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Summary: Thirty bilharzial patients were s tudied for their vi tamin A status. Of 
the patients,  30 % were found to have low-fasting serum retinol level below the 
acceptable level of 20 ~tg/dl and one-third were presented with night  blindness.  Oral 
vitamin A therapy was effective in correcting the vi tamin A deficiency among this 
group of patients. 

Zusammenfassung: DreiBig an Bilharzie erkrankte  Pat ienten wurden auf  ihren 
Vitamin-A-Status hin untersucht.  30 % dieser Pat ienten hat ten ni ichtern gemessen 
einen sehr  niedrigen Retinol-Serum-Spiegel ,  der  noch unterhalb der  Toleranz- 
grenze yon 20 ~tg/dl lag. Ferner  litt  ein Drittel  dieser Pat ienten an Nachtblindheit .  
Innerhalb dieser Pat ientengruppe erwies sich die orale Vitamin-A-Therapie als sehr 
effektiv, um den Vitamin-A-Mangel auszugleichen. 
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Introduction 

S c h i s t o s o m e s  a r e  p a r a s i t i c  h e l m i n t h s ,  w h i c h  i n f e c t  m a n  a n d  d o m e s t i c  
a n i m a l s .  I t  is c u r r e n t l y  e s t i m a t e d  t h a t  200 m i l l i o n  p e o p l e  a r e  i n f e c t e d  w i t h  
S c h i s t o s o m e s  t h r o u g h o u t  t h e  t r o p i c a l  r e g i o n s  o f  t h e  w o r l d  (14). S c h i s -  
t o s o m a  m a n s o n i  a n d  S c h i s t o s o m a  h a e m a t o b i u m  a re  t h e  m a i n  e n d e m i c  
p a r a s i t e s  in  E g y p t ,  i n f e c t i n g  40-80 % o f  t h e  f a r m e r s  (2). E x p o s u r e  o f  t h e  
b a r e  fee t  to  i n f e c t e d  w a t e r  is  t h e  m a j o r  f a c t o r  l e a d i n g  to  i n f e c t i o n  b y  e i t h e r  
c e r ca r i a e ,  a d u l t  S c h i s t o s o m e s ,  ova,  or  t h e i r  c i r c u l a t i n g  m e t a b o l i t e s  (7). S. 
m a n s o n i  d e s c e n d  to t h e  p o r t a l  ve in ,  r e a c h i n g  t h e  m e s e n t r i c  v e i n s  in  t h e  
i n t e s t i n a l  wal l s ,  w h e r e  t h e  m a i n  e g g - l a y i n g  p r o c e s s  t a k e s  p l ace ;  w h e r e a s ,  
S. h a e m a t o b i u m  m a t u r e s  in  t h e  l iver ,  a n d  a d u l t  w o r m s  f i n d  t h e i r  w a y  to 
t h e  v e i n s  o f  t h e  g e n i t o u r i n a r y  o r g a n s  (5). T h e  m a i n  p r e s e n t i n g  s y m p t o m s  
o f  t h e  e s t a b l i s h e d  d i s e a s e  a r e  d i r e c t  n u t r i e n t  l o s s e s  f r o m  t h e  b o d y ,  r e su l t -  
i ng  in  l o w e r e d  s e r u m  a l b u m i n  l eve l  a n d  g e n e r a l  w e a k n e s s .  H e p a t i c  S c h i s -  
t o s o m i a s i s  is  u s u a l l y  a c c o m p a n i e d  b y  l i v e r  m a l f u n c t i o n ,  i n c l u d i n g  e l eva -  
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t ions  in t he  l i ve r  e n z y m e s  a n d  p r o g r e s s i v e  d a m a g e  o f  l i ve r  cel ls ,  w h i c h  
m a y  e n d  up  w i t h  a sc i t e s  d u e  to  p o r t a l  h y p e r t e n s i o n  a n d  h y p o a l b u m i n e m i a  
(1). 

P a t i e n t s  w i t h  a l c o h o l i c  c i r r h o s i s  (4, 15), cys t i c  f ib ros i s  (15), p r i m a r y  
b i l i a ry  c i r rhos i s  (12), a n d  (in c h i l d r e n )  c h o l e s t a s i s  (17) f r e q u e n t l y  h a v e  
d e p r e s s e d  l eve l s  o f  s e r u m  v i t a m i n  A. A b n o r m a l  d a r k  a d a p t a t i o n  is c o m -  
m o n l y  a s s o c i a t e d  w i t h  t h e  l o w  s e r u m  v i t a m i n  A l eve l  in c i r r h o s i s  (3, 9, 13). 
T h e  l o w  l eve l  was  a t t r i b u t e d  to d i f f e r e n t  fac tors :  f a i lu re  to m o b i l i z e  t h e  
v i t a m i n  f r o m  the  l iver ,  d e p l e t e d  v i t a m i n  A s to r age  in  t h e  l i v e r  t i s sue ,  or  
o t h e r s  (16). 

T h e  p r e s e n t  s t u d y  was  d e s i g n e d  to a s sess  v i t a m i n  A n u t r i t i o n  a n d  
a b n o r m a l  d a r k  a d a p t a t i o n  in h u m a n  p a t i e n t s  w i t h  s c h i s t o s o m a l  l i ve r  
a f fec t ion ,  a n d  t he i r  r e s p o n s e  to ora l  d o s e s  o f  v i t a m i n  A. 

M a t e r i a l s  a n d  m e t h o d s  

The study included 30 hospitalized patients (16 males and 14 females) aged 19-70 
years (mean 30.5 -+ 3 years). The patients were examined clinically to determine the 
degree of liver enlargement. Sigmoidoscopy was performed to verify colonic poly- 
posis. Morning-fasting blood samples were taken from each patient on admission 
for measurements of serum albumin, bilirubin, alanine amino transferase, and 
alkaline phosphatase using routine standard laboratory procedures (Boehringer 
Diagnostic kits). Night blindness was assessed by interviewing the patients. 

Blood samples from 20 healthy staff members  and their relatives, having similar 
age and sex as the patients and no history of Schistosomiasis, served as controls. 

According to clinical and laboratory findings, the patients were divided into three 
groups, each consisting of ten patients: Group I, consisted of patients with early 
Schistosoma infection; Group II, consisted of infected patients with hepatomegaly 
(100 %), splenomegaly (80 %), and 20 % were presented with abnormal dark adapta- 
tion (night blindness); Group III, all patients belonging to this group were pre- 
sented with ascites in addition to the hepatosplenomegaly. Night blindness was 
found in 40 % of the cases, and 20 % had hyperkeratosis. 

Relevant data to all patient groups showed that of these 30 patients, 14 (47 %) had 
low plasma albumin levels (< 3.5 g/dl) and 5 (17 %) had elevated serum bilirubin 
levels (> 1.5 mg/dl). Serum alanine amino transferase (> 18 IUfl) and alkaline phos- 
phatase activities (> 60 IU/1) were elevated in 10 % and 40 % of the cases, respec- 
tively, compared to normal levels. 

Laboratory investigation of control subjects resulted the following mean values 
per liter of plasma: albumin 45.9 + 1.6 g, bilirubin 5.0 + 0.4 mg, alanine aminotrans- 
ferase 8.7 + 0.6 IU, and alkaline phosphatase 47 +_ 1.9 IU, which were within the 
normal ranges. 

Experimental design. Blood samples were collected from the antecubital vein 
after an overnight fast in coded clean glass tubes containing a few milligrams of 
Na2-EDTA. All subjects were given seven capsules containing oily preparation of 
50,000 IU vitamin A per capsule (Aviton, E1-Kahira Pharmaceutical,  Cairo, Egypt). 
A second blood sample was obtained after 4 h. The blood samples were stored in ice 
in the dark until transported to the laboratory. 

Upon completion of the baseline tests, 12 patients received oral supplement  of 
vitamin A according to the following schedule: 
Day 1: Blood sampling after an overnight fasting. 
Day 1:7 x 50,000 IU vitamin A capsule. 
Day 7:1 x 50,000 IU vitamin A capsule. 
Day 14:1 x 50,000 IU vitamin A capsule. 
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Day 21:1 • 50,000 IU vitamin A capsule. 
Total  500,000 IU vi tamin A. 
Day 29: Blood sampling after an overnight fasting. 

500,000 
Mean vitamin A intake/day - 29 days - 17,000 IU 

Fasting and 4 h postprandial serum vitamin A determinations were made one 
month (28-30 days) after the initial baseline tests. 

Plasma retinol was determined by a spectrophotometric procedure (11). 

Results 

T a b l e  1 p r e s e n t s  m e a n  p l a s m a  r e t i no l  level  d i s t r i b u t e d  a c c o r d i n g  to sex 
a n d  d i sease  state.  
H i g h l y  s i g n i f i c a n t  m e a n  p l a s m a  re t ino]  leve l  of 59.6+_6.1 ~tg/dl w a s  

o b t a i n e d  a m o n g  the  con t ro l s ,  c o m p a r e d  to c o r r e s p o n d i n g  m e a n  va l ue  of  
25.5 + 2.2 ~g/dl (P < 0.01) f o u n d  a m o n g  the  pa t i en t s .  N o n e  of t he  con t ro l s  
h a d  fa s t ing  p l a s m a  r e t i no l  level  b e l o w  20 ~tg/dl; whe rea s ,  33 % of  the  
p a t i e n t s  h a d  p l a s m a  r e t i no l  b e l o w  the  a c c e p t a b l e  leve l  of  20 ~g/dl. 

Sex  d i f f e r ences  were  also o b s e r v e d  w i t h  m a l e s  h a v i n g  h i g h e r  m e a n  
p l a s m a  r e t i no l  level .  M e a n  v a l u e s  of  68 + 10.5 ~g/dl a n d  50 +- 5.5 ~g/dl we re  
f o u n d  a m o n g  h e a l t h y  m a l e s  a n d  females ,  r e spec t ive ly ,  ( 0 . 2 > P > 0 . 1 ) .  
R e s p e c t i v e  m e a n  f igures  of  31.3 +- 2.0 a n d  18.9 +- 3.4 ~g/dl we re  f o u n d  
a m o n g  p a t i e n t s  (P < 0.05). 

M e a n  p l a s m a  r e t i no l  levels  of  28.7 +- 4.0, 28.7 _+ 3.0, a n d  19.2 + 3.7 ~g/dl 
we re  o b t a i n e d  a m o n g  S c h i s t o s o m a l  p a t i e n t s  b e l o n g i n g  to G r o u p s  I, II, a n d  
III ,  r e spec t ive ly .  T h e  las t  g r o u p  h a d  l ower  m e a n  p l a s m a  r e t i no l  l eve l  
(0.1 > P > 0.05) t h a n  G r o u p s  I a n d  II. 

Af te r  oral  a d m i n i s t r a t i o n  of  a s ing le  d o s a g e  of  v i t a m i n  A, m a x i m u m  
i n c r e a s e  in  p l a s m a  level  was  a t t a i n e d  af ter  4 h. There fo re ,  t h r o u g h o u t  the  
c o u r s e  of  th i s  s t u d y  b lood  s a m p l i n g  was  co l l ec ted  4 h af ter  t he  oral  i n t a k e  
of the  v i t a m i n .  F i g u r e  1 p r e s e n t s  i n d i v i d u a l  f a s t i ng  a n d  p o s t p r a n d i a l  
p l a s m a - r e t i n o l  leve ls  a m o n g  h e a l t h y  c o n t r o l s  a n d  b i lharz ia l  pa t i en t s .  
W h e n  the  i n c r e a s e  in  p o s t p r a n d i a l  p l a s m a  r e t i no l  was  e x p r e s s e d  in  per-  

Table 1. Mean fasting plasma vitamin A concentration (~tg/dl) among the study 
group distributed per age and disease state. 

Groups Males Females Both sexes 

N X SE N X SE ,X SE 

Controls 11 68.5 10.5 b 11 50.8 5.5 c 59.6 6.15 

Bilharzial patients 
Group I 6 35.0 3.8 ~ 4 19.1 5.6 ~,b 28.7 4.0 ~ 
Group II 5 28.8 3.6 a 5 28.5 6.2 b 28.7 3.4 a 
Group III 5 29.4 2.8 a 15 9.1 1.3 a 19.2 3.7 ~ 

All patients 16 31.3 2.0 14 18.9 3.4 ~,b 25.5 2.24 

Within the same column, mean values are significantly different (P<  0.05); if they 
don' t  share the same superscript (Student's t-test). 



252 Zeitschrift ff~r Ern~hrungswissenschaft, Band 29, Heft 4 (1990) 

350 

300 

"0 

:=.- 250 
< 

Z 

'~  2o0 

150 

g. 

100 

50 

[ No...Ls 

o 
o 

0 4 

F I [ BILHARZ IAL PATIENTS j 

GROUP I 

o? 
0 4 

6ROUP II  

cb 

0 �9 

o,o 
! 

0 l 

GROUP H I  

�9 MALES 

o FEMALES 

88 
I I 
0 4 

Fig. 1. Individual and mean plasma l'astmg and postprandial vitamin A level (l'our h 
after an oral dosage of 350,000 IU vitamin A) among normal and bilharzial patients. 

cent  of respective fasting level, the values f luctuated be tween 8.7 % and 
77 % among  the heal thy controls,  with mean  value of  50 % -- 3.7 %; and 
between 22.3 % and 95.15 %, with mean  value of  73 % _+ 2.8 %, a m o n g  the 
bilharzial patients. The latter percentage  figure is higher  ( P <  0.001) than 
the normal  mean. 

In this study, eight patients were presented with manifestat ions of  night  
blindness.  Table 2 lists detailed descript ion of age, sex, and biochemical  
blood analysis of  those patients. It  is interesting to note  that  all patients 
suffering from night  bl indness were females with hypoa lbuminemia ,  hav- 
ing poor-to-low fasting plasma-retinol level below the acceptable  level of  
20 ~tg/dl (except patient  No. 1), and very high percent  of  postprandial  
p lasma vitamin A. 

Individual  fasting plasma vi tamin A levels increased following 
therapeut ic  t rea tment  for one m o n t h  with vi tamin A capsules (Table 2). 

D i s c u s s i o n  

Sex-dependent  variation in plasma vi tamin A level was apparent  in the 
present  s tudy among  heal thy controls  and bilharzial patients. Similar 
f indings had been reported previously (4). 
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Tab le  2. I n d i v i d u a l  p a t i e n t  da ta  in  e igh t  b i lharz ia l  l ive r -d i sease  f emale  p a t i e n t s  w i th  
n i g h t  b l i n d n e s s  

Disease  Age  P l a s m a  Before  t r e a t m e n t  Af te r  s u p p l e m e n t  
s ta te  a l b u m i n  p l a s m a  v i t a m i n  A p l a s m a  v i t a m i n  A 

F a s t i n g  Pos t -  F a s t i n g  % 
g/dl ~g/dl p r a n d i a l  ~tg/dl i nc r ea se  

G r o u p  I 17 3.5 22.1 118.9 32.0 44.8 
17 3.0 6.7 60.3 - - 

G r o u p  II 22 3.8 12.6 61.8 27.9 121.4 
10 3.5 19.0 180.6 - - 

G r o u p  I I I  65 3.2 7.7 158.6 23.0 198.7 
45 3.2 14.0 39.6 28.5 103.6 
64 3.8 7.1 47.4 13.0 83.1 
30 3.2 9.0 74.9 - - 

M e a n  33.7 3.4 12.3 a 92.8 24.9 a 110.32 

SE  7.7 0.F ' 2.0 18.9 3.3 25.51 

Bi lha rz ia l  p a t i e n t s  w i t h  n o r m a l  d a r k  a d a p t a t i o n  
G r o u p  I 

X 18.4 3.5 32.2 b 
SE 3.0 0.2 ~ 1.4 

G r o u p  II 
X 29.9 3.8 31.95 
SE  5.9 0.2 a 3.2 

G r o u p  I I I  
X 43.5 3.1 25.6 b 
SE 6.6 0.2 ~ 4.3 

N o r m a l  - 4.6 59.6 c 
- 0.2 b 6.1 

125.1 56.3 b 70.3 
15.6 8.0 5.7 

102.0 51.2 b 64.3 
13.7 0.5 2.8 

112.9 48.6 ~. b 75.0 
25.7 9.8 3.7 

141.6 -- -- 
22.2 -- -- 

Wi th in  t he  s a m e  co lum n ,  m e a n  va lues  are s ign i f i can t ly  d i f f e ren t  (p < 0.05); if  t h e y  
d o n ' t  s h a r e  t he  s a m e  s u p e r s c r i p t  ( S t u d e n t ' s  t-test).  

I n  t h e  p r e s e n t  s t u d y ,  l o w  p l a s m a  c o n c e n t r a t i o n  o f  v i t a m i n  A w a s  f o u n d  
i n  p a t i e n t s  w i t h  l i v e r  c i r r h o s i s .  S m i t h  e t  al.  (15) s u g g e s t e d  t h a t  t h e  l o w  
p l a s m a  v i t a m i n  A l e v e l  is  s e c o n d a r y  to  a n  a b n o r m a l i t y  i n  t h e  s e c r e t i o n  o f  
v i t a m i n  A f r o m  t h e  l i v e r  a n d  t h e  t r a n s p o r t  to  e x t r a h e p a t i c  t i s s u e s .  

M i k h a i l  a n d  M a n s o u r  (8) a n a l y z e d  t h e  l e v e l s  o f  v i t a m i n  A a n d  c o m p o -  
n e n t s  o f  i t s  t r a n s p o r t  p r o t e i n s  c o m p l e x :  R B P  a n d  p r e - a l b u m i n  ( P A )  a s  w e l l  
a s  z i n c  a n d  i t s  m a j o r  b i n d i n g  p r o t e i n s :  a l b u m i n  a n d  c t 2 - m a c r o g l o b u l i n  i n  
p l a s m a  o f  m a l e  E g y p t i a n  p a t i e n t s  w i t h  a c t i v e  S c h i s t o s o m a l  i n f e c t i o n .  
A c c o r d i n g  t o  t h e i r  f i n d i n g s ,  t h e  a u t h o r s  r e p o r t e d  t h a t  t h e  b i n d i n g  a n d  
t r a n s p o r t  o f  b o t h  z i n c  a n d  v i t a m i n  A w e r e  a d v e r s e l y  a f f e c t e d  b y  S c h i s -  
t o s o m i a s i s  a n d  i t s  v a r i o u s  c o m p l i c a t i o n s .  T h e  a u t h o r s  a d d e d  t h a t  d e f i c i e n -  
c i e s  o f  b o t h  z i n c  a n d  v i t a m i n  A s e e m  to  b e  i n t e r r e l a t e d  i n  t h i s  d i s e a s e  a n d  
s u g g e s t e d  t h a t  t h e  v i t a m i n  A t r a n s p o r t  s y s t e m  is  l a r g e l y  d e p e n d e n t  o n  t h e  
z i n c  s t a t u s .  
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In cases with liver cirrhosis, impaired dark adapta t ion have been 
reported repeatedly. Many hypotheses  have been postulated for explain- 
ing factors responsible for abnormal  dark adaptation. 

Morrison et al. (10) related abnormal  dark  adaptat ion among  cirrhotics to 
low serum zinc. The authors  suggested that  zinc may  influence dark 
adaptat ion by affecting release or synthesis  of ret inol-binding protein 
(RBP) from the liver. Fur thermore ,  the authors  added  that  a decreased 
level of serum albumin in cirrhotics causes a shift in b inding of  zinc from 
macromoleeular  to micromolecular  ligands, result ing in increased filtra- 
tion of zinc at the renal glomerulus.  

More recently, Ful ton et al. (3) repor ted that cirrhotic patients with 
fasting retinol values below 15 ~tg/dl correlated significantly with scotopic 
thresholds.  The authors  could not  state a l imiting plasma retinol value 
below which the dark adapted threshold  would  be elevated. The fact that  
all patients in this s tudy presented with night  bl indness  were females 
raises the quest ion about  the possible presence  of  sex difference in the 
susceptibil i ty to night  blindness. 

There was, however,  no ment ion  in the li terature about  sex-dependent  
susceptibil i ty to night  blindness.  This observat ion still awaits fur ther  
investigation. 

Night  bl indness  improved  consis tent ly and responded  posit ively to 
supplementat ion.  In the present  work, all subjects also exper ienced a rise 
in serum retinol values after vi tamin A supp lemen t  (500,000 IU over a 
period of  four weeks), a l though variable individual  responses  were 
observed (Table 2). Generally, the response of our  patients differ from 
those patients with alcoholic cirrhosis. After four weeks of 10,000 ~tg daily 
vi tamin A intake (equivalent to 924,000 IU/four weeks) to eight subjects  
with alcoholic cirrhosis, only three patients exper ienced a rise in serum 
retinol values, two showed no change,  while three had lower values than 
initial levels before supplementa t ion;  dark adaptat ion (night blindness) 
improved  positively among  the eight patients (9). The authors  showed also 
that the propor t ion of  circulating retinyl esters composed  20-50 % of the 
total serum vi tamin A, suggest ing that  patients with severe liver dysfunc-  
tion are less able to take up and store newly  absorbed vi tamin A. The same 
authors  fur ther  r e c o m m e n d e d  applying the RDR test as a useful predic tor  
of vi tamin A deficiency in patients with liver diseases. 
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