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Abstract: The objective of this study was to optimise the extraction process of peptide of Poecilobdella
manillensis by the Box-Behnken design-response surface methodology, and to investigate its whitening and anti-
aging effects. Based on single factor experiments, NaCl solution concentration, extracting time and extracting
times were taken as influencing factors, and peptide yield was used as the response value. The response surface
model was designed and used to obtain the optimal extraction conditions of peptides of Poecilobdella manillensis:
NaCl solution concentration of 4.3%, ultrasonic time of 4 h, and ultrasonic times of 2 times (2 + 2 h), which was
significant and well-fitted to the actual experiment. The tyrosinase inhibition activity of peptide of Poecilobdella
manillensis was evaluated by measuring the oxidation rate of levodopa (L-DOPA) catalyzed by tyrosinase.
Moreover, using Caenorhabditis elegans as a model organism, the effects of peptide of Poecilobdella manillensis
on body length, locomotion, reproductive capacity, reactive oxygen species (ROS), and lipofuscin levels were

determined. The results showed that peptide of Poecilobdella manillensis exhibited a significant inhibitory effect
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on tyrosinase, with an IC,, of 0.58 mg-mL", which was stronger than that of the positive control arbutin

(2.24 mg-mL™"). Compared to the control group, 0.1, 0.5 and 1.0 mg-mL" peptide of Poecilobdella manillensis

showed no significant differences in the body length, eggs, and body bending of Caenorhabditis elegans. However,

0.5 mg-mL" peptide of Poecilobdella manillensis significantly reduced ROS levels in Caenorhabditis elegans; 0.5

and 1.0 mg-mL" peptide of Poecilobdella manillensis significantly reduced lipofuscin levels in Caenorhabditis

elegans. Peptide of Poecilobdella manillensis exhibits effective whitening and anti-aging activities, potentially

mediated by its inhibition of tyrosinase activity and antioxidant effects.
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Figure 1 Effects of different factors on peptide yield from

Poecilobdella manillensis. A: NaCl solution concentration; B:
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Table 1 Factors and levels of Box-Benhnken center-united design

Level
Factor
-1 0 1
NaCl solution concentration (A)/% 3.6% 4.5% 5.4%
Ultrasonic extracting time (B)/h 3 4 5
Ultrasonic extracting times (D) 1 2 3
22 MMESEWEITER WM HER I T RS

IR MER 2.
23 MEEEFERNEIRGES T XHEFE
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Table 2 The experiment design and results of response surface

methodology
Run A% B/h D/times Peptide yield/%
1 3.6 3 2 37.1
2 5.4 3 2 37.8
3 3.6 5 2 36.1
4 54 5 2 37.5
5 3.6 4 1 35.4
6 54 4 1 35.5
7 3.6 4 3 44.7
8 5.4 4 3 343
9 4.5 3 1 32.1
10 4.5 5 1 36.7
11 4.5 3 3 40.0
12 4.5 5 3 37.5
13 4.5 4 2 45.4
14 4.5 4 2 45.0
15 4.5 4 2 46.2
16 4.5 4 2 47.9
17 4.5 4 2 45.5

Z KR R4 R BTG, 15 2 35418 2 K15 F 00
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Figure 2 Response surface and contour plots showing the effects of operating parameters on the peptide yield of Poecilobdella manillensis
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Figure 3 Effects of different concentrations of peptide of Poeci-
lobdella manillensis on body length (A), head swing frequency (B)
and eggs (C) of C. elegans. n = 60, 20 and 10, x £ s
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Figure 4 Effects of different concentrations of peptide of Poeci-
lobdella manillensis on the levels of reactive oxygen species
(ROS, A) and lipofucin (B) in C. elegans. n = 60, x £s. P < 0.01,

P <0.001 vs control

8 FEHMEZRXEMBETERAENEBRZKEN
Al

WE4B i, 52 AXT R4 M, 0.1.0.5.
1.0 mg-mL™" 45 25 2 X 4t IR 48 2 KT 3 B AIK .
H1, 0.5 F1 1.0 mg-mL™" [ FE 205 22 JIK 8 2 25 PR (R 26 A A
W g K F (P<0.001, P<0.01).

g

Box-Behnken i I [l 73 §7 V2: g 5 Gt b 53 B 2 > 42
IR 2% (Can i 5 ) 18] SV 500 9 P 45 B L A2 HLAE A &
FEHCR IR, A R B A, FTHA 80U 2
s I AR A R T AU S0 B, T A R P
E 3ok A2 R A 2 1 AN 52 H R, SRR A 1R TR 5 ek 2D
AN DA LS HE pi FHAR Ui 551, B ARG S 56 X BURN RRCAR, 340 R
i B B R g RO, BTN B O — R
MH SRR T R, Tz M F 23R 62 T2
L2 AR AR RS i B[R 3 R Box-Behnken 72
AL T IEZ AR I T2, B RRERR T ZE R
NaCl VA K FE 4.3%, B I 1A] 4 h, B8 KBk 2 +
2 h), B AE T2 AR A B0 I 4 SR e N T Y X R P, R
PRI T 2 AT, B Skbrde T 8 .

B kAR N RS E . R AR —Fh
AR R, I — B R A . R R R R A NSt
[ Y P ] R . R kR R N R (B[R] AR
FEER) S5AMA (W18 Zh 8 5m 5) R BT G IR AT AN
e e (1) i £ A AR R 7 X)) R A5 SR I R 2R I
N B A Bt 8 3 U IS0 A B0 R TR T A R R
A2 AL R 2R AR DNA S48 S RL 4 4 iR AR
e JORE e N E it 4 J B 1 B R A L DNA 15145
W 45049 56 o0 7 WL S B 5 R g 2 A R,
FLA AR SR M 1) /2 ROS 51 2 [ AL R . Ak B3
FIRTEAN R IABE R & (R AMER T5 0 V3R 45 s 7
I3 (R AL ROAESE) 52M T, 7R 9 ROS i B 77 A&,
T HL A AT 18 R 48 T0vE A B0E BR ROS, 5 80k 4 A ik
HHEMREREHEFED . ROS A @B IR g
JUE IR 73 R0 £ JoiE J22 4 ] S 5 4D ot 22 T s A 4
I T8l T V) ANV A0 I D R ke 437 55 B JRPY . =i 7K ROS
LA R A AT ) DNA FI I I, 75 3 1
T RCA0 A = 2 S A 1 40 i e B, B S 0T NF-+B
ERKSs.c-JNK 5 p38 MAPK, filf FR 1k &% Fh ¥ & (1 (4o
B S R ), T MG B L o AL AORE T AR A TR
BP0, B R 2 B R A T R R oG B g, L
EHEEERE T BORNAERER. ROS & EBA R
A BT 0 T I S AR M5 A8, HLE i ERK R c-INK & 45
PIBOE, A P FIBE, 9 KRR R B, S5 R E



3400 - 22224 Acta Pharmaceutica Sinica 2024, 59(12): 3394-3401

RO AN P I PR R SRR ) T 2 R G )
I BRI AR, AT R U A VR AE X 1%
AR T AT 1) 0 A ) S 3 v R B A8 2 JIROK i S R I
HA REFHAIHNE T, Hom T P B AR R

LG RAR L, 75 U0 FEAT 4 B A w20
F (IR BN g, T PROE S0 B TR AR Hoak
B ARG, AR S, AN H 2 elF, 5
N [F)EE o 45 4 1 B W) 4 ), FEAIT 5 25 Wi 1A
FIAN AR LT T B AR s Y AR LS
T BE AT 2k B o st AE Y, 5 2075 0.1.0.5.1.0 mg-mL"
JRERIR LN, JE AU 22 IR 2 R e 2k i S AR LSk
JFE RSN 7 O B, WA X LB i R T T JE A iR
ZIRA SR L ROIE T KA aiEs) CEKKE 123
JIRETEEE ) P2 A R . 52 A4, FF
28 22 JIR B AT 5 TN R 2k JL 44 9 ROS AR #6522 7K1,
RWHBAA R st st

T LA 245 A 5 T 368 2 T T ) B, i AR 4
0 LA 2 FA) I A AT BT, 3 77 T R A A 3
AT LR B R BUEAE N ER BT 1, FI F Box-Benhnken
Wi 7 T 43 A ik AL FE A8 22 BRI 3R B 20, I 36
FPURE IS EEAT T W RO, IESE T 3R AR 2 IR e
o AT i 2 PR Bl v 1k EL B A LA 0 PR L, D 3 A i
EAPIERAT FBE [, ARR 2 erEA
2yt o R A — E B AR, B B R A A
PR

fEs B S T S B SC U MO AL
MRS AR G | S A 5T O B A O SR R A
¥ 1 4 A 2 T A BT SCBR AT () R A L 9 A0k K I 4 B S
it KOCE T

FZEMI: AT AEH B PR PR R

References

[1] Xu HY, Zhang DM, Lu J, et al. Mechanism of hirudo in
treatment of stroke: a review [J]. Chin J Exp Tradit Med Form
([ S2 36 7 77 2 244 %), 2023, 29: 209-217.

[2] Gu YD, Jin HX, Jiang XC. Research progress of hirudo in the
treatment of ischemic stroke [J]. J Emerg Syndromes Tradit Chin
Med (FF [ R £ 2UE), 2024, 33: 1116-1118, 1123.

[3] Chen JR, Xie XF, Zhang HQ, et al. Pharmacological activities
and mechanisms of hirudin and its derivatives-a review [J]. Front
Pharmacol, 2021, 12: 660757.

[4] Jia HJ, Xu H, Huang Y, et al. Research progress on the chemical
composition and medicinal use of leeches [J]. China Feed (* [&
kL), 2024, (01): 162-166.

[5] Food and Drug Administration of Guangxi Zhuang Autonomous

Region. Guangxi Zhuang Autonomous Region Zhuang pharma-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

ceutical quality standard [S]. Vol 2 (2011). Nanning: Guangxi
Science and Technology Press, 2011: 183-184.

Wei H, Li M, Duan HY, et al. Study on anti-thrombin activity of
Poecilobdella manillensis freezing dried powder with different
reagents treatment [J]. J Chengdu Univ Tradit Chin Med (% #B #1
[ 245 K222 4R), 2015, 38: 37-40.

Shan HQ, Zheng YL, Yan XY, et al. Comparative study of
differentially expressed genes of Poecilobdella manillensis in
different growth stages of larval, young and adult [J]. Genomics
Appl Biol (ZEK2H % 5 N A=) %), 2022, 41: 1427-1439.

LiY, Guo XH, Lei Y, et al. Peptide identification and molecular
characterization of enzymatic hydrolysates from Poecilobdella
manillensis based on UPLC-Q-Exactive-MS [J]. Drug Eval Res
(ZIVENIEIT), 2022, 45: 48-59.

Ding YZ, Duan TX, Dan N, et al. Comparative studies on
anti-thrombin activity and anticoagulant mechanism between
Whitmania pigra Whitman and Hirudinaria manillensis [J].
China Pharm (71 [E £5ifi), 2016, 19: 1621-1624.

Tang YC, Liu YJ, Luo K, et al. Potential applications of Lilium
plants in cosmetics: a comprehensive review based on research
papers and patents [J]. Antioxidants (Basel), 2022, 11: 1458.
Almendinger M, Rohn S, Pleissner D. Malt and beer-related
by-products as potential antioxidant skin-lightening agents for
cosmetics [J]. Sustain Chem Pharm, 2020, 17: 100282.

Zhao N, Su XM, Wang YY, et al. Traditional Chinese herbal
medicine for whitening [J]. Nat Prod Commun, 2020, 15:
1934578X2090514.

Gu YP, Han JX, Jiang CP, et al. Biomarkers, oxidative stress
and autophagy in skin aging [J]. Ageing Res Rev, 2020, 59:
101036.

Tung XY, Yip JQ, Gew LT, et al. Searching for natural plants
with antimelanogenesis and antityrosinase properties for cosme-
ceutical or nutricosmetics applications: a systematic review [J].
ACS Omega, 2023, 8: 33115-33201.

Yin JL, Fan BM, Wang QJ, et al. A kind of hirudin freeze-dried
facial mask and its preparation method: CN, CN202310003683.5
[P]. 2023-12-29.

Song SL, Chen M, Wang K, et al. Application of hirudin peptide
HE-D in skin care whitening: CN, CN202111090304.8 [P]. 2021-
12-21.

Xu YG, Zhao F. A whitening acne, anti-wrinkle and anti-aging
moisturizing mask: CN, CN202111090304.8 [P]. 2021-10-22.
Zhang JJ, Chen FF, Yan ZP, et al. Alkali extraction of Gano-
derma lucidum ff-glucan and its anti-tumor immune regulation
[J]. Acta Pharm Sin (%% %4R), 2020, 55: 512-521.

Niu Q, Yu D, Du XW. Optimization of extraction process of
trichosanthin lectin and study on its anti-complement activity [J].
Chin Tradit Pat Med (H124), 2024, 46: 2737-2741.

Chen FY, Wang JL. Optimization of extraction and purification

process for flavonoids from Huangqi Liuyi Decoction based on



TR

M 7 T 725 008 A S A8 2 ) 418 B 25 B JE 36 o e 0 TR T 9

3401

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

Box-Behnken design-response surface methodology combined
with G1-entropy method [J]. Chin Tradit Herb Drugs (* ¥ %),
2024, 55: 4688-4699.

Ahmed IA, Mikail MA, Zamakshshari N, et al. Natural anti-
aging skincare: role and potential [J]. Biogerontology, 2020, 21:
293-310.

Csekes E, Rackova L. Skin aging, cellular senescence and
natural polyphenols [J]. Int J Mol Sci, 2021, 22: 12641.

Shi J, Tian SF, Ma SP, et al. Recent progress on the efficacy and
mechanism of collagen peptides in improving and delaying skin
aging [J]. Food Sci (& i Bl %%), 2024. DOI: http://kns.cnki.net/
kems/detail/11.2206.TS.20240710.2103.002.html.

Lee AY. Skin pigmentation abnormalities and their possible
relationship with skin aging [J]. Int J Mol Sci, 2021, 22: 3727.
Lee H, Hong YJ, Kim M. Structural and functional changes and
possible molecular mechanisms in aged skin [J]. Int J Mol Sci,
2021, 22: 12489.

Shin SH, Lee YH, Rho NK, et al. Skin aging from mechanisms
to interventions: focusing on dermal aging [J]. Front Physiol,
2023, 14: 1195272.

Sifuentes-Franco S, Pacheco-Moisés FP, Rodriguez-Carrizalez
AD, et al. The role of oxidative stress, mitochondrial function,
and autophagy in diabetic polyneuropathy [J]. J Diabetes Res,
2017,2017: 1673081.

Liu JM, Wang YF, He RJ, et al. Chemical constituents from
leaves of Castanopsis kweichowensis and its tyrosinase inhibitory

activities [J]. Chin Tradit Herb Drugs (" % 24), 2024, 55: 5398-

[29]

[30]

[31]

[32]

(33]

[34]

[35]

[36]

[37]

5406.

Ndiaye MA, Nihal M, Wood GS, et al. Skin, reactive oxygen
species, and circadian clocks [J]. Antioxid Redox Signal, 2014,
20: 2982-2996.

Michalak M. Plant-derived antioxidants: significance in skin
health and the ageing process [J]. Int J Mol Sci, 2022, 23: 585.
Nakai K, Tsuruta D. What are reactive oxygen species, free
radicals, and oxidative stress in skin diseases? [J]. Int J Mol Sci,
2021, 22: 10799.

Chen JJ, Liu Y, Zhao Z, et al. Oxidative stress in the skin: impact
and related protection [J]. Int J] Cosmet Sci, 2021, 43: 495-509.
Yang X, Lu YH, Mao YX, et al. Study on skin whitening
components of traditional Chinese medicine and their action
mechanism [J]. Food Drug (£ f55# f), 2021, 23: 578-584.
Xiang YX, Zhang J, Li HF, et al. Epimedium polysaccharide alle-
viates polyglutamine-induced neurotoxicity in Caenorhabditis
elegans by reducing oxidative stress [J]. Rejuvenation Res,
2017, 20: 34-43.

Li HF, Shi RN, Ding F, et al. Astragalus polysaccharide suppresses
6-hydroxydopamine-induced neurotoxicity in Caenorhabditis
elegans [J]. Oxid Med Cell Longev, 2016, 11: 4856761.

Wang XM, Zhou WC, Huang LZ, et al. Application progress on
anti-skin aging effect of traditional Chinese medicine [J]. Acta
Pharm Sin (%22 %R), 2023, 58: 1093-1102.

Li Y, Gu FG, Guo TT, et al. Study on active components of anti-
coagulant extract of Poecilobdella manillensis [J]. J Chin Med

Mater (W125%1), 2021, 44: 2850-2855.



