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Sinee ADLERSBERG (1) presented a detailed monograph on the malabsorption 
syndrome, the authors have been much interested in the problems of  digestion 
and intestinal absorption, from the standpoint of gastroenterology. Various 
nutrients must be digested to absorbable units prior to intestinal absorption. 

In general, the disturbance in intestinal absorption is known clinically as 
the malabsorption syndrome. The classification of the malabsorption syndrome 
has been at tempted by  FIRST (2), GRE~ar (3), ADLERSBERG (4~ and POLLARD (5). 
Among them, POL~I~D'S classification (Table 1) is clinically the most valuable. 
Until 1959, the pr imary malabsorption syndrome had not  been seen in Japan.  
The first case of primary sprue in Japan  was reported by Y^MAGATA and ISHI- 
XAWA in Tohoku district in 1960. Pr imary  sprue still seems to be a very  rare 
disease in Japan.  

Tab/~ 1. Classification of Malabsorption Syndrome after POLLARD, H. M. 

I. Primary Malabsorption (Primary Sprue) 
A. In children Celiac Disease (GE~-HERT~.I~'s disease) 
B. In adults Idiopathic Steatorrhea 

1. Tropical Zone Tropical Sprue 
2. Temperate Zone Nontropical Sprue (Idiopathic Steatorrhea) 

H. Secondary Malabsorption (Secondary Sprue) 
A. Proliferative Infiltrative Diseases 

1. Enteritis Idiopathic, Tuberculous, Regional Enteritis, Ulcerative Colitis 
2. WHIPI~E'S Intestinal Lipodystrophy 
3. Amyloidosis, Sclerodcrma etc. 
4. Tumors Malignant Lymphoma, HODOKIN'S Lymphosarcoma 

B. Congenital or Postoperative Disturbances 
1. Blind Loop Formation 
2. Massive Resection of Intestinal Tract 
3. Subtotal Gastrec~omy 
4. Fistula Formation 

C. Hormonal Disturbance Dysfunction of Hypophysis and Adrenals 
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III .  Errors of Digestion 

A. Pancreatic Disease 
1. In  children Cystic Fibrosis of Pancreas 
2. In  adults Inflammation, Tumor of Pancreas, Postpancreateetomy 

B. Diseases of Liver and Gall-bladder (Malabsorption usually minimal) 
1. Intrahepatic Cirrhosis of Liver 
2. Extrahepatic Common Bile Duct Obstruction 

The  second type  of malabsorp t ion  is called secondary  malabsorp t ion  a nd  
observed ra ther  often even in  J apan .  The  th i rd  type  of malabsorp t ion  is t h a t  
due to errors of digestion. The pancrea t ic  diseases a nd  the  diseases of the  gall- 
b ladder  are the  common digestive diseases in  J apan .  The  malabsorp t ion  
syndrome usua l ly  occurs more or less in  the  diseases of this  type.  

I n  this  report ,  the  authors  include the second a nd  the  th i rd  group unde r  the  
n a m e  of "Secondary  Malabsorpt ion  Group" ,  because t hey  often coexist a nd  the  
differential  diagnosis is no t  usual ly  ve ry  easy. 

Methods for the Experiment 

1. Digestion state of stool. 
An aliquot of the specimen was obtained from the stool of a patient having deficient 

digestion. The specimen was placed on the slide and stained by Lugol solution and Sudan I I I  
solution in order to test the presence of undigested starch granules and fat drops. Then, 
the specimen was observed microscopically. 

2. mI-trlolein test. 

Though many absorption tests have been reported, xsxI-triolein test for fat absorption 
and '3xI-albumin test for protein absorption can be used in the routine work. Practically, 
lslI-triolein tests are commonly used and mosv reliable. Since there are several modifications 
of this test and a commercial preparation of x3'I-triolein is unavailable in Japan, a stan- 
dardized method is not established yet. 

The procedure of the authors' modification of 131I-triolein test is as follows: First, 
10 drops of Lugol solution were given daily with about 100 ml of water for 2 days. Blood 
~8~I level after the oral administration of ~8~I-triolein depends upon the rate of utilization, 
the rate of urinary excretion and the thyroid uptake as well as upon the rate of absorption. 
So, it is necessary to block the thyroid with Lugol solution prior to the administration of 
test meal. 

On the third day, at 3 a. m., the same dose of Lugol solution was given after defecation 
and urination, followed by the oral administration of 1 ml per 1 Kg body weight of test 
meal. The true dose intake was calculated by the subtraction of the counts remaining in 
the cup from the counts in cup before drinking. The test meal consisted of 200 ml of pea- 
nut oil, 200 ml of water and 15 ml of tween 80, containing about 25/~c of ls~I-triolein per 
50 ml of the test meal, in accordance with SP~,~e~R. (7) The breakfast should not contain 
excessive fat and be taken at 9 a. m. 

A blood sample was taken by venipuncture using anticoagulant and 1 ml of it was 
subjected to radioactivity cmmt with the aid of Iqal-well type scintillation counter. 

Feces sample should be collected in the special vessels for 3 days and at least 3 times 
when constipated. Be careful to avoid the mixing of urine into the feces sample. The cal- 
culation formula was as below: 

counts in stool-background 
per cent excreted in stool --- 

body weight 
counts of standard • 50 counts in cup 

• I00 
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3. lalI-oleic acid test 
131I-triolein test is influenced by the disturbance of digestion as well as the disturbance 

of absorption, as shown in Fig. 2. In  order to exclude the influence of digestion, consequent- 
ly, 131I-oleic acid test should be used. 

181I-oleic acid test was performed similarly to lSlI-triolein test, but the composition of 
test meal is a little different. The test meal was made of 200 ml of oleic acid, 200 ml of 
water and 15 ml of tween 80, containing 25 pc of ~a~I-oleic acid in 25 ml of test meal. 0.5 ml 
per Kg body weight of the test meal were administered orally. Other conditions were 
exactly the same as for the laH-triole'm test. 

4. In  a series of cases where the above methods were investigated, the results of treatment 
with Festal were also assessed by the same methods. A Festal 1) dragde contains 192 mg of 
pancreatic enzymes, such as lipase, amylase, and pro~ease, as well as 25 mg of bile consti- 
tuents. These active principles break down fats, starches, and proteins so that  they can 
be readily absorbed by the intestine. Festal also contains hemicellulase which promotes 
the breakdown of vegetable roughage. 

Resul ts  

1. The effec~ of Festal on the digestive state 

The  effec~ of  F e s t a l  on the  d iges t ive  s t a t e  of  the  s tool  was e x a m i n e d  micros-  
copica l ly  b y  the  m e t h o d  descr ibed  above .  F e s t a l  was a d m i n i s t e r e d  as 3 to  6 
t ab l e t s  a d a y  to  t he  p a t i e n t s  wi th  d iges t ive  insufficiency.  As shown in Tab le  2, 
und iges t ed  fa t  d rops  or  s t a r ch  g ranu les  in  s tool  fu l ly  d i s a p p e a r e d  when  F e s t a l  
was  admin i s te red .  

Table 2. The effect of Festal on the digestive state 
(total 30 eases) 

[ without Festal [ with Festal 

fat [ 17/30  I 0 / 3 0  
starch 25 / 30 0 / 30 

2. The e//ect el.Festal on the symptoms caused by deficient digestion 

As s h o w n  in Table  3, s y m p t o m s  caused b y  deficient  d iges t ion,  such as 
h e a r t b u r n ,  ano rex ia  a n d  me teo r i sm d i s appea red  or  decreased  a f te r  Fes ta l ,  
3 to  6 t ab l e t s  a day .  

Table 3. The effect of Festal on the symptoms 
(total 30 cases) 

heartburn 

anorexia 

meteorismus 

without Festal with Festal 

5 / 3 0  
15 / 30 
21 / 30 

1 /30  

3 / 3 0  

2 / 3 0  

3. 131I-trlolein test in the secondary malabsorption group 

R a d i o a c t i v e  la l I . t r io le in  t e s t  was pe r fo rmed  on 20 cases of  s e c o n d a r y  
m a l a b s o r p t i o n  g roup  a n d  20 cases o f  a cont ro l  group,  inc lud ing  s t o m a c h  u lcer ,  

1) Festal is the registered trademark of Farbwerke Hoechst AG. 
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duodenal ulcer, gastritis, etc. In  accordance with Spencer, the excretion ratio 
in the stool was evaluated as follows; within 2%, normal; within 4%, border- 
llne; over 4%, elevated. 
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Fig. 1. Vide text 

In  the malabsorption group, 13 cases were elevated, 6 cases on border.line 
and only one case was normal, as shown in Fig. 1. On the other hand, 2 cases 
were elevated, 8 eases on border-Hne and 10 cases were within normal limits, 
in the control group. 

4. laZI-oleic acid test in the secondary malabsorption group 
Radioactive 131I-olcic acid test was performed on 10 cases of secondary 

malabsorption group and 10 cases of the control group. The results obtained 
are shown in Fig. 2, but  no definite conclusion was obtained because the number 
of cases was so small. 
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Fig. 2. Vide text  

5. Effect o] Festal on the excretion ratio in stool with 13zI-triolein test 

The effect of  the combined drug 'Festal '  was observed in the secondary 
malabsorption group and the control group with the aid of z31I-triolein test. 
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First, 131I-triolein test  was performed on the malabsorption group without 
admluistration of  Festal. Then, Festal  was administered 6 tablets  a day  for 
2 days. On the following day,  181I-triolein test  was repeated with Festal. The 
test  meal and 6 tablets  of  Festal  were adm;nistered a t  the same time, and 6 
tablets  Festal  were given daily during the t ime feces sample were collected. 

t$  

% 

30 

20 

5 

without Festal with Festal 

E f f ec t  of Festal on t311-rriolein Test 

~4alabsorption 6roup 
. . . .  Control 6roup 

~'lg. 3. Vide text 

The effect of  Festal on the excretion ratio of  I TM was remarkable,  as shown 
in Fig. 3. Among 15 cases of  malabsorption group all except 3 cases were im- 
proved. Even  in the cases which showed normal  values before Festal  admlnis. 
tration, the excretion ratio in stool was decreased b y  the admiuistrat ion of 
Festal. 

Discussion 

1. Blood x31I level after the administratio~ o] x81I-tr~olein or lsl I.olei~ avid 

After %he oral administrat ion of  imI-triolein or  laiI-oleic acid, 13iI in the 
blood consisted of inorganic lalI and lipid bound 131I. In  this experiment,  the 
authors determined the to ta l  131I in the blood. The height of  the blood 131I 
curve is not so significant, and it  does not  exact ly show the rate  of  intestinal 
absorption. As for the absorption test,  therefore, the excretion ratio in stool 
is more exact and more significant than  l~lI level in the blood. The blood 181I 
level after 13xI-tdolein adm~rdstration showed a characteristic curve in each 
case. Figures 4, 5, 6 show illustrative cases. The curves were obtained b y  
repeated 131I-triolein tests a t  intervals of a week. Two t ime curves have very  
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similar courses. In  most cases the peak of blood 131I level was observed 4 to 
6 hours after the oral a(lmlnistxation, a few cases show their peaks at  8 hours 
and a few cases at  2 hours. 
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l~lI curve of blood obtained after the oral administration of i31I-oleic acid 
revealed a course similar to tha t  obtained after l~II-triolein administration, 
as shown in Figs. 7, 8, 9. 

2. U r i n a r y  excretion alter the admin is t ra t ion  o t is i I- tr lolein or isiI-olelc acid 

Urinary excretion of i~lI after the administration of iaiI-triolein or laiI-oleic 
acid varied independently of the rate of absorption. I t  seemed to have less 
value for absorption test. 
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3. Thyroid blockade 

Thyroid blockade by Lugol solution was sufficient in the authors' modifi- 
cation, ia i I  u p t a k e  ra t io  of  t he  b locked  t h y r o i d  m e a s u r e d  b y  sc in t i scanner  
showed less t h a n  one - th i r t een th  of  t he  n o r m a l  t hy ro id .  

d. E~ect  ol Festal on the deficient digestion 

S y m p t o m s  caused  b y  def ic ient  d iges t ion  a n d  d iges t ive  condi t ions  of  t h e  
s tool  were  much  i m p r o v e d  b y  the  a d m i n i s t r a t i o n  of  Fes ta l .  

I n  t he  abso rp t ion  tes ts ,  t he  effect of  F e s t a l  was also r emarkab le .  Three  cases 
o f  ma l abso rp t i on  g roup  in which  F e s t a l  h a d  no effect were  chronio en te ro-  
colitis. 

Consequent ly ,  1%stal is r e c o m m e n d e d  in def ic ient  d iges t ion,  especia l ly  in  
panc rea t i c  insuff iciency or  diseases o f  gal l  b l a d d e r  as  well  as  m a l a b s o r p t i o n  o f  
en te r ic  origin.  

Eumma771 

1. Modified la~I-triolein and lalI-oleie acid tests were performed on patients of the mal- 
absorption group. 

2. Elevated excretion ratio of 13~I in stool was observed in the malabsorption group. 
So, this test has a diagnostic value in the malabsorption group. 

3. Festal showed a remarkable effect on the absorption test in malabsorption group 
as well as in a control group having a sufficient digestion. 

4. Symptoms due to deficient digestion, especially meteorism, were much improved 
by Festal. 

5. Digestive condition of the stool was also improved by the administration of ~estal. 
6. Festal had no side effects. 

Zusammenfas~ang 

1. Bei Patienten mit schIeehter Absorption warden modifizierte I*Sl-Triolein- und 
la 1I- Oleins&ure-Tests durchgefiihrt. 
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2. Eine erh6hte Ausseheidung yon ~3XT im Stuhl wurde bei diesen Patienten beobaehtet. 
Insofern hat der Test fiir diese Gruppe diagnostische Bedeutung. 

3. Festal bewirkte einen bemerkenswerten Effekt auf den Absorptions-Test bei dieser 
Gruppe yon Patienten, ebenso bei der Kontro]lgruppe yon Personen mit  ausreichender 
Verdauung. 

4. Symptome, welche zu unzureichender Verdauung fiihren (insbesondere Meteorismns) 
konnten dureh Festal gebessert werden. 

5. Die Stuhlzusammensetzung wurde dutch die Anwendung yon Festal ebenfalls ver- 
bessert. 

6. Festal zeigte keine Nebeneffekte. 
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Alimentary Production of Gallstones in Hamsters 
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F o r m a t i o n  of  choles tero l  ga l l s tones  in  y o u n g  h a m s t e r s  t akes  p lace  w i th  
g r e a t  r e g u l a r i t y  when  t h e  an imals  a r e  r e a r e d  on  a fa t - f ree  d i e t  in  which  t h e  
c a r b o h y d r a t e  source is an  eas i ly  abso rbab le  sugar  such as  glucose ( D ~  a n d  
CH~ST~NSV.~, 1961 a, b, a n d  the  p re sen t  communica t ion) .  

W i t h  a basa l  d i e t  o f  th is  compos i t ion  the  eff icacy o f  d i e t a r y  add i t i ons  in 
p r even t i ng  f o r m a t i o n  o f  cholesterol  ga l l s tones  can be tes ted ,  so t h a t  on ly  t h e  
mos t  ac t ive  subs tances  will  show a m a r k e d  effect. 

I n  t h e  p re sen t  s t u d y  f ive  di f ferent  bi le  ac ids :  cholic, deoxychol ic ,  dehy-  
drochol ic ,  l i thoehol ic  a n d  hyodeoxyeho l i c  ac ids  have  been  t e s t e d  in  th i s  w a y  
a t  a d i e t a r y  level  o f  0.1 p e r  cent .  

*) This work was supported by a grant from National Institutes of Health, United 
States Public Health Servie (Grant no. A-4964). 


