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FE2l - C57BL/6N A F 2} hairlessi ol A] ®e] AAAF71d 33 w9y 2 4~2] #3} 32! neuropeptid&2] =
A3 WakE WRAT AT EE dohhs BUZT, TIZT 3 TH=7e) obye] 2 Weus&
Aoz AAF7ER dojui= wiste}l &R} A AAES HAs Al B
C57BL/6N A F ol A Ry w]wbiZe] = 2% 1A RE] 35UA7IA = A3l Fashe Heks nolov
21947 e] ewrl dojd Hejo] y|Horjx Z7}slelt}. Substance P, CGRP, CRF, CRéceptor12]32 CRF
binding proteim] Hg W z2 318t AT 1, 3, 8dAd: A o2 uofslg ot 35U Al w7}
A QA=) ek 21971 ] &x 5 AF e} 2994 &Er) doint F 2 drFel AFE Blwdt vt 2194
o] etmg AFA A GAE A v BT =79 2 A5 3UdALE UMM & F7l8he 78k
+ Bojovt AF 214 &grF (no pigment M FAde AFE RYd =3 uAe] THZF Fo
CD4/CD8 <} 2] v &2 AF 394, 8UA|, 3504 = AAstH A CDA/CD8FAIAH 2] u| o] Zrlal= 7
Fe ngon, AF 219549 duF (FX7]19 &, no pigmentiiAEs 29U DdrF (A9 IR
pigmentpll ®]dted 53] CD4 <} dA =] Th =57} dxaHA 2Hastsdt

Hairlessqi Aol 4] =] 3] vk £9] 4= 24 % 3YA e 7dA7HAE 2 Wsrh glglont 139438 21
AR WA ES] S BAHF] Z7ksle Agelden] 560Ae] A ¥3e] wjeE SsE ve
2 go] A3 4 9)¢l}. Substance P, CGRP, CRF 8t W o xx]3}st A et wrmr) deo}:= 3,7, 13
ARl = wleFatel ot 'Rt dejuy] Alztehe 174 3E SR} dofd 21U A 564 = st
A ol s GAsgdet v BTYZTY $E- AF 139740 BTYZT B5 HuAs nch} 9u
7F AlEE e 2 FRE] Azbe] Al whel AxtE kAo wak w|Ake] TR =T 30 CD4/CD8HIM =
o) MlgE A A 1397 (2 7)ol HehAE el

o|Ake] AdAztz w©x 9l wiwnel FHE Q=L w|wkEZ 42| W3}, neuropeptide (substance P, CGRP,
CRF)®] 994 7= d HAukg-3} B3l #A71 3l& Aoz Atasd
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2] Ao 9ate] Yo} AH3loza] He A
A7) (anageny) R3S mH o=z 3= FA3E

CD4' ¢} CD8' TH x| Asatgo] ¢lsle] o}j7}
A EAA ke aele] g Az wei
ol BT ehte Arhdy Aoz
(Carroll = 2002), 327 283 &%
Ehs "HadEA AEge B o
ARl olie] sl Yeh Aow AZET
gle}. o] A3k m(hair bulb)y] =+
Z7¢] 24 (Sato 1976 wigel I n]H:
gk M o] Z7} (Kohchiyamas 1985), 213 39
o] Huke ALE-(BystrynS 1979)% =74 class
| == class Il MHCE}$1¢] Wl o] Z7}glchy 3
o} (Khoury 1988).

LA BEA| 2] = FTlske] "o AR
7] (anagen) g 3}7] (catagen),&*] 7] (telogeni}o]ei]
A F7IH e A9 S A "] RS
Z73h= d it (Paug} Link 1988).c]4 3 ©
o) AFAE ob WHAA e Aol olsje]
A Ak A BAlEe] EAksE 71A e
9] 5} A A &} (Hardy 1992, Stenrs
1993). 78 2 o] AF7)= vl E o W
el AA7E Qlem, o) ]2, Al 25, gly-
cosaminoglycarg 7+ H|9HA|Z EH|E9]
= FA17} etz skgd ok (Moretti 5 1967, 1976).

ge] F715el AAEse A9 -7q (Link 5
1990, Pauss 1991), AFs| - 7+ed - 214 <]w &3 (Slom-
inski 5 1991, Stenns 19939] Az A4 = 13}
oul 53 2le] Hw, "ol Al glejA] ]
WAZY A5 oldgoss Wz 25z
o] Azatgel o3 vpr|eA 2L AITH 7%
£ olssh= Wl AAEL AlFEteEt Ats gl

Qo) AAmde el Hefshed Al

AN Zol| A Fu]=:= neuropeptidel substance £
AZBMZA A A= axyez DA EE
| Adste} (Tausks 1993). SubstanceXl o4
yAEN] g gl I RgE a3
7)%s& 3hH (Tausks 1993), 3 Zoll= 4
fr, 23 2 "3 52 oY 7pA] AIA xS
o #eJgta kit (Pauss 1995).
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sEdss 2 A 89 )
714ke- (Williams 5 1992y} w2 mjiy] =
A B9 (Van Moffaert 1992y 3 etw = (De
Waard-Vanderspeks 1989)g §3stc}h, ~E# X~
+= vasoactive neuropeptide (Wallengrgn1986), lym-
phokines—2| 32 o}& 33t il &S F3led 4
Zu}-2o Fred 3l s} (Sternbergs 1992).
ol2]3 &x 3l Wwel AwE o7 7} 2dE
= w9 53 geFstr] dEe] AEs 71Ae whel
717} ol B2 IR 8AE s v o
glslich B A Fo|al= C57BL/6N A F ¢}
hairlessA F ol A o] AAF7H=2 dojup= vt

=l

Agozs 9o AAF/EE Dol g 1
o} BAE AAEE Fohh A e,
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C57BL/6N A} ¢} hairlessA] oA &©2] ARF
7] w3}
1) A= 25 gy 2]e] C57BL/6NAA A3 10}
e A7 F Rkt AAE EAF 1Y, 39,7
, 35U o] A} AF ¢} 21UA o] D AYF (S
Aoz gdrrl dejd ¥RZ 21A-1e]g} FhH,
= ob ¥ AA InE 21A-28 Y €m 5
29UA e MR dofih= AF (FAHoE R
WE7E dojuis I35 29A-1o8} 3P, ©R
A A4 985 29A-28 3 77} ertEl A 54
C57BL/6N A4} AF A AF e 5714
gdrel rrt Jojuhi= AF A =] 7}
2 Wizt AFsE o o]4-3ksw(Fig. 1).
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Fig. 1. Photograph of C57BL/6N mice during their postnatal growth periods.

3y 74 13Y 17¢ 21d

Fig. 2. Photograph of hairless mice during their postnatal growth period.

FAe= o o] 31} (Fig. 2). I)3e] gryg R5 HFAe HPsiA Al
normal buffered formaling2}z} Carnoy£-<jo=

d w14 F QWA wpgel SJate] S,

) ol EBEI|EA 274 drsbg g AA stebios ze)stel, 2o F 7pm
=A% BRI sk wHASIA £5 9 2L AL 244 F2E BB 3
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alo] HEE A& Asa}d T, el = o] s}
2 H3s}7] ¢)38ked toluidine blue} alcian bluey
AL At =3k I3 22W oJ27HA] neu-
ropeptideg #23s}7] st W x21518H2 A
He o]83kdh

2) Lol HAZXZX|SIStAM A7d

| B z24 neuropeptidg #23}7] ¢)3le] cal-
citonin gene related peptide (CGRP) substanceP
ezAsst gae AYsige ddzsta o
A& 98 whdst =%]& 0.1 M phosphate buffer (PB)
= A F 22 AR WAH 9le Fst
Z4E AAS] 9sted 0.3% HO,& *]2]stx 1%
normal goat serus 0.3% triton X-100c.2 147k
Aelste] wlBoly U wbeE AAsA
CGRP M2 1:400022 3]A3t Ux}skA] (rabbit
anti-CGRP)Z, substance R3A-2 1:30000.2 3]
A8 1x}8}A) (rabbit anti-substance B 2= o]
olmal 5 AlLo]A] 24A17F ek WA et

2Ed 2 ¥ neuropeptide] FA-E $]3te] 1z}
3}A4]+= rabbit polyclonal antibodyl CRF, CRF
receptor, CRFbhinding protein (Santa cruz}| =
o)g3loiet. A Aze] AlE 1:5000.% 314
g 1z} A S 22 A H| Hojrmy] A2e|A] 124]
7 WA 24717 F<t WEEAIF G o]w 13} 3|9

3]42 0.1 M PBi 1% normal goat serum (Vector

Laboratories, Inc3l 0.3% Triton X-100 (Sigmay|
He] Q= AL Agadd. 1 F zAARse A
294 1527 23] 0.1 M PB=E A3} Hsu %
(1981)2] ®HHe)| wle} 2%} A3l 1:2000.2 3|4
%l biotinylated anti-rabbit IgG (Vector Laboratories,
Inc.)ell Ao A A7} 7} HE-g-AIFi . vhA] 15%
7+ 23] 0.1 M PBEA#A & A & peroxidase}
#A% ABC §-of 7} Ao 1A7F 71=F wE
S A FAE 15 oA 0.1M PBE 1587 23] 443}
3 YA 30mge] 3-3 diaminobenziding 150 mL
2] 0.1M PB| 9l gefoa] 5E7F kA7 &
ZakE 445 0.005%=7] A7fste] 2o
S& o 587 APt Wgol B 24

o}x] 0.1M PB2 oj2|x}8| 44381 gelatine]
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3) H|Z} FMe| T&B 2=} OfM|EZS| B35}

C57BL/6N A # 2} hairlessAyF el AAF71" T
&B YZ7E WA S5k A3E DA ¥
) FAE A2 014 D FANE 259
< zA3}3 1x 10 cells/welbl] PE conjugatedanti
B220%! FITC-anti Thyl antibodgy} PE-anti CD4/-
FITC-anti CD8 monoclonal antibody (1 : 30 dilution)
2 o]F QAste] 4°CollA 3087t HkS-Al7] A laser

ﬂd
2

%

flow cytometer (excitation: 488 nm, emission: 525

nM/FITC, 575 nm/PEEs o] &3} Z}zte] Al F9]
Hz79] olAE A 3}9 v} (Shortmang 1974).

4) BAEM

=E At meantSEel®, EA% o4 2
A2 student’st tesbl] 2]3le] A3} PEL2
P<0.05% %e4e] gl Aoz dAstgsh

2 i

C57BL/6N A # ¢} hairlessA)F] ==& o] L3}
Qo) 4 Fr1e dofib wiRE 4o w3}
9 g Aote] wE wRh £ PEH)E, neu-
ropeptide (substance P, CGRP, CRF, €RE&ceptor,
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sk

= O 3}z
OE“{l'ZEL

1. C57BL/6N A% o|83to] =7} Yok
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Table 1.Numerical changes of mast cells stained by toluidine blue and alcian blue during postnatal growth periods in C57BL/6N mice

1Day 3Day 8 Day 35 Day 21A11 21A-22 29A-12 29A-2
TB® 48.8+32 327423 23.6+3.6 24.6+4.6 55.1+4.3 26.0£4.2 29.8£4.3  12.1+3.4
AB® 17.0+3.7 8.5:3.5 12.8:6.8 3.5:1.9 17.4:4.6 12.8:3.0 1.8+15 2215

121A-1 : Alopecia areata, no pigment (telogen phad)A-2 : Normal skin are@29A-1 : After alopecia areata, pigment (anagen ph428p-2 :
Normal skin are&’TB : Tluidine blue °AB : Alcian blue

Aol = 48.8£3.271, 3UA|l &= 32.7+2.371, 8¢ SupopulatigSplenocytes)
A= 23.6+3.671, 21 A= 26.0+4.27] 1=
a2 35¢4AolE 24.6£4.6M2 24 FRE AAS
s A Ee) 4 AR tashe ATE w
e}, Tt 2194 2w} dofid 2¢] (21A-1)%}
grrb dojubA] k> B9 (21A-2)dME= A7
55.1+ 4.3l (Fig. 7)2} 26.0+4.27) (Fig. 9= +
FolelAE B 2ol Blen, 2034 Hm &
eyl dojuiy gle 39 (29A-1)9} €I} o] 3D 8D 35D 21D 29D

A @S $91 (20A-2)e1ME 27 29.8+4.37) 2} Fig. 3.The changes of subpopulations of splenocytes during

1213424 F Bl = g2 Ao]E vehd postnatal growth periods in C57BL/6N mice Bslgmp-
%E]-(Table 1). hocytes; T, Flymphocytes; Th, Fhelper cells; Tc, T

Alcian blue] QA% BRhZe] S 24 = 1 ;{tzz);iggglylszlgi?éf day; 8D, 8 day; 35D, 35 day; 21D,
ARel|= 17.0+3.7, 3UA| o= 8.5+3.571, 8UA| <]
= 12.8+6.87, 21dA o= 12.8+£3.00) 12]x 35
ARo|= 3.5+1.YN= A FHE] AR A oo} (Figs. 12, 14, 16, 18, 20k3F 2195 gx A5
AR gashe A%e gk 2o 2194 9= 9 2994 gE F leAAE viws vl 2194
7b deold F9)eh &mrt defubx] ok F-9]ollA gRAF A 7FetA G = ok (Table 4).

Subpopulatioii%s)

X 7 7} + L
= 747} 17.4+4.67) (Fig. 8_)9Jr 12.8+3.07) (Fig. 10) .
A F BelellE o] ApolE Hlont 29UA CSTBLENAAE HlA) BT ETe) S A
o 5 Htu ) doi}y gl Be =7l 9o . o == T
= OTL P Sl A St Ul % 394 19.14+2.3/2.0+0.5%¢] 5% Aol u]3}

U] oke Helex 7zt 1.8+1.5)9 2.2+1.5
MeA F B9l Aele mol: gotort
9= 399 vlage Wi we AolE vk

o} (Table 1).

§

o] 88U 29.3+0.5/8.7+0.4%, 351 A of|= 30.2
+5.6/12.2£1.5%= Az} =7}3lom, AZ 2159
gm 2 ($A]7] I)&, no pigment- 22.8+2.3/ 6.2+
0.8% w3 29UAe] &x (A7) I, pig-
2) HAZXZISISH AAMEHO|| 2|5t neuropeptidel| 3AH mentp| A= 34.1+1.2/11.8 1.7%= B/TH =19
a2 vlgo] BT HAIA 7t (Fig. 3). =3k H]

Substance P, CGRP, CRF, CREceptor1&] 3l A THEZF 9] CD4/CD8AIM 2] v|&S A3
CRF-binding proteirg- o]-8-3}o] C57BL/6N2] A3A}F 3 A3} A& 344, 844, 35dA A 2z}t 2.6+
714 g == B8 vl 1, 3, 8204 (Figs. 11,  0.3/1.5-0.2, 6.1+0.6/ 2.8+0.2, 12.3-0.6/8.4+
13, 15, 17, 19|= dados dMzz uwjeksl  0.8%= A4 tiie] CD4A/CD8SFAAME2] u]&
Aot 24 F oF 35YA = v A FAH o] Zvlsle= HRlE BYlow, AF 2149 Hry
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0%

(21A-1, no pigment}] 5.5+0.4/3.4+-0.4%1 w]3} z+sle] XAl oS it S E 21U A=
o] 290UAe] g® F wtmZ(29A-1, pigmentlA  miFe] AAle] §hAE] dejuw 1w EHL 175~225
12.0+1.0/5.8+£0.7%= E3) CD4 fAA 29l ThE um A =2 FAYA T FR|Ae| AL wdsigict
=z 37} AR s Z7Fste (Fig. 3). 319, FAM = (Fig. 22). 24 % 56UA1= IR Me] wkgo] H=3}
o A2] CD4/CD8} M 2= A% 3UA, 8UA, 35 v 29|33} I]3159] AFxAFo] FAHAL =
Ao A} 747t 6.8+0.9/ 1.2+0.3, 5.9-0.9/0.4+ ol E3} 9 w|ubaz ekl @4 o] =alsls] @
0.1, 7.9£0.5/1.9+0.1%=2 = W3} Bo|x| ggfo ZE gk =3 A3 22 F7 = 425~505um A=
o, A% 2144 2] &% (no pigmentiAE= 6.9+ 2 FAYA S (Figs. 23, 26).

0.1/1.9£0.1%3 o7 294A¢] &x F wwy
(pigmentpll A= 6.9+0.8/1.1+0.2%=2 F Z7tol|=
Zke] 7} sisdct (Fig. 4).

2) |2 o HS}
Toluidin blue] GAF BT 2] $= Y F
A R TIA7AE 2 A3l gdglent 13%

192 E] 13 7lx] oLt R A|7|2t o SubpopulatiofThymocytes)
17m] o|F2| R A|7[of Yojrt= He gt OTh
WA o goel pEE olx Bi o7 =
< 6 -
il
1) == aE A &5
3
24 1ARE AR el wael A F 4
ztEn] IR ] whgo] m|okslH, 219 T 3 5 |
105~ 140pum $Ie} (Fig. 21). 24 = 7982E] 2 1t o
T 2o wde] Whgo] HAI] Yol zlF|9 7% 8D 35D 21D 29D
F7A7} 155~160um A== FAYA 2435 13
o gl muF = - g = 0 Fig. 4. The changes of subpopulations of thymocytes during
A= ":j‘ 3e] de?‘dpﬂ 3k A3 I postnatal growth periods in C57BL/6N mice Th; T
o] wietsln] 2¥Fo] T 175~200pmAy == helper cell; Tc, Feytotoxic cell. 3D, 3 day; 8D, 8 day;
TA]AT A 174ARE Zrgdo] £AE7] A 35D, 35 day; 21D, 21 day; 29D, 29 day.

Table 2.Numerical changes of mast cells stained by toluidine blue and alcian blue during postnatal growth periods in hairless mice

3Day 7Day 13 Day 17 Day 21 Day 56 Day
TB! 29.3+4.2 27.5t4.9 37.8£4.9 40.6:4.9 77.6£4.1 40.3:4.5
AB? 15.7£3.8 4.9+1.5 13.8£2.4 22.3t5.8 17.9:2.9 26.6£4.7

1. TB : Toluidine blue?. AB : Alcian blue

Table 3. The immunohistochemical stain density on the neuropeptides of skin during postnatal growth periods in C57BL/6N

1Day 3Day 8 Day 35Day 21A1 21A-2 29A-1 29A-2
SP + + + ++++ ++ + + +
CGRP + + + ++++ ++ + + +
CRF + + + +++ ++ + + +
CRF-R* + + + +++ ++ + + +
CRFBP® + + + +++ ++ + + +
Immunohistochemical staining density; weak stain;-+, mild stain;+-++, strong stain!SP, Substance BCGRP, Calcitonin gene related peptide;

3CRF, Corticotropin releasing factd€RF-R, Corticotropin releasing factereceptor® CRF-BP, Corticotropin releasing factabinding protein

18
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(37.8+4.9)5E] 2194 (77.6+4.1) (Fig. 24y} H]
WA E) 47} A F7hsle A el e) 562
Ao e 40.3+4.502 Az} 7FAst= AsFol|gioh
et 569419 BT 2 @9 5 vRHZE
wo] w2 4 Il (Fig. 27).

Alcian blue?| M= vigkMZ2] = 3,7, 13
Aol 2 W3l islont 1744 7E 564 =
RS wR Ee) 27} Fobshe ARE ny
o} (Table 2, Figs. 25, 28).

3) HAZTA| 5 HAMEHO|| 2|Ft neuropeptide2| AR
A =
o

Substance P, CGRP, CRF, CREceptor12] 1z
CRF-binding proteirg- ¢] &3}y hairless mice] A
AF71" JA7k= 2 #Es vl Substance P, CG-
RP, CRRI| ¥ "o w2 hwrt dofupe
3,7, 134l wleksh 945 9ot (Figs. 29,
32, 35) ARl Yol 219064 56H = A
shaA] w5 sk 344=190e (Figs. 30, 31, 33, 34,
36). 728\} CRFRz} CRF-BPeA:= z}o] &
FEE 5 glie (Table 4).

=

R

4) plofig

HairlessA) o A¢] v|A B/THZ o Rzl
A Z 3dAe 8.8+1.1/4.4+-0.5%, RIA<| 4.6+
0.2/1.7+£0.1%, 1A= 26.7+2.4/11.0+0.5%, 17
A5 24.3+0.6/8.8+£0.4%, 2RIA = 13.7+0.3/2.6
+0.1%, 5615 = 13.9+1.5/7.3+0.2%= A& 13
ARl BTHZF =% S Aot Al7to]
gl et Hxkz ZFasledo} (Fig. 5). =3k #]
2 THZF 52| CDA/CD8FAM £ vl&2> A%

\_.

Table 4. The immunohistochemical stain density on the neu-
ropeptides of skin during postnatal growth periods in
hairless mice

3Day 7Day 13Day 17Day 21Day 56Day
SP + + ++ ++ +++
CGRF + + + +++
CRP + + + I o

Immunohistochemical staining density; weak stain;++, mild stain;
+++, strong stain’SP, Substance BCGRP, Calcitonin gene related
peptide;*CRF, Corticotropin releasing factor
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ARt —

39, 74, 13Y, 17Y, 21%, 564 Aol 27+ 2.4+
0.4/1.1+0.2, 0.9:0.1/0.3£0.1, 10.0:0.4/2.8+0.1,
9.240.1/2.3£0.3, 2.0£0.2/0.7+0.19 4.9+0.2/1.8
£0.1%=2 A Y5 13dA HAAE el
o} (Fig. 5). 3k, A4 £ X 2] CD4/CD8FdA =
o W& AF 3¢, 74, 13¢, 174, 214, 564 A ¢l
7t7t 10.0+1.1/0.8+0.2, 4.6+0.4/0.6+0.3, 7.7t
0.4/0.5+0.1, 12.0:0.2/ 0.7+0.2, 11.9+0.1/1.9+ 1.0
% 10.240.7/1.20.3%z 132} 17UA o)A 7}

4 %347 (Fig. 6).

SupopulatiorfSplenocytes)

Subpopulatior(%)

3D 7D 13D 17D 21D 56D

Ei

g. 5.The changes of subpopulations of splenocytes during
postnatal growth periods in hairless mice B;lyBnpho-
cytes; T, lymphocytes; Th, Fhelper cells; Tc, F
cytotoxic cells. 3D, 3 day; 7D, 7 day; 13D, 13 day; 17D,
17 day; 21D, 21 day; 56D, 56 day.

SubpopulatioiThymocytes)
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3D 7D 13D 17D 21D 56D

Fig. 6. The changes of subpopulations of thymocytes during

postnatal growth periods in hairless mice. Thhé&lper
cell; Tc, T-cytotoxic cell. 3D, 3 day; 7D, 7 day; 13D, 13
day; 17D, 17 day; 21D, 21 day; 56D, 56 day.
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al

2t

gx 5l wel #AE o7 spA] 2B v
| wel st 71-dS w77} o=
2 grxaAs Aqusls dg= o]aee] 94l
2 oA C57BL/6N A F <} hairlessA 3 ol A
Bo] AALF 7]%1 01011,].‘_—_ H]u}/q]__!,__ o] W3}e}

_L_VO] 0]—330" -’4’6_]‘ t‘t‘ o)
ARz o] %U—E— dog|:= 89lES
Fropfj 7} shsdet.

1A ghort R=e, 4ERY £ A
)R] 3k Whe}7 el Folqeh. oleidt wint
RECICE DENEIE DR RE RS NP EAGE:
< ksl &3} ¢lem (Norrby 5 1976, Franzen
7} Norrby 1980),315 2] v]qkA| 24 heparire} sero-
tonin 24 o] Ho] A7 fFAF o8 7] WS
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Legends for Figures

7. Skin mast cells stained by toluidine blue in alopecia areata of C57BL/6N mice (21 day). Numerous mast cell are observed in
dermis. x 100.
8.Skin mast cells stained by alcian blue in alopecia areata of C57BL/6N mice (21 day). Degranulated mast cells are observed in
dermis. x 200.

9. Skin mast cells stained by toluidine blue in normal area of C57BL/6N mice (21x1agp.

10.Skin mast cells stained by alcian blue in normal area of C57BL/6N mice (21dagp.

11.Subatance P immunoreactive fibers are weakly stained in dermis during postnatal growth period (8 day) of C57BL/6N mice.
% 100.

12.Subatance P immunoreactive fibers are heavily stained in dermis during postnatal growth period (35 day) of C57BL/6N mice.
X 100.

13.CGRP immunoreactive fibers are weakly stained in dermis during postnatal growth period (8 day) of C57BL/6NL®lce.

14.CGRP immunoreactive fibers are heavily stained in dermis during postnatal growth period (35 day) of C57BL/6NLBfce.

15.CRF immunoreactive fibers are weakly stained in dermis during postnatal growth period (8 day) of C57BL/6XI0e.

16.CRF immunoreactive fibers are heavily stained in dermis during postnatal growth period (35 day) of C57BL/6N1fe.

17.CRF-R immunoreactive fibers are weakly stained in dermis during postnatal growth period (8 day) of C57BL/6X 10ige.

18.CRF-R immunoreactive fibers are heavily stained in dermis during postnatal growth period (35 day) of C57BL/6N mice.
x 100.

19.CRF-BP immunoreactive fibers are weakly stained in dermis during postnatal growth period (8 day) of C57BL/6N mice.
X 100.

20.CRFBP immunoreactive fibers are heavily stained in dermis during postnatal growth period (35 day) of C57BL/6N mice.
x 100.

21.Histological skin structure stained by H&E during postnatal growth period (3 day) of hairless mice. Numerous hair follicles are
developed.x 100.

22.Histological skin structure stained by H&E during postnatal growth period (21 day) of hairless mice. Degenerating hair follicles
and developed sebaceous glands are obser/&d0.

23.Histological skin structure stained by H&E during postnatal growth period (56 day) of hairless mice. Degenerating hajr follicles
developed sebaceous glands and developed collagen fibers of dermis are obstdded.

24.Skin mast cells stained by toluidine blue during postnatal growth period (21 day) of hairless mice. Numerous mast cell are
observed in dermisx 100.

25.Skin mast cells stained by alcian blue during postnatal growth period (21 day) of hairless mice. Numerous degranulated mast
cell are observed in dermis.100.

26.Histological skin structure stained by H&E during postnatal growth period (56 day) of hairless mice. Developed sebaceous
glands and heavily stained collagen fibers are observ@a0.

27.Skin mast cells stained by toluidine blue during postnatal growth period (56 day) of hairless mice. Numerous mast cell are
observed in dermisx 200.

28.Skin mast cells stained by alcian blue during postnatal growth period (56 day) of hairless mice. Numerous degranulated mast
cell are observed in dermis.200.

29.Subatance P immunoreactive fibers are weakly stained in dermis during postnatal growth period (3 day) of hairked9ice.

30.Subatance P immunoreactive fibers are mildly stained in dermis during postnatal growth period (21 day) of hairless mice.
X 100.

31.Subatance P immunoreactive fibers are heavily stained in dermis during postnatal growth period (56 day) of hairless mice.
% 100.

32.CGRP immunoreactive fibers are weakly stained in dermis during postnatal growth period (3 day) of hairlesd @fice.

33.CGRP immunoreactive fibers are mildly stained in dermis during postnatal growth period (21 day) of hairlessl@fce.

34.CGRP immunoreactive fibers are heavily stained in dermis during postnatal growth period (56 day) of hairlesd®0ice.

35.CRF immunoreactive fibers are mildly stained in dermis during postnatal growth period (3 day) of hairlessIaize.

36.CRF immunoreactive fibers are heavily stained in dermis during postnatal growth period (56 day) of hairlesd étice.
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Abstract

The Studies on the Factors Related to Normal Hair Growth
During Postnatal Growth Periods in C57BL/6N, Hairless
and Alopecia Areata Mice Model

Moon-Won Lee, Chan-Ho Oh?, Jin Kwon, Chang-Ho Song?, Chang-Hyun Lee

Department of Anatomy, College of Oriental Medicine,
!Department of medicinal biotechnology, Woosuk University,
2Department of Anatomy, Chonbuk National University Medical School

We have examined the factors related to hair growth regulation during postnatal growth periods in C57BL/6N,
hairless and alopecia areata mice model. We first studied the number, localization and granulation status of skin mast
cells during postnatal growth periods by toluidine blue, alcian blue and H&E staining methods. We second studied
immunoreactive density of neuropeptide (substance P, CGRP, CRFr&feptor, CRFbinding protein) in skin by
immunohistochemical methods. We third studied changes of subpopulation of splenocytes and thymocytes during
postnatal growth periods in C57BL/6N, hairless and alopecia areata mice model by flow cytometry.

The results were as follows : In C57BL/6N mice, the number of mast cells was decreased from 1day to 35 day during
postnatal growth period. But skin of alopecia areata model mice in 21 day, the number of mast cells was more
increased than that of normal skin. Immunoreactive density of neuropeptide (Substance P, CGRP, CRiecfiRF
CRF-binding Protein) in skin during postnatal growth periods in C57BL/6N mice was weakly stained in 1, 3, 8 day,
but immunoreactive density of neuropeptide was heavily stained in 35day and 21 day (no pigment). Splenic B and T
lymphocytes were gradually increased with growth, and significantly increased in 29otth{fsairless, pigment
group) than 21 daysold (hairless, no pigment group) C57BL/6N mice. Especially, CD4 positive Th cells in splenic T
lymphocytes were markedly increased. But thymic T lymphocytes were not shown any differences.

In hairless mice, the number of mast cells was not changed from 3 day to 7 day, but more increased from 13day to
21day. Immunoreactive density of neuropeptide (substance P, CGRP, CRF) in skin during postnatal growth periods in
hairless mice was weakly stained in 3, 7 and 13 day. but immunoreactive density of neuropeptide was heavily stained
from 17 to 56 day. Splenic B and T lymphocytes were most highly increased in ¥ldagsnetically hairless mice.

And CD4 positive Th cells and CD8 positive Tc cells in splenic T lymphocytes were significantly increased. And also
thymic Th lymphocytes were increased in 13 dayd and 17 daysold hairless mice.

These experiment suggest that the factors related to hair loss were mast cells, immunoreactive density of
neuropeptide (substance P, CGRP, CRF) and immune response during postnatal growth periods in C57BL/6N, hairless
and alopecia areata mice model.

Key words : Hair loss, Mast cells, Substance P, CGRP, CRF, CD4, CD8
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