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Effects of Fructus Amomi Amari, Eucommiae Cortex, Bombyx Batryticatus
Extract on Improving Symptoms of Late-onset Hypogonadism

Sun Young Park, Sang Hyun Ahn', Ho Hyun Kim*
Department of Physiology, 1 : Department of Anatomy, College of Korean Medicine, Semyung University

In recent times, the number of men with late-onset hypogonadism has increased, and interest on this topic has
also increased. This study was conducted to investigate effects of the mixture extract of Fructus amomi Amari,
Eucommiae cortex, Bombyx batryticatus on improve late-onset hypogonadism. The experimental subjects consisted of
three groups: a control group consisting of 8-week-old male ICR mice that had undergone no treatment, an
aging-elicited group (AE group) consisting of 50—week-old ICR male mice that had undergone no treatment, and a
Mixed herbal extract treatment group (MT group) consisting of 50-week-old ICR male mice that had undergone the
mixture extract of Fructus amomi Amari, Eucommiae cortex, Bombyx batryticatus treatment (0.1 g/kg/day) for 6
months. After the experiment, the mice from all the experimental groups were dissected, and they were analyzed
through histochemical and immunohistochemical methods. The mixture extract of Fructus amomi Amari, Eucommiae
cortex, Bombyx batryticatus reduces aging-induced cell damage and oxidative stress and increases the secretion of
serotonin and B-endorphin in aged mice, and promotes spermatogenesis in seminiferous tubules and reduces
apoptosis and oxidative stress, and increases androgen receptor, 178-HSD and GnRH, increases the ratio of smooth
muscle to collagen fibers in the corpus cavernosum, increases eNOS, decreases PDE-5 and oxidative stress in aged
mice, so it improves depression, reproductive, sexual problems caused by Late-onset hypogonadism. the mixture
extract of Fructus amomi Amari, Eucommiae cortex, Bombyx batryticatus inhibits the induction of osteoporosis by
increasing decreased bone matrix distribution due to aging, increasing the activities of OPC and OPN, which are
produced in osteoblasts, and decreasing RANKL, MMP-3 activity, increasing OPG activity. It also reduces muscle
damage, oxidative stress, inflammation and apoptosis of muscle tissue, and increases Myo-D in the sartorius muscle
of aged mice for improving muscle atrophy caused by by Late-onset hypogonadism.

keywords : Late-onset hypogonadism(LOH), Depression, Reproductive function, Sexual function, Osteoporosis, Muscle
atrophy
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brain matrixS o] &3}to] EAA (substantia nigra)2

£ Wt
B8 sk UeolA 24A1759 10% NBFo] wAstgion, 1
HY 282 $HNU PYOR paraffind] o) F 5 m £
dsmmoz Azeo.

2) siuH(hippocampus)?] ZA|g}s}

slte] C3x| 3t Aofolgol A metul= AL WS B
Ast7] $15) toluidine blue FA-Z AA|HEITE.
3) shutel 2ARe] o xA 8k}

sjufet SA1A AWZ proteinase K (20 ng/ml)o] 53t
proteolysis A2 A% & blocking serum¢l 10% normal
goat serum©A 2A]7F=9F wrSA|Fct a]n 11X SA|Q
mouse anti-8-OHdG (1:100, Santa Cruz Biotec, USA), mouse
anti-serotonin (1:100, Santa Cruz Biotec, USA) g1
mouse anti-B-endorphin (1:100, Santa Cruz Biotec, USA)o]
4°C humidified chambero]A 72A]7F Z9QF drgAjzZict 1 g
2ZF &AQ1 biotinylated goat anti-mouse IgGl (1:100, DAKO,
USA)o] 3t2E9F MM 2 oA link 3¢ 1, I o2 avidin
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biotin complex kit (Vector Lab, USA)o] APA 2w oA 147t
=9t BRSAIH T 0.01% HCI® 0.05% 3,3'-diaminobenzidine©]
ESE 0.05M tris-HCl ¢35 89 (pH 7.4)0A4 ZXAZI &,
hematoxylin® 2 tjxgMs5toct.
4) FE=A

HoxRg}sto] AME= image Pro Plus (Media cybernetics,
USA)E o]8st JAEME Ed X8 (means + standard
error) Sttt ZF #9 mEoJA Yoz NP sfuE x100
Hj&ofA] &gt t}-S positive pixels/20,000,000 pixelsz2 G4
B stk MEaAPEaet AoaNe Aue $AL SPSS
software (SPSS 20, SPSS Inc., USA)2 #8351¥ oW, one-way
ANOVA AJ32 E3] 8ol4 (P<0.05)& ZAZ35t1 Duncan's

multiple range test2 A}$ ZAZs5H9ct.

5. A7) AN ET A
) 5% w2 A%
‘?'_]K% ether2 U}-’F—]T_)'}a] 5‘}5}—.‘?..% 75;_!7“5—}0;] k) E!%é}%
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o A& ug2 R AYRASE AT § AL|A 244
7 9

PS5O 10% NBFo] stgon), 1Y XA AR Yo
2 paraffind] Zoj#t 3 5 m S/ A4moz A=t

2) AldstE A xA et

Aot EH ng/md)of] 5@zt
proteolysis A& AZ & blocking serum¢l 10% normal
goat serumoflA] 2A|7tEQH REZA|ZACE 211X FA|Y
mouse anti-GnRH (1:100, Santa Cruz Biotec, USA)o] 4°C
humidified chambero|A] 72A]17F=9F vF2A|Zc, 1 o8 2x}
3HAQl biotinylated goat anti-mouse IgG2a (1:100, DAKO,
USA)o] Al20]A 24A]7F link 3t¥X, I c}L avidin biotin
complex kit (Vector Lab, USA)0] 1A]7F5QF Al2o]x] ¥rSA|A
t}. 0.05% 3,3'-diaminobenzidine®} 0.01% HClo] &&= (0.05M
tris-HC1 &5 89 (pH 7.4)o0A wAMAIZl &, hematoxylinQ 2
CETELTE)
SERCELEL

ngo] st AT WSHE WA U5l Masson
trichrome @M-& AAI5tACt. 24 50-60°C2] Bouin £HoA 1
7SS W Meld kg 70% olghEolAl picric acidg A7t
9t} Weigert iron hematoxylinoA] 1082 Qb YrSA|#H 1S
ARSI, Biebrich scalet-acid fuchsin®}
phosphomolybdic-phosphotungstic  acidof]lA]  ztzt  1587F
aniline blueo]] 587F A2jst & Jsrdo]7 (BX50. Olympus,
Japan)o. 2 #Astct.
4) 289 Qo xAs}e}

N3EW S proteinase K (20 pg/m)of]l 58 5t proteolysis
B}AE AZX T blocking serum?l 10% normal goat serumoj
A 2X|7F ZoF vr2A|Zch 2|1 1XF A9 mouse anti-BrdU

(1:100, Santa Cruz Biotec), mouse anti-Caspase-3 (1:100,
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o
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Santa Cruz Biotec), mouse anti-AR (1:100, Santa Cruz
Biotec, USA), mouse anti-178-HSD (1:100, Santa Cruz

Biotec), 123 mouse anti-8-OHdG (1:100, Santa Cruz
Biotec)o] 4°C humidified chambero]A] 72A]7F =9t ¥FS-A|Zic}.
3 o2 2xF A9 biotinylated goat anti-mouse IgG (1:100,
DAKO, USA)o] A&ofA 24A]7t link 33, 3 2 avidin
biotin complex kit (Vector Lab, USA)o] 1A]7t=QF Al.20o]A ut
2 A7t} 0.05% 3,3'-diaminobenzidine®} 0.01% HClo] = 3t=l
0.05M  tris-HCl &% 89% (pH 7.4)0A LXx[7I
hematoxylin® 2 |z G5}t
5) ¥&EA

HAx A g}sto] Aut= image Pro Plus (Media cybernetics,
USA)S ojgst JAEMS &8 4X8t (means + standard
error) sttt ZF 29 #ZA Yoz AP A x2004)&
oA &Pt ot positive pixels/20,000,000 pixelsZ G4
st Wz Astet Ado] FA= SPSS software (SPSS 20,
SPSS Inc., USA)E &835t¢ 01, one-way ANOVA A& Z5f
L90]X4 (P<0.05)2 7ZZ35t1 Duncan’s multiple range test2 A}
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Bouin SolA 1AZtEet tjed Mg cke 70% ofetgol
picric acidE A|A35tct. Weigert iron hematoxylinoA 108
7t Y8 XA 3G AM3I1, Biebrich scalet-acid fuchsin®t
phosphomolybdic-phosphotungstic  acidof]lA]  z}z  1587F
aniline blueo] 587t AMzjstol (AT obw A (RN
FAsto] FetAuly (BX50. Olympus, Japan)oz s
FEEAE ol SFNBAU ot dol gt BEZY wxuul&

3) S4sliHAY HAxA kst

2739 7)o T|olst= eNOS9 PDEQ] B widlel ArstA
EYAS WHs] Hsl dAxAe}ety gMS AAsHA. 9A
27"MWE proteinase K (20 pg/ml)o] 58 E9 proteolysis It
F& 7R % blocking serum?l 10% normal goat serumo©A]

2A17F SOt ¥rgAFch 32l 1xF A mouse anti-eNOS
(1:100, Santa Cruz Biotec, USA), mouse anti-PDE5A (1:100,
Santa Cruz Biotec), 22|11 mouse anti-8-OHdG (1:100, Santa
Cruz Biotec)o] 4°C humidified chambero]A 72A]17t S9F &2
AZch. 3 g 2x FAIQ  biotinylated goat anti-mouse
IgG2a (1:100, DAKO, USA)o]] A-2ofA 24A]7t link 3}, 1

L avidin biotin complex kit (Vector Lab, USA)o| 1X]7F &=
oF Ao 8F2A|ALE 0.05% 3,3'-diaminobenzidined}t 0.01%
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HClo] =3tel 0.05M tris-HCl €589 (pH 7.4)o|A L A

AU eNOS, PDE5A 121 8-OHdGY] oAt
1) g

S3oNHAY ot ol gt BELY Exu|gat HAYRA
stst A2 xASH] 98l Image pro Plus (Media Cybernetic,
USA)E o83t JEA (image analysis)Z AHAIst] $X]3}
(means t+ standard error) stQct. 7z} F9] EEOJA dojz M
Be ZHoUAE  x40uiEoA  FIF o F  positive
pixels/20,000,000 pixels2 HAMEM3IPCt. EAL=  SPSS
software (SPSS 20, SPSS Inc., USA)E &8sty oy
ANOVA A& B3l 94 (P<0.051& 7ZZsll Duncan’s

multiple range test2 A% ZAZs5H9ct.

, one-way
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o2 sebmo] Zujste] 5 m FAZ A4IWE TS
2) 3035 DAL A mAYL

doajw W Wsks @S] 9l Masson trichrome EAY
& Axslgtt. WA 50-60°C Bouin LMo 1A|7H5¢H U A
2lst ot 70% Ooer2o]|A picric acidE A A5G Weigert
iron hematoxylino|A] 1087t gr-2A]7# 888 HM3t1, Biebrich
scalet-acid  fuchsin®t  phosphomolybdic-phosphotungstic
acidof| A ZtZ} 1587t aniline blued] 5%7t A2]sto] Fsrgdn]F
(BX50. Olympus, Japan)o.z2 #xHst9ict.
3) WRAE 3 WAL 93 WA s

W 9N oA AAME|L  osteocalcin (OPC)z} osteopontin
(OPN)9] 2x¥zts xASH] Y8l mouse anti OPC2 mouse
anti OPNE o8¢ WAxAsIeY QMg ANsich WAl
ZAHHE proteinase K (20 pg/m)of] 58 =9F proteolysis 2}
S AX % blocking serum?l 10% normal goat serumoj]A]
2A17F 9t YrgAFATh dg]lu 1XF A mouse anti OPC
(1:50, Santa Cruz Biotec, USA)¥} mouse anti OPN (1:50,
abcam, USA)o] 4°C humidified chambero]A] 72A]7F &9 &2
AFAT. 3 o2 2R A biotinylated goat anti-mouse IgGl
(1:100, DAKO, USA)o] Al2oA 24A]7t link 3tgx, 1 g
avidin biotin complex kit (Vector Lab, USA)o]| 1X|7H=-9F Ale
oA ¥rgAJZch 0.05% 3,3'-diaminobenzidinext 0.01% HClo|
ZgH 0.05M tris-HCl #4389 (pH 7.4)014 LMA 3,
hematoxylin® 2 tjxgMs5t9ct.
4) T033 TPEAE W A% A8

Irl= wt
=2 O o =

o

of ™ojdl= Reaction of activation of
nuclear factor kappa B ligand (RANKL, 1:50, Santa Cruz
Biotec, USA)®} osteoprotegerin (OPG, 1:50, Santa Cruz

Biotec, USA), Matrix Metalloproteinase-3 (MMP-3, 1:100,
Santa Cruz Biotec, USA)9| ¥igtE #&str] 5] HAxZE 3}t
H QAlg AlXstoch
5) ¥8EH

HAxAs}st AS ZA6H7] Y5 Image pro Plus (Media
Cybernetic, USA)E o] &35t @4+&A (image analysis)& AA|5}
o] £X|3} (means * standard error) 3tgict. 7t 9o EEJA
dojz HHE MAL x0 E: xd00ugoIN HYE oFS
positive pixels/20,000,000 pixelsZ FFEAN tAct. A+
SPSS software (SPSS 23, SPSS Inc., USA)E 28s5tgion,
one-way ANOVA AJ3gS Es] {94 (P<0.05)2 ZH3stn

Duncan's multiple range test2 AlS ZAZ359c}

8. 9% Mdan 4
1) 28 md A&

AFE ether2 uvhFloto {o2ulZ2d 242 A&Eoit. A
23 Uz 282 399 AYRAEZ AAT
Al 24X]7F 291 10% NBFo] 1743} ol
2to] zujste] 5 m FA2 ALA
2) 95 W % zA s
gy z2 Hets wEs7] s Masson trichrome FA
< AASHgT. WA 50-60°C Bouin 8HofA 1A]7tE<t i A
2lst ot 70% ofer2oA picric acidE AAH35HAC. Weigert
iron hematoxylinof|A] 1087t 9H3A|7 H-& PMstaL, Biebrich
scalet-acid  fuchsin®  phosphomolybdic-phosphotungstic
acido]q 77y 1533t aniline blued] 53t A 2|sto] FotA 0|3
(BX50. Olympus, Japan)o 2 #rstict.
3) 2gE% 2RI BES AT WAxA

EELLES B e L CELL LY
AlstQtt. WA 2SEWE proteinase K (20 ng/ml)o] 587t
proteolysis A2 A% & blocking serum¢l 10% normal
goat serumoflA] 2A]7tEQF BESAIZCH d2u 1x FAY
mouse anti 8-OHdG (1:100, Santa Cruz Biotec, USA), mouse
anti p-IkB (1:100, Santa Cruz Biotec, USA), mouse anti
Caspase 3 (1:100, Santa Cruz Biotec, USA), mouse
anti-8-OHdG (1:100, Santa Cruz Biotec) 12|31 mouse anti
MyoD (1:100, Santa Cruz Biotec, USA)o] 4°C humidified
chamberoAl 72A]7tE¢ WEAIZG. O o 27 FAY
biotinylated goat anti-mouse 1gG2a (1:100, DAKO, USA)o]] A
20X 24A]7F link 81991, 1 & avidin biotin complex kit
(Vector Lab, USA)o| 1A]7t=Qr Al2ofA ur2A]Zich 0.05%
3,3'-diaminobenzidined} 0.01% HClo] =3t=l 0.05M tris-HCl
L4388 (pH 7.4)lA HWAAZ] Z, hematoxylin® 2 TjREM

stoich. EM2 &5 25 Ul Caspase 39 ¢H3S 54

rE xR

o |o
=)

ujn

32

Q

Al
=2

fijo

A
Hol 2 A58t AAtE Image pro Plus (Media cybernetics,
USA)E 0|85t JAEAMS E5] £%|3 (means + standard
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error) 3ttt ZF #9] mEA Yoz HAY 28 x1008]&
oAl &gt c}2 positive pixels/20,000,000 pixels2 HAEA
o}"‘l:}. EA+= SPSS software (SPSS 20, SPSS Inc., USA)S

don, one-way ANOVA A|3ES £33 §9o4A (P<0.05)2
1 Duncan’s multiple range test2 A}$ ZAZ=35}94c}.

2

1 983 /¥an
1) shotolxle] Axjshers wat
shuke] C3xleiut Rloto|PolAl Hetul SAHAEY £4o] of
xZo] ulsto] AEROIN F7hEIglaL, AEZOl ulsto] MTZolH:
A

~

225 9ickFig. 1A).
2) slotol o] Wolzalsera wist

alutoll A AtehA £4+& e 8-OHAG ¥d¥hgol =
o ulsto] AEZOA F7HE]9la, AEZ] H|sto] MTZoX & 65%
LAE A

sjatof A} 22%0o] WAEL serotonin YAEHSo] TEZI
H|sto] AEZO|A ZAEQA, AEF] H|gto] MTZAA &= 93% &
7}E] 9 cHFig. 1B, Table 1).

dl

Table 1. The Image Analysis for 8-OHdG, serotonin in mouse brain

- Group
Objective Control AE MT
8-OHdG 3948+ 235 52,464+2,233 18,218+1,353***
Serotonin 46,067+1,428 11,146+ 769 21,496+ 629***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.

3

=

SR L REEEECEEE R
EMAA 2850 WAL B-endorphin FA¥H3o] iz
o] v]st] AEFAN ZAEL, AEFO] H|sto] MTZAA+&
95% Z7tE]9ck(Fig. 1C, Table 2).

Table 2. The Image Analysis for B-endorphin in mouse brain

- Group
Objective Control AE MT
B-endorphin 67,771+2,237 19,871+569 38,766+3,984***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.

A
ctl AE T

Toluidine blue

B
Ctrl AE MT
0 :‘:
7
I
olF
0
=
ol
2 ko
o1
sl
0
C
£ |
£
Qo
o
T
c
g1k
|

Bregma -5.60mm point
as Rat's Brain

Fig. 1. A: Histochemical changes in hippocampus. Pyramidal neuron
damage in the hippocampus C3 area and Dentate Gyrus was increased in
the AE group compared to the control group and decreased in the MT
group compared to the AE group. Arrow, positive reaction; Ctrl, Control
group; AE, Aging-elicited group; MT, Mixed herbal extract treatment
group; Bar size, 100 pm. B: Immunohistochemical changes in hippocampus.
8-OHdG positivity was decreased by 65% and serotonin positive response
to depression was increased by 93% in the MT group compared to the
control group. Arrow, positive reaction; Ctrl, Control group; AE,
Aging-elicited group; MT, Mixed herbal extract treatment group; 8-OHdG,
8-OHdG immunohistochemistry; serotonin, serotonin immunohistochemistry;
Bar size, 100um. C: The amelioration of depression in substantia nigra of
aging mouse by Mixed herbal extract. The B-endorphin positive response
was significantly increased by 95% in the MT group compared to the AE
group. Arrow, positive reaction; Ctrl, Control group; AE, Aging-elicited
group; MT, Mixed herbal extract treatment group; B-endorphin, B
-endorphin immunohistochemistry; SN, substantia nigra (oval shape);
lower square, sectional position of brain; Bar size, 50um;

2. BA7s M aznt
1) AgstRolA 9] W xA|etetA o}

AgstiolA LH 9 FSHE 4|2 X35t GnRH guts
of iz Hlste] AEZOIA FAERAL, AEZO] H]5to] MTZ
ol 145% Z71E|QUcHFig. 2A, Table 3).

Table 3. The Image Analysis for GnRH in mouse brain

- Group
Objective Control AE MT
GnRH 23,039+741 4,483+339 11,001 +£506***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.

2) Dol o] kB axt
FAPoIA sertoli AlEo A FMTUZ BAE HA
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227t g0 vlste] AEFOIA ZAEANL, AEFO] B]5to] MT
Zo|N = T2 sertoli MEOH AT AAte] Exyt IAbE Qi)

BABON GRS AF FAZARY AEREE U=
BrdU @/dy¥hgo] tizo] Hlsto] AEZAA ZAEUL, AEZ
H|5to] MTZO| A& 64% 57HE 9t

A TN  sertoli ANZO apoptosis WIS UEf:
caspase-3 Y/dyh-gol tzxo vt AEZA F7HE|9, AE
2ol ulate] MTZo|NE 36% 74 &9 CHFig. 2B, Table 4).

Table 4. The Image Analysis for BrdU stain, caspase-3 in mouse testis

- Group
Objective Control AE MT

BrdU 47,125+1,325 17,249+ 814 28,228+ 523*+*
Caspase-3 11,552+ 672 45,124+1,080 29,096+1,148***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.
3) RN FYs 22 U PFAR P ad

AN EAEAEZ] AT FEsh] Aol Bag
AR /durgol tixFo] v|sto] AEZOJA ZFAH AL, AEZ] H]
sto] MTZoIA & 65% 7kl 9ict.

Ato] A leydig M ZO|A] testosterone? XM ELEZAQl 17B-HSD
/dur-gol iz ylste] AEZN FAHUN, AEF| H|5t
MTZOIX = 63% 37}l 9ict.

YATOIA ASpAE 20 o3t 2442 UEHRE 8-OHAG %
Juk-go] thxFo) ulste] AEFO|A F7HE AL, AEZ] H]|5to
MT#oA = 45% ZHAE JYch(Fig. 2C, Table 5).

Table 5. The Image Analysis for AR, 17B-HSD, 8-OHdG in mouse
testis

- Group
Objective Control AE MT

AR 71,529+724 21,705+ 852 35,730+1,144**
17B-HSD 48,340+984 16,688+ 685 27,149+1,104***
8-OHdG 8,531+271 55,617+1,217 30,399+ 864***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.

3. 471s Mdaxt

1) SR BEZ 2 e}

S AA oA ot fofl thet BEZ u[go] hRF2 1
©0.077, AEx+2 1 : 0.046, MT#2 1 : 0.0542 UER} AER0|
Hlsto] MTZoX = 64% 57HE 9CHFig. 3A).

2) SMEANAY 27|22 &%

73l EAA NOE B/dAl7]= eNOS Fdut-gol tizzo|
H|sto] AEZOIA ZAEQaL, AEF] v|ste] MTZOA = 80% 5
7HE A

73 EA A E71E Aste PDE-5 F/durgol tizgol
|sto] AEZA F7hE Qal, AEZ0] vlsto] MTZON & 52% 2
25

SAA NN ASfAE A o7t 2FE UEUE
8-OHdG ¢/durgol tizo] ulste] AEZO|A F7tEQlal, AEE
o] H]5to] MTZIANE 32% ZHAEYcHFig. 3B, Table 6).

Table 6. The Image Analysis for eNOS, PDE-5A, 8-OHdG in carpus
cavernosum

- Group
Objective Control AE MT
eNOS 65,390+1,041 20,181+ 497 36,277+1,081%**
PDE-5A 15,072+ 651 70,283+ 747 33,627+1,124***
8-OHdG 14,758+ 912 62,361+ 817 42,738+  804***

Values are meanztdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.
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Fig. 2. A: The repair of production of GnRH in hypothalamus of
aging mouse by Mixed herbal extract. GnRH positive response to LH
and FSH secretion was increased by 145% in the MT group compared to
the AE group. Arrow, positive reaction; Ctrl, Control group; AE,
Aging-elicited group; MT, Mixed herbal extract treatment group; HT,
hypothalamus; 3V, 3th ventricle; circle, hypothalamus region; lower square,
sectional position of brain; Bar size, 100um. B: The repair of
spematogenesis in testis of aging mouse by Mixed herbal extract. The
distribution of Sertoli cells and spermatozoa in the MT group was
observed compared to the AE group. BrdU—-positive cells were increased
by 64% in the MT group compared to the AE group. The positive
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expression of caspase-3, which indicates the apoptosis of sertoli cells in
the seminiferous tubule was decreased by 36% in the MT group
compared to the control group. Arrow, positive reaction; Ctrl, Control
group; AE, Aging-elicited group; MT, Mixed herbal extract treatment
group; M/T, Masson trichrome stain; BrdU, BrdU immunohistochemistry;
Caspase-3, Caspase-3 immunohistochemistry; ST, seminiferous tubule; IS,
interstitial space; Bar size, 100um. C: The repair of spermatogenesis
intricate hormone in testis of aging mouse by Mixed herbal extract. The
AR positive response was increased by 65%, and 17B-HSD, a precursor of
testosterone, was increased by 63% in the MT group compared to the AE
group. 8-OHdG positive response to oxidative stress was decreased by
45% in the MT group compared to the AE group in testis. Arrow, positive
reaction; Ctrl, Control group; AE, Aging-elicited group; MT, Mixed herbal
extract treatment group; AR, androgen receptor immunohistochemistry; 17
B-HSD, testosterone immunohistochemistry; 8-OHdG, 8-OHdG
immunohistochemistry; ST, seminiferous tubule; IS, interstitial space; Bar
size, 100um.

Fig. 3. A: Results of Masson trichrome's stain (M/T) for Penis. The
ratio of smooth muscle to collagen fiber in corpus cavernosum was 64%
higher in the MT group than in the AE group. Ctrl, Control group; AE,
Aging-elicited group; MT, Mixed herbal extract treatment group; CCP,
corpus cavernosum of penis. DOR, dorsal region of penis; Bar size, 250um.
B: The repair of penile dysfunction in penis of aging mouse by Mixed
herbal extract. eNOS positive reaction to synthesize NO in corpus
cavernosum was increased by 80%, PDE-5 positivity, which inhibits
erection in the corpus cavernosum was decreased by 52%, 8-OHdG
positivity, which indicates oxidative stress-induced damage in the corpus
cavernosum was decreased by 32% in the MT group compared to the AE
group. Arrow, positive reaction; Ctrl, Control group; AE, Aging-elicited
group; MT, Mixed herbal extract treatment group; eNOS, eNOS
immunohistochemistry; PDE-5A, PDE-5A immunohistochemistry; 8-OHdG,
8-OHdG immunohistochemistry; Bar size, 100um

dciejmo]A T PAHL UYehJ: osteopontin  (OPN)z}
osteocalcin (OPC) @/dyt-3o] tizol] H|sto] AEZA Z4E
%1, AEZ] H]gto] MTZolA+ OPN gARES0] 94%, OPC &
A4¥r2o0] 103% Z71%E YcHFig. 4B, Table 7).

95
Table 7. The Image Analysis for OPN, OPC in femur
" Group
Objective Control AE MT
OPN 65,442+2,090 12,773+844 24,802+£893***
OPC 76,971+1,339 23,859+£918 48,439+861***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.

342 UER)E OPG gutgol fjx2
of ulsto] AEZolA ZHAEIQL, AEZO] u|sto] MTZOIAE 99%
soteEgch 28 ol 2UEE Z4A7]E RANKL}
MMP-3 gutgo] cjxZo] ulstel AEZOIN S7HEIQL, AER
of ulsto] MTZo]AE RANKL 9Fg¥lgo] 66% MMP-3 @iyt
20] 45% Zta %Y cHFig. 4C, Table 8).
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Table 8. The Image Analysis for OPG, RANKL, MMP-3 in femur

- Group
Objective Control AE MT
OPG 63,104+1,166 17,408+ 896 34,716+ 997***
RANKL 10,943+ 681 71,984+ 803 24,802+ 893***
MMP-3 3317+ 190 66,472+1,175 36,055+ 1,670***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.
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Fig. 4. A: The Results of Masson trichrome stain in femur of mouse.
The area of osteoporosis in the femur was decreased in the MT group
compared to the AE group. Ctrl, Control group; AE, Aging-elicited group;
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MT, Mixed herbal extract treatment group; BM, bone marrow; M/T,
Masson's trichrome; Bar size, 50um. B: Regulatory effects of Mixed herbal
extract on osteoblast activity. The osteopontin and osteocalcin positivity
were increased in the MT group, the OPN positive response was 94% and
the OPC positive response was 103%. Arrow, positive reaction; Ctrl,
Control group; AE, Aging-elicited group; MT, Mixed herbal extract
treatment group; BM, bone marrow; OPC, osteocalcin; OPN, osteopontin;
Bar size, 50pm. C: Regulatory effects of Mixed herbal extract on
osteoporosis induction. OPG positivity in the femoral bone was increased
by 99%, and RANKL, MMP-3 positivity were decreased by 66% and 45%,
respectively in the MT group compared to the AE group. Arrow, positive
reaction; Ctrl, Control group; AE, Aging-elicited group; MT, Mixed herbal
extract treatment group; BM, bone marrow; RANKL, the receptor for the
activation of the nuclear factor kappa B ligand; OPG, osteoprotegerin;
MMP-3, Matrix Metalloproteinase- 3; Bar size, 50um

5. 291% AdE
1) 28U AYEE W}

dofede2 oA Age] RxE gazo] ulste] AEZ
oA Z7bEI9L, AEZO] ulste] MTZOIAE 22 El9lckFig. 5A).

2) 28 94354 &g

doelw ISESE dojd 2R FHAN AETEA
NF-kB9] &40 Hojste p-IkB FAdyr-go] tjxFo vt} AE
ZolA Z71E]Q1, AEZo] v|ate] MTZo|A: 62% ZHAE AT

(Fig. 5B, Table 9).

Table 9. The Image Analysis for p-IkB in muscle

- Group
Objective Control AE MT
p-1kB 3,287+213 30,128+1,147 11,3214£759***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.

3) 25U apoptosis FU x5}
254 apoptosis S #gtE WESH] et AFAAL do

= =
ol ZEEFIE dojd ZHF FH  IHYAEIA
apoptosis HEES UEN]L caspase-3 ¥AlEr2o] tjxFo v]5}
o] AEZolA Z71E 91, AEo] H|sto] MTF o4
9 tHFig. 5C, Table 10).
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Table 10. The Image Analysis for caspase-3 in muscle

G
Objective roup
Control AE MT
Caspase-3 2,337+114 45,719+1,445 20,569+617**

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.

4) 25U SAEA=9 &dwst

ZLES} doleh THG AW TAYATAN 2844 L
Ast= Myo-D /uhgol tixgoll vlstol AETolN Faw i,
AEZO] wlste] MT#oA = 226% S7tEichFig. 5D, Table
11).
Table 11. The Image Analysis for MyoD in muscle

G
Objective roup
Control AE MT
MyoD 63,913+1,324 9,847+524 32,11141,228%*

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.

5) 241 MSpAEA xR
28U gsprEdA 2L WA AR NP A 2§

et ol 2HG FHAA &

U 8-OHG Pgurgol

AEZ0o] H|3}o] MT#oJA= 70% Z4 T QchFig. 5E, Table 12).

Table 12. The Image Analysis for 8-OHdG in muscle

- Group
Objective Control AE MT
8-OHdG 3,806+250 50,339+1,559 15,137+£983***

Values are meantdeviation(n=10). Image analysis for 20,000,000 pixel cells. ***
p<0.001 compared with AE.
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Fig. 5. A: The Results of Masson trichrome stain in quadriceps femoris
of mouse. The distribution of fat in quadriceps femoris decreased in the
MT group compared to the AE group. Ctrl, Control group; AE,
Aging-elicited group; MT, Mixed herbal extract treatment group; M/T,
Masson's trichrome; Bar size, 100um. B: Regulatory effects of Mixed herbal
extract on inflammation in qudriceps femoris. The p-IkB positivity, which is
involved in the activation of the proinflammatory enzyme NF-kB, was
decreased by 62% in the MT group compared with the AE group. Arrow,
positive reaction; Ctrl, Control group; AE, Aging-elicited group; MT, Mixed
herbal extract treatment group; p-1kB, p-lkB immunohistochemistry; Bar
size, 50um. C: Regulatory effects of Mixed herbal extract on apoptosis
induction in qudriceps femoris. caspase-3 positive response to apoptosis in
the proximal muscle cells of the muscle fibers, which developed muscle
degeneration in the femur, was decreased by 55% in the MT group
compared with the AE group. Arrow, positive reaction; Ctrl, Control group;
AE, Aging-elicited group; MT, Mixed herbal extract treatment group;
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Caspase-3, caspase-3 immunohistochemistry; Bar size, 50um. D: Changes in
activity of satellite cells. Myo-D positivity was increased by 226% in the
MT group compared to the AE group. Arrow, positive reaction; Ctrl,
Control group; AE, Aging-elicited group; MT, Mixed herbal extract
treatment group; Myo-D, Myo-D immunohistochemistry; Bar size, 50um. E:
Regulatory effects of Mixed herbal extract on oxidative stress. 8-OHdG
positivity, which is caused by oxidative stress, was reduced by 70% in the
MT group compared to the AE group. Arrow, positive reaction; Ctrl,
Control group; AE, Aging-elicited group; MT, Mixed herbal extract
treatment group; 8-OHdG, 8-OHdG immunohistochemistry; Bar size, 50um
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