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(57) Abstract: The present invention relates to a pharmaceuti-
cal composition comprising vitrified periodontal tissue-derived
mesenchymal stem cells for prevention or treatment of male in-
fertility. The pharmaceutical composition for prevention or treat-
ment of male infertility according to the present invention recovers
sex hormone levels in seminiferous tubules of atrophic testes and
blood to normal levels through improvement in the activity of lipid
metabolism enzymes in the liver, thereby exhibiting remarkable
prophylactic and therapeutic effects on male infertility. In addi-
tion, the periodontal tissue-derived mesenchymal stem cells which
are an active ingredient in the present invention can be obtained
in the most non-invasive manner and as such, are expected to be
advantageously used as a cell therapy product for male infertility.
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A 1. Xof FHEH F FHF E71AE £1]
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IREZE FYIIR O, o5 A3 FAREYH R ¥y ith AVl
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AR ahe] Ak Al 2 skt A7) X of =R A o M TV AR
(mesenchymal stem cell)S 2] 8} 7] $13+o] collagenase type IV (Sigma, USA)E
3047 EAaA Y skl ok A2 E® 22 & 100 um cell strainer (BD FalconTM,
USA), 40 um cell strainer (BD FalconTM, USA)°ll Z}2} gkx}d] A& % 15ml
YA FE (15ml polypropylene conical tube; BD FalconTM, USA)°ll 71 th&
A /A EF Ealo] 4l 9F3 H 2] 2B (amphotericin B, Gibco, USA)7} &
DPBSE ©|-&3}o] 1500rpmoll A 5+4-3F YA -2l she] 5 =Hd] Al & skl o

10% FBS (fetal bovine serum), 1% L-=FEFY (Glutamax™% 1%
A H/AEF Enlo]l A& E E3= 4mL DMEM (Dulbecco's modified Eagle's
Medium)S AF-&38}o] 25 T-Z 2}~ = (NuncTM, Roskilde, Denmark) Wl 4] 5% CO
2, 37°C¢} 53 (humidity) =71 0 2 A 7] 2213} 524 HEF X o} 523 2] of A
FHE 9 S71AEE w stk ml A= 3L ol ghH A w A B T
=0l Folatr] upE Aol Althm & 4~53] o] A X E 0.25% E H2A/EDTAR
| 9F-8-7] vpehol A W o] Wl 3 DPBSE A %3}l o). & A 4271
(hemocytometer)E AF-&30] ¥-8] 8t A2 &-& 7|53kl M 1x106 7| & 27
DPBS 200 ulol] 3|4 st o] & A 3ol AFE-5t3lt) (o] 5t MSCse} gHeh).

AA e 2. AL HHE THFH BEY FEED Ax

20-22g2] 8- 4~7 C57BL/6] W}-5-2= 40w} 2] & Central Lab Animal Inc. (Seoul,
Korea) 28] T-ul810] AL§ 31910}, B8 nh9-23= 124]¢be] k7] &
FrAste] W 254 2542°C, 5 30-40% 2 Al 2 22 ol o &
AFEA R 5o AT P AE L TSR ] 4 RO
LA T

1. thZ&+" (Con) (n=10): 103+ A /g-2] o]

2. HFD 135 (n=10): 105°%F 60 keal% 2] A& E 3oz arA W2 o] + 105 F
200 ul PBS 574 F¢

oX.

™

aA 2l o] 555 75 9 95+ F 1x10 6/200 ul MSCs

4. MSCs 13 (n=10): 1053} 60 keal %] A<
LA HEA] o] 855 3 [x10 /200 pl MSCsS 59 914

= BE RS-~ 59 AlFTS 4 3%FaL, 1057 F 0.5 ul/g tiletamine-zolazepam
(Zoletil®) Z 0.5 ul/g xylazine (Rompun, Bayer Korea Ltd., Seoul, Korea) &
A3te] g AYA T A 2 A} (cardiac puncture)dFo] wh--222] & oS-
551, o shelo] E3E PBSE #Fstel 47 G2 AAg. 4,
a2 BAAFE ANL S FAE st R E F
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2 1ok §2l 5HA o] 3=t (p<0.05). MSCi T 2] A% MSC2| 3 A
-] Al HFD “13-3} "l alste] A7 o] & A 3] Sokth (p<0.05). <t T &F2] 47
14] B ‘4‘}3]'”] upe} 7Fo] HFD “1E 9] 7F 88 t) &9l ] ) 3 2] 5]

Z 7891 31 (p<0.05), MSCi 18- HFD 1 &9l v 3] &3] 748 1t S5<
LFEFS .1 (p<0.05), ¥FH MSCs 15 HFD 183} vl aléto] §-¢] 3k 2fo] &
Kol A gr kvt 8, arslk Take] A1, 5 19| Coll YER vlef o], HFD
9 ng FEke thol vlE 28 FAaE e (p<0.05), MSCi 2
MSCs "L y_% HFD 155 Wl ate] a8k o] @A 8] S7tet a2

I A T (p<0.05).

A 3. MSC Fo AF9] 2434 4
g skl B Ao} FM ] frof 1 B AR AR AiE
o], zA A BAS st} 7k, 18 222 49

AN 7|5 DA 71 o ek el 7]19] 5 um T 2
= ddsiih X}%]_‘jfﬂ (xylene)& AH-&ate] 224 Ao A st A&
rehydration) 3t % H&E (hematoxylin and eosin) S5

sl A E B&E 242 g, Al F 34 & A A permount (Fisher
scientific, NH, USA)Z vl-® ¢t % 38}¢ v 4 (Nikon Eclipse 80i) 2 Photo
Imaging System (Canon 600D) 2. = 4 AL 5 2015151}, Al A ¥ (seminiferous
tubule) A & 2 @ o] t] 3] (Leydig) Al 3 5*+= NIS Elements BR3.2E A}-8-35}¢]
245ttt 2 2F 9 107kg] af 20X AT = 15075 =459 a
(WF--2= 9 3 field, 2} field & F2H91 2 A28 o 570), 2l ol v 8] Al 1= 3070 €]
A g ol A el A A= 5 ek (h-2> 7 3 field, 107F2]). 72 A 35 1= 20
L ERH ST

520 YERl Bk} ol th 2t & Al ol A A @A o et 4
AAA QL gk A st B4 & LhERd v HFD “LE-2 Al ¥ o] =717}
2 Bk 2Fa1, 30% 452 Al #hell A A M 3 (spermatid) 9] 57F & A,
W7 (lumen)©] g7tk WZkell A A28 Ad o] dojubA] &= 5o v A4
o] ¥ g &Ittt ¢hH, MSCs 2 MSCi “L#-2 L3 27}
315 5 AL, Wkoll A A7 AA = 5 AT A S B s Felskdvt
(A). =5 M A F2] 49 HFD 15°] v Bt @ A3 ZHastqlan
(p<0.05), MSCs X MSCi L35 o A &= A& do| 7l T 7Fsto] Al d el =2 8+4
7ol f14] 8] 35 -& gttt (p<0.05) (B). Yol HI2EAH EE

y

oX

dot fm

A8z @ oIt 3] (Leydig) A1 2] 49 HFD 13- tl 2w B}l AlE 57}
A 3] 728kl (p<0.05), ¥ MSCi 2 MSCs “15-0l A= A3 527} & A 3]
Z7H3He 221831t (p<0.05) (C).

A7) A ANE Fal, A o] 2 18 920 &

37 Ad s o
sdeERdol AT or AxE o Ao} Frlzd 7 A SVIAE
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[78]
[79]
[80]

[81]

[82]
[83]
[84]

S
o]t MSCs 15 Hu} A5 2 A A 35 o 423 %] ]
ol ato] ol T A g o A= MSCi LHFTHS MSC 1350 2 Aeldle] 23S

A e 4. MSC T o] @& A EAME #4]

LA Hr2jolel ol &l =g Al EAPE S H7Fsl] 98ke], TUNEL +41 2
783} ¢l TF. TUNEL (terminal deoxynucleotidyl transferase-mediated dUTP nick end
labeling) kit (TUNEL, Roche, IN, USA)E o| &35} 3k 313k 22| o] A ZAPE
(apoptosis) =& H7FsERAth. 7 Sekol 2ol M 107] @ o F2HH =2 A g ste]
4001 & sholl Al A o= Al &) o] 425 TUNEL &4 Al e & A3t
=A% 2] H S AAE o 5 5412 NIS Elements BR3.2.5 AF-8-3}¢]
A e = E A 1 23S 3 YERA I

52 30 vEbdl whe} 2 o], HFD 155 9] 1t 3

= 2o A o=
A ol dA 3] Frtetglar, Aot FREA i TG SVAEE FAE
MSC 1550l A= @A 8] 2t &2 skt 7] datE S8, F R
a8k 22 EAo A arx| Aol el of ol Al AR o] §A]3] F7Fsk: (p<0.05),
T SVIAIEE ol Fol wrek Al Abd o] A A8 A e gelssitt

(p<0.05).

AA 4 5. MSC £ w& 3t 7] 9 ¥z}
HA B BER o) ol ~EZA thAtel B E 2k
13l o} ZrhEFA| (aromatase)<} CYP1A29] & =& HAZ Ao =
AT W 24 389 Al (immunohistochemistry, IHC) <
AL 0.1 M A EZA BT (pH 6.0)0] 10%-3F Eo &8 E915431,3% H,0,
2 30% FoF A Lo A kA 7] o 2 el A ¥ Altfol A (peroxidase)
A AN AT 22 AHES 1:1000. % 34 ¥ ABP (LS-B12124, LSBio),
e RyY np9-2 g4o] & A E (anti-cytochrome) P450 1A2, CYP1A2
(sc-53241, Santacruz), & F 24 24l g-o} ZrlelA| (ab18995, Abcam)Z
4eCol| A WAl S5 whg Al FTh 71§, 1:200.0 = 3] A %] a1 vlo] @ ¥l v} A3
22} 314 IgG (Vector Laboratories, Burlingame, CA, USA)E 48471 ¥, ABC
A] F (avidin-biotin-peroxidase complex; ABC Elite Kit, Vector Laboratories) 2. =
HES Al T B.& £ 2Fo] =& 0.05% DAB (diaminobenzidine tetrahydrochloride;
Sigma-Aldrich) &. 2 2218k 2 Mayer's hematoxylin & 2 oz QA T} 2y 13
& 3070 field (107] Eeto] == 8] A B H 370 & 29 field)ell A 48 AT E
BBk, g A e ool v g ANtk 1 AnE K 4% 50
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[85]

[86]

[87]
[88]
[89]

[90]

LERA AT

= 40) YR Bl o], 11 A (liver parenchyma)ol] X Who] 2] ¥ of] u}e}
HFD "1 9] o} =2ZntetAl] Had B 57F @ A8 F-7Fg /b4 (p<0.05), MSC
ol A = g Aol AR el whet of & ubebA] W A w7t 7l A 8]
HABHRA S-S A1 (p<0.05) (A R C). 3, (ko] F2 o ~ERZ]
F2Fe} 84 (hydroxylase)?l CYP1A2+= Tz 9] (el A A A 4 o2 3+ 951 A
el ¥ HHE, HFD T15g ol A o] 54 08 A4Skl MSC TL3 ol A i gh
Aol A g ol wre) CYP1A29] WAL A 3] 3598 gRlIstltt (B 2

}7

D). 7] A3hE Fol, B4 B9 BREW) $149 27 A EE ol 3ol ue}
5ol HQl o) 2ER A AL 355 11, o & Fa) Aol 7t f g
nh§ 2ol 4 ZF AW EE G A E 2 15Tk 4] Az 4, HFD
R R AP ERE BFPol fEHo] o 2E2A At g4 A A
2 A Akt

Tl =
] E = Qb= 2 A 4 3 Wl (Androgen binding protein, ABP)2] 7 -5~
vt o] Al 7] A eel A sk ¥ = §HH, HFD 130l A& Al 2
Al o] A W3t = A4 glo] Wl o] f A 8] ZHA S gkt
(p<0.05). §HH, S SV M EE Fold 45 ABPY A& {28t
F7Fe= ettt Al A3 E B3, ABPY W& A= A2 Ee] AR
ofu g} arx|HbA o] & Qlaf gl (hxA] E4bo) mE =
3}

k=)
gl
oX,
}01'
ru
i
(A
=¥
ofl
~
fof
i)

A Al ¢ 6. MSC F 9

A A] e 200 7] A & H S 8 A A H 2} (cardiac puncture)dto] wh-2 0] oS
TR AL, 400 x Gl A 1033 A2l ste] A& - 38HaL AE A7EA]
-80°Ce] HEBFQATE Ao} FH
NALFDel| ¢ & #5%¥ 43
ELISAE 58 v} g A o)) 9l vl AE 2 H & (T; ADI-900-065, ENZO),
17B-estradiol(E2; ADI-900-174, ENZO), FSH (LS-F39325, LSBio), LH (LSF22503,
LSBio), TNF-a(ADI-900-047, ENZO), IL-1pZ #2418}l t}. 1 235 & 69
HERH ST

% 60 LEFJ Bl9} 7ho], HED 1E oA Bl 2 E 2EH 2 X7} §-9 8H
g o1} (p<0.05), MSC o o] % & %3] F7Fsh& G183t (p<0.05) (A).
ol ZnlelA| ol ol &l B | 2H| 2o 2B AZE 178-estradiol®] 7 5-, HFD
2ol L X7 A A 8] SR o (B), A= o] A A el
&l dshi= H 2 E 22 H £/17B-estradiol 42 MSC 5o o] ¢ & A 3] -7}t v
(p<0.05) (C). 471 235 Fal], LA 2l o] & Bdo|A A= ol

FEW 5 9o, o8 FUe FUAL Tl A ART 5 Y2

L

tt

fol
I
i
Mr
44
o
o
~Nd
e T
)
b
%0
rlr
A
5.
ro
ol
N
A
=
2
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