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Abstract

The purpose of this study was to examine the effects of Maca water and/or ethanol extract on the nitric oxide (NO)
production in human umbilical vein endothelial cells HUVAC and on erectile dysfunction in rats. Maca was extracted due
to both solutions, which are water and ethanol. Each Maca extract was applied to HUVAC, and NO production was checked.
Additionally, three different dosages (250, 500 and 1,000 mg/kg) of Maca ethanol extract was administered to Sprague-Dawley
rats for 4 weeks. All rats were sacrificed and each sample was collected for analysis. The control rats received only the

saline vehicle. The NO production of HUVAC was significantly increased by domestic and homemade Maca water extracted
at 60°C group. Both NO generation and testosterone release were not influenced due to the oral administration of Maca.

In the EtOH group rats, the number of sperm was reduced compared to that of the control group. All Maca groups had

a high number of sperm and each sperm count had increased as a result of the Maca extract dose. The results of this research
suggest that Maca has a positive effect on male erectile dysfunction, which need to be examined further in future studies.

Key Words: Lepidium spp. (Maca), erectile dysfunction, nitric oxide, testosterone, sperm count

M OE

L7171 A9 &77F AR EA| FAY 7] Adol
2t dR|ge 7] A7t S88] FAEHA e BE 9|
sjul, W71RAL WA A S B oF 25% o)4 A7l
7} dojut FALE 9Ju]gtcH(Goldstein 5 1998). 27| H
Flozt HAH T AAY BAZ el 49
N R 4 ok A WAL oF 0% oL
Uehhs 7184 a3 Z7bl Het 1 uae g% 2
o} 4 A Aol g Beka 2o JAM 2olns T

2 dubAQl 718 W7 RS AR, WREAAH A
A 5o FREE, AFAE W RAL HFS As
ST T EFE F5] I3 TIPS Sl s T
AYZh(Benet & Melman 1995). /J 2} vhgof g 5749 &
7l SR EA E¢ FEZo] ojE L, A FYol
7o 2N Yehte @402 Ed YoM 24 £H] 5]
L W3 o]z} &, nitric oxide(NO)o]| &3 o] ¢+ ¥k-g-o] &

o] th(Feelisch & Noack 1987; Furchegott 1983).
NOE %3 © BEAAA vlohEede Yol A 1
A 2l(nonadenergic noncholinergic: NANC) 7213t A3 &

e}

f Corresponding author: Daekeun Shin, Berry & Biofood Research Institute, Jeollabuk-do 56417, Korea. Tel: +82-63-560-5170,

Fax: +82-63-563-6680 E-mail: aceflavor@hotmail.com

- 328 -



Vol. 31, No. 3(2018)

ZERZ nitric oxide synthase(NOS)o]| ]3] ¢4 E th(Bredt
5 1990 & 1992). NO+= 273" A| o)l A guanylate cyclase &
s o @8 & AR cyclic-GMP(cGMP) ] A7t
A& FXA 7, teba] B7|E 7Hs5HA drHMceMahon &
2000). cGMPE= U¥H& © 2 phosphodiesterase(PDE)ol| 2]} &
o2 &2 Wr)5E YAl PDES &4 AAIsH
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< 2008).
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1x10° cellymL 9] =2 3] A5tw BF3slgct 24A7 § =
< Aol 7t FEE 200 igmLE AR o, I
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Table 1. Elution condition for Maca extract

Group Solvent Temp (C)
1 Lepidium meyenii (premium) DwW 60
2 Lepidium meyenii (premium) DwW 100
3 Lepidium meyenii (premium) EtOH 50% 80
4 Lepidium meyenii (Normal) DwW 60
5 Lepidium meyenii (Normal) DW 100
6  Lepidium meyenii (Normal)  EtOH 50% 80
7 Lepidium spp. Dw 60
8 Lepidium spp. Dw 100
9 Lepidium spp. EtOH 50% 80
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Table 2. Experimental design for Maca extract intake

Treatment
Group No
EtoH Maca
CTL 9 Saline Saline
EtOH 9 20% EtOH Saline
E+M250 9 20% EtOH Maca 250 mg/kg
E+M500 9 20% EtOH Maca 500 mg/kg
E+M1000 9 20% EtOH Maca 1,000 mg/kg
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Table 3. Chemical composition of Maca (Lepidium spp.)

Moisture Crude protein ~ Ash  Crude lipid
(%) (o) (o) (%0)

Maca ) 501041

4.71+0.34
(Lepidium spp.) 71203

1.82+0.07 0.08+0.02
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2. HUVEC MIZOIA NOQ| S 3}

9%9 upt FEES o]&st e AR NOS| A
Aol mA= FFS AR FAdHETEL SNP= oxy-
hemoglobin¥} A3 2H8-& F3t NOE #2/3HH, +2E NO
7} HE&2 9] guanylate cyclase(GC)E AF=A|AH cGMPE] AJ
AL STANNRCEN R o|Yst= AR I A Yok
(Friederich & Butterworth 1995). & A3 o] A SNPX= 203} 100
umel A NOZH 242} 22 58 898 27159, uprh 2EE
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Fig. 1. Effect of Maca extracts on NO production.
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Table 5. Effect of Maca extracts on testis and seminal
vesicle weight

Group Testis (g) Seminal vesicle (g)

CTL 3.78+0.15 1.33+0.09

EtOH 3.62+0.13 1.26+0.07
EtOH+Maca 250 3.83+0.2 1.25+0.04
EtOH+Maca 500 3.76+0.1 1.18+0.03
EtOH+Maca 1,000 3.77+0.05 1.19+0.05

CTL: control group, EtOH: 20% EtOH ex, E+M250: 20%
EtOH ex + Maca 250 mg/kg, E+M500: 20% EtOH ex + Maca
500 mg/kg, E+M1000: 20% EtOH ex + Maca 1,000 mg/kg.
significantly different (p<0.05) according to Duncan’s multiple
range test.

Table 4. Effect of Maca extracts on body weight, water intake and food intake of SD rat

Ttems CTL EtOH E+M250 E+MS500 E+M1000
Initial weight (g) 310.32+5.38 309.00+£1.85 316.50+6.04 316.82+5.94 315.9542.54
Final weight (g) 394.63+9.30 381.40+2.81 394,03+9.88 400.10+9.52 397.87+4.70

Weight gain (g/day) 21.08+1.14 18.10+0.42 19.38+1.45 20.82+1.15 20.48+1.24
Feed intake (g/day) 10.20+1.22 9.76+1.09 10.97+0.49 10.49+1.12 11.12+0.49
Water intake (mL/day) 17.811.66 17.821.40 18.2141.31 18.28+1.39 19.46+1.18

CTL: control group, EtOH: 20% EtOH ex, E+M250: 20% EtOH ex + Maca 250 mg/kg, E+M500: 20% EtOH ex + Maca 500 mg/kg,
E+M1000: 20% EtOH ex + Maca 1,000 mg/kg. significantly different (p<0.05) according to Duncan’s multiple range test.
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Fig. 2. Effect of Maca extracts on sperm count. CTL:
control group, EtOH: 20% EtOH ex, E+M250: 20% EtOH
ex + Maca 250 mg/kg, E+MS500: 20% EtOH ex + Maca 500
mg/kg, E+M1000: 20% EtOH ex + Maca 1,000 mg/kg. Values
are mean=S.E. for 9 anmals.” p<0.05 vs CTL, **° p<0.05 vs
ethanol-treated group.
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Fig. 3. Effect of Maca extracts on NO production. CTL:
control group, EtOH: 20% EtOH ex, E+M250: 20% EtOH
ex + Maca 250 mg/kg, E+MS500: 20% EtOH ex + Maca 500
mg/kg, E+M1000: 20% EtOH ex + Maca 1,000 mg/kg. Values
are mean=S.E. for 9 anmals. ~ p<0.05 vs CTL, **° p<0.05
vs ethanol-treated group.
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Fig. 4. Effect of Maca extracts on serum testosterone
concentration. CTL: control group, EtOH: 20% EtOH ex,
E+M250: 20% EtOH ex + Maca 250 mg/kg, E+M500: 20%
EtOH ex + Maca 500 mg/kg, E+M1000: 20% EtOH ex +
Maca 1,000 mg/kg. Values are mean+S.E. for 9 anmals. * p<
0.05 vs CTL, ™ p<0.05 vs ethanol-treated group.
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