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Morphological Studies on Hair Growth Effect of Samultang-gamibang

in Alopecia Areata Mice

Gang Joo Kwon, Chang Hyun Lee', Moon Won Lee, Yeun Ja Mun, Doo Ho Choi, Hak Jae Lee?,

Ho Min Kim, Won Hong Woo*

Department of Herbal Resources, Professional Graduate School of Oriental Medicine, Wonkwang University,

1: Department of Anatomy, College of Oriental Medicine, Woosuk University,
2: Department of Prescriptionology, College of Oriental Medicine, Sangji University

This experiment examined the effect of Samuitang-gamibang (SGB) on hair growth in spontaneous alopecia
areata C57BL/6N mice. We first investigated hair growth effect of SGB compare to control groups after apply to oral
administration for 10 weeks and regional treatment in skin for last 4 weeks. We second investigated the number of
hair follicle and mast cells after treatment of SGB in spontaneous alopecia areata C57BL/6N mice for 10 weeks. We
third investigated immunoreactive density of neuropeptides in skin of spontaneous alopecia areata C57BL/6N mice by
immunohistochemical methods. The results were as follows : Hair growing effect of experimental group was observed
from 7 weeks after administration of SGB (87.5%). In experimental group, the number of mast cells and eosinophils
was significantly decreased compare to control group. Immunoreactive density of substance P and corticotropin
releasing factor (CRF) in skin of experimental group was weakly stained in epidermis and subcutaneous tissue
compare to control group. Immunoreactive density of CRF-receptor (CRF-R), CRF-binding protein {CRF-BP) in skin of
experimental group was increased in epidermis, sebaceous gland, inner root sheath, outer root sheath and secondary
hair germ epithelium compare to control group. These results suggest that SGB may be used in treatment of alopecia

areata.
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Table 1. Prescription of Samultang-gamibang (F4#):% ek 5, SGB)

L s 4+ B g g 2(Q)
#iE Rehmanniae Radix Preparat 69
= Angelicae Glgantis Radix 6g
S Cridii Rhizoma 6g
ge% Paconiae fadix Alba 69
LEX 57 Cinnamomi Ramuiys 29
L Carthami Fios 29
mEs Polygoni Multifiori Radix 200
Total Amount 489
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Fig. 1. Delayed hair regrowth of control group in spontanecus
alopecia areata of C57BL/6N mice (1a; 0 week, 1b; 2 weeks, 1c; 6
weeks, 1d; 7 weeks, 1e; 8 weeks, 1f; 9 weeks).
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Fig. 2. Accelerated hair regrowth of experimental group in
spontaneous alopecia areata of C57BL/6N mice (2a; 0 week, 2b; 2
weeks, 2c; 6 weeks, 2d; 7 weeks, 2e; 8 weeks, 2f; 9 weeks).

Fig. 3. Stereomicroscopic observation of dorsal skin in control group
(3a) and experimental group (3b) at 10 weeks.

ofgh Aol &
716 2 I A2 E-joﬂ EHsiie Rrdsans] el ]'(Flg 4b). LT
HEgEH ST S4H(eosinophils)d] HSHE H7| ¢
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9 AL iR ulglel FAY] £7F ARG LRl
(Fig. 5a & 5b).
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Fig. 4. Histological observation of H&E stained paraffin sections
demonstrates shedding hair and developed sebaceous gland in
control group (4a) and different developing stages of hair follicle in
experimental group (4b) at 6 weeks.

Fig. 5. Histological observation of congo red stained paraffin
sections demonstrates infiltration of eosinophils of perifoflicular
region in control group (5a) and no infiltration of eosinophils of
perifollicular region in experimental group (5b) at 6 weeks.

TEZA W HITHIE 4=0] #3515 YotE7] 8k U8 6
ZF} 10 Fofl toluidin blue E4B3} alcian blue HAE AJHEIH
18 FE Y dFE YT OE ot 4E 6 F T uink
Al E £429] B3l= Table 2004 H&= HEQ} Zho] A 4btollA] 105 +
38ME VBRSSO Ager QA9 thE 4= 483 + 3470
2 7 Iou AEEE AFo sk se ot
AE oA 227 + 292 o) uiste v £7} {95}
Al Ladhs 82 HArkFig. 6a & 6b). 3t alcian blue G344
O HITHE 49| Wals #ESH vl FakrolAl 29 + 1.047)
OlRA L} tHE T M= 31.2 £ 28702 Fakzol Bldkd &8I
CHFig. 7a). 2Lt MEINKAS Foidt AETolAE 174 +
38ME tETO) Hlolkd FALUA dadle 48& BE35omH
(Table 2), tHAE T A19] alcian blueol] QARE H|TI ZES A&
Tof Hisle] gueE e o o

25ICKFig. 7h)

Fig. 6. Histological observation of toluidine blue stained paraffin
sections demonstrates many infiltration of mast cells of dermis and
subcutaneous tissue in control group (6a) and a few infiltration of
mast cells of dermis and subcutaneous tissue in experimental group
(6b) at 6 weeks.
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Fig. 7. Histological observation of alcian blue blue stained paraffin
sections demonstrates many infiltration of mast cells of dermis and
subcutaneous tissue in control group (7a) and a few infittration of
mast cells of dermis and subcutaneous tissue in experimental group
(7b) at 6 weeks.

Table 2. Numerical changes of mast cells stained by toluidine blue
and alcian blue after administration of SGB for 6 weeks in alopecia
areata of C57BL/6N mice

Toluidine blue stain Alcian blue stain

Normal group’ 105 ¢ 38 29 + 104
Control group? 483 £ 3 312 + 28
Experimental group’ N7 2.9* 174 + 38

values are Mean+SD, 'Normal group © Normal C57BL/6N mice “Control group : Saline
administration for 6 weeks 1 alopecia areata model of C57BL/6N mice “Experimental
group : SGB administration for 6 weeks In alopecia areata model of C57BL/BN mice
Significant differences as compared with control group : *, P<O.05.

Adl 146 TS UEIKAS TAFSLL, 7-10 9] 4
F0o NREEZE WA & UH 10 Fao] X
A W BB EY 22E Toluidin blue PHUOZ BASH A7)
Table 30ll4] B Hi9} 20| HAFFolAE 145 + 347 0]QS
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ot AEFAME 175 + 43702 v 7o) Hlgkd RO 4
A31F T} BESh alcian blueo] HARE HITHA| 2O = HAalto|
Al 5.8 + 1.801919mH, HEFoA & 351 + 25712 E7181% 2.
L}, d8lTolAlE 125 + 2570 thAidol HIgle]l S48 UA
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Table 3. Numerical changes of mast cells stained by toluidine blue
and alcian blue after administration of SGB for 10 weeks and together
with spread for 4 weeks in alopecia areata of C57BL/6N mice

Toluidine blue stain Alcian biue stain

Normal group’ 145234 58+18
Control group’ 54239 351225
Experimental group® 175843 1254825

Values are Mean+SD, "Normal group : Normal C57BL/6N mice *Control group Saline
administration for 6 weeks in alopecia areata model of C57BL/BN mice Expenmemal
group : SGB administration for 6 weeks in alopecia areata model of C57BL/BN mice
Significant differences as compared with control group, P<G5.

w3l 43} 10 Z20) toluidin blue QA0 9B} HITIH £ Q) 2
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Table 4. The immunohistochemical stain density on the
neuropeptides of skin after administration of SGB for 10 weeks and
together with apply to skin for 4 weeks in alopecia areata model of
C57BL/6N mice

Subatance P CRF
subcutaneous subcutaneous
dermis Hssue dermis issue
Normal group +* L4 + +
Control group +4+ 4 + 4+ + 4+ + 4+ 4+
Experimental group + + Fr n

* Jmmunchistochemical staining density. +: weak stain, +-+: mild stain, + + +: srong stain

3. Neuropeptideo] Thot HEAXZSISH HHat
1) Substance P

Substance Po] th3} MelRlES FakzolA Eaoh Tjo]
njersHA LIERGT AT} 315HE AlolollA) ZBIA LiEkiTE. T
EFoE Fo), Xo W 2919 wskEY A dokA 1
Elgton, AglTols Taig} ZimlAlololet Aokl UEkd
T e 2YolA o]oksAl LERITHFig. 8a & 8b, Table 5).

Fig. 8. Imunolocallzation of substan-P antigens was observed
heavy stained density in back skin of control group (8a) and weak
stained density in back skin of experimental group (8b) at 6 weeks.

2) Corticotropin releasing factor(CRF)

CRFo} thst HaulSe Fawe 29 Hule 438719 9
ZExoA BELE UERd tiEZolA = 3ot TR0l
wlokalA LIERTE A TolslE ED9 sAdoN SEEE
Lkt T, olgl wlel 470l e W, AEZRM 25
L}ERTH(Fig. 9a & 9b, Table 5).

Fig. 9. Immunolocalization of CRF antigens was observed was
observed weak stained density in back skin of control group (9a)
and mild stained density in back skin of experimental group (Sb) at
6 weeks.
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Table 5. The immunohistochemical stain density on the
neuropeptides of skin after administration of SGB for 10 weeks and
together with apply to skin for 4 weeks in alopecia areata model of
C57BL/6N mice

Subatance P CRF
subcutaneous subcutaneous
germis tissue dermis tissue
Normal group +* ++ + +
Control group + 4+ +++ +4 4+ + 4+
Experimental group + + + + +

* immunohistochemical staining density: +: weak stain, + +: mild stain, +++: strong
stain

3) CRF-receptor(CRF-R)

CRF-Roj et Wejuise g4zl 3% Eslolil 2ol
VIEbt T AZ719) W, 9RZ R BEEE UER2H HE
FolAe Eulol A7) BFAc vlokiA Uekdrh 48

oAl E3, ol B9 Al A W, ARZEA 2o

rr

mojuleo] VERG T, DA 3 27} ZefoldulHEM S5
2 UERJTHFig. 10a & 10b).

Fig. 10. Immunolocalization of CRF-R antigens was observed was
observed weak stained density in back skin of controi group (10a)
and heavy stained density in back skin of experimental group (10b)
at 6 weeks.

4) CRF-binding protein(CRF-BP)

CRE-BPo| cf3t HleleiS e FuzY 3% £, 42719
W, oimZx % 2%} Fujolilyl(secondary hair germ
epithelium)oll 4] EELZE UERG L thETIA T EolojMet
njokskAl LiEkdth ABEOIAE E3, 1A, 2} Bejokal,
ofe] ©A9l WAl Qe W, AETRM SEEE VERITH
(Fig. 11a & 11b).

Fig. 11. Immunolocalization of CRF-BP antigens was observed was
observed weak stained density in back skin of control group (11a)
and heavy stained density in back skin of experimental group (11b)
at 6 weeks.
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£8]5l= substance P= &%‘*Eﬂoﬂﬂ 81 neuropeptideZ oz MBS UMk Aol Agh Hido] Aa X0 7]
AR E URAASU) Audle], gl4eslg 285, M QIS MAHAE HAWMZO] Alojghal AZteT)
2i] g2 Y fRES A3 22 U2 257158 5, 22 0\891 A duE E¢siH MYBEkE Y +250 2 1)
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ol 2k A5 VeI T’/}E 2o M= vjekshA LEERNS o) Aol AT & AHHQ AT/ @ EoZIch
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