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Cataract Development in Rats Fed Commercial Quercetin." (26950) 

YASUSHI NAKAGAWA, M. R. SHETLAR AND S. H. WENDER 
Department of Biochemistry, University of Oklahoma School of Medicine, Oklahoma City, and 

Department of Chemistry, University of Oklahoma, Norman 

The metabolic fate of quercetin (3,3',4',- 
5,7-pentahydroxy flavone) in animals and 
its apparent lack of toxicity have been in- 
vestigated by several research groups (1-5). 
Recently it has been discovered in this lab- 
oratory that a dose of 20 mg or more of 
commercially purchased quercetin will pro- 
duce cataracts in eyes of a significant per- 
centage of laboratory rats when adminis- 
tered orally. The effects of purified quer- 
cetin and of the impurities found in the 
commercial quercetin have also been studied. 

Methods. Male albino rats, Holtzman 
strain, 2 months old, were fed a vitamin B 
complex test diet (Nutritional Biochemicals 
Corp.., Cleveland, Ohio), with complete vit- 
amin fortification for at  least one month 
before use of quercetin. This diet was also 
continued throughout the test periods. 
Weighed amounts of the commercial quer- 
cetin (Nutritional Biochemicals Corp.) 
were suspended in U.S.P. syrup, Spec. 
Grav. 1.313, and administered to each rat 
by stomach tube. 

Results. When a suspension containing 
100 mg of the commercial quercetin was 
put into the stomach of each of 10 rats , (3  
months old) as a one-dose administration, 
one rat died within 7 days. Of the re- 
maining 9 rats, 4 developed one cataract 
each within 4 weeks after receiving the 
single dose of the commercial quercetin. 
Microscopic examinations of eye sections 
confirmed the presence of the cataracts. 
Vesicular degeneration was noted in the 
posterior lens capsule and in the body of the 
lens. An uneven eosinophilia was noted 
throughout the capsule and body of the lens 
after staining with hematoxylin and eosin. 

No changes were noted in the retina or the 
epithelial area which in non-albino animals 
is normally pigmented. Two additional rats 
of this group developed cataracts within 
10 weeks after the single dose of quercetin 
was given. Twelve control rats (6 given 
syrup, 6 synethic diet only, except that 
quercetin was not administered) were com- 
pletely normal after the same length of 
time. 

When a total of 20 mg of the commercial 
quercetin was administered by stomach tube 
to each rat of a second group (6 rats, 5 
months old) in doses of 5 mg daily for 4 
days, 3 of the 6 rats developed cataracts 
within 6 weeks after the initial dose. No 
cataracts were found in the controls (6  syr- 
up, 6 synthetic diet only). When a total of 
100 mg of the commercial quercetin was put 
into the stomach of each rat of a third 
group (8 rats, 6 months old) in doses of 25 
mg daily for 4 days, 4 of the 8 rats devel- 
oped cataracts after 4 weeks. A typical cat- 
aract development in this group is shown 
in the photograph (Fig. l a )  and compared 
with a normal eye in the other photograph 
(Fig. 1 b),. 

Using a silicic acid column, chroma- 
tographically pure quercetin was obtained. 
When this pure, crystalline quercetin was 
administered by stomach tube to rats in 

*This work is supported by N.I.H. research 
grants. 

A 
FIG. 1. 



doses (25 mg/day/4 daj-s) ;IS previousl!. 
descri.bed for the  experiment^ using com- 
mercial quercetin, no cataracts \\.err fouiitl 
in a group of 6 rats after 3 iiioiiths follo\v- 
ing the admillisti-~itioii o f  cluercctiii. 

The ni i x t u re o i i m pu r i t i e s s e p; i ra t c'( 1 t' r ( ) I  i i 

the quercetin on thtb silicic. ;ic.itl iwluiiiii \vas 
eluted as a group ; tntl  ft'cl to  2 rats. Withiti 
2 weeks, 1 of these 2 rats ;ilrc.;itl!- cxhil)itc.tl 
the beginning of c;it;tr-:tct tlt.vt.lopiiicmt. 

Work is no\\. in  progrcbb O I I  scpiratioii 
of the 8 or iiiore iiic1ividu:il coiiipuiiii(1h 
present as impurities in thc- cwmmerc-ial 
quercetin anti on testing the effect o f  e;ic.h 
coiiipound on development of c;it;ir;tcts. 

When 20 nig or 100 ing o f  
cwiiiniercial cluerct.tin suspentlerl in L.S.1'. 
syrup \vas put into the stomach o f  ;I rat. 
t'ithcr in a singly close or  in 4 tlaily tloses oi  
5 iiig or 25 m g  respecti\rely, .SO% o f  the ;iiii- 
mals so treatt'(1 cle\~loped ;I cat;ir;ict in one 
eye kvithin 10 \vet'ks follo\viiig rt.c*vipt o f  the 
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clucrct'tiii. No bilateral cataracts were ob- 
served. Chromatographically pure quercetin 
(lid not cause cataracts under similar con- 
( l i t  ions. 

We are grateful to Dr. W. Marvin Davis, Univ. 
oi  Oklahoma School of Pharmacy for many helpful 
suggestions, and to Mr. Russell Allen, NIH Post 
Sophomore Medical Research Fellow, for microscop- 
ic csamination of the eye sections. 
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Connective Tissue Defect in the Chick Resulting from Copper Deficiency." 
(26951 ) 
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Since the observations of Hart et al. (1 ) , 
the primary physiological rolc o f  copper has 
been assumed to be concerned with henio- 
poiesis. X function in connecti\.c~ tissue 
metabolism has been suggesttd by bone de- 
formities that occur in dogs (2) pigs ( 3 )  
and chickens (4), and by the subcutaneous 
hemorrhage and abdominal hernias observed 
in newborn rats (5 )  ivhcn these animals 
\vert. dt.prived uf dietar!- copper. (;allaght.r 
( 4)  was uiiahlt. to produce col)l'er-(lefici~.Ilc\. 

* Contribution from Missouri Agri. Exp. Station, 
Journal Series N o .  2342. Supported in part by Re- 
search Grant from Nat. Inst. of -4rthritis and Metab. 
Dis. The authors gratefully acknowledge thc assis- 
tance of Dr. Loren Kintner, who advised in inter- 
pretation of thc tissue sections. 

;iiimiia in chicks but recently Hill and Ma- 
trone (6) have produced anemia in pres- 
t*iice o f  adequate iron. The purpose of the 
1)resent study was to investigate other as- 
y)ects of the pathology of copper deficiency 
in chicks. 

Methods. Crossbred Vantress X White 
Rock chicks were kept in battery brooders 
\\ h i c - h  had been coated with an epoxy resin. 
1d;igh t 4-\\*t'c.k trials were run using 10 or  
20 chicks pt'r group. The bas:tl diet had the 
ic )Ilowing composition : Non- fat mi Ik solids 
55.0 g, sucrose 35.3 g, soybean oil 5.0 g, 
glycine 1.5 g ,  La-arginine HC1 1.0 g, DL- 
iiicIthioniiie 0.5 g, CaH€'O, 1 .O g, NaCl 
0.5 g, choline CI 0.2 g, MnSOa*H,O 31 nig, 
I;eS04*7H,0 25 mg, KT 0.3 mg. A vitamin 




