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Immunohistochemical Study on Hair Growth Promoting Effect of
Yonnyuniksoogobon-dan
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Objectives: Yonnyuniksoogobon-dan (Yan Nian Yi Shou Gu Ben Dan {C4E%Z[EASY) is composed of 11 herbs

(Polygoni Mutiflori Radix, Lycii Radicis Cortex, Polia, Rehmanniae Radix, Rehmanniae Radix Preparat, Asparagi

Radix, Liriopis Tuber, Lycii Fructus, Acori Graminei Rhizoma, Angelicae Acutiloba Radix, and Pini Folium) based

on Yonryunggobon-dan (Yan Ling Gu Ben Dan [Efs[4)T) and Yonnyuniksoobulrho-dan (Yan Nian Yi Shou Bu

Lao Dan [E-4&:51NES)). This study evaluated hair growth promoting effect of Yonnyuniksoogobon-dan on the

shaved C57BL/6 mice.

Methods: Yonnyuniksoogobon-dan was treated by oral administration (Sample I) and oral administration plus skin

application (Sample II) once a day for 12 days. Hair regrowth was photographically and histologically determined

during the experimental period. Hair growth cycle related factors (EGF, TGF-1) and vascular factors (VEGF, iNOS)

were also determined with immunohistochemistry.

Results:

1. On gross observation of hair regrowth, Sample I and Sample II groups demonstrated acceleration of hair regrowth.

2. The hair regrowth index of the Sample I group increased significantly from 7 days (P<0.05) to 12 days (P<0.01)
after the shave while that of the Sample II group significantly increased at 12 days (P<0.05).

3. On histological observation, both Sample I and Sample II groups demonstrated histological improvement and
increases of number and diameter of the hair follicles.

4. EGF expressions on the root sheath of hair follicles were up-regulated in both Sample I and Sample II groups.

5. TGF-B1 expressions on the root sheath of hair follicles were not regulated in Sample I or Sample II groups.

6. VEGF expressions in the surrounding tissues of hair follicles were up-regulated in both Sample I and Sample II
groups.

7. INOS expressions in the surrounding tissues of hair follicles were down-regulated in both Sample I and Sample
I groups.

Conclusions: These results suggest that Yonnyuniksoogobon-dan has hair growth-promoting activity and these effects

relate to up-regulations of EGF and VEFG expressions and down-regulations of TGF-B1 and iNOS expressions on

hair roots.
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Table 1. Herbal Constitution of Yornyuriksoogobon-aan

Herbs Weight(g)
NGV Polygoni Mutiflori Radix 16.0
Ho B Lycii Radicis Cortex 10.0
FR Polia 10.0
A e Rehmanniae Radix 6.0
At Rehmanniae Radix Preparat 6.0
PNRES Asparagi Radix 6.0
FINES Liriopis Tuber 6.0
4"7 o Lycii Fructus 4.0
FE Acori Graminei Rhizoma 4.0
i Angelicae Acutiloba Radix 4.0
A% Pini Folium 4.0
Total 25 A
3. AR B AR SR JHE AFH R HazdFat] 945, °
o 2AENET BAa] 98 6299 Cs7BLE 2 IR MRS 299 ts 43S A
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score 2 score 3

HRG Index

= (area% of AX1)
+ (area% of Bx2)
+ (area% of CXx3)

Fig. 1. Representative sections of scores (A) and example of hair regrowth index (HRG index) calculated with area

percentages and scores (B).
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Fig. 2. Representative sections of the hair-shaved C57BL/6 mice for 12 days. Yonnyuniksoogobon-dan administration
(Sample 1) and Yornyuniksoogobon-dan administration plus skin application (Sample 1) accelerated hair regrowth

of the hair-shaved C57BL/6 mice.
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Table 2. Effect of Yonnyuniksoogobon—dan on Hair Regrowth Index of the Hair-Shaved C57BL/6 Mice (%)
Day after hair shave
Groups 1 7 9 12
(n=12) (0=12) (n=6) (n=6)
Control 0 61.1+3.3 122.5£13.0 219.2+15.0
Sample I 0 754455 180.0+10.61 268.3+10.2°
Sample IT 0 69.6+6.6 158.3+18.7 259.248.3"

Data present Mean + Standard error.

Control: group treated with saline after the hair shave

Sample-1: group treated with Yonnyuniksoogobon-dan administration after the hair shave

Sample-1II: group treated with Yonnyuniksoogobon-dan administration plus skin application after the hair shave

Statistical significance was verified with Student's T-test between the control group and each sample groups (*, P<0.05; T, P<0.01).
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Fig. 3. Changes of the hair regrowth index of the hair-shaved C57BL/6 mice. Yornmyuniksoogobon—dan administration
(Sample 1) demonstrated significant increase of the hair regrowth index as compared to the Control group (x,
P<0.05; T, P<0.01). Yonnyuriksoogobon—dan administration plus skin application (Sample 11) demonstrated

significant increase of the hair regrowth index only at 12 days after the hair shave as compared to the Control
group (x, P<0.05).
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Control

Sample |

Sample Il §&

Fig. 4. Representative skin sections of the hair-shaved C57BL/6 mice (longitudinal section of hair follicles). Sample |
(Yonnyuniksoogobon—adan administration) and Sample |l ( Yonnyuniksoogobon-aian administration plus skin

application) groups demonstrated histological improvement of the hair follicles. Sections are stained with H&E.
Scale bar in section 6 is 200 pym.

sheath®} outer root sheath?]
I gHFo] F& g 71 o

Control

3le], o & wud SEAHES JEAY (Fig
4-2, 4, 6; Fig. 5-2, 4, 6).

Fig. 5. Representative skin sections of the hair-shaved C57BL/6 mice (horizontal section of hair follicles). Sample |
( Yonnyuniksoogobon—aan administration) and Sample |l ( Yonnyuniksoogobon-adan administration plus skin
application) groups demonstrated increases of number and diameter of the hair follicles. Sections are stained with

H&E. Scale bar in section 6 is 100 ym.
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T #EEAY (Fig. 7-3, 4, 5, 6, Table 3).

6. VEGF 2de] W3}

=]
=
g AEE0] 40081& FFellA F 3~7707F HF
At} (Fig. 8-1, 2, Table 3). ool H]3}e] Adel4=
TEGES TS sample- IS 23 3 FHx
2o A VEGF7} gtd s A EE0°] oF 10~15707}F &
o] gizatel| Hlste S7hE oz #EEGUS

longitudinal

Fig. 6. Representative sections of EGF immuno-reacted skin tissues of the hair-shaved C57BL/6 mice at day 12. Sample
| (Yornnyuniksoogobon—dan administration) and Sample Il (Yonnyun iksoogobon—-dan administration plus skin
application) groups demonstrated up-regulation of EGF expression on the root sheath of hair follicles. Red
arrowheads indicate EGF expressions. Scale bar in section 6 is 100 ym.
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horizontal

Control

Sample | &

Sample I

longitudinal

Fig. 7. Representative sections of TGF-B1 immuno-reacted skin tissues of the hair-shaved C57BL/6 mice at day 12.
Sample | is Yornnyuniksoogobon-aan administration group and Sample Il is Yornyuniksoogobon-aan administration
plus skin application group. TGF-B1 expressions on the root sheath of hair follicles were not different between
groups. Red arrowheads indicate TGF-31 expressions. Scale bar in section 6 is 100 pm.

9 (Fig. 8-3, 4, Table 3), AWt A45
oo} FRE=XE WS sample-ll+ F=3F F 1070
ool #aElo] el Hlste] F7HE ZoE #
ZE A} (Fig. 8-5, 6, Table 3).
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7. INOS & o] Ws}

AR 12940 33 2L iNOSol| tE 1Yy
Zgtetaaste] BAg 23, AYATE FAS
iz 2y B2 59 2FA A (+++)
iNOS & o] &=} (Fig. 9-1, 2, Table 3). ©]

longitudinal

Fig. 8. Representative sections of VEGF immuno-reacted skin tissues of the hair-shaved C57BL/6 mice at day 12.
Sample | (Yonnyuniksoogobon—aian administration) and Sample Il (Yonnyun iksoogobon-dan administration plus
skin application) groups demonstrated up-regulation of VEGF expressions in the surrounding tissues of hair
follicles. Red arrowheads indicate VEGF immuno—positive cells. Scale bar in section 6 is 100 um.
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horizontal

Control

Sample |

Sample Il

longitudinal

Fig. 9. Representative sections of INOS immuno-reacted skin tissues of the hair-shaved C57BL/6 mice at day 12. Sample
I (Yonnyuniksoogobon-dan administration) and Sample 1l (Yonnyun iksoogobon-dan administration plus skin
application) groups demonstrated down-regulation of INOS expressions in the surrounding tissues of hair follicles.
Red arrowheads indicate INOS expressions. Scale bar in section 6 is 100 ym.
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Table 3. Effect of Yornmyuniksoogobon-dan on EGF, TGF-81, VEGF, and iNOS Expressions of the Hair-Shaved C57BL/6

Mice
Immuno-reactivity
Groups -
EGF TGF-1 VEGF iNOS
Control + + +(~5) -
Sample I /A ++ ++H(10~) +
Sample I1 /A ++ ++(10~) +

Control: group treated with saline after the hair shave

Sample I: group treated with Yonnyuniksoogobon-dan administration after the hair shave
Sample II: group treated with Yonnyuniksoogobon-dan administration plus skin application after the hair shave
Immuno-densities are demonstrated with +, weak; +, mild; ++, moderate; and +++, strong.
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