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Antioxidant and Skin Whitening Activities of Hirudinidae Extracts
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Professor, Dept. of Pharmaceutical Engineering, Kyungnam University, Changwon 51767, Republic of Korea

ABSTRACT

This study evaluated the antioxidant and skin-whitening activities of Hirudinidae extracts and their cytotoxicity profiles.
Methanolic (HNM) and ethanolic (HNE) extracts were prepared and assessed for total phenolic content and
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity. The total phenolic contents of HNM and HNE were 165 and 147
mg GAE/100 mg extract, respectively. However, both extracts exhibited relatively low DPPH radical-scavenging activity at 5
mg/mL, with 3% (HNM) and 15% (HNE) inhibition. Skin-whitening potential was evaluated using a mushroom tyrosinase inhibition
assay. HNM demonstrated higher tyrosinase inhibitory activity (28.6% at 500 mg/mL) compared to HNE (18.7% at 500 mg/mL).
Based on these results, HNM was further investigated for its anti-melanogenic effects in a-melanocyte-stimulating hormone
(MSH)-stimulated B16-F10 melanoma cells. HNM significantly suppressed melanin production, indicating potent inhibition of
melanogenesis. To exclude the possibility that the observed depigmenting effects were due to cytotoxicity, cell viability was assessed
using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltertrazolium bromide (MTT) and lactate dehydrogenase (LDH) assays. The results
confirmed that HNM did not induce cytotoxic effects in B16-F10 cells at the tested concentrations. Therefore, these findings suggest
that the methanolic extract of Hirudinidae exhibits notable anti-melanogenic activity without cytotoxicity, highlighting its potential
as a functional ingredient for skin-whitening applications managing of hyperpigmentation disorders.
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8. MTT Reduction Assay

B16-F10 melanoma A| Xl tfgt HNMS| A|EAPE8-S
=7%317] 98 MTT reduction assayE A5t} B16-F10
A EFZ 96-well plateol] 5 x 10* cells/mL2] H%== 100 1L
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USA)E ©l&3te] 540 nmollA] F3=5 S 8l%2H, HNM
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B16-F10 melanoma A X5=0l| thet HNM®] Al X542 57
3171 91l LDH release assayE AA181TE B16-F10 melanoma
M ZEFZ 96-well plateol] 5 x 10* cells/mL2] FE=2 100 uL¥
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T 24712 Bt wiekslsith. WA AE 92 WE¥E LDHE
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& Aruoma OI 1991). ©]& ROS SollA] singlet oxygen©|t}
hydroxyl radical-> 3] 57-9] F=4e] Slojx] Fagk 42 st
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Table 1. Total phenol contents of Hirudinidae extracts

Extraction solvent

HNM HNE

1g/100 mg GAE? 165.5+£23.17 147.4+1.55

All measurements were done triplicate, and values are average of
three replication.

GAE": gallic acid equivalents.

HNM: methanolic extracts of Hirudinidae.

HNE: ethanolic extracts of Hirudinidae.

uhebr] FEE AEfolA] phenol®] 42 SO =M Pk}
29 59 YL Ves 75 F e =l
gallic acid& ©]&3t] +2 FEEl| E°]3= phenol 4 &
Aol -2 stk 1 A, F phenol®] - 100 mg
< 7]FC % HNM2 165.5 1g/100 mg GAES] ™, HNES
147.4 mg/100 mg GAEZ, 715/ phenol 3}3-E°] HNMel| t}
& rE o] dthe AS ZRlskit(Table 1).

T AHARI ksl & 7187|918 DPPH radical
A2ASES =439t} DPPH radical& $F3 3} radicalo| A5 &
A5 FAE = de B2 T radicalo] 2AH D o|&
TR SHE F o] B4 PSS BA5kE Uik
Al W o g o] 853 itk HNMZ} HNE®] thekst
(0.1, 0.5, 1, 5 mg/mL)°ll~] DPPH radical 24 5= =
I, HNMS 5582 092, 1.03, 2.76, 3.28%2] W& &
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ol AR Foldt AnE 2153 th HNEC] 4
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AR RE P 2721 vitamin-C 1 mg/mL(75.17%)<] &
o= WXA] Fahs B Y-S ERISHI T Table 2). &
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Table 2. DPPH radical scavenging effects of HNM and HNE

Extraction solvent

mg/mL HNM HNE

0.1 0.920.005 5.58+0.117

. 0.5 1.03+0.013 7.5240.267

DPPHRSA 0 1 2.76+0.055 8.43+0.394
5 3.28+0.058 15.15+1.485

A solution of 80 pL of 0.2 mM DPPH in ethanol was gently mixed with 20 pL of HNM for 1 h and absorbance was measured at
490 nm. The data was expressed as mean values (+S.D.) of the three independent experiments.
HNM: methanolic extracts of Hirudinidae; HNE: ethanolic extracts of Hirudinidae.
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B, o] melanin Aol Boste THEEQ
tyrosinase, TRP-1, TRP-29] &&-2- Z7}A1717 EthImokawa
G 2004). 15 E3E tyrosinase= melanocyte Woll Ex5l=
o] =201 tyrosineS 712 & DOPAS} DOPA quinone &2 T
A3, HEHCRE melaning AAAIHA Hrh oA ™
melanin 34 BA F Hx9] WS HEII= tyrosinase=
melanin®] A &= AHIAE TFH o2 s Hrh
(Kim KS 5 2006). ©|£} o] tyrosinase gl tlgh 217542491
AAE ERISH= tyrosinase®] &4 7t A S B3l 71E 7
5 ]l A9l arbutin} 2 FEEE2] Tl UE tyrosinase
Aal &S vlwsksick

HNM3} HNEE- Z+Z} 10, 50, 100, 500 pg/mLe] T=Z A
gste] S 543 A7, HNM H2d-E 209, 23.6, 244,
28.6%%] & oA JA| F3E JYERIIeH, HNE A
T2 104, 11.0, 13.0, 18.7%=, HNMEL} 5k 23] 245 e}
Atk(Figs. 1A and B). ©]E &3l HNM©] HNEXET} tyrosinase
A3l &gdo] wrhe As GRIE AN tyrosinase S &
Aoz Aa|d & = A EHo] EAYE A58 F
ANk =3 FEES A& o] 1 mM 9] arbutinel] H|)
e GS BAANE FEEQ AHE ARt =2 A

[BHEA T}

A
é 100 [
_5 80:
=
c 60 F
£ -
0}
»
@®©
£
I
o
—
>
|_

Ab 10 50

100 500

HNM (ug/mL)

Fig. 1. Tyrosinase inhibition activity of HNM and HNE.

3% oA oF BAEREAERS

a g2 7= A gl

Tyrosinase®] &-g¢] ] Hold HNM= v|¥] A 249
ZEet G dolrr] el MEF2] melanin A4 <A &
Fof] thall A3t} B16-F10 melanoma A £l HNMS-
10, 50 pg/mLe] =2 A2t ¥ o-MSH 1 mM2 2]t
melanin®] AWAE F-=5k] A E vz} A E W melanin
o] A EFS Stk MY & melanin®] S S
Az, 72 PE2TS 100%E 22 o, -MSH @5 212
T2 151%Z melanin®] o] F=H A A 4 U
I, HNM 10, 50 pg/mLe] %2 2] A] 50 pg/mLelA]
101.5%% o-MSH ©= #| 2] 2.t} melanin A/ o] 743}
sgom gt 272l 100 uM arbutin 2T} F 34% o] =&
A&S Yepdohks A& 189 tHFig. 2A). Al W] melanin
o] S S A}, FARTS 100%=2 B9ks o o-MSH
]2 1474%=, HNM 50 pg/mLe| s=ollAd 69.0%%H],
I ZTQ! 100 1M arbutin®] F= %] 2]7(129.8%) Xt} <F
60% 4= melanin®] A9 ¢ Aggtke Ae It
(Fig. 2B).

3. FE FEE9 MESY HI}

3L HNMe| Fold mei o] B16-F10 Al 50l thgk
HNMe| A|32E=d02 Q18] melanin A4 A E¥2 Yep=
AR/MA] ERIep| flate] AlxsA 7HE AAISIITE Bl6-F10
A EZF] HNMZ A 23le] ulFA1Z] & MTT reduction assay S

28] formazan A HE B3 MEYEES SHIATE F

B
é 100 3
c 3
S 80¢
o)
z
<
(b)
(7))
®
c
(72]
(@]
—
>
|_

Ab 10 50

100 500

HNE (ug/mL)

The assay solution contains different concentrations of HNM, HNE, 1,500 units/mL tyrosinase, and 1.5 mM tyrosine (A:
tyrosinase inhibition of HNM; B: tyrosinase inhibition of HNE). The assay mixture was incubated at 37°C for 15 min. After
incubation, the absorbance was measured at 490 nm. Each value represents the meantS.D. of triplicate experiments.
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Fig. 2. Depigmenting effects of HNM on melanin contents in a-MSH-stimulated B16-F10 melanoma cells.
The cells were cultured for 24 h, then treated with various concentrations of HNM and stimulated with 1 pM of a-MSH
for 96 h (A: extracellular melanin contents; B: intracellular melanin contents). Significant was determined compared with

the a-MSH-treated group (* p<0.05, ™" p<0.001).
2] o] AEZAYEES 100%2 39S ul, 2 F=3(1, 5,  MTT reduction assay®} & Feg A 23, 747
10, 50 pg/mL) HNM<= *12] A] 101.4, 99.8, 102.0, 108.8%%= i z=72] LDH W& 30| 20.4%01] v, 4 w5291, 5, 10,
27 U5 Al ZAEES JEMATH(Fig. 3A). 50 pg/mL) HNM< 2] A] 19.4, 18.8, 19.1, 23.3% =M T4
tho = Aol &3 AEE gRlsl] S8l Mgl & 5o rﬂ ﬂ%z?ﬂr 2ol 7} glow, Al E54de YEA] gethe
J= AlEe -"\J\LEE QI3 WA= LDH(lactate dehydro- 21319 thFig. 3B).
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Fig. 3. Effects of HNM on cytotoxicity in B16-F10 melanoma cells (A: MTT reduction assay; B: LDH release assay).

The cells were cultured in the presence of various concentrations of HNM for 24 h. (A) After MTT reduction assay, the
MTT reduction rate (means+S.D. of triplicate determination) was calculated by setting the control survival rate as 100%.
(B) For the LDH release (mean+S.D. of triplicate determinations), data were normalized to the activity of LDH released from
vehicle-treated cells (100%) and expressed as percentage of the control.
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