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F e t t i n f u s / o n e n  v e r r i n g e r t .  B e i  d e r  R a t t e  v e r r i n g e r t  H e p a r i n  d ie  A u f n a h m e  y o n  
F e t t t r 5 p f c h e n  ins  r e t i c u l o - e n d o t h e l i a l e  S y s t e m ,  b e i m  M e n s c h e n  k S n n e n  d ie  
ge l egen t l i ch  b e o b a c h t e t e n  s c h w e r e n  N e b e n e r s c h e i n u n g e n  be i  F c t t i n f u s i o n e n  
als  R e a k t i o n  des  R E S  g e d e u t e t  wc rden .  A u c h  aus  d i e s e m  G r u n d e  s e h e i n t  e ine  
E r p r o b u n g  des  H e p a r i n s  i n  d e r  p a r e n t ~ r a l e n  F e t t e r n ~ h r t m g  angeze ig t .  

Zuaammen/assung 
1, Naeh Injektion einer radioaktiv markierten Emulsion yon Tripalmitin-Triolein wird 

ein groBer Teil der Aktivit/~t voriibergehend in die Leber aufgenommen und dort z. T. in 
Phosphatide eingebaut. 

2. Die Verbrennung der markierten Emulsion wird dureh don EinflulS yon Herapin, vor  
~llem w/ihrend der ersten 90 Minuten, deutlich vemehrt .  
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P r e v i o u s  e x p e r i m e n t s  h a v e  s h o w n  t h a t  a r t i f ic ia l  d ie t s  u s e d  fo r  p r o d u c t i o n  
o f  ga l l s tones  i n  h a m s t e r s  b e c a m e  less l i t h o g e n i c  o r  n o n - l i t h o g e n i c  w h e n  a cer-  
t a i n  p a r t  o f  t h e i r  c a r b o h y d r a t e  c o n s t i t u e n t s  (sucrose  o r  g lucose)  was  r e p l a c e d  
b y  v a r i o u s  n a t u r a l  p r o d u c t s ,  t h e  m o s t  p o t e n t  o f  w h i c h  w e r e  y e a s t  a n d  s o y b e a n s  

l) Article no. 1 of this series appeared in Aeta pathol, microblol. Scand. 30, 236--242 
(1952); article no; 7 of the series appeared in Acta chir. Scand. 118, 113--116 (1959). 
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((~ItRISTEI~SEN and  D ~ ,  1954). After  ex t rac t ion  wi th  e ther  or boil ing e thyl  
alcohol, yeas t  re ta ined  i ts  ant i - l i thogenie  properties,  a n d  (defatted) soybean  
meal  also protected agains t  gallstone formation.  Fur thermore ,  a n  80~/o con- 
cent ra te  of linoleic acid given oral ly in  an  a m o u n t  of  14 mg  per an ima l  per d a y  
did no t  p reven t  fo rmat ion  of gallstones in  hamsters  fed a ]ithogenic diet. I t  is, 
therefore, reasonable  to conclude t h a t  the  ant i - l i thogenie  propert ies of yeast ,  
and,  to a large ex ten t  also of soybeans,  are connected wi th  the  non- l lp id  con- 
s t i tuen ts  of these materials .  Nevertheless,  i t  has been found  t h a t  cer ta in  fats  
incorporated in to  l i thogenic diets exert  a profound influence on  the  incidence 
and  type  of gallstones produced.  This  m a t t e r  is fur ther  deal t  with in  the  present  
paper.  

Experimental  

The present study was carried out with four different diets as indicated in Table 2, viz. 
a fat-free diet and diets containing 2% of lard, soybean oil and cod-liver oil, respectively. 

The hamsters (golden hamsters, mesocr/cetu~ auratua auratus) were young from our 
own stock celery2). The stock diet (Table 1) and water-milk (1 : 1) were available ad Ubitum 
during the weaning period and until the experiment was started. 

Tab le  1 
The stock diet 

Alfalfa meal 1 g Dried Brewers' Yeast 8 g 
Hog liver powder 3 g Crude casein 14 g 
Salt mixture s 3 g Corn starch 27 g 
Ground -~heat 8 g Sucrose 28 g 
Ground yellow corn 8 g Vitamin E ("Ephynal ' ,  Roche) 5 mg 

Tab l e  2 
Composition of the experimental diets 

Group no. 1 2 3 4 

g g g g 
Glucose 62.3 60.3 60.3 60.3 
Rice starch 12.0 12.0 12.0 12.0 
Vitamin Test Casein 4) 20.0 20.0 20.0 20.0 
Salt mixture (U. S.P. no. 2 XIII)  5.0 5.0 5.0 5.0 
Vitamin mlxture 5) 0.5 0.5 0.5 0.5 
Choline chloride 0.2 0.2 0.2 0.2 
Lard 2.0 
Soybean oil 2.0 
Cod-liver off 2.0 

2) Young hamsters obtained directly from a dealer often produce cholesterol gall- 
stones to a lesser degree. 

a) McCollum-Simmonds' Salt Mixture no. 185, supplemented with 13 mg KI,  
130 mg CuSO4, 5 H~O, and 394 mg MnSO,, HlO per 1O0 g. 

4) Genatosan Ltd, Loughborough, England. 
~) Biotin, 0.050 g; folic acid, 0.050 g; ascorbic acid, 5.000 g; thiamine hydrochloride, 

5.000 g; riboflavin, 5.000 g; pyridexine hydrochloride, 5.000 g; calcium pantothenate, 
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When the young hamsters were 41--45 days old they were divided into experimental 
groups of equal average weight, approximately 52 g. Each group comprised 17 males and 
22 females. The two sexes were housed separately with four to six animals in each cage. 
Diets and water were available ad lilritum. The animals were ~veighcd once a week. 

Feeding experiments with hamsters on a high glucose or sucrose diet are often com- 
plicated by the occurrence of diarrhea. This was also the case in the present experiment. 

Because of the occurrence of diarrhea, a number of animals in each group died or 
were killed with chloroform during the first 54 days of the feeding period. The smlmals 
surviving the f/rst 54 days were sacrificed during the last 7 or 10 days of the feeding 
period which lasted 63 to 64 days. 

All animals were autopsled immediately after death and inspected for gallstones. The 
gallbladder was removed, placed under a disseotion microscope, and its content examined 
The presence of cholesterol stones or cholesterol crystals was confirmed by moans of 
polarizing microscope. 

Resu l t s  a n d  d i scuss ion  

The results are presented in  Tables 3, 4 and  5. 
F r o m  Table  3 i t  is seen t h a t  gallstones have been observed as early as 

after  13 days  of  exper imenta l  feeding. 
However,  Table  4 shows t h a t  the percentage of indiv iduals  with gall- 

stones is somewhat  lower among  the animals  autopsied dur ing  the  first 54 days 
t h a n  among  those surv iv ing  t h a t  period. 

The n u m b e r  of anbna l s  is no t  sufficient to allow conclusions abou t  possible 
differences among  the  two sexes with respect to gallstone format ion.  

Table  5 summarizes  the  results for each of  the four  groups wi th  respect to 
the  different types  of gallstones b u t  wi thou t  respect to sex and  t ime of autopsy.  

F r o m  the  figures in  Table  5 i t  is concluded t h a t  the fat-free diet  great ly  
favors the deve lopment  of cholesterol stones, whereas d ie ta ry  lard, soybean  oil 
and  cod-liver oil, in  the order  of increasing unsa tu ra t ion ,  counterac t  the for- 
ma t ion  of cholesterol gallstones, and  to some extent ,  favor the  deve lopment  of  
amorphous  p igmented  stones. 

Of the  animals  killed a t  the  end  of the  exper imenta l  period those on  the 
fat-free diet  (group 1) showed a n  average weight  gain of on ly  17 g dur ing  the 
feeding period agains t  25 g in  g roup  2 (lard), 31 g in  group 3 (soybean oil), and  
33 g in  group 4 (cod-liver oil). 

The skin signs due to lack of essential  f a t t y  acids were p ronounced  in  the 
fat-free group and,  though less, in  the  cod-liver oil group a nd  a lmost  absen t  i n  
the  lard and  soybean-oi l  groups. 

The results of  the  present  exper iment  are in  agreement  wi th  the assump- 
t ion  tha t ,  in  the  a m o u n t s  given, p o l y u n s a t u r a t e d  f a t t y  acids present  in  cod- 
l iver oil and  soybean off are par t icular ly  effective in  prevent ing  fo rmat ion  of  
cholesterol gallstones. 

5.000 g; nicotinic acid, 8.000 g; inositol, 15.000 g; p-aminobenzoic acid, 35.000 g; vitamin 
K ("Synkavit", Roche), 1.000 g; dl-~-tecopheryl acetate ("Ephynal", Roche), 5.000 g; 
and sugar up to 500 g. 

Vitamins A and D s were furnished in the form of an aqueous solution of the follow- 
ing composition: Vitamin A concentrate, 0.62g (1 g ~ 1.67 • l0 s I. U.); vitamin DI, 
0.051 g in vegetable oil (1 g ~ 2 • 106 I.U.); Twoen 80, 2.5 g; BHT (antioxidant), 0.03 g; 
citric acid, 0.1 g; sorbic acid, 0.5 g; distilled water to make 500 ml. 0.1 ml of this suspen- 
sion was given twice a week, correspondiftg to 59 I.U. vitamin A and 5.8 I.U. vitamin D~ 
per animal per day. 
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T a b l e  4 

Number  and percentage of animals with stones 

Group no. 1 2 3 4 

Out of those no. ~o no. ~/o no. ~ no. ~/o 
autopsled: 

during the first 
54 days 12117 70.6 7/24 29.2 2119 10.5 2/19 10.5 
after the first 
54 days 19122 86.5 9/15 60 5]20 25 6]20 30 
during the entire 
experiment 31]39 79.5 16/39 41 7/39 18 8]39 20 .5  

O t h e r  e x p e r i m e n t s ,  n o t  r e p o r t e d  here ,  h a v e  s h o w n  t h a t  a t  t h e  100/0 d i e t a r y  
l eve l ,  f a t s  c o n t a i n i n g  a sma l l e r  a m o u n t  o f  p o l y u n s a t u r a t e d  f a t t y  acids ,  s u c h  
as  b u t t e r f a t ,  a lso  m a y  p r e v e n t  cho le s t e ro l  ga l l s t one  f o r m a t i o n  a n d  f a v o r  t h e  
f o r m a t i o n  o f  a m o r p h o u s  p i g m e n t e d  s tones .  

T a b l e  5 
Sum~nary of entire experiment with respect to type of gallstones 

Group no. 1 2 3 4 

Characteristics of diet fat-free 2~/o lard 2~o soybean 2% cod-liver 
oH oH 

Number and percentage no. ~ no. ~o no. % no. % 
of animals: 
with cholesterol stones 

only 30 77.0 15 38.5 3 7.7 0 0 
With amorphous pigmented 

stones only 0 0 1 2.5 4 10.3 8 20.5 
with mixed stones + chole- 

sterol stones + amor- 
phous pigmented stones 1 2.5 0 0 0 0 0 0 

without stones 8 20.5 23 59 32 82 31 79.5 

ZusammenSasaung 

Vier Gruppen von je 39 jungen Hamstern wurden mit  einer Basalnahrung, deren 
Kohlenhydratkomponente haupts/ichlich aus Glukose bestand, innerhalb 64 Tagen ern~hrt. 

Die eine Gruppe erhielt die fettfreie Basalnahrung ohne Zulage, w ~ r e n d  in der Nah- 
rung tier drei anderen Gruppen 2% Glukose dutch bzw. Schweineschmalz, SojabohnonSl 
und Dorschlebertran ersetzt wurde. 

I n  der fettfrei emiihrten Gruppe hat ten 30 yon 39 Tieren Cholesterin-Gallensteine, 
ein Tier hatte Gallensteine, die aus Cholesterin und amorpher Substanz bestanden, wtihrend 
8 Tiere frei yon Gallenstelnen waxen. 
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Von den 39 H a m s t e r n ,  die mi t  2 %  Schweineschmalz gefii~er~ wurden, hat~ert 15 
Tiere Cholesterin-GaUensteine, eines ha t t e  amorphe pignaen~ierte S~eine, w/ihrend 23 
Tiere frei yon Gallensteinen waren. 

lffur drei yon  den mi~ 2 % $ojabohneniJl gefii t tert~n Tieren h a t t e n  Cholesterin-Gallen- 
s~eine, 4 ha t t~n  amorphe  plgmentlert~ Gallens~eine, 32 h a t t e n  keine Gallensteine. 

Keine von  den 39 mi t  2 %  Dorschleber~ran gefiittert~rt Tieren h a t t e n  Cholesterin. 
Gallenst~ine, 8 h a t t e n  amorphe,  pigmen~ier~e St~ine, w/ihrend 31 frei yon  Gallensteinen 
w~&rel~, 

Daraua wird gefolgert, dab  die fettfreie, hoch-Glukose-halt ige Nahrung  die Bi ldung 
yon  Cholesterin-Gallensteinen f6rdert ,  w/ihrend in der  verwendeten Mengo die drei unter .  
sueh~en F e ~ e  mi t  zunehmender  Unges/i t t igheit  in  steigendem MaBe gegen Choles~er~n- 
Gsllens~einbildung schii~zen, und  in gewissem Grade die Bildung amorpher,  p igment ier ter  
Gallensteine begiinstigen. 
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B U C H B E S P R E C H U N G E N  
Strahlenkonservierung u n d  K o n t a m l n a t l o n  y o n  Lebensrnitteln. Von J .  KUPRIANOFF- 
Kar ls ruhe und  K.  LA.wo-M~inT.. (Beitr/ige zur Ern/flarungswissenschaft, Band  3.) XVI ,  
297 Seiten mi t  35 Abbildungen,  145 TabeUen und  1 Schema. {Darmstadt  1960, Dr.  Dietr ich 
St~inkopff Verlag.) Preis :  gob. D ~  64,-- .  

Zu den besonderen Kennzeichen unserer Zeit gehSrt die Tatsaehe,  dab sieh im Bereich 
der  Forschung gewlsse Faehgeblete  welt  tiber ihre zun~chst  gesetzten Grenzen hinaus  ent-  
wickeln und  dami t  zu Wissenschaftsdisziplinen werdens deren Wurzeln  in den verschie- 
dens ten  Bereichen der  Naturwissenschaften und  der  Medizin begri indet  liegen. Ein  gutes 
Beispiel hierfiir liefer~ uns  die moderne Ern~hrungswlssenschaft  m i t  ihren ganz ver- 
schiedenen Aufgaben. So ha t  sie z. B. n ich t  nu r  die gesundheitl iche Unbedenklichkei~ yon  
konservler~en Lebensmit~eln zu priifen, sondern zugleich auch Verfahren zur Fr isehhal tung 
yon  Lebensmit te in  zu erarbeiten,  zu erproben und  auf  ihre dami t  ve rbundenen  Vero 
Snderungen zu untersuchen,  d. h. somit  Aufgaben zu effiillen, die einerseits teehnisch- 
physikahscher  Na tu r  sind, andererseits den Ern~hrungsphysiologen betreffen. Dami t  is t  
aber  die Gefahr der  Aufspal tung eines Forschungsgebietes gegeben, die un te r  alien Um- 
st / inden vermieden werden muB. Es  ist  daher  als ein recht  gliickUcher U m s t a n d  zu be- 
~raehten, dab sieh 2 au f  den beiden, zun{tehst so versehieden erscheinenden Gebieten wie 
Konservierungstechn~k und  Ern/~hrungsphysiologie, besonders erfahrene Wissenschaftler 
zusammengefunden haben,  tun in der  A r t  einer monographischen Darstel lung zu einer ganz 
bes t immten  Frage, n/~mlich zu der  ]~rage naeh  den M6gliehkeiten tier Konservierung yon 
Lebensmit te ln  mi t  Hilfe energiereicher $ t rahlung und  den dami t  verbundenen  Folgen 
Stellung zu nehmen.  Das Buch,  yon  den Yerfassem ledigllch als wissenschaftlicher Ber ieht  
fiber eine Studienreise m i t  einigen erg~azenden Angaben  bezeiehnet,  stell~ somit  wei~ mehr  
dar,  als es au f  Grund dieser Kennzeichnung scheinen m6ehte.  Naeh einer kurzen Wieder- 
gabe der  in  dem Buche  verwendeten Definitionen und  MaBeinheiten werden zun~ehst  die 
physikalisehen, ehemischen und  biologisehen Wirkungen der  energiereiehen Strahlen dar.  
gestellt, soweit diese in  enger Beziehung zum Inha l t  des Buehes stehen. I m  2. Abschni t t  
wird dann  die speziellB Anwendung der  Strahlenkonservierung bel den verschiedensten 
tierisehen und  pflanzliehen Produkten  behandel t ,  urn in  einem wei~eren A b s c h n i ~  auf  das 
Prob lem der Vertr/~glichkeit bes t rahl ter  Lebensmit te l  n~her  einzugehen. Hierbei  k o m m e n  
die Verfasser zu dora Schlul3, dab  dutch  eino Best rahlung zwar elno gowisse Minderung 


