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Effects of Selenium on the Fermentation
of Microflora and Colorectal Cancer

XING Ting=xian
( Changsha Institute of Agricultural Modernization, Chinese A cademy of Sciences,

Changsha 410125, Hunan, China)

Abstract: While maximal Se was supplemented to the diet of experimental animal ( Sprague
Dawley) , diet Se can affect both the Se status of host as well as affecting the fermentative
activity of CMC ( Colonic Microbial Community). The latter reflects a differential
response of the Sewreguiring members of the CM C to low/high Se exposure which, in this
case, was effected by altering the Se content of the diet- The butyrate-producing capacity
can be increased as the increase of Se-supplementation. T his response may indicate that
dietary Se, to the extent that if affects the hind gut delivery of the element, may play a
role in affecting the composition/fermentative activity of the CMC in a way that may be
beneficial to the health of the large bowel. It is possible that such an effect may be
involved, at least in part, in the protective effects observed for Se-compounds against CRC
(colorectal cancer) -
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Table 1 Protection against colonic tumorigenesis in animal models by supranutritional levels of Se

/

T umorigenesis mat ter/ / Se . Reduction in tumors
. . Se source/ route Effective Se level Reference
experimental animal %
DMH"/ NaSeOs/ 4 7
NaSeO;/ 4 43 13
DM H/ NaSeOs/ 1 12 14
AOM?/ NaSe0s/ 2.5 64 15
BseCN®/ 10 38 16
MBSe®/ 19 48 17
MAMA?/ NaSeO3/ 4 40
BOPY/ NaSeOs/ 2 39 18
1) DMH = dimethlydrazine ( ); 2) AOM = azoxymethane ( ); 3) MAMA =
methylazoxymethanolactate ( );4) BOP= bis (2-oxopropyl) nitrosamine [ (2- )

I3
5) BSeCN= benzylselenccyanste ( ); 6) MBSe= P-methoxyben zeneselenol ( ).
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Table 2 Recognized Se-dependent enzymes in microorganisms

Se—enzymes Species Reference
Glycine reductase Clostridium sticklandii
( ) Eubactrium acid aminop hilum 24
Formate dehydrogenases Escherichia coli
( ) M ethanococcus vannielii 25
Clostridium thermoaceticum 26
Escherichia coli 27
M athanobacterium f ormicicum 28
Enterobacter aerogenes 29
S almonella typ himurium 29
Serratia marcescens 29
Proteus miracescens 29
Hydrognases M ethanococcus vannielii 30
( ) M ethanococcus voltae 31
M - thermoautotrop hicum 32
Desulfovibrio baculatus 33
Oicotinic acid hydroxylase Clostridium spp- 34
( ) Clostridium barkert 35
3 Se

Table 3 Effect of dietary Se level on responses of rats

Se (mg/kg)
Index () ) (0.05 (0-9) Significance
Weeks Rat(n) Dietary Se added
(g ) 7 20 150+ 13 155+ 14
(g ) 7 20 719+ 44 737+ 43
7 20 4.80+ 0.27 4.77+ 0.33
Se (mg/ - d7 7 20 0.73+ 0.01 13.54% 0. 78 P< 0.01
SeGSHpx (mol/g- min™") 7 20 10. 90+ 1.79  29.82% 6. 04 P< 0.01
Se (ug/L) 7 20 169+ 30 460+ 34 P< 0.01
3 4 3.12£ 0.58 2.99+ 1.16
( g/ - d7Y 5 4 3.34¢ 1.12 3.21%£ 1.23
7 4 2.23+ 1.07 2.41% 0.84
Se 3 4 0.22+ 0.03 2.51£ 0.16 P< 0.01
( uglg) 5 4 0.17+ 0.03 2.68+ 0.06 P< 0.01
7 4 0.13+ 0.01 2.54% 0.21 P< 0.01
Se 3 4 0.70+ 0.10 7.39+ 2.45 P< 0.01
(ng/ - d°h) 5 4 0.55+ 0.11 8.60+ 3.37 P< 0.01
7 4 0.30+ 0.15 6.07+ 1.95 P< 0.01
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4 SCFA
Table 4 Effects of dietary Se of rats on hindgut bacterial SCFA production
Dietary Se Incubati A cetate Propionate Butyrate
mg/kg neubation V/ml V/imlL V/mlL
0.05 267 179 78
440 139 140
173 - 40 62
0.90 213 137 67
345 107 172
132 - 31 105
34 i1 :
(P>0.05);2) Se SeGSHpx (Se- )
(P<0.01), 173.6% 172.2%. R
Se , Se-GSHpx ;3) Se
Se ) Se Se ) Se
, ;4) )
H2/CO-2 , SCFAs ,
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