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Effect of NDM Hair Tonic on Hair Growth Promotion in C57BL6 Mice

Sang-Yoon Nam, Jun-Hwan Mun, Young Won Yun, In-Jeoung Baek, Jung-Min Yon, Kwang-Chuel Ryu* and Beom Jun Lee”

College of Veterinary Medicine and Research Institute of Veterinary Medicine, Chungbuk National University, Cheongju 361-763 and
*Damocosmetics, Inc., Seoul 110-460, Korea

Abstract — NDM hair tonic is composed of several plant extracts which are known to be used in oriental medicine. This
study was carried out to investigate the effect of NDM hair tonic on hair regrowth in an alopecia model of C57BL6 mice.
Hair of six-weeks old mice were trimmed by electric clippers and electric shavers, so as not to damage the skin. The next
day, mice without visible scraches were selected, randomized and separated in groups of 6 mice. There were four exper-
imental groups including saline (negative control), 50% ethanol (vehicle control), 3% minoxidil (MXD), and NDM tonic. The
test compounds were topically treated with 0.15 m/ per mouse per day for 2 weeks. The hair regrowth was determined pho-
tographically and histologically and the quantity of endocrine factors, IGF-1 and TGF- B, in the skin of mice was measured
by PCR. No clinical signs were found in all animals. The topical treatment of NDM tonic for 2 weeks to dorsal skin accel-
erated hair regrowth faster than either the controls or MXD treatraent. The NDM tonic treatment also promoted hair follicle
development and elongation as compared with the controls or MXD treatment. Both NDM tonic and MXD treatment sig-
nificantly increased the expression of IGF-1 and TGF- B in the skin of C57BL6 mice as compared with the controls (p<0.05).
These results suggest that NDM tonic has a hair growth activity and be useful for the treatment of baldness or alopecia.
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Table I—Major components of NDM tonic

Components (Kg/100 Kg)
Major components  Salicylic acid 0.500
Nicotinic acid amide 0.300
Emolients Gardenia seeds extract 0.500
Sweet flag extract 0.300
Moriradicis cortex extract 2.000
Aloe extract 3.000
Propylene glycol 2.000
Flavoring agents Rosemary extract 0.500
Lavender extract 0.200
Moisteurizer Collagen 2.000
Preservatives Methylparaoxy benzoate 0.100
Solvents Ethanol 48.000
Deionized water 40.600
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Table II — Absolute organ weights (g) of mice in an alopecia model by shaving after topical treatment of test compounds for 2 weeks

Saline 50% EtOH 3% MXD NDM

Body weight 22.5+1.58356 21.714+1.00776 23.984+0.43299 21.7167+1.30216
Testis (left) 0.09512+0.00551 0.0887+0.00957 0.09074 +0.00456 0.09167+0.00252
Testis (right) 0.09262+0.00347 0.0874+0.00492 0.09012x0.007 0.07467x0.0215

Epididymis (left) 0.04316+0.013 0.0304+0.00275 0.03694 +0.0063 0.03167+0.01762
Epididymis (right) 0.03465+0.00295 0.0371+0.01215 0.03554+0.01369 0.03233+0.01.365
Prostate 0.04096+0.01174 0.0408+0.00849 0.03684+0.01305 0.03833+0.01872
Brain 0.42556+0.01943 0.41238+0.01844 0.42006+0.0171 0.43133+0.02602
Liver 1.38564+0.10491 1.29072+0.07537 1.4625+0.06337 1.17067+0.15372
Spleen 0.06744+0.01075 0.05946+0.00548 0.07924£0.00662 0.094+0.01819
Kidney (left) 0.16816+0.0504 0.14176+0.00531 0.15212+0.01397 0.135+0.01735
Kidney (right) 0.16292+0.01878 0.14722x0.01062 0.154+0.01079 0.124+0.01778*

*Significantly different from control, p <0.05.
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Table III - Relative organ weights (g) of mice in an alopecia model by shaving after topical treatment of test compounds for 2 weeks

Saline 50% EtOH 3% MXD NDM
Testis (left) 0.42276+0.04688 0.40849+0.0315 0.37834+0.01563 0.4221x0.02074
Testis (right) 0.41164+0.0297 0.40251+0.00778 0.37575+0.02661 0.34382+0.11748
Epididymis (left) 0.19182+0.0693 0.14+0.01338 0.15402+0.02631 0.14582£0.08983
Epididymis (right) 0.154+0.01476 0.17086+0.05059 0.14818+0.05703 0.14889+0.05468
Prostate 0.18204+0.0408 0.1879+0.04197 0.1536+0.05538 0.17652+0.07954
Brain 1.89138+0.0814 1.89914+0.06277 1.75142+0.08663* 1.98619+0.19825
Liver 6.1584+0.34234 5.94418+0.24378 6.09782+0.34388 5.39064 +0.28633*
Spleen 0.29973+0.03482 0.27383+0.01855 0.33039+0.03219 0.43285+0.09215
Kidney (left) 0.74738+0.16754 0.65285+0.03457 0.63426+0.04973 0.62164+0.08466
Kidney (right) 0.72409+0.06072 0.678+0.03645 0.64209+0.04373* 0.57099+0.05343*

*Significantly different from control, p <0.05.
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MXDTeAN = wiekgt FEAIE Hionh, NDME2 7P 3t
23 GASHA do] Ak AS #EE 5= QIvk(Fig. 1). &
9] AR FINE scoring systemel] 23l B SAUE BBt
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(Table IV).

Saline

50 % EtOH

3% MXD
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NDM

14 days

Fig. 1 - Comparison of hair regrowth in an alopecia model of C57BL6 mice by shaving after topical application of test compounds for 2 weeks.



126 e BER - 899 - A -

Table IV — Comparison of hair regrowth in an alopecia model of
C57BL6 mice induced by shaving after topical application
of test compounds for 2 weeks

Treatment Score
Saline -
50% EtOH +
3% MXD ++
NDM tonic +++

YK NDMS| ZAIN wookit

A E3 3 NDMS il T¥atar] "ol Afeke s 83t
Aoz HAsIGILE Salined Folgt SAURTS 14Y Fel=
A2} "ol AkA] o= A%, 50% EtOHE Fo8t Fof|A
149 Fofl m|u)dt Ax2 Yol A3hth(Fig. 2). NDM& =X
3 49 Foll= ARE F47 FA7IY] AEIEA v AAEAL

SRAE WYr), BF 726l WFale] BE FAL w] A

Saline

50% EtOH

231131, B2 100l AR AR A dsiich =
- 1490l Alng F-97h g "2 dAF o dol= A
- E9E < AT (Fig. 2).
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< 82X saline hair follicle §X17] e &As% 2L}, 50%
EtOH =272 Z$+ 2dule] mo] d3os widwgIt}
(Fig. 3). 3% MXD ¥ NDMTollM= 239 71 S7HISE
Wolgl mgule] BEto] 4A gdste] st e ¥

3= S BITHFig. 3).

Yo gno| EAMMEEN 5%
142 §of ¥ 3joA IGF-1 & TGF-pY) 2L 2815
], IGE-1¢] 7% saline®} 50% EtOHolA A9l 5415 28

o rir

NDM

0 day

4 days

7 days

10 days

14 days

Fig. 2 — Hair growth changes of C57BL6 mice in a time-dependent manner in an alopecia model by shaving after topical application of NDM

for 2 weeks.
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Saline

50% EtOH

3% MXD

NDM

Fig. 3 — Histological observation of hair growth in an alopecia model
of C57BL6 mice by shaving after topical application of test
compounds for 2 weeks. NDM and 3% MXD promote hair
follicle elongation compared to the controls. H&E, x40.
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TGF- &2 tzT 22 241 salineTollA WaAHe] $x)7}

mf- w9k o 50% EtOHTolA 2vl, 3% MXDZollA] 14H),
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=3 Fig. 5).
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Fig. 4 — Comparison of IGF-1 expression in an alopecia model of
C57BL6 mice by shaving after topical application of test
compounds for 2 weeks. *Significantly different from
control, p<0.05.
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Fig. 5 — Comparison of TGF-B expression in an alopecia model of
C57BL6 mice by shaving after topical application of test
compounds for 2 weeks. *Significantly different from
control, p<0.05.
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