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Invited commentary
Cholesterol-lowering effects of high-protein soya milk

In this month’s issue, Sirtoet al. (1999) demonstrate the the action of soyabean phytosterols such as sitosterol which
efficacy of high-protein soya milkk cows’ milk in lowering inhibit the uptake of dietary and biliary cholesterol in the
serum cholesterol in patients with severe hypercholestero-gut, thereby interrupting the enterohepatic circulation and
laemia and either resistance to or intolerance of the mostupregulating LDL receptors via the classical pathway
commonly used and potent group of cholesterol-lowering described earlier. Whatever the mechanism, these data
drugs known as statins. Dietary soyabean and statins haveprovide further support for the potential role of soyabean-
been previously shown to produce additive effects in based food products as a valuable adjunct to lipid-lowering
reducing serum cholesterol in experimental animals drug therapy in the prevention of CHD.
(Giroux et al. 1997). This current paper extends these  While the cholesterol-lowering action of soyabean is well
observations by providing evidence to suggest that soyabearbeyond dispute, the nature of the active constituents respon-
may exert its hypocholesterolaemic effects through its sible for this effect and the molecular mechanisms by which
protein moiety via a mechanism that is independent of the LDL receptors may be stimulated directly are still unclear.
classic LDL-receptor pathway. Many hold the view that the lipid-lowering action of

In a double-blind, crossover study design, partial supple- soyabean derives from the non-steroidal phyto-oestrogens
mentation with high-protein soya milk (500 ml soya or known as isoflavones. Alternatively, the lipid lowering
cows’ milk/4 weeks) was associated with significant properties of soyabean may be attributed to the protein
reductions in total serum cholesterel6(3 % when given component itself. The authors of this paper acknowledge
before cows’ milk~7(4 % when given after cows’ milk) and  that their study was not designed to address the role of
LDL-cholesterol £78% when normalized into a single specific soyabean constituents in lipid lowering. This was
sequence; cows’ milk. soya milk, P < 001). Although clearly untestable in this situation as the soya-milk
these changes in serum and LDL-cholesterol are quite smallsupplement delivered both soyabean protein (35g/d) and
by comparison with what can be achieved with statins, in isoflavones (32 mg/d). Since the cardiovascular benefits asso-
terms of a dietary effect they are of a similar magnitude to ciated with isoflavones have, in the main, been reported to
that recently reported by Weststrate & Meijer (1998) for occur in human subjects at doses in excess of 50 mg/d, it
soyabean and the new Benecol margarines in normo-seems reasonable to contest that lower levels of exposure will
lipidaemic and mildly hypercholesterolaemic subjects have no biological effects. However, stepwise reductions in
(30 g/d for 38 weeks:—8(3 % and-7(3 % decrease in total serum cholesterol have been reported in a dose—response
serum cholesterol with soyabean and Benecol margarinesfashion at intakes of isoflavones ranging from 4 to 58 mg/d
respectively). Whilst the latter study did show a greater (Andersonet al. 1999). In spite of this, there is persuasive
decrease in LDL-cholesterot-13 %) in response to both  evidence from studies with isoflavone-free supplements to
margarines, a direct comparison between this and the effectamplicate soyabean protein in the hypocholesterolaemic
of soya milk described in the present study is unfortunately action of soyabeans. This is supported by evidence presented
impossible due to the extreme differences in study design in a recent review to show that specific soyabean proteins such
and choice of experimental subjects. A possible explanationas 7S globulin, a major soyabean storage protein, can increase
for the response to soya milk in these statin resistant/ LDL-receptor mRNA levels in cell culture by activating
intolerant patients lies in the different mechanisms of transcription of the LDL receptor gene (Sirtai al 1998).
action of the two agents. Statins work essentially by inhibit- The same review article cites evidence to suggest that the
ing hydroxymethylglutaryl-CoA reductas&C 1.1.1.34), principal soyabean isoflavone genistein may actually suppress
the rate-limiting enzyme in the synthesis of cholesterol, the activity of LDL receptors by inhibiting the enzyme
chiefly in the liver. The depletion of intracellular pools of tyrosine kinaseEC 2.7.1.112), a major regulatory element
free cholesterol activates a sensitive feedback mechanismof many cell-membrane receptors. The idea that a dietary
which increases the synthesis of cell surface receptors thatisoflavone decreases the activity of LDL receptors, whilst
are specific for the binding and uptake of the principal plausible, is inconsistent with an abundance of eviddénce
cholesterol-carrying lipoprotein LDL. The subsequent fall vivo to support the cholesterol-lowering effects of these
in serum cholesterol, by as much as 30 or 40% in some compounds in various animal models, non-human primates
patients, results from the removal of these LDL particles and human subjects. Moreover, the extraction of isoflavones
from the circulation via this activated LDL-receptor path- from soyabean has actually been shown to attenuate the lipid-
way. In contrast, it is postulated that soyabean may lowering potential of the remaining soyabean protein
upregulate LDL receptors directly and, by short-circuiting (Andersonet al. 1999).
the feedback mechanism, actually by-pass possible causes Phyto-oestrogens are believed to exert their metabolic
of drug resistance. This effect is presumably in addition to effects by binding to tissue-specific oestrogen receptors
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where they elicit weak oestrogenic effects (for review see Bruce A. Griffin
Cassidy, 1999), and/or by interacting directly with nuclear Centre for Nutrition & Food Safety
transcription proteins within the cell. Phyto-oestrogens also School of Biological Sciences
undergo bacterially induced bio-transformations in the gut University of Surrey
into what are potentially more metabolically active com- Guildford GU2 5XH
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help to explain some of the inconsistencies in the biological

response to dietary isoflavones but more importantly within

the context of this commentary, may complicate the inter- References
pretation of findings fromin vitro experiments. Interest-
ingly, highly purified preparations of isoflavones in the form
of p|||§ have been shown to have no cholesteroll—lowerlng Reviewsl2, 75116,

capac_lty whatsoever (Nes.tEt al _1997)' suggestlng_ that_ Cassidy A (1999) Potential tissue selectivity of dietary phytoestro-
there is some factor associated with soyabean protein which gen4"and estrogensurrent Opinion in LipidologyL0, 47—52.
facilitates the lipid-lowering effects of isoflavones. The cassidy A & Griffin BA (1999) Phyto-oestrogens: a potential role
possibility that the protein and isoflavone constituents in the prevention of CHD®Proceedings of the Nutrition Society
within soyabean work together to produce additive or 58 193-199.

even synergistic effects on serum lipids via the same or Giroux |, Laigne C, Moorjani S & Jacques H (1997) Simvastatin
independent mechanisms seems reasonable and is favoured further enhances the hypocholesterolemic effect of soy protein
by the weight of evidence for each case. in rabbits. Journal of the American College of Nutritioh6,

The paper by Sirtoret al. (1999) succeeds in highlighting 166-174. .
the importance of establishing the nature of the active Nestel PJ, Yamashita T, Sasahara T, Pomeroy S, Dart A, Komesar-
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enhanced biological activity. Nevertheless, it is well recog-  Sirtori CR, Lovati MR, Manzoni C, Gianazza E, Bondioli A, Staels
nized that the cardiovascular benefits associated with B & Auwerx J (1998) Reduction of serum cholesterol by soy
soyabeans extend beyond their influence on serum lipids. proteins: clinical experience and potential molecular mechanisms.
Non-lipid-mediated cardiovascular risk factors associated Nutritional Metabolism Cardiovascular Diseas8s334—-340.
with endothelial dysfunction, the inflammatory response to Sirtori CR, Pazzucconi F, Colombo L, Battistin P, Bondioli A
injury and haemostasis have long been of interest to the & Descheemaeker K (1999) Double-blind study of the addition
pharmaceutical industry. Dietary phyto-oestrogens in soya- of high-protein soya milkv. cows’ milk to the diet of patients

b highlv in thi t having b h t with severe hypercholesterolaemia and resistance to or intoler-
eans score highly In tnis respect having been Shown 10 5.6 of statinsBritish Journal of Nutrition82, 91-96.

produce favourable effects on vascular reactivity, thrombin \yegstrate JA & Meijer GW (1998) Plant sterol-rich margarines
generation and platelet function (Cassidy & Griffin, 1999).  and reduction of plasma total- and LDL-cholesterol concentra-
These effects will undoubtedly have an impact on the more tions in normocholesterolaemic and mildly hypercholesterol-
acute and frequently fatal manifestations of coronary aemic subject€uropean Journal of Clinical Nutritios2, 334—
atherosclerosis, and as such warrant further attention. 343.
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