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Abstract: Caenorhabditis elegans (C. elegans) was used to investigate the impact of combining tilapia skin antioxidant peptide
(TSAP) with vitamin C (Vc) for healing skin injuries. The survival rate, reactive oxygen species (ROS) content, malondialdehyde
(MDA) content, superoxide dismutase (SOD) activity, and catalase (CAT) activity of C. elegans were determined and the synergistic
healing mechanism of TSAP and V¢ was analyzed by molecular docking. The healing and survival rates of C. elegans in the treated
groups (either TSAP alone or TSAP and Vc) were significantly higher than those in the control (P<0.05). The healing rate after 6 hours
(21.84%) and survival rate after 144 hours (43.33%) obtained for C. elegans fed with TSAP and V¢ were significantly higher than those
of C. elegans fed with TSAP or V¢ alone (healing rate of 14.11% and survival rate of 20.00% for TSAP -treated nematodes, P<0.05).
Compared with the control, the intracellular ROS (34.28%) and MDA contents (44.47%) of C. elegans fed with TSAP and Vc
decreased significantly (P<0.05), whereas the SOD (45.24%) and CAT activities (106.57%) significantly increased (P<0.05).
Molecular docking analysis revealed that hydrogen bonds between Gly3, Arg8, and enediol enhance the synergistic healing effect.
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Conclusively, it is revealed that combining TSAP with V¢ has a synergistic effect in terms of oxidative stress level regulation and

healing activity in C. elegans.

Key words: tilapia skin collagen; antioxidant peptide; vitamin C; wound healing; Caenorhabditis elegans
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Fig.1 Effects of TSAP and V¢ treatment on wound healing in C. elegans
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Fig.2 Effects of TSAP and V¢ treatment on survival rate in

C. elegans
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Fig.4 Effects of TSAP and Vc treatment on antioxidant
capacity in C. elegans

7E: a 4 MDA 4%, nmol/mg prot X =& Z LEH
MDA #4%& (nmol); b % SOD 7% 7, U/mg prot & =& %
REAE L mL RE&T SOD 47| Eik 50%0t ATt i 49
SOD &4 —/~ SOD & 71 #42( U ); ¢ 4 CAT 7% 77, U/mg prot
RTFHEREOFELA M L pmol #hiL FALE M F A —A
CAT & ¥4z (U), NBFHERR AT A7 B F (P<0.05).
AT RFM, HT- B TSAP 5L Ve,

TSAP IEH Ve TP V2L duan i (bt S AL e /0 S 5,
Ui B TSAP I Ve S5 2 g i 40 U i 1 BAT 1 )
TEF . SGASIG S AL, MR % L A
1 2 k5 Ve 3% 1:1 (mim) ST LG AR g i 48
A FEER . 2Rl i & DU M & AL
JIRAT Ve B WP L R . Gui S 5t
BRI, A8 RGN R 2 IR TR B s i v 55
N T B JHRARATS /N BRUFR) LR AN B B ) SOD 3

71, B MDA & B BAT R . Bkt &s
kR = R A N T NI A S =R
3 T PR AL B O T DA O . R
TSAP+Ve 44 1@ BA BRI T RE S P Ik
ErE R SR A PTAL B IR | F#K MDA & &
ORI SR B R AR 2k JU 47 3 A ok

26 FHEapyiAfIks Ve £ FAF L

B9 B T 2 A A ATLEE A AT

DFXTEGE R R, TSAP ) F ByEYEAL &2
Gly3 F1 Arg8 (& 5). Ve Bl E 45 TSAP &
FRyk I 454, i Gly3-Ve G 2.00 A), Args-Vc

(K. 1.90. 1.90. 2.20 A). S8R5 ¥R A H.
EF 2 —M, % TSAP #il Ve A EA/ERT fifa e s
AAEE EE., Ve fERN—Fh R I1 E ISR,
ARG A1 E Ve 1 RS S A,
S8 Ve RasE 2, BT TR e, (R
e eIV 5t o T R g BRI A 4 W S Ve
M R E SR F I R CE B LR Ve 14
CRESE R RS, YIRS IR, ASLIE
Hi, TSAP 5 Vo M — 5 45 1) 2 TR A7 i A B Al
Ve fERSE R, Aels HIF I R IE TR LIS,
X AR TSAP 5 Ve BAA U b RIE I JE R .

[E 5 TSAP # Ve BO4> Fxi1E
Fig.5 Molecular docking of TSAP and V¢
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