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Investigation on the effect of water extracts of Mangifera indica leaves
on the hair loss—related genes in human dermal papilla cells

Youngsoo Choil#, Eunmi Kimg#, Seong Hee Leeg, Hyosang Hanﬁ, Keekwang Kiml*

1 : Department of Biochemistry, Chungnam National University, Daejeon 34134, South Korea
2 : Department of Predictive Toxicology, Korea Institute of Toxicology, Daejeon 34114, South Korea
3 . Huluwa Agriculture & content, Geumsan 32721, South Korea
4 . Department of Health Administration, Joongbu University, Geumsan 32713, South Korea

ABSTRACT

Objectives | Mangifera indica leaves are well known for having a variety of benefits, including anti—inflammatory,
anti—tumor, diabetic retinopathy and diabetic vasculosis, However, the effects of Mangifera indica leaves on hair loss
inhibition have not been studied. In this study, we investigated to find out the activity of Mangifera indica leaves on
hair loss.

Methods : 2,2'—azino—bis—3—ethylbenzothiazoline—6—sulphonic acid(ABTS) analysis was performed to confirm the
antioxidant efficacy of the water extract of Mangifera indica leaves (WEML)., To examine the effect of WEML on cell
viability in dermal papillar (DP) cells, 3—(4,5—dimethylthiazol—2—yl)—5—(3—carboxymethoxyphenyl)—2—(4—sulfophenyl)
—2H—tetra Zolium (MTS) analysis was performed. The changes in the mRNA expression level of the hair loss and
hair growth—related genes in dermal papilla cells by WEML treatment were confirmed by quantitative RT—PCR,
Results : In dermal papilla (DP) cells, ABTS analysis and MTS analysis of WEML showed antioxidant efficacy and low
cytotoxicity. As a result of gene expression analysis through Quantitative RT—PCR, no changes in hair growth—related
genes BMP6 and CTNNB1 was confirmed, but inhibitory activity of WEML on hair loss—related genes EGR1, SGK,
DKK1, SRD5A1 and SRD5A2 was confirmed.,
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Conclusion : We confirmed that WEML has excellent antioxidant efficacy and a inhibitory activity of hair loss—related

genes including S5e—reductase genes, These results suggest that Mangifera indica leaves have a potential activity as a

hair loss treatment for hair loss and hair growth, Biochemical or molecular biological research on hair loss is needed.
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1. A=

1) 2Ry

Aol AFE Mangifera indica leaves:= XY= At
o+ A9 I A 2021 19 531

2) Ao 2 7|7

H AHS YA filter paper (Advantec No.2, Japan),
DMEM/F12 media (Welgene, Korea), FBS (Welgene,
Korea), 100 U/ml Penicillin, 100 gg/ml Streptomycin
(Welgene, Korea), Trypsin—EDTA (Welgene, Korea), DPBS
(Corning, USA), MTS solution (Promega, USA), eCube
Tissue RNA Mini Kit (PhileKorea, Korea), Qubit RNA
Assay Kit (Molecular probes, USA), M—MLV reverse
transcriptase (Promega, USA), 5X M—MLV RT reaction
buffer (Promega, USA), RNase inhibitor (Enzynomics,
Korea), 2X Prime Q—mater Mix (Geneybio, Korea) 9|
AREEQITE B Ao AMEH 7]7]+= CO; incubator (Thermo,
USA), microplate reader (Molecular Devices EMax Plus,
USA), rotary vacuum evaporator (Eyela, Japan), ultrasonic
cleaner (Branson, USA), The Qubit 2.0 Fluorometer
(Invitrogen, USA), AriaMx (Agilent, USA), SZAZAZR7|
(IlshineBioBase, Korea) S°]t},

2, vy

1) Mangifera indica leaves2| 4=

Mangifera indica leaves 100 g £%& &435}o] 73
E719A 42 12k SH 2 Let 4 WolFdnt goo] &
E AFdezRE 6 A 5% HEE H, 2L filter
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paper©| A ¢t oS A &stgtt. o] £ rotary vacuum
evaporatorg o83l FHAE Aoy, o] FEHNS 7Y
FAAXIE ol g5ty AR EEE AFsia). HF 5E2A=x

FEEL 11254 g0 2 582 11.254%2 AU,

2) M= HH

Ao AFEE NEZE Z8E AE (Dermal papilla cell,
DP)olo] SdistL Sjahefet mRape e RS ATTE
Agael AT AYAT, Bl AT BRE ATE
DMEM ke 10% FBS®} 1% antibiotico] H7HE wiek
Hoz FEAZHIFHQ 5% COq, 37C AL F-X31H Hj
Fatsic

3) itst 25 "It

A §%-2 Mangifera indica leaves 84 55 (Water
extraction of Mangifera indica leaves, WEML) 5% 25,
50, 100 pug/ml®}t resveratrol = 25, 50 pMo|A 2,2 —
azino—bis—3—ethylbenzothi'azoline—6—sulphonic  acid
(ABTS) assayE ©]&3 Hzwot FAitst G52 S48kt
ABTS 7 mM §%43} WEML7} Bf{-F AlZ] AlZAPEE9]
u)2= IS =A3517] Y3 potassium persulfate 2.4
mM &H4& T Ful2 Tahsin, 24 AR 5 A-L00A
2% A2 922 %3519 free radical AME]e] ABTS &
NS AT, HHSA]Z] ABTS free radical 299 80 ul<
96 well plateol] H7tetH L, BHdE FHTE AHESto] 314
AlZ1 & microplate readerE ©]-&3t%] 734 nmo] Tl A
S 2HHAS W 2] 0.7 229 £27} HES
ABTS working €98 A&stg . Sample 20 p1¢+ ABTS
working 49 80 u1E 96 well plated] F7}5to] 5 7t A2
ol Al BEGAIXl & 734 nmo] IFA FFEE S5
S35ty =29 #E ol&8 ARE AYsiA gL 2T
] A2E AT vuZe FFEE o9 Ao wet §
4tet B 5& AAbstct,

ABTS radical scavenging activity (%)

=1 — ASample_ASampleblank % 100
ABlank

Table 1. Primer sequences

4) M2 dE8 =

WEMLo| B35 NEZ9| NZ&4 = njA]= 9 53
3l7] Y3l MTS(3—(4, 5—dimethylthiazol—2—yl)—5—(3—
carboxymethoxyphenyl)—2—(4—sulfophenyl)—2H—tetraz
olium) assay® 483ttt E4E AZS 1 X 10%cells/
well2 96 well plateo]] E£F3tgon, EEA X (3
7C, 5% COzolA 24A17F 2t wigFst & Z+e] wello
WEMLE 522 X3k 3617 5 5 L3t viFstsd
o}, o] MTS Al¢F 20 pl& H7Fst] 490 nm Tl A
F=E SHSHAT. Ax AEELE 3T 22 2o

Rl As

ot

)

Az BEE (%)
= {(NEH7HEY] FEE-ANEAAY $35) /
=9 FF=} x 100

0.1 mg/ml =2 A3 F 36 A7+ 5 wiFstATt. vy
AL A AL BHF AEZE DPBSE AlZ 3 RNAE eCube
Tissue RNA Mini Kit2 3&38I9th Qubit 2.0 Fluorometer
< o|§3te] &3 RNAE AF3te] RNA 1 pgoll Random
hexamer (100 pmol/gl) 1 gl, ANTP mix (10 mM) 1 plS
Z+7Zy F71sl9 o™, DEPC—treated water2 & F3& 8 ul
2 g 65T F2 s2A 5 &3 HSAIR |, 2
2 5o WZAA Foh 2 sampled] M-MLV RT
reaction buffer 4 ul, RNase inhibitor 1 uxl, M—MLV
reverse transcriptase 1 ul, DEPC—treated water 4 ulg&
F7¥ete] & 73 10 plE H718H%ch cDNA 2 A&l
Al 10 B2 ¥HEAIZ & 50ColA 1 AIZE St BESAIH e
D.WE ARgsto] 1/562 3|43t th, cDNA 5 pl12F D.W 2 pl,
2X Prime Q—mater Mix 10 gl, forward®} reverse primer
(10 pmol/pl) Z+Z+ 1.5 p1E 4o A&ttt qRT-PCR2
AriaMx& ©|-83}9 BMP6, CTNNB1, SRD5A1, SRD5A2,
EGRI1, SGK, DKK12] mRNA %& W¥sE st 2
Tte] B2 f-actin®] mRNA L&FE o] &3t

Gene Primer sequence (5’ to 3') Product size (bp)  Annealing temp, (C)
F CAG TCC TTG TAG ATG CGG AA
BMP6 141 58
R CAT GAG CTT TGT GAA CCT GG
F ATT GTC CAC GCT GGA TTT TC
CTNNB1 142 58
R AGG TCT GAG GAG CAG CTT CA
F CCA ACA GTG GCA TAG GCT TT
SRD5A1 143 58
R CTA CCA GTA CGC CAG CGA GT
F GGA AAA GCG GCC AGT ATA GG
EGR1 131 58
R AGC CCT ACG AGC ACC TGA C
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Gene Primer sequence (5° to 3') Product size (bp)  Annealing temp, (C)
F ATA CAA GAC AGC TCC CAG GC

SGK 143 58
R TCG GAC TCT GCA AGG AGA AC
F TCT GGA ATA CCC ATC CAA GG

DKK1 147 58
R ATG CGT CAC GCT ATG TGC T
F TCA CCC ACA CTG TGC CCA TCT ACG A

B—actin 295 58

R CAG CGG AAC CGC TCA TTG CCA ATG G

3, 42 24 2 34 A=)
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Fig 1. Free radical scavenging activities of the resveratrol and
WEML by ABTS assay. n=3 (biological replicates). Average =+
S.EM
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HR{5 Ao WEMLo| A& N 284 =E 3157 ¢
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A&t F MTS assays AAstch 1 A3 WEML 0.025,
0.05, 0.1, 0.2 mg/ml F=5 A2|g Z$ B+ 90.0% Al
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Fig 2. Cytotoxicity of WEML on Dermal papilla cell. Dermal papilla
cell were treated with indicated concentrations of WEML for 36 h.
Cell viability was measured by MTS assay. n=3 (Biological
replicates). Average = S.EM
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WEML 0.1 mg/ml =5 AT 7., WEMLE AH23HA
%2 273 qRT-PCRE ©]83t] A2l mRNA #Hd
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Fig 3. BMP6, CTNNB1 mRNA expression level was measured by
gRT—PCR. (A) Regulation of BMP6 gene expression by WEML.
Dermal papilla cells were treated with 0.1 mg/ml WEML for 36 h.
(B) Dermal papilla cells were treated with indicated concentration
of WEML for 36 h. Data was normalized by S—actin mRNA
expression.
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Fig 4. EGR1, SGK, DKK1, SRD5A1, SRD5A2 mRNA expression level was measured by gRT—PCR. Regulation of (A) EGR1, (B)
DKKT1, (D) type 1 5a—reductase, (E) type 2 Sa—reductase gene expression by WEML. Dermal papilla cells were treated with 0.1
WEML for 36 h. Data was normalized by S—actin mRNA expression.
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ettt o4 Y thokst fE ARS TRt BT d
g4 25 (Water extraction of Mangifera indica leaves)
o] BO] A7 E 2o FFE VA=A E4F NEZE
Bl 22 gAY A 2A| Eokol] gt A+E skaLA}; sFaT
AA W At AfEtda AL E A =
=t oA BHE ASo] HFe R EASAY TdF R
A= o2 PA D} A vhgste] FHEZ Q] DNA,
RNAS} Azt ohallg  A|sztzo) &43 85 f=, 424
WS Sofl RAHQ FFe 2o, ma Asy AEyrE
L35 E2AN7)= Ao g3A QL AlZ AVE = =
Fo2 HYA= BRE H2AA FEFED Aavt RESHA
THEo] wmure] Belg ZaA gRE fEsH B, of
e G E WEMLZE o= AE9 Sd4a 2A5S
Vel =X] ABTS assays 53l g2lg 23} 7|& E44k4
2A%o] Holutt &7 resveratroldt H|LFGE U
WEML®] 25, 50, 100 pg/mlolA Z+2z}F 34,69 + 0.1%, 58.56
+ 0.54%, 94.6+0.9%2 5= F7} TE AL AAS
= F7Fste] ABTS assayol tigt AI2|=9} djzol B3|
WEMLS] =35 8414 £A5E EAT £ AU (F.2)
o8 JEE TRt theFst 28l Tofst= WEMLO| &
A F7)A AsHY BERS BH|ghe BT AlE o
sto] Az o) nX= &S FRlst7] Y3 MTS assay
AASET L= WEMLS Hd 29 =3k A
83 B{F AEo EAS dor] = A4 £A3FA
FE FT ¢ o A 50 L F=E st
il A1 x4 0,025 ~ 0.2 mg/ml =74 WEML
NZ MZEYEE ot 90.01%9 AZBHA=E
i) EAE ZHA] gttt MTS assay= u|EZ T o}
oA A= NADH, NADPHY| 98 tetrazolium salt7}
formazan® 2 v ™, o] MAHAES 490 nm SFEA =
Asto] NEZEAAEE E1eHe YHORE AE9 Aot Al
2y v 2Egol FYEE ZAHTFHY, 0.1 mg/ml HE)
WEMLE 97.24+ 24%9] BAEE YEhfo] 285 A9
FAoe & 54 XA g AL gAdgeH, o &
Aol A AT FE3 s=2 AHEstA (F.1)
MNEZEPE S04 d2 545 E9H 0.1 mg/ml 5%
WEMLE B35 Aol st F =o] Ao 47
719} WA thFst A3 BEoA vl A= P quantitative
RT-PCRE &3l ERlstitt. 2/4F A2 Y A= A1zt
2 ¢=d BMPEh= A5 Y EF 9 A2 2 A 371
AN FAZE fEsY mE G qAUG uig
CTNNB1& 2y A4 o)A Wnt signaling pathway=
Z 43l BMP A58 9JA|ste] mute] 421 £,
E3lol FAHRES 2FE3tE AAF REJAZHN EGR1L &
dro] Jg7)e zdsts myke] g AR Tedd?,
SGK+ = dgoa =g 43 X AA17]al, DKK1Z
Wnt/f—catenin A& A& AAetal A E AFES F-E351
A oA Zge TP m3 gmel glojA 5e-
reductase= 8% I 3Jl=v

4

P

Horr b of ofN it

B
(T I

reductaset= T|Fo|A T2 Eu|o} Ao &A1, H2F
5a¢-reductase= GAZEER T A2 HAEAHZEI I
Asto] APA, 8, 2L FH9 o] FE FEst
ﬁlt}gz), 1 2 A28 5a-reductase= 22 FH folo=z
Z-g-st=t FDAO|A St 22 A2A = A2¥ Sa—
reductase® JAFOEXN HAE Bro Hlez g
DHTO] A& HAaAA E48 229 A5 a5 YeY
B2 A2% Sa-reductase?] AAl= HAHT 22 SlolA
ARA A oS- Faster’,

WEMLS BMP6, CTNNB1 mRNA Z&of glojd & 4
FE vXA Fsroyt B AAE A= Al1E Sa-
reductase?] SRD5A1¢} A28 5e—reductase?] SRD5A29]
mRNA H&E B 50% ol F2A7 AL AT 4= AA
ot (F.3,4) 57t2 WEML7} 23t 4o 244 2re-&
8= EGR1, SGK, DKK1 32} && o v]2]= g&= &<l
YT E/F Az 0.1 mg/ml 5= T 9 E5¢F
=S AT B 2E A F71E 9ASt= EGRIL, SGK,
DKK1 §H2=9 HAE Zo] Z4stnt, R 2o
A 2 HES AR st 94 229 F8 9 DHT= =
7 Alze 2o 52 FEste] 28 A4 F71E 4%
718t FA712 FEgt), o] AaE S5 WEMLY A Al
REE MZO 5p-reductase mRNA W& o] ZHAEE= §
= WEMLO] EA43 224 Hold A7 axE vehd
T e 7He S AAlET
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