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Studies on Tonic Activity and Cultivation
Method of Milkweed Metaplexis japonica
and the Development of Tonic Health
Food from Milkweed
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SUMMARY

1. The milkweed Metaplexis japonica group after more frequent mountings
with intromission in a shorter time span finished the first ejaculation

significantly earlier than the control group did.

2. Oral administration of milkweed facilitated mating behavior of male rats.

3. The milkweed decreased atherogenic index and the levels of glucose and
prolactin of blood of male rats and they increased the levels of total thyroxine

and total testosterone of blood of male rats.

4. In the assessment of efficacy by using the 15-question International Index
of Erectile Function, a validated, multidimensional, self-administered
questionnaire used for the clinical assessment of erctile dysfunction and
treatment outcomes in clinical studies, tonic health food product made from
milkweed and other herbs showed facilitation of mating behavior of male rats

and improved sexual function in men with erectile dysfunction.

5. Tonic health food product made from milkweed and other herbs decreased
atherogenic index and the levels of glucose and prolactin of blood of man with
erectile dysfunction and the product increased the levels of total thyroxine and

total testosterone of blood of man with erectile dysfunction.

6. Tonic health food product developed from this study seems to bring about
the improvement of general health conditions for its users. Even though the
general health promotion effects of this product is hard to quantify, most of
users report less fatigue, improved sleeping, better skin conditions, improved

memory, and so on.
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HDL-cholesterol, &4 A& % XI:4 -5

EREE

Adste]  F  cholesterol,

= A3t (18). LDL-cholesterol

£ [total cholesterol - (HDL-cholesterol + &4 A &/5)] 2o & AiaAct (19).

ul

Free thyroxine, free testosterone % prolactin radioimmunoassay Hoz =4

ZA 2= Student’s t-test® A= M+SES 2 ¥A =)

Table 1. Individual items of International Index of Erectile Function Questionnaire and response

options

Question

Response Options

Q1: How often were you able to get an erection
during sexual activity?

Q2: When you had erections with sexual
stimulation, how often were your erections hard

enough for penetration?

Q3: When you attempted sexual intercourse, how
often were you able to penetrate (enter) your
partner?

Q4: During sexual intercourse, how often were
you able to maintain your erection after you
had penetrated (entered) your partner?

Q5 During sexual intercourse, how difficult was
it to maintain your erection to completion of

intercourse?

Q6: How many times have you attempted sexual

intercourse?

_20_

0 = No sexual activity

1 = Almost never/never

2 = A few times (much less than half
the time

3 = Sometimes (about half the time)

4 = Most times (much more than half
the time)

5 = Almost always/always

0 = Did not attempt intercourse

1 = Almost never/never

2 = A few times (much less than half
the time

3 = Sometimes (about half the time)

4 = Most times (much more than half
the time)

5 = Almost always/always

0 = Did not attempt intercourse
1 = Extremely difficult

2 = Very difficult

3 = Difficult

4 = Slightly difficult

5 = Not difficult

0 = No attempt

1 = One attempt

2 = Two to three attempts
3 = Four to five attempts
4 = Six to seven attempts
5 = Eight+ attempts



Q7: When you attempted sexual intercourse, how
often was it satisfactory for you?

Q8 How much have you enjoyed sexual
intercourse?

Q9: When you had sexual stimulation or
intercourse, how often did you ejaculate?

Q10: When you had sexual stimulation or
intercourse, how often did you have the
feeling of orgasm or climax?

Q11: How often have you felt sexual desire?

Q12: How would you rate your level of sexual
desire?

Q13: How satisfied have you been with your
overall sex life?

Q14. How satisfied have you been with your
sexual relationship with your partner?

_21_

0 = Did not attempt intercourse

1 = Almost never/never

2 = A few times (much less than half
the time

3 = Sometimes (about half the time)

4 = Most times (much more than half
the time)

5 = Almost always/always

0 = No intercourse

1 = No enjoyment

2 = Not very enjoyable

3 = Fairly enjoyable

4 = Highly enjoyable

5 = Very highly enjoyable

0 = Did not attempt intercourse

1 = Almost never/never

2 = A few times (much less than half
the time

3 = Sometimes (about half the time)

4 = Most times (much more than half
the time)

5 = Almost always/always

1 = Almost never/never

2 = A few times (much less than half
the time

3 = Sometimes (about half the time)

4 = Most times (much more than half
the time)

5 = Almost always/always

1 = Very low/none at all

2 = Low
3 = Moderate
4 = High
5 = Very high

1 = Very dissatisfied

2 = Moderately dissatisfied

3 = About equally satisfied and
dissatisfied

4 = Moderately satisfied

5 = Very satisfied



1 = Very low
2 = Low

Q15! How do you rate your confidence that

you could get and keep an erection?

3 = Moderate
4 = High

5 = Very high

T
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ke o] dnk S EAsH] flste] a2 105T Ayrtadzw, =AW
saF2 soxhlet F&4W, Zdwlza ke semimicrokjeldahl®  (Kjeltec 1030
Autoanalyzer, Tecator, Sweden) 2.2 4% AhwFo] AAASF 6268 35t Ab
=319 ou:] ZAH ZFS H,SOs~Na
Extract, Tecator, Sweden) 2.2, Z3|&#- 2 H 33pHoZE ZAHAT £33 F3F
oA Zx3|FE, oA, AL L AR e W s FH doE HES

o} (21).

F1ds B35 Yste] 7 94 ¥E89 F== 0.1 ppm, 1.0 ppm, 10.0
ppm® 3 FFEoE XA st FF AFNAS Ao w 10709 Alm 54
T AFTHLE AFRASe] A5t (22). o] Wl ICP-AES (Inductively coupled
plasma, JY38 PLUS, ISA Instrument S.A., France)® Z5x718 power: 1 KW
for aqueous, nebulizer pressure: 3.5 bars for meinhard type C, aerosol flow
rate: 0.3 1/min, shealth gas flow: 0.3 1/min, cooling gas: 12 l/min°®]%l o™, Z+
7149 HE w2 Ca 393.366, Na: 58399, K: 766.490, Fe: 238.204, P:
213.618 nme] At}

HI e Bio] A4S 9&te] A8 ¢ 3 g& 25 ml AE Zetao] Yal of7]d)
ol x4 &9 (1 mM hexanesulfonic acid sodium salt in 100 mM KH.POs; (pH
30) : MeOH = 98 : 2) 20 ml& Yol F8 %A 2532 °F 1023 A2 o
& ALsATh olE 10,000 x g= 1027 dAEdste] 1 A5 HS 045 pm
membrane filter2 A7 & FAA R ALESIATE Aol AFESH AR
-bondapak Ciz, %+ 35C, o]5A& 1

mM hexanesulfonic acid sodium salt in
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100mM KH>PO, (pH 3.0) : MeOH = 93 : 2, %2 1.0 ml/min®] 1.,
T UV 250 nmE ARS8l Als 9 &E 10 isivt (23).

o
i
N

HIER Bpo] #4122 AlE 2 goll S7F 80 ml& 2o 80T &30l A 30+
0 mlZ 7383} 045 pm membrane filter2 o Z}A]71 ¥ HPLC
2 BA8dch Ze& YMC-Pack polyamine II (4.6 mm id. x 250 mm), Z#
2%EF 40T, &= MeOH : 10 mM NaHoPO4 (pH 55) = 35 @ 65, 52 0.8

ml/min®| A3, FFAE7] (Ex.: 445 nm, Em.: 530 nm)E AF&sllo™ Alg 5

S
4o
o
<
+
—
()

HIEFY Co] 418 &89 100 mlol BlE C9o g&Fo] 15 - 25 mgo] ¥
T2 ANgEE FHslo 5 %9 metaphosphoric acid® Ao A 238 FE3A &
AANBE AZsA 1, 2, 3 mg %2 ascorbic acid &S A Z3te] B A

FXS AAdslgth HPLC Z4 2 YMC-Pack polyamine II (46 mm id. x 250
mm) ol &%= 40T, &= acetonitrile/50 mM NHH.PO,, &wje] o]&F
E5E 10 m/min, AEFYEFS 20 pl¥ley HAE=7]= UV 254 nmE AHE3HS

o} (25).

FAAzE ol A, g 9 Bglo] o oksty A EI oud
AL 7 20 et A A= il xF) calcium, ¢1 2 niacin 3]

[e) [e)
o, A9e Afa

Aas &

M

, 3E, sodium, potassium, vitamin A, P-carotene,
vitamin B, vitamin By, vitamin C 3% 2 ol Fajgs &4o] =gkt =&

el B A kol =%

ul71e] A 9SS waring blender® Zo} 59l 0.2 M phosphate buffer (pH

6005 7Fetal 12 hr &<t £5° @id 2 aLE §E412 § 8,000 x gollA]

Fbsbel A BWAS 4, U7 8000 x gl 30 BF A E shol
£22 A

%342 0.2 M phosphate buffer (pH 6.0)2 F23F & #2204
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Table 2. Contents of nutrients and protease (per 100g edible portion) in

milkweed Metaplexis japonica

Seed Aerial stem and leaves Root
Calories 495 245 298
Moisture(%) 4.8 75 9.9
Protein(g) 18.2 17.3 14.5
Fat(g) 45.7 4.1 0.6
Nonfibrous
129 49.2 65.8
carbohydrates (g)
Fiber(g) 109 116 55
Ash(mg) 4.8 12.7 4.1
Calcium(mg) 1,079 926 231
Phosphorus(mg) 559 427 379
Iron(mg) 10.7 17.1 35.1
Sodium(mg) 3 452 55.2
Potassium(mg) 423 1,821 996
Vitamin AR.E.) 4 7,650 0
B—carotene(ug) 17 44,200 0
Vitamin B; (mg) 0.68 1.22 0.19
Vitamin B; (mg) 0.18 1.65 0.64
Niacin(mg) 5.3 0 1.3
Vitamin C (mg) 0 228 8
Proteolytic activity
) 0 730,000 2,950
(CDU")

'Casein digesting unit.
DEAE-cellulosw column (3 x 50 cm)& AF&3Fo] 0~1 M NaCl linear gradient
9} 0.65 ml/mine] F52 2 7 ml/tubed £=3N 1, FHETS YAl Sephdex

G-150 column (2 x 60 cm)ol A 05 ml/min® F<£22 5 ml/tubed 8314t}

Ho
rlr
fofs
[
2
[S—
=l
o
[S—
S
)
o
oX,
Ol
o
rlr
<
=
o
28
=}
(@)
1o,
=
0
o
fru
2
e
auj
®)
e
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Gl Ao [owry 59 Wil Wil bovine serum albuming F& @R F

ol AZFAT (26).

Davis Hol 98 7.5 % polyacrylamide gel® 3 mAZ 4 A|7Hs<t A 204 A
7195 (27). A719E F gel2 1% amido black 10-B& A 3sFe] 7% acetic
acid2 EA o

AA protease?] EAHES Weberst Osborn® #Wile] wi} sodium dodesyl
sulfate (SDS) - polyacrylamide gel electrophoresis® =43ttt (28). 1% SDS<}
19 2-mercaptoethanolS -3k 0.01 M phosphate buffer= &3s}e] 37CeolA 3
Al A71gEstATE A719E gholl whet EE4E ol &8t EAES
Ao HEFEFOSE bovine serum albumin (66,000), egg albumin (45,000),
pepsin  (37,000), trypsinogen (24,000), B-lactoglobulin (18400) % lysozyme

(14,300)= AHE-3TH,

%R AAEE 33 AT (F 3. vF5E 24 dES DEAE-cellulose
columne ©]&3F ion-exchange chromatography3t A3} 1@ 13} o] <F 097
M NaClol|A g4 daldo] &&= (67-71H tube) ©] W &2 41.7 %%
I AAEE 131 vidTh g4 #3S Sephadex G-150 column® 2 gel filtration
A oy 29 o] 1 /o] @A peak’t YERSEO™ 20-40 W oA &
A ZAol yEsta, &4 B2 ok w53 § AU o W e

=
36.3 %33l A== 201 HiAH

&

rlo

a0 AA JFEE Aty Y Davis Bl wE} 7.5% polyacrylamide gel &
A3 &< bandZE vERH ST
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Table 3. Purification of protease from milkweed

Purification steps Total protein Total activity Yield Specific activity  Purification
(mg) (units) (%) (units/mg) (fold)
Crude extract 512 8,217 100 16.0 1
Ammonium sulfate 92.3 4,826 B58.7 52.3 3.3
precipitation
DEAE-cellulose 16.4 3,428 41.7 209.0 13.1
Sephadex G-150 9.3 2,986 36.3 321.1 20.1

-1.2
40 ~ o
—_ E B .
£ =) _
g 0z 108 F
= = O
o ©
§ 20$ 106 =
o 12 |
a S loa |
o o
I 10>
o 402
o
0 J0.0

Fraction number

Fig. 1. Purification profile of protease from milkweed on DEAE-cellulose
column. The enzyme was eluted with a linear gradient of NaCl (0 - 0.5 M)
concentration. Protein content in the fractions was analyzed at 280 nm in

spectrophotometer.
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Fig. 2. Purification profile of protease from milkweed on Sephadex G-150

column.
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AAH 8hv Weber?t Osborn® Wil upg} A7) d5S A4
oAt o] Exo]l <o 23000 AEZ ZSAHHAUTY. Murachi 5] E
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Log(M.W.)

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Rm

Fig. 3. The calibration curve for the determination of molecular weight of
milkweed by SDS-polyacrylamide gel electrophoresis.

Molecular mass markers: A, bovine serum albumin (66,000 Da); B, egg
albumin (45,000 Da); C, pepsin (37,000 Da); D, trypsinogen (24,000 Da); E,
protease from milkweed; F, B-lactoglobulin (18400 Da); G, lysozyme (14,300
Da).
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AalAel Qe xAlelr] 9akd 05 miel 2% AsiA 10 mM &el% 05
mLel Faolg Ao} 3TN 1 A MeA Bg BE 5LBAL 243
o).

HF71e] protease®] &4 R b/l wid pHOl FIFE =AM A, FHA

i 609131 pH 5~8 WA tAsAT (11 4).

100
80 -
S
> 60F
=
©
[}
2
£ 40f
[0]
4
20 -
0 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 10 11

pH

Fig. 4. Effect of pH on activity (e) and stability (o) of protease from

milkweed.
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Ur=7te] protease] &7 B bl thIt =] FFS =ARRE Ay, HA
A 25 60T 50C7HA = A= kA skl ov 70Tl
oF 42°C zhrasklvt (71§ 5).

X
—
>
w
ne
2
A
>

100
80 -
S
2 60
=
©
®©
g
E 40 +
[0}
o
20
0 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80

Temperature

Fig. 5. Effect of temperature (‘C) on activity (®) and stability (o) of protease

from milkweed.

A A7 aagdde vAE FIFS 1 49 59 YERH IR p-chloro mercuric
benzoic acid®] Asj&Ado] 71 74 01 mM FEoA oF 90%2] A EdE B
At webs wFE7EY proteases &/ F-¢1ol SH7|7F EAlete &4 AZtEh

B g4o 71dd st Mstg s A7l 9138} Lineweaver-Burk plot®2 Km
3 =43 A3 Fig. 69 YeEd blel 7ol 568 x 101 Mol , Vmax+ 134

pg/min®] $1 k.
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Table 4. Effect of various inhibitors on protease from milkweed

Inhibitor Relative activity (%)
Control 100

p—Chloro mercuric benzoic acid 2.3
2,4-Dinitrophenol 925
Aminocaproic acid 99.3
Ethylenediamine tetraacetic acid 103.4

Table 5. Effect of PCMB (p-Chloro mercuric benzoic acid) concentration on

protease from milkweed

Concentration (mM) Relative activity (%)
Control 100
0.01 5.7
0.1 9.1
1 7.2
10 1.9
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1v (x 107 min/microgram)

1/[S] (x 10/ M)

Fig. 6. The Lineweaver-Burk plot for the hydrolysis of Hammarsten milk

casein by the purifief protease from milkweed.
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Table 6. Effects of Metaplexis japonica and herbs on male mating behavior observed

in the period between introduction of a female and the first postejaculatory intromission’

Herbal ML(sec)? IL(sec)® IIP(sec)? EL(sec)®
name

Control 13.4+1.2° 25.8+15° 207417 470.0+61.3
- Jig 13.6£1.3° 19.0+1.4% 20.2+1.6™ 455.2+20.5°
e 81+1.0° 24.9+1.6° 25.1+2.1° 162.9+51.7°
RS 13.3£0.8° 18.3+1.1¢ 18.1£15° 332.8445.0°
FEERE 12.1+1.1° 13.9+1.2° 14.5+1.4° 300.5+60.1%
L2 12.9+0.9° 14.2+1.6™ 14612 287.9+39.9™
kT 10.6+0.8™ 14.1+1.3% 14.4+1.1° 301.7+30.3"
Hek 13.240.7° 245+1.7° 24.0+2.0% 380.4+27.4°
Fl-3th 135£1.3° 20.1+1.0° 21.9+1.9% 267.9+31.7"
N2 115+0.7" 14.6+1.2" 15.0+0.9 155.3+24.4°
B 125+0.8° 22.8+1.8% 23.1+1.3% 238.9+42.7°
o4 12.841.1° 14.8+1.0" 16.8+1.4" 267.4+42.1>
R 8.5:1.0" 10.2+0.7* 10.4+0.8° 168.9+33.2%
Ek 14.041.2° 235+1.5° 24.4+1.6° 421.5+72.0%
EFE 13.0£0.9° 23.3+1.6° 24.1+2.1% 407.1+585%
W H 12.841.1° 21.1+1.9% 21.7+1.6 386.4+58.7°
TR T 10.1£0.7° 17.0£1.7° 19.9+1.7¢ 289.2+42.3%
MEES 12.441.2° 18.7+1.5% 18.2+1.6° 311.2+49.4>
BT 12.7£05° 18.8+1.4% 18.9+1.4% 341.0+43.8°
REET 8.3+1.0° 10.6+1.3* 10.5+0.7° 152.5+26.6"
B 13.620.9° 25.1+2.0° 25.6+1.2° 461.1+73.3°

Walues are means=SEM, n=7. Within a column, values with different superscripts
are significantly different (P<0.05).
gMounting latency. Intromission latency. ‘Inter-intromission period. 5Ejaculatory

latency.
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Table 7. Effects of Metaplexis japonica and herbs on male mating behavior observed

in the period between introduction of a female and the first postejaculatory intromission’

Herbal name Pl(sec)? ™ - P ™+ 1
Control 3715451.1° 49+1.3° 16.0+1.4
Rl 318.6+47.9% 32414 16.1+1.5
S 367.5+60.5 41+16% 15.8+1.6
e 302.1£46.6™ 2.8+0.9° 16.31.4
FEERE 297.0£41.4% 2.5+0.8%¢ 15.9%1.6
L2 301.4+49.3™ 3.0+1.1°%° 16.2+1.8
TAh T 287.1443.8% 2.9+1.4° 155+1.2
) 342.6+55.0% 43+16% 14.4+1.1
ARG 320.0+50.4™ 4.0+1.3% 16.3+0.9
NZ 286.0+56.6™ 0.5+0.4" 14.5+1.0
By 3289+53.7™ 4.2+0.8° 149+1.1
Ho Bz 314.7+44.6™ 3.8+2.0°% 16.0+1.2
FERER 252.9+40.2° 0.2+0.1% 15.6+1.5
L 332.1+59.4% 2.0%0.3° 14.8+1.7
EFEs 345.2452.9° 4.3+1.3% 16.1+1.4
5 Mo 299.8+55.0™ 35+1.4° 16.2+1.3
KT 273.3+535% 3.4£0.6% 15.8+1.2
e 299.2+53 5" 3.3£1.0° 15.7+1.4
T 311.5+67.3" 3.0+0.5% 165+1.6
WET 264.6+46.4% 1.1+0.3° 14.3+1.7
BTE 360.1+63.1° 0.8+0.4° 15.8+1.0

Walues are means*SEM, n=7. Within a column, values with different superscripts are

significantly different (P<0.05).

2Postejaculatory interval.

mounting with intromission.

3 . . . . ..
Incidence of mounting without intromission.

4 .
Incidence of



Table 8. Effects of Metaplexis japonica and herbs on male mating behavior observed

for 45 minutes after introduction of a female!

Herbal M - T M + I IMT* IE’
name

Control 11.7+2.0° 30.142.1° 41.8+2.5™ 32405
i 5.8+2.8% 35.0+2.0™ 40.8+2.6 4.0+0.4*
e 10.3+2.1¢ 32.3+2.3" 42.6+2.9% 3.90.6™
FF1 8.1+1.3" 36.9+1.9 35.0+3.0° 4.2+05"
FEERE 7.91.9™ 40.3£2.0™ 48.2+2.7 5.20.4°
L2 91 7.0+£2.1% 39.8+2.5" 46.8+3.1° 4.3+0.3"
AT 6.8+2.3" 41.4+2.4° 48.2+2.9% 4.4%0.2"
Y 8.2+2.9" 32.7+2.2° 40.9+2.5" 3.4+0.2*
Fl:3th 8.0+2.2" 36.0+2.3" 44.0+2.8™ 3.6+0.3"
N 45208 41.342.1° 45.8+2.4™ 4704
B 6.7+1.3" 37.3+2.4" 44.0£3.1™ 4.1+0.2°
Moty Bz 6.1£3.4" 43.4+2.0% 49.5+4.0% 5.0+0.5°
R 4.0%1.0° 474289 51.4+3.5% 5.3£0.6°
ST 45+0.7° 30.0+3.0° 345+36° 3.6=0.4%
FITRSS 85+2.1% 31.3+2.5% 39.8+3.3% 3.5+0.3"
EAD 8.4+2.3" 32.8+2.7 41.2+4.0° 3.7+0.3%
T 77+15% 39.4+2.6™ 472+2.9° 3.9+0.4™
EE 7522 42.0+2.1° 495+2.3 4.9+05°
BT 7.3+0.9" 41.3+2.9° 48.6+4.1 4.2+0.3™
RET 5.1+1.0% 49.0£3.04 54.1+3.9% 5.4%0.3°
BTE 39+1.1° 36.4+2.2™ 40.3+2.9" 3.4+0.4*

Walues are means+*SEM, n=7. Within a column, values with different superscripts

are significantly different (P<0.05).

2 . . . . ..
Incidence of mounting without intromission.

Incidence of mounting with intromission.

“‘Incidence of mounting with & without intromission. ‘“Incidence of ejaculation.
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EL(sec)’

Table 9. Effects of Freeze-dried powders and hot water extracts of Metaplexis
Japonica on male mating behavior observed in the period between introduction of a

= %

female and the first postejaculatory intromission’
ML(sec) IL(sec)® IIP(sec)?
Aerial part
FDP? 12.1£1.1 13.9+1.2 145+1.4 300.5+60.1
HWE' 12.9+0.9 20.2+1.6° 216+1.2° 425.9+39.9"
Root
FDP 85+1.0 10.2+0.7 10.4+0.8 168.9+33.2
HWE 9.0£1.2 11515 12.4+1.6 181.5+72.0
Seed
FDP 8.3+1.0 10.6+1.3 10.5+0.7 152.5+26.6
HWE 11.6+0.9" 17.1+2.0" 19.6+1.2" 398.1+73.3"
Walues are means+SE, n=7.
gMounting latency. Intromission latency. ‘Inter-intromission period. 5Ejaculatory

WEH Al o] el

latency.
Els
I's Ash7t ek

SFreeze-dried powder. "Hot water extract.
“P<0.05 for the comparison between freeze—dried powder and hot water extract of the

same sample.
7= A7AEde] fgdAtolth S99k #dE vy &
4 7155 A 3t prolactin 5 7F % testosterone A (217

¥ 102 N7 ATFodE =79 atherogenic indexel e EE total

thyroxine, prolactin ¥ total testosterone X5 ZAFSE Holt) oo
cholesterol 2 HDL-cholesterol =258 AAFH atherogenic index: W% T
ofo] tixwel H|ste] ofwmdA S & B FAL dEdEEs A Fo
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ol Al U YA ST AR B Hofolur o Lo 2= Al

& 44 dr} Total thyroxine %3 evxp Folitoll A v A ZF7tstAt.
Prolactin %=+ & FowolAl gu|dA A3t Total testosterone &%
o Ak, Wk A9, BARA Wk A vkErbe] Hele] ot
Hlgto] oJm QA Sttt 53] BE FowdA RE A 7F AegH o

g Wl doAAM AbE AR AT AR s hdd AR AE AR
2 dgol dFHAT. ol A= wErtElsh 919 Ao ME GE
dREAS KBS o AFaA 2 AoAsE & uiFetd 3 AAE Ve

Aol AE 5 e 7bedE ®Bel T 9t

F 112 Awid wsrhe el oA Wby dxe] FAALAES Rlad Aotk

A BpErhelop ofd wiErhe = Ao 2 FASE Bl

wErtke] Azl A, 7713, AR, enlAb WE5E) 8], AR, EARAL
<& wel, gz, FF A &a, =9 Ay, L-arginine, vitamin E,
nicotinamide, AF3}oldd 2 vitamin Big ¥IEsle] & 39 A ($w), capsule Z

D3N FEHE Az 2 A SACUED7E Aol A7 7HE A et
Ak F 129 138 wFrhe] Az HEA, 71AE Abef, enap, e g
7], APEARL, EARL, &, Btel, fE T, 4k slial, 2% AE, L-arginine,
vitamin E, nicotinamide, 2F3}o}d 2 vitamin Bi S W gslal =2 A|3ke A8
male Wistar ratoll - -Folsto] ZAALES A Aolth §hzle] ¥olxl 3
B HEx AMES A7 B2 A3 dixzaol A o] Yol wjitE 3 mA
postejaculatory intromissionZ7}A] o] A|7Fe &2 A Aol W]=ETh (9). o]
e Adidte AR Fofwre]l izl Hlste] &S Altel o2 WMo mounting
with intromission3} A A AE S-S YERHAL colEE dde g
Az A G ZA YERA ofg] dAE, vlEY 2 R ] wlghel] o) 525
o] wr| dYFo] &gdstES vEhial itk
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Table 10. Effects of Metaplexis japonica and herbs on atherogenic index (AI) and the level

glucose, total thyroxine, prolactin, and total testosterone in blood of male rats'

Herbal AI” Glucose Total thyroxine Prolactin Total testosterone
name (mg/dl) (ng/dl) (ng/ml) (ng/ml)
Control 2420.2° 146+3™ 36201 16+1° 4.23+0.22°
2l 24%0.1° 14542 4002 1242 4.4920.34™
HIEE 2.3+0.1° 147+2° 3.7+0.2" 1541 4.30+0.29"
[EEE 2.2+0.3% 143+1° 3620.1% 17+1° 4.33+0.3%
FEEEE 24201 148+2° 3.7£0.1° 13x2% 4.900.25
Lz B 2520.1° 1455 3.80.1" 14417 4.92+0.40
AT 2.3+0.3" 14144 35027 1442 4.83+0.24°
wfh 24%0.2" 139+2° 3620.2% 18+2" 441031
Ft3th 2.1+0.2" 1403 36+0.1" 1541 450+0.35™
N2 25+0.1° 14742° 370.1° 16+1° 459+0.36™
57 B 2.0+0.1% 144+47 36+0.17 17+2P 4.24+0.28"
Mot 1 212027 143+2%* 35027 18+2° 457+0.29"
FEEER 2.20.1° 1442 3.8+0.2™ 15+1%° 4.84+0.26
Sk 2.3+0.2% 14343 3.4%0.1° 1742 4.20+0.31°
EprEs 24+0.1° 1445 35£0.1" 17+1° 4.21+0.34*
AR 25+0.3 148+2¢ 3620.2% 18+1° 4.19+0.36°
FRT 26+0.2° 141+6™ 41+0.2° 14427 4.26+0.33"
GE S 25:0.2° 147+2° 362017 15£1% 4.25+0.21%
waT 2.3+0.1° 14542 39+0.1" 13+2% 462+0.34"
FEET 2.520.2 148+3° 3.80.2" 15+1* 4.860.32°
VR 2.240.1" 1452 35£0.2" 1842 4.18+0.18"

of

Walues are means*SEM, n=7. Within a column, values with different superscripts are significantly

different (P<0.05).

?(Total cholesterol — HDL-cholesterol)/HDL-cholesterol.
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Table 11. Effects of whole plants of cultivated and wild milkweed Metaplexis japonica
on male mating behavior observed in the period between introduction of a female and

the first postejaculatory intromission’

ML(sec)? IL(sec)? IIP(sec) EL(sec)®
Control 13.4+1.2" 25.8+1.5 27 7+1.7° 470.0+61.3
Cultivated milkweed — 85+1.0° 10.2+0.7° 10.4+0.8 168.9+33.2°
Wild milkweed 8.3+1.0° 10.6+1.3° 10.5+0.7% 152.5+26.6°

Walues are means=SEM, n=7. Within a column, values with different superscripts
are significantly different (<0.05).
*Mounting latency. “Intromission latency. ‘Inter-intromission period. °Ejaculatory

latency.

Table 12. Effects of milkweed and a pill made from milkweed and other herbs on male
mating behavior observed in the period between introduction of a female and the first

postejaculatory intromission’

ML (sec)? IL(sec)® IP(sec)" EL(sec)’
Control 134+1.2° 25.8+1.5° 27.7+1.7° 470.0+61.3°
Milkweed 9.5+0.9° 14.2+0.7° 13.4+0.8 268.9+33.2°
Pill 8.4+1.0° 10513 10.3£0.7* 153.5+26.6"

Walues are means=SEM, n=7. Within a column, values with different superscripts
are significantly different (P<0.05).
gMounting latency. Intromission latency. ‘Inter-intromission period. 5Ejaculatory

latency.
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Table 13. Effects of milkweed and a pill made from milkweed and other herbs on
male mating behavior observed in the period between introduction of a female and the
first postejaculatory intromission’

Pl(sec)’ M - P ™ + 1
Control 3715+51.1° 49+1.3° 16.0+1.4
Milkweed 292.9+40.2° 1.1+0.1° 156+1.5
Pill 250.6+46.4° 0.2+0.3 16.2+1.7

Walues are means*SEM, n=7. Within a column, values with different superscripts are
significantly different (P<0.05).

ZPostejaculatory interval. °Incidence of mounting without intromission. “Incidence of
mounting with intromission.

¥ 14= 4587 mountings with or without intromission¥ incidence of
gjaculationsE ZA}FSH Ajolt}, 4583 £FH ] uv YFE FAG TS ul¢-
2T B AT diEzTolA] 4583 32 el Aol #EEJL, e AT
A5 7-8 ¥ Fw2 =F7F 3013 293 ARASG A (30) Hd AT 220 g
H = 603 4.93] APgetdttar BarE v (6).

A7 Fojo 93te] 45%-7Fe] mounting without intromission 37} 74 3}aL
mounting with intromission® AF4 357} 715t o] Ad = AlR2Q] Fol9
ojste] 2] aml go] &gdstdS yetlar

55 8 Am wolA 79 Wl @Bl 2 BysEe} wEstee oje A

=

A=, HEN 2 R wige] A7e R Ees T Adeol d5HEAN
t}.
X 16 AR AFFA7l 3FH <9 atherogenic indexet A9 X =9 total

=
thyroxine, prolactin 2 total testosterone %% tX&= F&S veElRdH Holt)
golo] & cholesterol @ HDL-cholesterol ¥%=25E AAtE atherogenic index
© & Fofto] ixtel Mgt ougiAl A ;e KBl FAn ddskEx g
Fojdtoll A gl A 7FAEF T Total thyroxine & EE 3+ Foliol A 9nql
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Table 14. Effects of milkweed and a pill made from milkweed and other herbs on
male mating behavior observed for 45 minutes after introduction of a female'

M - I M + P M1 IE°
Control 11.7+2.0° 29.1+2.1° 40.8+2.1° 3.2+05°
Milkweed 6.3+1.0° 41.4+2.8 47.7+1.9° 4.3+0.6°
Pill 41+1.0° 49.0+3.0° 53.1+2.1° 5.4+0.3"

Walues are means+*SEM, n=7. Within a column, values with different superscripts
are significantly different (2<0.05).

Incidence of mounting without intromission.

Incidence of mounting with intromission.

‘Incidence of mounting with & without intromission. “Incidence of ejaculation.

Table 15. Effects of milkweed and a pill made from milkweed and other herbs on
atherogenic index (AI) and the level of glucose, total thyroxine, prolactin, and total
testosterone in blood of male rats'

2

Al” Glucose Total thyroxine Prolactin  Total testosterone
(mg/dl) (ng/dD) (ng/ml) (ng/ml)
Control 2402  146+3° 3.6+0.1° 16+2° 4.23+0.12°
Milkweed — 2.3+0.1°  144+2® 3.8£0.2" 14£2% 454+0.16"
Pill 200.1°  139+3° 41+0.2" 12+1° 4.96+0.14°

Walues are means*SEM, n=7. Within a column, values with different superscripts are
significantly different (P<0.05).
Y(Total cholesterol — HDL-cholesterol)/HDL-cholesterol.

Al 7 9. Prolactin %=+ 3 FowolA ou A A TE Total
testosterone FE+w & dhrtE] FoTe o2 YT Hiete U A F

Fstath B8 RE Folid A RE FHA/ LS oR g Welel gl

ZH B BTt § Fole A RE AR B4 4715 el

vhgtAl gk Aeks Ho] oy HAE, vitamin B F71AS] AAg wigto] @9
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Table 16. Mean scores of responses to question 3 and question 4 of the
International Index of Erectile Function for the men eating tonic health food

product made from milkweed and other herbs'

Initial® Final® Percent change

score’ score’ from base line’
Question 3 2.4%0.2 4.0+0.2" 67
Question 4 1.9+0.1 3.8+0.2" 100

'Question 3 of the International Index of Erectile function is, "When you
attempted sexual intercourse, how often were you able to penetrate your
partner?” Question 4 is, "During sexual intercourse, how often were you able
to maintain your erection after you had penetrated your partner?”

“Before eating tonic health food. °*After eating tonic health food.

“Scores are based on a scale of 1 (almost never or never) to 5 (almost always
or always), with 0 representing "did not attempt intercourse.” Values are
means*SE.

“Percent differences are between the final (end-of-treatment) mean scores and
the initial (before treatment) mean scores.

*P <0.01 for the comparison with initial score.
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Table 17. Mean (+SE) scores for domains of the International Index of
Erectile Function for the men eating tonic health food product made from

milkweed and other herbs

Initial score' Final score”
Erectile function® 12.6+0.4 20.8+2.3"
Orgasmic function’ 5.8+0.4 7.4+0.3"
Sexual desire’ 6.9+0.3 7.9+0.2"
Intercourse satisfaction’ 5.6+0.4 10.1+0.6°
Overall satisfaction’ 4.1+0.3 7.2+0.2

Score before eating tonic health food.

*Score after eating tonic health food.

5Scores for the erectile-function domain (6 questions; possible total score, 1 to
30).

‘Scores for the orgasmic-function domain (2 questions; possible total score, 0
to 10).

Scores for the sexual-desire domain (2 questions; possible total score, 2 to
10).

%Scores for the intercourse-satisfaction domain (3 questions; possible total
score, 0 to 15).

%Scores for the overall-satisfaction domain (2 questions; possible total score, 2
to 10).

*P <0.01 for the comparison with initial score.
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Table 18. Results (+SE) from logs of sexual function kept by the men during
20 days before and after eating tonic health food product made from milkweed

and other herbs

Before eating After eating

Mean number of erections

Grade 3' 1.8+0.2 1.7+0.3

Grade 4' 0.8+0.2 3.2+0.4"

Total 2.6+0.2 5.1+0.3"
Mean No. of successful attempts 2.4+04 4.7+0.3"
Percentages of attempts that

were successful 29+3 62+5°

'Grade 1 indicates that the penis is larger but not hard; grade 2, that it is
hard but not hard enough for penetration; grade 3, that it is hard enough for
penetration but not completely hard; and grade 4, that it is completely hard
and fully rigid.

*P <0.01 for the comparison with the values before eating.

A i on, FA4 Fx3e gl AT HDL-cholesterol %7 S7tsta &
FEE7E Aasdr (£ 19). o] A= 5918 dwbE Al WAt I
AAE F U= TheA S HolFe Aotk 3 o
o] free thyroxine %7} A S718tar, 22k $IAA T prolactin 5 =7}

ZHA8HAl free testosterone EX=7F F7Fsle] S99 #HE vwA B35 U EH| A

o
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Table 19. Effects of tonic health food product made from milkweed and other
herbs on the level of lipids, glucose, free thyroxine, prolactin, and free

. 1
testosterone in blood serum of men

Before eating After eating
Total cholesterol 179+13 166+117
HDL-cholesterol 39+4 43+5
LDL-cholesterol 121+15 99+6"
Triglycerides 129+16 112+17
Glucose (mg/dl) 92+7 88+5
Free thyroxine (pg/dl) 1.2+0.1 1.6+0.2°
Prolactin (ng/ml) 132 11+2
Free testosterone (ng/ml) 1443 19+3

1
Values are means*SE.

“P <0.05 for the comparison with the values before eating.
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Table 20. Effect of fertilizing amount on the growth of milkweed'

Fertilizing amount

AZ B.’S C4

Production of dried 691+36° 967+34" 1012+41°
whole plant (g/m?)

"Walues are means=SEM, n=6. Within row, values with different superscripts
are significantly different (P<0.05).

2Compost 900kg, N 6kg, P 2kg and K 3kg per 10 a.

*Compost 1,200kg, N 9kg, P 4kg and K 5kg per 10 a.

“Compost 1,500kg, N 12kg, P 6kg and K 7kg per 10 a.
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Table 21. Yields of milkweed parts and their effects on male mating behavior observed

in the period between introduction of a female and the first postejaculatory intromission’

Yield(g/m®) ML (sec)” IL(sec)’ IIP(sec)’ EL(sec)’
Control 134+1.2° 25.8+1.5° 2717 470.0+61.3°
Whole plant  968+31° 9.6+0.9° 11.1£2.0° 11.6+1.2° 201.1+53.3™
Aerial part 859+21¢ 12.1£1.1° 13.9+1.2° 145+1.4 300.5+60.1"
Root 109+7° 85+1.0° 10.2+0.7° 10.40.8° 168.9+33.2°
Seed 11+1° 8.3+1.0° 10.6+1.3 10.5+0.7* 152.5+26.6"

Walues are means=SEM, n=7. Within a column, values with different superscripts
are significantly different (P<0.05).
*Mounting latency. “Intromission latency. ‘Inter-intromission period. °Ejaculatory

latency.
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Table 22. Effects of fractionated samples of Metaplexis japonica root on male mating behavior

observed in the period between introduction of a female and the first postejaculatory intromission

ML(sec) IL(sec)® IIP(sec)” EL(sec)’
Control 13.4+1.3° 25.8+1 5 27717 470.0+61.3°
Raw root 85+1.0° 10.2+0.7* 10.4+0.8° 168.9+33.2*
Insoluble fraction 12.6+1.1° 26.0+1.6° 25.9+1.6° 455.1+60.1¢
Methanol extract 9.0£1.0™ 12.60.9° 11.7+0.9° 1745+36.6™
Hexane fraction 9.8+1.2% 13541.0° 14.4+1.0° 191.5+32.0°
Butanol fraction 11.0+1.1° 19.3+1.2° 19.1£1.1° 257.1+46.5°
Aqueous fraction 12.8+1.2° 23.1+15 25.7+1.6 436.4£58.7°

Walues are means+SEM, n=7. Within a column, values with different superscripts are significantly

different (P<0.05).

2Mounting latency.

3 . .
Intromission latency.

4 . .. .
Inter-intromission period.
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Table 23. Effect of heating of hexane fraction of Metaplexis japonica root on male mating

behavior observed in the period between introduction of a female and the first postejaculatory

intromission'
ML(sec)? IL(sec)? IIP(sec) EL(sec)’
Control 136+1.2" 25.8+1.5" 27.7+17° 470.6+60.3
Hexane fraction 9.8+1.2% 13.4+1.1% 14.4+1.0° 191.5+£32.0%
Heated hexane® 10.0+1.1° 13.7+1.2* 15.1+1.1° 207.1+46.5"
fraction

Walues are means*SEM, n=7. Within a column, values with different superscripts are significantly
different (P<0.05).
*Mounting latency. *Intromission latency. “Inter-intromission period. 5Ejaculatory latency.

Heat-treated hexane fraction for 30 min at 100C.

A 1argrke] Az B34, 7714 Abefr, SnjAl, WEE &7] AL
EALR, &, ukel, gz, 7%, 4, d4, ¢ Az, L-arginine, vitamin E,
nicotinamide, AFsFold 2 vitamin Bi= Wl Est EES T2 Wl e o
E4S AAZ T A Addte] 40~80TColA EFAZA7IL Y%= 60 meshz 3}

bl

£
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_55_



Table 24. Effect of drying method of hexane fraction of Metaplexis japonica root on male mating

behavior observed in the period between introduction of a female and the first postejaculatory

intromission’

ML(sec)? IL(sec)? IIP(sec) EL(sec)’
Control 136+1.2" 25.8+1.5 27.7+1.7 470.6+60.3°
Hexane fraction 9.8+1.2% 13.4+1.1% 14.4+1.0° 191.5+£32.0%
FDHE® 10.2+1.0° 13.8+1.2° 15.1+1.3" 209.9+46.8™
SDHF’ 11.5+1.1% 17.7+0.9° 183+1.1° 277.4+375°
HADHF® 12.0£1.3" 22.31.6° 21.1£1.6° 397.1+52.2°

Walues are means*SEM, n=7. Within a column, values with different superscripts are significantly
different (P<0.05).
*Mounting latency. *Intromission latency. “Inter-intromission period. 5Ejaculatory latency.

SFreeze-dried hexane fraction. "Spray-dried hexane fraction. ®Hot air dried hexane fraction.

A 20 AE 1o AT 40 THX%E 7tste] 1&53d 3R BYHS FAA
st 50~60TC 9 dFAx7]AA 7ZAIZ1 ¥ 15 mesh? oscillatorE F A A

TAT P HHS AU

[‘

AE 3 AFE 28 B4 Wl wet epH Tkl A2 200mg)S 5 8)
St

AE 4 AF 1S T4 W wal 43 gelatin capsule(Zr 400mg)oll 5 4 5}
St

AE 5 A AE 1ol 20ue & Jsta 70T A 123 FEA . ¢
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Table 25. Effects of several forms of tonic health food products made from milkweed
and other herbs on male mating behavior observed in the period between introduction
of a female and the first postejaculatory intromission’

Product ML (sec) IL(sec)? IIP(sec)* EL(sec)’
Control 134+1.2° 25.8+15° 27.7+1.7° 470.0+61.3
Product 1 8.6+1.0° 12.9+1.1%° 12.6£0.7° 170.1£30.1%
Product 2 8.9+1.3" 13.3+1.4" 13.0£1.6" 180.2+20.5"
Product 3 9.1+1.1° 13.9+1.2° 13.6£1.4° 188.5260.1°
Product 4 8.8+0.9° 13.0£1.6" 12.9+1.2" 175.9+39.9*
Product 5 9.0+0.8" 13.3+1.3 13.1£1.1° 179.7+30.3°
Product 6 9.2+1.3° 13.4£1.0° 149+1.9 197.9+31.7°
Product 7 8.3+0.9° 10.7+1.2° 10.3+0.8" 153.1+26.3"

Walues are means*SEM, n=7. Within a column, values with different superscripts are
significantly different (P<0.05).

2Mounting latency. Intromission latency. ‘Inter-intromission period. 5Ejaculatory
latency.
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