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Inhibition Effect of Testosterone Metabolism of Some Natural Products Containing Yacon
and their Ameliorative Effect of Benign Prostatic Hyperplasia Symptom

Jeong Sook Park, Gun Dong You, Se Min Seo, Sang-Bae Han, Jin Tae Hong and Kun Han”
College of Pharmacy, Chungbuk National University, Cheongju 361-763, Korea

Abstract — We reported previously that the extracts of Yacon tuber and leaf have spermatogenic activity and testosterone
level increasing effect in men. The aim of this study was to investigate the mechanism of testosterone level increasing effect
of Yacon tuber and leaf extracts. In this study, we found that Yacon leaf extracts and chlorogenic acid, a constituent of Yacon
extracts showed significantly inhibition effect of testosterone degradation in rat liver homogenate. We suggest that this
could be a part of direct mechanism about increasing effect of testosterone level. Futhermore, we evaluated the inhibition
effect of testosterone metabolism of Torilis japonica and Coix lacryma-jobi have been reported as 5a-reductase inhibitor. The
inhibition ratio of testosterone metabolism of these were Torilis japonica> Coix lacryma-jobi>Yacon. We also evaluated the
benign prostatic hyperplasia (BPH) score with the preparation composed of these natural product, Yacon pill. It showed the
decreased the BPH score in men. Rats with BPH showed significantly increased dihydrotestosterone (DHT) levels in the
serum; however, Yacon pill extracts treated rats showed significant reduction of DHT levels compared with the BPH group.
Conclusively, Yacon pill showed the possibility as ameliorable agents of BPH symptoms.
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Table I - International Prostate symptom score (I-PSS).
Patient Name: Date of birth:

Date completed
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Less than Less than  About More
fn the past NP T lin Half the Half the than Half pmoct YU
’ 5 times Time Time  the Time Y
1. Incomplete Emptying
How often have you had the sensation of not emptying your 1 2 3 4 5
bladder?
2. Frequency 1 9 3 4 5
How often have you had to urinate less than every two hours?
3. Intermittency
How often have you found you stopped and started again several 1 2 3 4 5
times when you urinated?
4. Urgency L o 1 2 3 4 5
How often have you found it difficult to postpone urination?
5. Weak Stream 1 9 3 4 5
How often have you had a weak urinary stream?
6. Straining 1 9 3 4 5
How often have you had to strain to start urination?
None 1 Times 2 Times 3 Times 4 Times 5 Times
7. Nocturia 1 9 3 4 5

How many times did you typically get up at night to urinate?

Total I-PSS Score

Score: 1~7: Mild 8~19: Moderate 20~35: Severe.
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OFZ, ALAKAL, elo[ole] SoHol| ME &8
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HPLCO|| 2|8t testosterone2| H2f

237] Wel el Alg 9 F2] testosterones FHI A}
testosteroneS FAA|7I0] 17.4+0.5%, 22421 jbuprofen
& 1160570 % 2 T2l s HeERIthFig. D).

Table II — Extraction % of Yacon Leaf, Torilis fructus and Coicis
semen according to ethanol concentrations

H,0 30% EtOH 50% EtOH 70% EtOH
Yacon Leaf 15.6 19.6 18.2 23.0
Torilis fructus 8.9 6.6 7.7 6.1
Coicis semen  16.0 7.2 6.1 5.0
SEE 3:38
183 200 11.60 LS.
152 L 17 .42
2 a§ F . Testosterone
25=

Fig. 1 - HPLC chromatograms of testosterone and ibuprofen as
internal standard.
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Fig. 2 - HPLC chromatograms of testosterone treated with Yacon leaf extracts.

OI2AFEEE V| 318 W testosterone CHAI{K|Z =}

Fig. 2 testosterone| 2F ] 7t A wljefH oAl tirls]
o] F57F AT S vERlls HPLC ARrkEI1soR,
o2 FEES 7l P& v vzl uldl testosterone®]
Ego| T7HE Ao eIt

Testosterone®] U] tiAZg 2 dif-Fo] hol|x] Atsiel 2
kgl o8l B3} Hof Ao R uidE= FoE v A
oIt} TestosteroneS 54 androgen 8|9} Agslo] =
|5 Vel Ao® 48 ler, oF 7% 712 cytochrome
p-450 EA2] 3Rl So-reductasedl] 2130 G4 W T Fof A
DHT® W&5]0] androgen 84|12} Adslo] 2-8-8 vpehl|a,?
ok 0.3%+= aromatase©l] 2|3l estradiol® W ¥%| o] estrogen
FEA L Adsto] ZEE B3 Aoz dEA B
Wood 52Y% testosteroneS cytochrome p-450be] <] 3}o
androstenedione™} 16- 4! 16f-hydroxytestosterone 5 ° = T
Akt sksich,

A7) A3 A 7+ homogenateol] oF2 FEHES A7
testosterone®] FH=EFo] F718t A 07 UERY o] f= oS
Fo] 79| 7} nlo|A2F 4 F cytochrome p-450 5ol 2]
3l testosterone®] TANE JA|F7] wlFEl Ao R AZFECE uh
ZhA B AR o= ofF FEE0] So-reductases A}
o] DHT 355 #2A7le Ae A4 0= ERlsk] k3o
1} testosterone UXFE SAISHRE AE YeRdle] & A4} &
o] Mol RuFS? ofZFZTo] A U HFAN HF
testosterone EEF FT7H71E ol T A A1 T4

testosterone ThAF SJAle]] 7]Q1gk Ao = A7teict,

=)

OF22! FZ& M= Al 0EF2 s=0| 2 testosterone CH

Fig. 32 vk = 317 2] 7} homogenate?] THIEES 0.125

Vol. 57, No. 4, 2013

94
17 .38 Testosterone
100
—4—Control
o~
2 ——30% EtOH
E =
3 ——50% EtOH
E —=—T0% EtOH
5 &0
=] E
)
s
40
[
z
oo
i)
= &
0 ) . ;
0 3 g ] 12 15

Time (min)

Fig. 3 — Inhibition effect of Yacon leaf extracts (13.34 ug/m/) against
testosterone metabolism in rat liver homogenate. The
concentration of ethanol, extraction solvent, were 30%, 50
and 70%, respectively. Data represented as mean=SD
(n=3).
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Fig. 4 — Inhibition effect of 50% ethanol extracts of Yacon leaf
against testosterone metabolism in rat liver homogenate.
The concentrations of Yacon leaf extracts were 13.34 ug/
ml, 33.34ug/m/ and 66.67 ug/m/, respectively. Data
represented as mean+SD (n=3). *, significant difference
from the control value (ANOVA test, *, p<0.05).

mg/m/=E stal, AA| ¥ 3miel] o} FEE(YLE)S 5%
7} 20 mg/ml, 50 mg/m/ %= 100 mg/miSl €9 200 W= H7}t
sl 5 FEE 5t 27 13.34 ug/ml, 33.34 pug/ml 4
66.67 ug/ml) 10%= I+ WIFES W] testosterone THAF A&
e S B0R oRIFEES] Hrio] Sl wet
Z7+o]) B]3l testosterone FEFC] S7kE A¥E YERH.

OF22! 50% O[Et2FEE Y chlorogenic acid?| tes-
tosterone CHAIIN|E

Table I oF2¢] FE57} ok2eloll E°3= polyphenold
=24 Z2°] 3h4Q! chlorogenic acid®] testosterone THAFIAES
ARYE ARE LERA A0 oFFe] &5 9 chlorogenic acid
o F7igo] SrFeel wigt giallAl gt SrkskE Zo=® o
ERTh, oFERl FEE2] 7o) 33.34 ug/ml H 66.67 ug/ml
G5 W 5minell AAE- 22} 41.53% 2 44.96%% =2 1A
45 YERIRITE E3] chlorogenic acidE 6.67 ug/mls 3713
S 7% 5min ¥ 10 min®l] GA|E&o] 247 98.67% H 89.86%

Table III - Inhibition effect of 50% ethanol extracts of Yacon leaf
and its constituent, chlorogenic acid against testosterone
metabolism in rat liver homogenate

Inhibition ratio of testosterone
metabolism (%)

80
—&—Control
60 7 ——30% EtOH
~ 4
E —*—50% EtOH
a f
a2 i —*—70% EtOH
@ ]
g 40 7 -
B 1
E 1
-
20 - =
T
L
*
0
0 5 10
Time (min)

Fig. 5 — Inhibition effect of Torilis semen extracts (13.34 ug/ml)
against testosterone metabolism in rat liver homogenate.
The concentration of extraction solvent, ethanol were 30%,
50 and 70%, respectively. Data represented as mean=SD
(n=3). * significant difference from the control value
(ANOVA test, *, p<0.05).

Z 719 A3] AAE= AuE vEeR]o], o]Flo] tiileiA]l &
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Fig. 5+ 5a-reductase inhibitor? L#7 APIAF 255 1)
el H71st -9 testosterone w3 S TS UERH AOE
testosterone EFO] TVl Z 0w UERITE ollehE: §H
o] Z7leoll w} testosterone FEFO] STV AES e}
U= 2108 Kol APA} 3552 2RThs olihe® F55hks
Zo] npAgh Zlow Azhet,

L= Sha IR S

Al OIERE MVIEH0 2 testosterone

OFZ, ARMX}, 2lolel 50% OffEt
testosterone 252X S1t
Table IV 50% oI&&7 353 ofZ 5525 1334 ug/m,

33.34 ug/ml H=3= 66.67 ug/mis vkl Hrisksis wieh 50%

SFE=9 R mE

Table IV —Inhibition effect of various natural products extracts
against testosterone metabolism in rat liver homogenate

5 min 10 min
Yacon leaf extracts 13.34 pg/m/  19.34"+0.42 4.97+6.17
Yacon leaf extracts 33.34 ug/m/  4153°+0.01  14.24 +6.44
Yacon leaf extracts 66.67 ug/m/ 44.96'+4.74  15.19°+3.82
chlorogenic acid 1.33 ug/m/ 4.62"+1.86 1.49+2.52
chlorogenic acid 2.67 ug/m/ 58.90°+7.93 34.46°+4.96
chlorogenic acid 6.67 ug/m/ 98.67 +1.15  89.86 +2.26

Data represented as mean=SD (n=3). *, significant difference
from the control value (ANOVA test, *, p<0.05).

Extracts Inhibition ratio of testosterone metabolism (%)
amount Yacon leaf Torilis fructus  Coicis semen
6.67 ug/ml 20.92°+6.26 2857 +10.42
1334 ug/ml  19.34°+042  4759°+4.92  34.15+0.86
3334pgml  4153°+001 6457 +824 5230 =11.91
66.67 ug/ml  44.96 =4.74 - -

The extraction solvent was 50% ethanol. Data represented as
mean+SD (n=3). *, significant difference from the control value
(ANOVA test, *, p<0.05).
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Table V —Inhibition effect of various natural products extracts
against testosterone metabolism in rat liver homogenate
on ethanol concentration

Inhibition ratio of testosterone metabolism (%)

EtOH conc. — —
Torilis fructus Coicis semen
30% 15.05"+0.52 2263 +6.88
50% 32.96"+5.55 34.15'+0.86
70% 53.25 +9.00 37.13°+3.25

Data represented as mean=SD (n=3). *, significant difference
from the control value (ANOVA test, *, p<0.05)
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Fig. 6 — 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 mean+SD (n=9). #, Significant difference
at p<0.05 compared with the NC group. *, Significant
difference at P<0.05 compared with the BPH group,
respectively.

Ok=st ££E0o| 8= DHT =0 DIXl= ¥k

BPH9] doiuj DHT A= FAdizr et A48k £
Ao % vER APAn|diZ) FEstAl o] Feixl Ao vrER:
o} ook o 2 A3 finasteride® X3t 2] DHT |
+ BPHw ol vlal| ol Al o s R0 = vepsdt), B3t
oFZelS Fojdt o] Foh) DHT 3= 200 mg/kg 2! 400 mg/
kg Folt BelA BPHT N val] 94 A o w2 Zo=w
ERTHEg. 6).

27 ¢] 7} homogenateE ©1-8-3t in vitro QXA A ok,
APIR} = 2Jo]Q] FEE-S- testosterone IEHS ST =

oz vt DHT A AY] 7FsdS Elskgiet. Attt
in vivo FT=RPE St} e EE0o] DHT A4S oAt
= AOE UERd o]elkd ATZRE ofZEe dPAn|glE
Ao7= AAF2] SRRl Sareductases #5197 testosterone
o] DHTZE #alls= 2& Aoz A 45 7
A= o=z F4H),

Of=&t £&29| MM 20| nixl= Y&

Table VI 302 7} 315°] testosterone 3 mgkgs J|SFAF
slo] X*‘%HBWE kel &, oPJuiEr O R finasteride 10 mg/
kg, OFZ8EE 200 mgkg T 400 mgkgS 302 7F Foidt
3 AT 2 AYAFAE Sl A 2 A
izt APMATFAE vl Aot

AFARHE sl7] 91380 testosterones FoIst F=
o 27 S5E] AAduizstel vlaEl w AT sk AlAsES
om, HF FHAE oF 20% = sk ZoE YeRsith W

;m 4m



oML .

248 s - fds

AR -

- S - g

Table VI - Effects of Yacon pill extracts on body weights and prostate weights

Body weights (g)

Prostate weight (g) % 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 200 mg/kg 360.00+7.07 446.67+27.39 2.05+0.27" 0.47+0.08" 28.57
YC 400 mg/kg 358.89+10.54 443.75+21.34 2.10+0.27 0.47+0.06" 28.57

Data represented as mean=SD (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 mg/kg 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.
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