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Bee pollen is one of many types of alternative remedies, and it has been used for a long time through-
out the world. It has numerous health effects, including antifungal, antibacterial, and antioxidant
properties, immune modulation, enhanced cell proliferation, and even anti-carcinogenic effects. This
study was designed to elucidate the effects of bee pollen on benign prostatic hyperplasia in rodents.
For this experiment, we used nano-sized bee pollen produced through wet-grinding technology, there-
by the extraction efficiency of the active ingredients in the bee pollen was significantly enhanced.
First, We found that nano-sized bee pollen significantly reduced the size of prostates enlarged by
chronic testosterone administration. In addition, nano-sized bee pollen significantly reduced the plas-
ma concentration of the prostate-specific antigen (PSA). Interestingly, nano-sized bee pollen did not
reduce the testosterone-induced increase in the plasma concentration of prostaglandin E, (PGEy). The
beneficial effects of nano-sized bee pollen in reducing both the size of the prostate and the plasma
concentration of PSA was comparable to that of dutasteride. Finally, nano-sized bee pollen did not
cause damage in LNCaP cells which are androgen-sensitive human prostate adenocarcinoma cells.
Together, these data indicate that nano-sized bee pollen may be able to be used as a good alternative
remedy for the treatment of benign prostatic hyperplasia.
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Fig. 1. Change in body weight. The rats were administered 1% dutasteridest ¥| ﬂg‘_} o st d ;H}?] R
ethanol (control group), 1% ethanol (benign prostatic hy- (Fig. 3A). 522 84 PCKR2| ¥5& SA4sut. 1 23
perplasia-induced group), dutasteride (0.01 mg/kg in testosterone Fo1 9 93] % PCGE, $ =+ B oF 65% 57t
1% ethanol), or nano-sized bee pollen (0.4 g/kg) for 3 349t ¥ dutasteride £ 9] 23 PGRQ %
weeks. In the 1% ethanol (benign prostatic hyperplasia- AgS BYol Ukst ¥ 3E Eofo o3 "1: 7% IS

induced group)-, dutasteride- or nano-sized bee pollen- =
; e o aFS bz g EAAo = 3
treated animals, testosterone was administered subcuta- d¥e A Stk 2 $AH RS g AAE <

neously 30 minutes after oral administration. Data are A %35 th(Fig. 3B).
expressed as mean + SEM.
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Fig. 2. The effect of nano-sized bee pollen in reducing the size of the prostate. A. Representative image of the prostates from each
group. B. The administration of testosterone significantly increased the size of the prostates. Administration of dutasteride
or nano-sized bee pollen reduced the size of the prostates. Data are expressed as mean * SEM. *** p<0.001 compared to
the control and * p<0.05, ** p<0.01 compared to the 1% ethanol-treated group.
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Fig. 3. Plasma concentration of prostate-specific antigen and prostaglandin Ep. A. The plasma concentration of prostate-specific antigen
was increased by administration of testosterone. However, it was significantly recovered by administration of nano-sized
bee pollen. B. Mean plasma concentration of prostaglandin E; was increased by administration of testosterone. Although
dutasteride reduced the mean concentration of prostaglandin E; nano-sized bee pollen did not have significant effect. Data
are expressed as mean * SEM. *p<0.05 compared to the 1% ethanol-administered group.

A 10 B 125 C
~ 8 ~ 100 - &
! 3 5 15 hd
© © —_—
o 6 o 75 £
T = S 10
Q 4 Q 50 I
= ) 12 5 5
Sk - 2.5 %
0 0 0
Bee Pollen - - + + Bee Pollen - - + + Bee Pollen _ 4 +
LPS(10 mg/kg) - + - + LPS(10 mg/kg) - + = + LPS(10 mglkg) - + . +
D E F
. 0125 o 0 2 0.08
g £ T 8
3 0100 g 025 T & 006
2 S5 020 £
2 oors 23 = 3
23 52 0.15 5.2 004
4 T 0.050 = 5
S g o010 a8 -
[9) 4
Fe] 0.025 g 0.05 g *
: = o 2 .
= 0 0 Hkk i 0 ,__I__| '__I__\
Bee Pollen  _ . + + Bee Pollen - = % + Bee Pollen - - + +
LPS(10 mgkg) - + - + LPS(10 mgkg) - + - + LPS(10 mg/kg) - + - +

Fig. 4. Effect of nano-sized bee pollen on inflammation. Either nano-sized bee pollen-containing chow or normal chow was provided
for 3 weeks; inflammation was induced by the injection of LPS. A. The number of white blood cells was significantly reduced
by LPS injection in both groups, but there was no significant difference between the two groups. B. The number of red
blood cells was slightly increased by LPS injection in both groups, but there was no significant difference between the two
groups. C. The concentration of hemoglobin was slightly increased by LPS injection in both groups, but there was no significant
difference between the two groups. D. The number of lymphocytes was slightly changed by LPS injection in both groups,
but there was no significant difference between the two groups. E. The number of neutrophils was significantly reduced
by LPS injection in both groups, but there was no significant difference between the two groups. F. The number of monocytes
was significantly reduced by LPS injection in both groups, but there was no significant difference between the two groups.
Data are expressed as mean * SEM. * p<0.05, *** p<0.001 compared to the control animals (negative to both nano-sized
bee pollen and LPS) and * p<0.05, *** p<0.001 compared to the nano-sized bee pollen-administered control (nano-sized bee
pollen positive and LPS negative).
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Fig. 5.

469

LNCaP cells viability. A. LDH release was measured 6
hours after incubation with medium containing 0.04 1M
dutasteride, or 0.1% nano-sized bee pollen. B. MTT assay
was performed 6 hours after incubation with medium
containing 0.04 yM dutasteride, or 0.1% nano-sized bee
pollen. C. MTT assay was performed 6 hours after in-
cubation with medium containing 0.1% or 1% nano-
sized bee pollen without LNCaP cells. Data are expre-
ssed as mean+SEM. ** p<0.01 compared to the control.
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