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Ameliorative Effect of Yacon Containing Herbal Mixture against
Benign Prostatic Hyperplasia Symptoms
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Abstract — We evaluated the benign prostatic hyperplasia (BPH) with Yacon pill, the preparation composed of Smallanthus
sonchifolius, Torilis japonica and Acorus gramineus. A total of 45 rats were divided into five groups. One group was used as
a control and the other groups received subcutaneous injections of testosterone for 4 weeks to induce BPH. Yacon pill extract
(200 or 400 mg/kg) was administered daily for 4 weeks to two groups by oral gavage concurrently with testosterone. The rats
euthanized, the prostate and body weights were recorded, and tissues were subjected to hormone assay. In addition, we inves-
tigated proliferating cell nuclear antigen (PCNA) expression in the prostate using immunoblotting. Rats with BPH showed sig-
nificantly increased prostate weights, increased dihydrotestosterone (DHT) levels in the serum and increased PCNA expression
in the prostate; however, Yacon pill extracts treated rats showed significant reduction of prostate weights, DHT levels and
PCNA expression compared with the BPH group. Conclusively, Yacon pill showed the possibility as ameliorable agents of BPH

symptoms.
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Table 1. Prescription of Yacon pill

Scientific name Contents
Smallanthus sonchifolius tuber 25¢g
Smallanthus sonchifolius leaf 25¢
Torilis japonica 25¢g
Acorus gramineus 25g

Total 100 g
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Table II. Linearity, limit of detection(LOD) and limit of quantitation of standard substance by HPLC

Substance Chlorogenic acid

Asarone Torilin

Regression equation y=31991x — 10234
Correlation coefficient ¥7>0.999
LOD (pg/mL) 0.19

LOQ (ug/mL) 0.64

y=76276x — 1191.8 y=136669x + 20637
¥>0.999 ¥>0.999
0.01 0.136
0.03 0.453

\chlorogenic acd - 9240

chbrogenic acd - 9247
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n
g

s

2]

g

u

¢

.

"

"

N

2] 3¢

o

S
&
g
&
g
g
&

b-asarone - 7.242

|
|
T(anln -18.548

000]—— ,,Jk B W S—

e e A e e B A A S B B
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 30.00

a

U
|
|

006
2 ooe]

ool —/

| torilin -18.554

M e A S S L B S P
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

Fig. 1. Chromatogram of chlorogenic acid (A): a) standard
sol.(4 pg/mL, 50% MeOH), b) Yacon pill extracts(25 mg/mL,
50% MeOH); asarone (B): a) standard sol.(0.4 pg/mL, 70%
MeOH), b) Yacon pill extracts(50 mg/mL, 70% MeOH) and
torilin (C): a) standard sol.(2 pg/mL, MeOH), b) Yacon pill
extracts(25 mg/mL, MeOH after 70% EtOH reflux extraction
and dryness).
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Table III. Effects of Yacon pill extracts on body weights and prostate weights

Body weights(g) Prostate weight(g) o
% Inhibition
Initial Final Absolute Relative

N. Control 359.44+10.74 533.33+£31.22 1.14+0.21 0.22+0.05

BPH 362.22+ 6.67 444 44+ 8.82 2.52+0.24" 0.57+0.05"
Finasteride 362.11+ 7.82 441.11£23.15 2.03+£0.22% 0.46+0.06* 31.43
YC 200mg/kg 360.00+ 7.07 446.67+27.39 2.05+0.27* 0.47+0.08* 28.57
YC 400mg/kg 358.89+10.54 443.75+21.34 2.10+0.27* 0.47+0.06* 28.57

Data represented as meantSD (n=9).

N. Control: olive oil (s.c) + purified water (p.o.), BPH: testosterone (s.c) + purified water (p.o.), Finasteride: testosterone (s.c) +
finasteride (10 mg/kg, p.o.), YC 200 mgkg and 400 mg/kg: testosterone (s.c) + Yacon Pill Ex. (200 and 400 mg/kg,
respectively, p.o.). #, Significant difference at p<0.05 compared with the N. Control group. *, Significant difference at P<0.05
compared with the BPH group, respectively.

1000 YC pill

4 NC BPH Fin 200 400
800
600
400
200 I
M
NC BPH

Fig. 2. Effects of Yacon pill extracts on DHT levels in serum.
NC: olive oil (s.c.) + purified water (p.o), BPH: testosterone
(s.c.) + PBS (p.o.), Finasteride: testosterone (s.c.) + finasteride
(10 mg/kg, p.o.), YC 200 mg/kg, YC 400 mg/kg: testosterone
(s.c.) + YC 200 mg/kg or 400 mg/kg, respectively, (p.o). Data
represented as meantSD (n=9). #, Significant difference at
p<0.05 compared with the NC group. *, Significant difference AA| FRAF] 739 TG Azl vlal] o @2
at P<0.05 compared with the BPH group, respectively. 21.25+9.555 LJERFO o (]o]E] LFERA] 98-S, BlAEA
HEow AGdrdE e BE oA T6E A/

3 HMEM =Fol chst Western Blot - 315 ©] 19 Ztol| mlal] g Zo® yehst) olehke Adke H)

*

I | 7 — A - - < PCNA
I I IE S R S e e (< GAPDH

Finasteride YC 200mg/kg YC 400mg/kg

DHT levelin serum (pgfml)

Fig. 3. Effects of YC pill extracts on the expression of PCNA
protein. NC: olive oil (s.c.) + saline (p.o), BPH: testosterone
(s.c.) + saline(p.o.), Fin: testosterone (s.c.) + finasteride (10
mg/kg, p.o.), YC 200, 400: testosterone (s.c.) + YC (200 or
400 mg/kg, respectively, p.o).
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Table IV. Effects of Yacon pill on various biochemical parameters in rat serum
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Control BPH P.Control Yacon Pill 200 mg/kg Yacon Pill 400 mg/kg
Mean+STD Mean+STD Mean+STD Mean+STD Mean+STD
AST 124.53+18.44 142.65+22.88 113.50+16.30 124.59+17.71 74.14%*+ 822
ALT 30.14+ 5.91 38.11+ 6.58 29.69+ 5.59 32.10+ 6.91 27.08+ 4.18
T. Cho 62.96+ 8.35 4927+ 9.95 60.77+10.94 61.67+10.36 68.70+18.24
HDL-C 20.82+ 2.75 16.80+ 2.32 19.04+ 2.69 19.82+ 2.96 23.05+ 3.87
LDL-C 6.89+ 1.32 9.68+ 1.42 8.24+ 1.27 10.08+ 3.10 8.71+ 2.30
TG 38.79+13.14 17.48'+ 5.11 18.90"*+ 4.90 18.08"*+ 5.93 20.46"*+ 8.34
BUN 20.23+ 2.39 19.96+ 2.21 19.39+ 2.69 20.33+ 2.87 19.55+ 1.93
CRE 0.57+ 0.11 0.53+ 0.05 0.53+ 0.07 0.51£ 0.06 0.49"*+ 0.10

AST, aspartate transaminase; ALT, alanine transaminase; T. Cho, total cholesterol; HDL-C, high density lipoprotein cholesterol;
LDL-C, low density lipoprotein cholesterol; TG, triglyceride; BUN, blood urea nitrogen; CRE, creatinine.
#, Significant difference at p<0.05 compared with the NC group. *, Significant difference at P<0.05 compared with the BPH

group, respectively.

o ASAZ AMEE L A= finasteride®] T A ATHA,
Q7rE] 9 A7)% oA So] Exkgo] AzkE AYAn

3
o 7R =] A 7 d S UERASIT

—

Ab A

w 2= 20124 SHEHEAL 714d3] iAol Ay

L.
AR FAFOR FATE ATFIA LAY )

5
7] Aol ofsl] o] FojF o oo A=

olgEs!

00
MO

1. Aybar, M. J., Snchez Riera A. N., Grau, A. and Snchez, S. S.
(2001) Hypoglycemic effect of the water extract of Smal-
lanthus sonchifolius (yacon) leaves in normal and diabetic
rats. J. Ethnopharm. 74: 125-132.

2. Habib, N. C., Honor, S. M., Genta, S. B. and Snchez, S. S.
(2011) Hypolipidemic effect of Smallanthus sonchifolius
(yacon) roots on diabetic rats. biochemical approach. Chem.
Biol. Interact. 194: 31-39.

3. Yan, X., Suzuki, M., Ohnishi-Kameyama, M., Sada, Y.,
Nakanishi, T. and Nagata, T. (1999) Extraction and iden-
tification of antioxidants in roots of yacon (Smallanthus son-
chifolius). J. Agric. Food Chem. 47: 4711-4713.

4. Simonovska, B., Vovk, I., Andrenek, S., Valentov, K. and
Ulrichov, J. (2003) Investigation of phenolic acids in yacon
(Smallanthus sonchifolius) leaves and tubers. J Chroma-
tography A, 1016: 89-98.

5. Goto, K., Fukai, K., Hikida, J., Nanjo, F. and Hara, Y. (1995)
Isolation and structural analysis of oligosaccharides from
yacon (Polymnia sonchifolia). Biosci. Biotechnol. Biochem.
59: 2346-2347.

6. Park. J. S., Hwang, S. Y. and Han, K. (2009) The sper-

10.

11.

12.

13.

matogenic effect of 50% ethanol extracts of Yacon in healthy
volunteers. Yakhak Haeji, 53: 250-258.

. Hiipakka, R. A., Zhang, H. Z., Dai, W., Dai, Q. and Liao, S.

(2002) Structure-activity relationships for inhibition of human
Salpha-reductases by polyphenols. Biochem. Pharmacol. 63:
1165-1176.

. Sun, J., Xiang, H., Yang, L. L. and Chen, J. B. (2011) A

review on steroidal Sa-reductase inhibitors for treatment of
benign prostatic hyperplasia. Curr: Med. Chem. 18: 3576~
3589.

. Traish, A, M., Hassani, J., Guay, A. T., Zitzmann, M. and

Hansen, M. L. (2011) Adverse side effects of Sa-reductase
inhibitors therapy: Persistent diminished libido and erectile
dysfunction and depression in a subset of patients. J. Sexual
Medicine, 8: 872-884.

Pumthong, G.,, Asawanonda, P., Varothai, S., Jariyasethavong,
V., Triwongwaranat, D., Suthipinittharm, P., Ingkaninan, K.,
Leelapornpisit, P. and Waranuch, N. (2012) Curcuma aerug-
inosa, a novel botanically derived So-reductase inhibitor in
the treatment of male-pattern baldness: a multicenter, ran-
domized, double-blind, placebo-controlled study. J. Derma-
tolog. Treat. 23: 385-392.

Bach, D., Schmitt, M. and Ebeling, L. (1997) Phytophar-
maceutical and synthetic agents in the treatment of benign
prostatic hyperplasia (BPH). Phytomedicine 3: 309-313.
Park, W. S., Son, E. D., Nam, G. W., Kim, S. H., Noh, M. S,
Lee, B. G, Jang, I. S., Kim, S. E., Lee, J. J. and Lee, C. H.
(2003) Torilin from Torilis japonica, as a new inhibitor of tes-
tosterone 5 alpha-reductase. Planta Med. 69: 459-461.
Chen, Q. X., Miao, J. K., Li, C., Li, X. W., Wu, X. M. and
Zhang, X. P. (2013) Anticonvulsant activity of acute and
chronic treatment with a-asarone from Acorus gramineus in
seizure models. Biol. Pharm. Bull. 36: 23-30.



Vol. 45, No. 3, 2014

14.

15.

16.

17.

18.

Hwang, E. I, Lee, S. K., So, S. H., Koo, B. S., Han, G. and
Kim, N. M. (2007) Isolation and development of quantitative
determination of Torilin from the Torilis Fructus. Kor. J.
Pharmacogn. 38: 321-326.

Yang, H., Yuan, B., Chen, H. and Li, F. (2004) HPLC deter-
mination and pharmacokinetics of chlorogenic acid in rabbit
plasma after an oral dose of Flos Lonicerae extract. J. Chro-
matogr. Sci. 42: 173-176.

Wen, J., Kang, L., Liu, H., Xiao, Y., Zhang, X. and Chen, Y.
(2012) A validated UV-HPLC method for determination of
chlorogenic acid in Lepidogrammitis drymoglossoides
(Baker) Ching, Polypodiaceae. Pharmacognosy Res. 4: 148-
153.

Ma, W. C., Zhang, Q., Li, H., Larregieu, C. A., Zhang, N.,
Chu, T., Jin, H. and Mao, S. J. (2013) Development of intra-
venous lipid emulsion of o-asarone with significantly
improved safety and enhanced efficacy. Int. J. Pharm. 42: 21-
30.

Wu, J. P. and He, L. Y.(2007) RP-HPLC determination of

19.

20.

21.

239

content of c-asarone and related substances. J. Pharma. Anal.
3: 364-366.

Mythili, A. M. N., Immanuel, S. C., Rajasekharan, P. E.,
Rajasekharan, C., Tharachand, C., Rao, V. K. and Munira-
jappa, H. (2013) HPLC profiling of p-asarone content and
cytogenetic studies of medicinally important Indian Acorus
calamus 1. Int. J. pharm. Sci. 22: 73-78.

Shin, I. S., Lee, M. Y., Ha, H. K., Seo, C. S. and Shin, H. K.
(2012) Inhibitory effect of Yukmijihwang-tang, a traditional
herbal formula against testosterone-induced benign prostatic
hyperplagia in rats. BMC Complement. & Altern. Med. 12:
48-54.

Koutsari, C., Ali, A. H., Nair, K. S., Rizza, R. A., O’Brien. P.,
Khosla, S. and Jensen, M. D. (2009) Fatty acid metabolism in
the elderly: effects of dehydroepiandrosterone and testoster-
one replacement in hormonally deficient men and women. J.
Clin. Endocrinol. Metab. 94: 3414-3423.

(@014. 6. 18 ¥F: 2014. 9. 11 YAk, 2014. 9. 17 HMEH)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


