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PHYSIOLOGY 

Polyphenolic Compounds and Intestinal 
Transfer 

IT i;; _well established that phlorrhizin and its aglycone 
phloretm affect hexose transfer in a number of tissues. 
Rece~tly Forsling and Widdasl showed that phenolph­
thalem c~used competitive inhibition of facilitated glucose 
tra~sfer. m humar_l erythrocytes. In view of its purgative 
u.ctwn, 1 t wa~ of u:~tercst to test whether phenolphthalein 
also affeotod mtestmal transfer mechanisms. At tho same 
Lime t?e opportunity was taken to test another poly­
phenolic compound phenol red (phenolsulphonphthalein), 
a molecule of similar structure which is known to be 
transferred by the renal tubule. The formulae of these 
compounds are shown in Fig. 1. 

Experiments were carried out with sacs of everted 
smrtll intestine of the rat, as used by Barry, Matthews 
and ~myth•, and the middle filth of the combined jejunum 
and ~leu_m was used in all cases. Glucose (28 mM) or 
me_thwmne (15 mM) was initially pre~;ent in the mucosal 
fhud and tht~ transfer of these su bHtances was investigated 
m the presence and absence of the polyphenols. Tho 
results are shown in Table 1. 

In c~JI~firmation of Parsons, Smyth and Taylor•, 
phlorrhtzm (5 X 10-• M) strongly inhibited glucose 
transfer, and at 5 x 10 4 M. nearly abolished glucose 
transfer. As was found by .Jtwvis, ,Johnson, Sheff and 
Smyth•, phloretin (5 x 10-5 M) caused little inhibition, 
but we have now found that at 5 x 10-• M it markedly 
reduced glucose transfer. Phenolphthalein (5 x I0-5 M) 
had almost as gn1at an effect as equimolar phlorrhizin 
on glucose transfer, while phenol red even in a concentra­
t.ion of 10-4 M had little effect. 

Any substance inhibiting transfer of glucose from the 
mucosal fluid may produce its effect either on glucose 
entry or on metabolism. These two activities can be 
separated by using glucose in the sero~:>al fluid, as the 
glucose oan then be metabolized without going through 
the entry mechaniBm. The effect of t.ho inhibitor can be 
examined either by measuring fluid transfer (which 
depends on glucose metabolism) or by disappearance of 
glucose from the system. When glucose was pr8sent 
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Polyphenolic compound 

None 
5 x 10 'M Phlorrhizin 
5 x 1 o-• M l'hlorrhizin 
5 x IO-" M Phloretin 
6 x 10-< M Phloretin 
5 x 10 'M Phenolphthalein 
1 x 10-' M Phenol red 

Table 1 
Intestinal transfer 

Glucose (J.<M) Methionine (J.<M) 

337 ± 9(12) 61 ± 4 (10) 
102 ± 7 (6) 62 ± 1 (7) 

lK ± 3 (5) 41 ± 2 (6) 
307 ± 10 (6) 53 ± ~ (6) 

94 ± 6 (9) 22 ± 1 (6) 
131 ± 12 (6) 36 ± 3 (8) 
317 ± 19 (6) 66 ± 3 (6) 

Values given are the means ± S.E. The figures In parentheses Indicate the 
number of experiments performed. 

i~itially in _the serosal fl~id, phenolphthalein (5 x 10-5 M) 
di.d not. ~fleet glucose disal?pearance, and had only very 
slight, 1t any, effect on ilmd transfer, Hence its action 
must be to prevent gluco>~e from entering the cell from the 
mucosal side. Phl0retin, however, reduced fluid transfer 
from 2·~ mi. to 0·4 ml., and this suggests that glucose 
metabolism was being impaired. 

The effect of phenolphthalein is less specific than that 
of phlorrhizin as it inhibit8cl methionine transfer in a 
concentration of 5 x 10-5 M, while a much greater con­
centration of phlorrhizin was required to cause a similar 
inhibition. Phenol red was also ineffective on methionine 
transfer in the concentrations test.ed. Phloretin (5 x 
10-4 M) had moro effect on methionine transfer than 
phlorrhizin in the same concentration, and this could be 
?ecause its, gr~ater lipid solubility permitted easier entry 
mto the o.:al with more effect on metabolism, 
. The diffe~cnce between phenol red and phenolphthalein 
IS of great mterest on account of the similarity in their 
structure. A possible explanation is the difference in 
:pK values .. At_a pH of 7·4 phenolphthalein will be mainly 
I~ the und1ssomated form, while phenol red will be largely 
d1ssociated, and the undissociated form may be the effect­
tive inhibitor of the entry process. 
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Comparative Study of the Urease in the 
Rumen Wall and Rumen Content 

IN the course of the ruminohepatic nitrogen cycle1 •2 , or 
by supplementation in feeding•, a considerable amount of 
urea can enter the rumen. The ureolytic activity of the 
rumen content was investigated and found to be due to 
some species of rumina! micro-organisms, Attempts to 
obtain enzyme preparations free from bact.eria for a more 
accurate study, however, were unsuceessful4 • Further 
inve~tigations revealed that the urease activity of the 
rummal mucosa appeared to be too high to be simply 
explained by surface contamination by rumen contents•. 
This communication deals with a study of partially 
purified urease preparations obtained from rumina! 
bacteria, as compared with partially purified enzyme 
prepared from the rumen mucous membrane, and the 
origin of the latter enzyme is also discussed. 

Preparation of cell-free extracts. Wat>hed suspensions of 
rumina! bacteria were prepared from tho rumen content 
of freshly slaughtered oattlo6 • The bacterial cells were 
broken up using an M.S.E. ultrasonic disintegrator for 
15 min. Cell-tree extracts were obtained by centrifugation 
a.t 75,000g for 30 min. Tho mucous membrane from the 
~umen of freshly slaughtered cattle was washed thoroughly 
m a stream of cold water. Tho villi were cut off, homo­
genized in two parts of 0-1 M tris-HCI buffers (pH 8·5) 
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