the  

vegan-diet per iod  in bo th  sexes (Fig.  5 ) .  

Serum electrolytes. The  calcium concentrat ion did no t  change s ign i f i can t ly  

ei ther in women o r  in men (Fig.  6 ) .  In contrast ,  the  phcsphate concentrat ion 

increased s ign i f i can t ly  in bo th  sexes during the  fas t ing  per iod  and  then 

decreased s ign i f i can t ly  among the  men but no t  among the  women. 

Serum scc‘iurn _ _ _ _ _  and  potassium bo th  decreased in women during the  fast  and  

then increased again during the  vegan-diet period. T h e  t r e n d  was similar 

among men (Fig.  7 ) .  

Serum zinc an_cl__sopper corxentratLqn2. T h e  zinc concentrat ion in serum 

increased during the  fast  and decreased during the  vegan-diet per iod  in bo th  

women and K e n ,  whereas the  copper concentrat ion did not  change signi f icant ly 

during e i ther  treatment per iod  in e i ther  sex (F ig .  8 ) .  
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Lfast A v e g  d4et-I Lfost A- veg drc1-d 
0 2  5w 0 2 5 w  

Fiz .  7. Serum sodium and potassium 
concentrat ions. Stat ist ical  detai ls 
as in Fig. 2 .  

Urinary sodium (.o) and potassium ( A A I  excretion 

T 0 

Fig.  8 .  Serum zinc and copper 
concentrat ions. Stat ist ical detai ls 
as in Fig. 2 .  

Fig. 9.  U r i n a r y  sodium and potassium 
excret ion.  Stat ist ical detai ls as in 
Fig. 2 .  

Ur ine  sodium and potassium excretion. There  was a dramatic decrease in the  

da i l y  u r i n a r y  excret ion o f  bo th  sodium and potassium during the  fast ing per iod  

in bo th  sexes (Fig.  9 ) .  Luring the  vegan-diet per iod  the  excret ion increased 

again; in women, the  f inal  values were no t  s ign i t i can t ly  d i f f e ren t  f rom those on 

admission, whereas in men, t h e  da i l y  excre t ion  o f  sodium was s ign i f i can t ly  

lower a t  t he  end  of t he  vegan-diet per iod  than  at  admission. 

DISCUSSION 

A t  the  end o f  the  vegan-diet per iod on ly  a few o f  the  biochemical variables 

studied were s ign i f i can t ly  al tered compared w i th  the i r  values on  admission. The  

most s t r i k i n g  change was the decrease in fast ing serum insu l in  to  values below 

5 mU/I,from a mean value o f  above 8 mU/ I  on admission. A t  t he  same time only 

minor and ins ign i f i can t  changes in the  blood glucose concentrat ion had 
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occurred, indicat ing a lowered insul in/glucose rat io. Th i s  may be regarded as 

" favourable",  as low rat ios a re  usual ly associated w i th  a normal per iphera l  

insu l in  sens i t i v i t y .  Based on  th i s  premise, an improvement o f  t h i s  sens i t i v i t y  

may have been achieved during the treatment. 

Several factors may have cont r ibu ted  to  th is.  F i r s t l y ,  the  t ype  o f  carbo- 

hydra tes  w i t h  a low intake of simple sugars may have af fected glucose 

tu rnover ,  t hough  probably on ly  to  a minor degree. Secomlly, the  decrease in 

body  we igh t  by about 10% from the  pretreatment value i s  l i ke ly  t o  have 

af fected the  per iphera l  insu l in  sens i t i v i t y .  Ear l ier  studies have also shown a 

more marked decrease o f  insu l in  values than o f  glucose values in the  refed 

state a f te r  a fas t ing  per iod (3 .8 ) .  

In a s tudy  by Sorbr is  e t  al. (9 )  a similar t y p e  o f  fast  as in o u r  s tudy  was 

used. The i r  subjects, however, included cbrse  persons who fasted fo r  f i ve  

weeks. T h i s  may explain some o f  t he  di f ferences in the  resu l ts  regard ing  the  

l i ve r  func t ion  tests. For example in o u r  s tudy ,  bilirubin, ASAT and A L A T  

increased signi f icant ly,  whereas in the i r  s tudy  the  on ly  s igni f icant increase 

was in ASAT. It is  o f  in te res t  t ha t  in bo th  studies serum GT decreased during 

fasting. The  reason fo r  the  d i f f e ren t  ef fects on  ASAT and GT are  unclear. 

The  moderate increases o f  ASAT and A L A T  during the  supplemented fast  in 

o u r  s tudy  as compared w i th  the  pronounced increases during a total  fast  ( 1 )  

may be due to  a p ro tec t ive  e f fec t  o f  small amounts o f  glucose on l i ve r  func t ion  

( 4 ) .  

There  was a s igni f icant but minor increase in serum phosphate during 

fasting. T h i s  may re f lec t  the dissolut ion o f  minerals due to  the  acidosis during 

the  fast. It may there fore  be advisable fo r  ind iv idua ls  p rone t o  osteoporosis 

no t  to  use even a modif ied fast for weight-reduct ion ( 4 ) .  Bo th  sodium and  

potassium in serum decreased in females, but the  values remained w i th in  

reference ranges fo r  a l l  subjects. The lower sodium and  potassium in take  

during the  fast  i s  ref lected in the  v e r y  low dai ly excret ion o f  these minerals 

during th i s  per iod.  It i s  somewhat su rp r i s ing  tha t  in women, during the  vegan 
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d ie t  t he  excret ion o f  sodium and potassium was almost as high as on  admission, 

despite the  reduced in take  o f  sodium during the  vegan-diet per iod.  

There  has been some concern in the  l i t e ra tu re  about the  low in take  o f  zinc 

(5), selenium (10)  and vi tamin B12 wi th  vegan diets. In o u r  s tudy  the  serum 

concentrat ion o f  zinc was signi f icant ly lower during the  vegan-diet per iod  than 

on  admission, but was w i th in  reference l imits. Normal values have also been 

found in women following vegetar ian diets f o r  many years (2). The  contents o f  

selenium and B12 in the  vegan d ie t  were low and there  may b e  a need f o r  

supplementation when th i s  t y p e  o f  d ie t  i s  used f o r  year-long per iods (5). The  

dai ly recommended in take  o f  selenium is  50-200 / ug /day ;  the  vegan diet  used 

in o u r  s tudy  does no t  even fulfil the requirements f o r  a minimum intake o f  

20-30 ,ug/day (10). 

In summary, t h e  present  s tudy  indicated tha t  t he  per iphera l  insu l in  

sens i t i v i t y  was improved a t  the  end o f  t he  vegan-diet per iod.  T h i s  was 

regarded mainly as an  ef fect  o f  the proceeding weight decrease. Changes in 

l i ve r  function tests during the  fast  were on ly  moderate and were reversible.  
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