#4554 Acta Pharmaceutica Sinica 2024, 59(7): 2135-2142 - 2135 -

836 3 BRE RN AR E TS &

F OB, ORFAN WAT, AL RFE, ARL"

(1. o[ B2 2 R 2 5 AL B PRI 122 22 B 25 0 92 i, B 100050; 2. o [ 2 S Rh 2 5 b sl W R 1 2 o 12 245 A2
ARHBFFIT, AL 5 100050; 3. JbMEKZZG 240, F 4K AR 132013)

WE: 63 0 HCH RN S IR R 2 M R S AR Y R BB TR B ST R e A FUEAT T B K
B JIRAE NIH/3T3 H1 C2C12 40 i o 1) 22 A PR VP 0, A 70 &5 SR B, A Lb 2 1 0 B, 6 #0308 JRAS 23 512 NIH/3T3.
C2C12 Z Ja ) T2 FNIRFE, Sy i 0 B IR (V) 28 B2 2 24 33 38 B 1A A0 SR 30 AR 4 o 3E — 2D VP A0 63 A0 3001 IRk 2/~ TR -
T -3- 7,5 2 FFWE MR R -6- T iR (ABTS) — 2R FE35 3L 28 HE (DPPH) [ b 356 10375 B i, B3 40 9B ik LA e i O 9
EAIEYE . AT A B T —RhReE MR R R N T R R KA A 7% T R IR, IR b T
TE/IN BRURE IR L 90325 B2 R RE 0 (AR SR8 345 v 6] 5 252 R} 2 Bt 25 W0 7 BT sl 46 B 2% B 2 i, i 52 00007684) .
gE ORI, B30 R KR 12 h BB IA B 92% . AWF A HE— 5 o T 63 6 R BRECE ) R IR R S
B H- it (R BB 0, AR L T2 o 2 A6 AL, 63t 3R IR B B PUAEME . SR b, AR OR AT M B IR
R I 1 22 A P RO A4 T T, 1) 4% V) 66 0 B TR R D 69 0 TR IR 3 — 20 I Y % 8 B2 4 2438 ik T 4R A S 6

e o
K HEIR): 63 R AL, JL WER KA Y
FE 5 K5 R943 ERFRIDAED: A N EHE: 0513-4870(2024)07-2135-08

Evaluation of the activity of sturgeon cartilage peptides and
preparation of ointments

LEI Peng', SONG Kai-chao’, XIE Zheng-wen’, QI Yi-fan’, ZHANG Yu-jia', ZHENG Wen-sheng""

(1. Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing
100050, China; 2. Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing 100050, China; 3. School of Pharmacy, Beihua University, Jilin 132013, China)

Abstract: Sturgeon cartilage has a wide range of applications as it is rich in biologically active substances
such as chondroitin sulphate and protein. In this study, the safety evaluation of sturgeon cartilage peptide in NIH/3T3
and C2C12 cells was conducted, and the results showed that sturgeon cartilage peptide did not induce apoptosis
and necrosis in NIH/3T3 and C2C12 cells compared to the blank control, which provides an in vitro experimental
basis for the transdermal drug delivery of sturgeon cartilage peptide. Further evaluation of the scavenging activity
of sturgeon cartilage peptides against the 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and 2,2-
diphenyl-1-picrylhydrazyl (DPPH) free radicals showed that sturgeon cartilage peptides have strong antioxidant
activity. A stable sturgeon cartilage peptide ointment containing 7% sturgeon cartilage peptide was prepared and
analysed for its transdermal absorption in mouse skin. This experiment was approved by the Animal Ethics
Committee of the Institute of Materia Medica, Chinese Academy of Medical Sciences (approval number: 00007684).
It was found that the 12-hour cumulative release of sturgeon cartilage peptide ointment reached 92%. In this study,
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we further analyzed the ability of sturgeon cartilage peptide ointment to inhibit ear swelling in mice after xylene-

induced inflammation. The sturgeon cartilage peptide ointment showed significant anti-inflammatory activity

compared to the matrix group and the control group. In conclusion, the present study clearly demonstrated that

sturgeon cartilage peptide has good safety and antioxidant activity, and the prepared sturgeon cartilage peptide

ointment provides an experimental basis for further application of sturgeon cartilage peptide as well as the study of

transdermal drug delivery.
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Figure 1 Annexin V-FITC/PI assay for NIH/3T3 apoptosis, where drug is 1 mg-mL™" and quantitative analysis of sturgeon cartilage pep-

tide-induced apoptosis in NIH/3T3 cells
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Figure 2 Cellular activity and cytotoxicity on different cells as detected by Calcein AM/PI. A: C2C12; B: NIH/3T3
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Figure 3 Cell proliferation or toxicity on NIH/3T3 by CCK-8

assay
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Figure 4 Free radical scavenging rate by different concentrations
of sturgeon cartilage peptides. A: ABTS; B: DPPH. ABTS: 2,
2'-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid); DPPH: 2,2-
Diphenyl-1-picrylhydrazyl
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Figure 5 Sturgeon cartilage peptide ointment and its skin irrita-
tion assessment. A: Ointment matrix and sturgeon cartilage peptide
ointment prepared. The left side is ointment matrix and the right
side is sturgeon cartilage peptide ointment; B: Observations on the
skin appearance of mice with sturgeon cartilage peptide ointment
and saline applied to the skin on the first day and third day respec-
tively; C: Microscopic observations on the irritation of mouse skin
after transdermal administration of sturgeon cartilage peptide oint-

ment
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Figure 6 [n vitro release profile of transdermal absorption capacity
of sturgeon cartilage peptide ointment determined by Franz diffu-

sion cell method

Table 1 Equation fitting of different release models for sturgeon

cartilage peptide ointment

Model Equation R’
Zero-order release model y=28.09¢t+19.47 0.81
First-order release model y=79.28(1 - ¢™*") 0.99
Higuchi model y=30.45("7)-1.28 0.95
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Figure 7 Ear swelling in the blank control group, ointment

matrix group and sturgeon cartilage peptide ointment group after

xylene inflammation. n = 10, ¥ + 5. P < 0.01 vs matrix group;
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P <0.000 1 vs control group
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BRIERI W E T S0 BCE IRECE B R IEPLRIG T .

gr b, ARBE TR T AR R IRAE /N BV IR T
Y21 i NIH/3T3 /) BRBRULAH i C2C 12 H i) 22 4 P ]
R, 24 LR TR 4 v AR ) B 4 R R A O 2
FL ] 7R Y 69 R IR A 23 51 NTH/3T3.C2C12 48
JE R T RIR B, Dy i £ 00 F IR0 J 45 24 3 08 1) 22 4
PE 3R A BT 32 K 4 1R e, 6 f B0 K B A B
ABTS.DPPH [ Hi 375 B i 14, 2 90 H AR 7 1 4
AT 1, A 5 DA 663 e 2 R o A 1 1 11 69 1
K, Bk R AR ) T — A BRI S RN 7%
MVECE o B WID W g6 0 B IR ECE Rk T R R
PR AR Ak B, 5 f E JOR R %o /) BB TR U B S
S, /IS BB SR AN H PR i i B SR B 55 A, 65 £
B IKHCE BB 1035 RS RE 71, 7R 12 hisF, 3R
oh B3 1 B TR BRI R A ) 92% . B3 B JIRER
BT/ R A B G R ) — WK 5 1/ R
Ji i, 7E LA B FL R A b — D IR T R R
UG . AW TN S IR — 0 A, DL &
28 F 4 23 1R 1 7R ) B v AN AT AT PR B SR A S

{EE TTk: B S 0 57 BE A S B0 T T A B S B R A AR
Ab PR F S EE B AR FF R A BT S8 T A 4 B 1 8 i B
P 53 M5 10 2 A0 B R ) 4% B SR G I LR SR B SE
B B A 3 5K AR 4 T IR S B SG FARAE ST IR
RS BTERI JT RAR S SR T R 518

FIEE S AT EEH B HAEER G R R .
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