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Effect of Yikgeebohyul-tang (Yigibiixue-tang) on Hair Regrowth and
Cytokine Changes on Hair-Removed C57BL/6 Mice

Jung-Ae Hongl, Mi-Yeon Songl, In-Hwa Choiz, Nak-Won Sohn3, Seok-Hee Chung1

Dept. of Oriental Rehabilitation Medicine, College of Oriental Medicine, Kyunghee University
“Dept. of Oriental Ophthalmology & Otolaryngology & dermatology, College of Oriental Medicine, Kyunghee University
3Dept. of Neuroscience and Brain Disease, Graduate School of East—West Medicine, Kyung—Hee University

Objective: Yikgeebohyul-tang (Yigibiixue-tang) is one of the representative prescriptions for invigoration of vitality and
nourishing of the blood. This study was carried out to investigate the effects of Yikgeebohyul-tang (Yigibiixue-tang)
on hair regrowth and cytokine changes in a shaving model of C57BL6 mice.

Method: Five-week-old mice were acclimated for 1 week at a temperature between 21-23CE, 40-60% relative
humidity, and 12h of a light/dark cycle before beginning of the experiment. There were two groups including normal
saline (control) and a positive control of oral intake of Yikgeebohyul-tang (Yigibiixue-tang) extract (sample) in 18
female mice. The test compounds were topically treated once a day over 14 days. The hair regrowth was
photographically and histologically determined during the experimental period of 14 days. Revelation of TGF-f1 and
EGF were also determined using immunohistochemistry. In addition to that, IFN-y, IL-4 and IL-10 were determined
in serum.

Results: Hair regrowth in the sample group was promoted earlier and faster than the control group, as shown by
concentrations of hairs and thick-hair ratio in the sample group. TGF-1 was not revealed in either control orsample
group. EGF was strongly positive in out root sheath of some thick hair of the sample group. Serum IFN-y was
significantly decreased in the sample group compared with the control group at 7 experimental days. However, it was
not significantly decreased at 14 experimental days. Serum IL-4 was significantly increased in the sample group
compared with the control group at 7 experimental days. However, it was not significantly decreased at 14
experimental days. Serum IL-10 was decreased in the sample group compared with the control group, but with no
real statistical significance.

Conclusion: These results suggest that Yikgeebohyul-tang (Yigibiixue-tang) has hair growth promoting activity and it
can be used for treatment of alopecia. Also, these effects relate to EGF revelation of hair roots, a decrease in serum
IFN-y, and an increase of serum IL-4.
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Table 1. Herbal Constitution of Yikgeebohyul-tang (Yigiblxué-tang)

o
TET 7S hET(Control) O, Z5HAIMNES
AT & APT(Sample) &2 LRI 2
T 18uk M o2 Sglon], Hegst ofEe) A

I~

&

Herbs Dosage(g)
ES1GiTA) Astragali Radix(stir-bake with honey) 6.0
Ft Atractylodis Rhizoma Alba 6.0
A A Crataegi Fructus 4.0
7 Cyperi Rhizoma 4.0
e ] Pinelliae Tuber 4.0
793 Citri Percarpium 4.0
k% Hoelen 4.0
() Massa Medicata Fermentata(stir-bake) 4.0
E'S () Hordei Germinatus Fructus(stir-bake) 4.0
R Glycyrrhizae Radix 4.0
JEAD Magnoliae Cortex 32
w1 Amomi Xanthioides Fructus 32
WY Angelicae Gigantis Radix 2.8
174 Paconiae Radix 2.8
W7 v Rehmanniae Recens Radix 2.8
AZ Ginseng Radix 2.4
=PeNT Poria 2.4
EIRES Ophiopogonis Radix 24
ik Polygalae Radix 2.4
JIE Cnidii Rhizoma 2.0
N Saussureae Radix 2.0
4B Zingiberis Rhizoma Recens 4.0
K& Zipyphi Fructus 4.0
Total 80.4
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Fig. 1. (A) Representative sections of scores and (B) sample of Hair Regrowth index (HRG index) calculated with area
percentages and scores.
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Fig. 2. Representative animals of hair regrowth of C57BL/6 mouse. Yikgesbohyui-tang(Yigiblixue—tang)
administration(sample) promoted hair regrowth of C57BL/6 mouse.
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Table 2. Changes of Hair Regrowth Index Following YBT Treatment on Hair Removal C57BL/6 Mice (%)
Day after hair removal
Groups Ist 4th 7th 10th 14th
(n=18) (n=12) (n=12) (n=6) (n=6)
Control 0 4.8+0.6 27.6£4.9 130.8+11.1 208.9+15.2
Sample 0 4.2+0.5 69.2+5.6%** 168.2+£12.5* 253.5+£10.8*

Data present Mean + Standard error.

YBT; Yikgeebohyul-tang(Yigibtixue-tang).

Control; group treated without any treatment after the hair removal.

Sample; group treated with Yikgeebohyul-tang(Yigibiixué-tang) water-extract administration after the hair removal.

Statistical significance was verified with Mann-Whitney U test between the control and sample group(*, P<0.05; ***, P<0.001).

7 FEAORE A BRFE Hate] RO ZHE A) FSEAFE S A7, g2 194 0%,
2 go] AFdE RS #ET F Yoy wS- 497l 4.840.6%, THA 27.6+4.9%, 1047l
AeE 22 WEgon, 10¢A s I 130.8+11.1%, 14480l 208.9+15.2%S Ehfo] 1
Al R apgEo 2k go] e s #Ed ARE 7U7A Kt 79HE 14Y74A 0N 2
T A, 14YAs FEHoVE AT AR H3tE el itk olol HIste flimnS AT
do] 3] Abwtth olol Blste] dflimine T3k AATLS 1L 0%, 427l 4.2+0.5%, 7
ATEAZ AYFE 79A7A = W) 2 ARl 69.245.6%, 1050 167.2+12.5%, 1497
HZ=alg ot 79A o] Mo g W ¥R R} ol 243.5+10.8%% UER O] bzt Hlste] 747
g Bloen, 108 % 13 upgZztA] go] 2} o= P<0.001, 109419} 144Aol= P<0.059] <43
it 29 HAoe] o YA, 1444 o= v WA Be FEAFY F7H JERHATK Table 2, Fig. 2,3).
Aoz Yol &3] Al Aehth(Fig. 2). $EA

FE 5 72t 7 2o HEA ving AAEA 3. WAk o] xA)8HA W3}

Control Sample

Fig. 3. Representative animals hair regrowth of C57BL/6 mouse at 14th day. Yikgeebohyui-tang(Yigiblixue—tang)
administration group(sample) promoted the effect of hair regrowth compared to the control group.
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Fig. 4. Representative sections of H&E stained skin tissues of C57BL/6 mouse at 14th day. Yikgesbohyul~tang
(Yigibtixue—tang) administration group(section 3 and 4, sample) promoted healthy development of hair follicles and
inner root sheaths compared to the control group(section 1 and 2).

ol AW, WEZR wde] FEA X 4
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Fig. 5. Representative sections of immunohistochemistry
against TGF-B1 on skin tissues of C57BL/6 mouse
at 14th day. Yikgeebohyul~tang(Yigiblixue—tang)
administration group(section 2) promoted similar
TGF-B1 expression compared to the control
group(section 1).
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Fig. 6. Representative sections of immunohistochemistry
against EGF on skin tissues of C57BL/6 mouse at
14th day. Yikgeebohyul-tang(Yigiblxue—tang)
administration group (section 2, arrows) promoted
increase of EGF expression on inner root sheath
compared to the control group(section 1).
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UrEhH or, WrIzdE S4WE()s et AR o3 APTE] Ye=TH S IL4
WATHFig. 6-1). olol Hlate] Giuimins A+% E RS 1949 18.3+1.2pg/ml, 74 Aol 10.3+
A% APFL Aoz F7)7F 9 FF ol LSpgmle 2 ZHAadtal, 14949 13.541.2pg/mlS
Qmo] g Zol = BGFol tiste] plekdh(+) £ 2 FUISITh Akiiie BTFAd AdTe
T FEE(EHY P vEhhglen, 53] F

N

1A 17.5¢1.4pg/ml, 7L 15.2+1.6pg/ml, 14
17} 7k s A Abdes 99 YR v Aol 14.8+1.3pg/mlOE o] Hlste] 7YA|

$ 738K (+++) EGF $AuH-3-S Yel) I thFig. 6-2). o] P<0.059] #23 83 1L-49] =712 JeEIQ

(Table 4).
6. @7 [FN—vy<] W3}

— 2 0o =
yE HE2TL 19400 8.3+1.5pg/ml, 7L Aol 218.3 AE o] AFFE HoZREH ZAT IL-
+43 9pg/ml O 2 AAFA ZF7HEAT 14D A9 102 2T 1YA ) 53.5+53pg/ml, 79 R0l 43.7
53.2+12.1pg/ml o2 ZrA8tTh SRS AT +4.6pg/mlO.Z 7aabal, 14970 46.2+4.2pg/ml<
Table 3. Changes of Serum IFN-y Level Following YBT Treatment on Hair Removal C57BL/6 Mice (pg/ml)
Days after hair removal
Groups Ist 7th 14th
(n=6) (n=6) (n=6)

Control 8.3£1.5 218.3+43.9 53.2+12.1

Sample 5.8+1.2 105.6+25.3 48.5+10.3
Data present Mean + Standard error.
YBT; Yikgeebohyul-tang(Yigiblixué-tang).
Control; group treated without any treatment after the hair removal.
Sample; group treated with Yikgeebohyul-tang(Yigibiixue-tang) water-extract administration after the hair removal.
Statistical significance was verified with Mann-Whitney U test between the control and sample group(*, P<0.05).
Table 4. Changes of Serum IL-4 Level Following YBT Treatment on Hair Removal C57BL/6 Mice (pg/mi)

Days after hair removal
Groups Ist 7th 14th
(n=6) (n=6) (n=6)
Control 18.3£1.2 10.3£1.5 13.5+1.2
Sample 17.5+£1.4 15.241.6" 14.8+1.3

Data present Mean + Standard error.

YBT; Yikgeebohyul-tang(Yigibuixue-tang).

Control; group treated without any treatment after the hair removal.

Sample; group treated with Yikgeebohyul-tang(Yiqibiixué-tang) water-extract administration after the hair removal.
Statistical significance was verified with Mann-Whitney U test between the control and sample group(*, P<0.05).
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Table 5. Changes of Serum IL-10 Level Following YBT Treatment on Hair Removal C57BL/6 Mice (pg/ml)

Days after hair removal

Groups Ist 7th 14th
(n=6) (1=6) (n=6)

Control 53.545.3 43.744.6 46,2442

Sample 45.7+4.1 40.343.6 41244 4

Data present Mean + Standard error.
YBT; Yikgeebohyul-tang(Yiqibtixueé-tang).
Control; group treated without any treatment after the hair removal.

Sample; group treated with Yikgeebohyul-tang(Yigibiixué-tang) water-extract administration after the hair removal.
Statistical significance was verified with Mann-Whitney U test between the control and sample group.
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