Modulated mitogenic proliferative responsiveness of
lymphocytes in whole-blood cultures after a low-carotene
diet and mixed-carotenoid supplementation in women'™>
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ABSTRACT To determine the effects of dietary carotenes on
the mitogenic proliferative responsiveness of blood lymphocytes
in vitro, nine premenopausal women were fed a low-carotene diet
for 120 d. Low-dose B-carotene (0.5 mg/d) was given to five
subjects on days 1-60, while four received a placebo. All subjects
received a low-dose B-carotene (0.5 mg/d) supplement on days
61-120, plus a carotenoid complex on days 101-120. The mean
(= SEM) serum [3-carotene concentration for the combined [3-car-
otene supplemented and placebo subjects (n = 9} was not signif-
icantly reduced from that on day 1 (1.27 = 0.24 pmol/L) on days
60 (0.66 = 0.14 pwmol/L) and 100 (0.91 = 0.38 wmol/L), but on
day 120 (3.39 = 0.44 pmol/L) it was increased above that on days
1, 60, and 100. Maximum mitogenic proliferative responsiveness
of blood lymphocytes in vitro to optimal dose phytohemagglutinin
(PHA) was reduced on days 60 (P = 0.025) and 100 (P < 0.0001),
but corrected itself on day 120 to a value above those on day 1
(P = 0.04), day 60 (P = 0.0001), and day 100 (P << 0.0001).
Present findings show that a diet low in carotene had a suppressive
effect on the maximum mitogenic proliferative responsiveness of
blood lymphocytes in vitro, which was not corrected with low-
dose B-carotene supplementation but was with a carotenoid com-
plex from vegetables rich in carotenoids. Am J Clin Nutr
1997,65:871-5.
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INTRODUCTION

The positive association between dietary intake of carote-
noid-rich fruit and vegetables and decreased risk of specific
cancers is consistently documented across observational epide-
miologic research (1-9). The mechanism underlying this asso-
ciation is unclear. One possible mechanism is enhancement of
immune responses by carotenoids (10, 11), noncarotenoid phy-
tonutrients, or both (12, 13). Studies in animals show an
immunoenhancing effect by isolated 3-carotene (14, 15). Sim-
ilar findings in humans have been inconsistent. Part of this may
relate to the use of different cell culture systems for the mea-
surement of the mitogenic proliferative responsiveness of
blood lymphocytes in B-carotene supplementation studies. Us-
ing peripheral blood mononuclear cells (PBMCs), which con-
tain plastic-adherent and nonadherent mononuclear leukocytes

(herein referred to as adherent and nonadherent cells, respec-
tively) cultured in autologous serum, van Poppel et al (16)
found increased mitogenic proliferative responsiveness of
blood lymphocytes in vitro to phytohemagglutin (PHA) but not
to concanavalin A (ConA) in male smokers supplemented for
14 wk with 20 mg (B-carotene/d. This enhancement was not
observed when the PBMCs were cultured in medium contain-
ing heterologous, fetal bovine serum. Moriguchi et al (17)
found increased mitogenic proliferative responsiveness of
blood lymphocytes in vitro to PHA and ConA in young healthy
male nonsmokers supplemented for 30 d with 30 mg B-caro-
tene/d when the PBMCs were purified further to consist pri-
marily of nonadherent cells and cultured as peripheral blood
lymphocytes (PBLs) in heterologous serum. Using PBMCs, but
cultured in nonautologous human serum type AB, Daudu et al
(18) did not observe changes in mitogenic proliferative respon-
siveness of blood lymphocytes in vitro to PHA or ConA from
healthy premenopausal women experiencing (3-carotene deple-
tion and repletion. Thus, a B-carotenc modulating effect on
mitogenic proliferative responsiveness of blood lymphocytes in
vitro was found when the cells were cultured as PBMCs, which
contain adherent and nonadherent cells, in the presence of
autologous plasma (16) or when nonadherent cells, with a
reduced number of adherent cells, were cultured as PBLs in
heterologous serum (17). The modulating effect, however, was
not found if the PBMCs were cultured in tissue culture medium
containing heterologous serum (16) or nonautologous human
serum type AB (18). To mimic, as much as possible, the in vivo
state we chose (o use the whole-blood culture method (19-22)
to determine the effects of a low-carotene diet and supplemen-
tation with low-dose B-carotene (0.5 mg/d) and mixed carote-
noids from vegetables on mitogenic proliferative responsive-
ness of blood lymphocytes in vitro to various doses of PHA.
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