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Prevention and treatment of chemotherapeutic extravasation skin ulcer with marine traditional Chinese
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[ Abstract | Objective To investigate the protective effect of marine traditional Chinese medicine coral calcium
hydride on skin extravasation ulcer induced by epirubicin in mice, so as to provide basis for the clinical application of coral
calcium hydride. Methods The mouse skin exosmotic ulcer model created by epirubicin was established. Then the mice
were divided into control group (treated with routine treatment and normal saline irrigation) and experimental group (treated
with routine treatment and 0.375 g/cm’ coral calcium hydride in the early, middle, and late of the day, respectively). The area,
degree, and healing time of exosmotic ulcer of model animals in the 2 groups were observed and recorded. After continuous
treatment for 15 d, the ulcer tissue was resected and the pathomorphological changes were observed by hematoxylin-eosin
(H-E) staining. The expression of Ki-67, oxidative stress-related indexes heme oxygenase 1 (HO-1), nicotinamide adenine
dinucleotide phosphate oxidase 2 (NOX2), inducible nitric oxide synthase 2 (iNOS2), and superoxide dismutase 1 (SOD1)
in the skin and subcutaneous tissue was detected by immunohistochemistry. Results The incidence of exosmotic ulcer was

100.0% (5/5) in the control group and 60.0% (3/5) in the experimental group. The ulcer area of the experimental group was
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significantly less than that of the control group (£<<0.05), and the ulcer healing speed was significantly faster than that of
the control group. H-E staining showed that the subcutaneous connective tissue was disordered, with hair follicle dilated and
squamous epithelium thickened in the control group, while the subcutaneous tissue in the experimental group was slightly
disordered, with dilated hair follicle rarely seen and thickened squamous epithelium. Immunohistochemistry showed that
the expression of Ki-67 in subcutaneous tissue of the experimental group was higher than that of the control group, the
expression of iNOS2 and NOX2 in the control group was significantly higher than that of the experimental group (both
P<0.05), and the expression of HO-1 and SODI in the control group was significantly lower than that of the experimental
group (both P<<0.05). Conclusion Marine traditional Chinese medicine coral calcium hydride has a good protective effect on
skin ulcer caused by epirubicin extravasation.

[ Key words | marine traditional Chinese medicine; coral calcium hydride; epirubicin; extravasation of chemotherapeutic
drugs; extravasated ulcer

[ Citation ] LIAO X, PAN Y, TANG M, et al. Prevention and treatment of chemotherapeutic extravasation skin ulcer
with marine traditional Chinese medicine coral calcium hydride: an experimental study [J] . Acad J Naval Med Univ, 2023,

44(11): 1303-1309. DOI: 10.16781/j.CN31-2187/R.20230017.

T R 2 4 3K e M 7 R ) Rl B TR) R 2 —, i Ak
TF, 3 2035 44 BRI AE R 180 DL 1500 T3 15
72400 771 o AER— A RIRRABET AL 5 Y
P, HRTRRE PG ARG T G FARIBYT . AT R
HOFR IR RIRTT R BRI RN B B R AR
WP BURAE A ARG AT RN T I i it
SRR B T —E MR IR VR, (EEL XU AT A0E
AEZAM, W7 ket | Bk . MBI
It A0 45

AT 25 W) S5 1 A 0 2 i Tk i A AR T 25 2ot
TR A B IACTT 25 Wk AR KA s S 30
ok 2 30 o JR) Bl R T S L g A B PR AT R g 4 4
KU M TAIFWINE TR, RIRY TS —
AP JRERANEL . ZAGRYT SO IRBE AL 4L AT
BB AR P B AT AR, AT RES
FUR I SURTIE . B = ohRgesk ' . HRGHE
FEAESE A% 75 704045 DMSO 7 | I B g
HZERAN | AR A IR A | R A Bk
EEE Y B 25 AE AT 2 SME PR 06T
bR AL RS R I R o R
HRAIT e A BARIT AT 2555 5 i B ks
i, SRR AT L SE A R4 TNF-o, IL-1B il
IL-8 IR BTALIT 25 AMB TER Y L ik szl
PIRCR B — W s R, A I IG KRR
SEATISR G Z A 25

A5 o 7 /N R FE A (epirubicin,
EPIL) AMB MBI, BRI rh 2 S AL ) 5

XA T S INB IR BT AL, iR 2 A AL
RS I PR SR AR, R aiR 7 A7 254
SNBSS DR 2 e

1 #EFITE

1.1 %%zh4h  SPF % 6 Mt C57 /MR 14 H
W1 it e 7 A A R R A BR A ) [ 3 )
AR VF R E S SCXK (7)) 2017-0010] , fAE
(19.65+0.54) g, AW (22+£2) C, WA
60%~70%, HHHE. Yok, @RS 7 d.
1.2 B ZaX A M 2 AL B 4
NAEYRHEA R vt (375 mg/ kL, A4t
20200417, M 45 CIPN24082203240092 ) ;
SRR EPL (10 mg/ 32 ) FR#i L 1E 25,0 B0y
AR AR . SP A 4l Uk E e k) & (175
KIT-9720) M Ki-67 Hifk (955 : MAB-0672) Iy
H ARSI A AR T A BR A

1.3 DR BN RS 13 H
ANEUHFRERL, 1 BAERZS Rt IR /N BRUIE s T 4
2% MY H 29 (45 mg/kg) FRBEIS, 15006
&5, HAAZ 3 em, FIBHTFIERERE, DMRIERZ K
SETEAR, K FTEST 0.25 mg/mL EPI 0.1 mL, ]
AE PRI/ BRI R A . /N B TR i A —
o BRI AUES 1, 3. 5 RAHUT AN R
ZBHHLRIIE AR, 25 HA/INRAE R B
14 ZHp AR IEAE  FROR 28 AR B AR B FORE 5t
WA N0, 1, 2, 3%, 09 PIHRWMEL, Wt



WFELE AR 2023 4F 11 H 55 44 %

* 1305 -

SR MR, [ oeH; EUER, Btis Rl
ISR 2 T b R A B S B 1, B R TG
RAFHMIZNE, To/ MY KT, e E .
1 %% WHRULEE, Bl RiEADa e, bkt
SERE RIS, JRieY R T bR LT
B F, W RS Al WL e e AR, A AN
W/ NIAEY R, AEAES. 29 RWIR
WS, Bz R BN, A SERE s fEI
2, Bt RMAWEZ F A &, Bz al
D Z2 9 A AR, A IR S 4 sk A eI, R
SPEG . 39 PIRULER, BNtz 3R T S4B
B, LR WEEE, R E)E L
MR 55, OB TR AT WK RAE AR, A
WEY SRAFEIM, A eARES .

15 RBAHAEARE SRR, A 10
HACT? 250 NS A AL INEUBER L S I 20,
M5 Ho XFRRA/NEIIMEAI BT DU AL (G
B BAL RS I, DRIFIETE TR, R i ™ SRy m ]
FH 50% BREREEREL ) R A K b SCaRdl/ R
HAMB A 55 JE A A2 e A= FRER K ks, 57D
Foor s A S R R SRR T & 1R,
FHZ5H R 0375 glem’,

1.6 WEIBAFAIAE AR/ AT, WL
e AL/ N R AL . AN I RRER B AT
TR SN 55 o ISR PRI/ INERZS MBI B R 1)
IO, S REFE MA@ A G, JHRRIdsR, N
JH TmageJ A4 5 G i i AR, L2 15 d 5
A—% Atk (IR 500 0.5% ) ZbFE/NER, DITHK
ANBPERA A K 5 mm, P8 3 mm, WANUZEH
HA, FHJCH A FRER /K o L3R T A S BT 10%
R e Wb, T A bR AR T A % B T, JF
BT 4 CUSE T IRAF#

1.7 ABAMLH-ERE HARZN ORERETIK,
THIOREW], B, EAARa, Y. Ak
R & WS . SRR K 5 min 5, AR
KIS s HIAKEYLAS, 5 min, FRAKEDR; 1% MaA
KR 30 s, HRAKEDE; PG 5 min, [k
IKEDE: CRERRREIK, WA, rh VR s
Fo VIR HEEEG T DACE L, WS 2184k,
1.8 SZRABRNFEERLERIE RSP
HEAT S e 2 AUk 2 e 8, SR BT I 21 3 0 ARl 1
( heme oxygenase 1, HO-1) Z ik (185

Al1346) | Sy —F LA AW 2 (inducible
nitric oxide synthase 2, iNOS2 ) £ K (175
A14031) | SRBUAR I i I e — A% 1 IR W IR A1k
fi 2 (nicotinamide adenine dinucleotide phosphate
oxidase 2, NOX2) Z s FEHLIE (51%5: A1636)
oyt E YA 1 ( superoxide dismutase 1,
SOD1) ZFekEfiik (185 A0274) 1A T i
F TR e A YRR A PR A, G €0 I R AR 40 156 B
FPAT AP EE . Ki-67 FH MG 8 IR B 60 i IR 48
o, FEEA TN . HABGUA G IR B {0 5k
WA, FEOEM TAMRT, 45 R A e R 9%
THrue, AR FH PR 20 B 7 bets BE P 4 A i o
0~100; MRAEJ IR A IRBEEN 15, BIE
TR 2 47, W EthEte (o8 3 45, PR THorHHR
f i AR, B 0~300 77

1.9 %3t 5 4 ® L H SPSS 21.0 fil GraphPad
Prism 8 X B #EA TS e T AIAE IR, 1
B X £s o, A RBORITS IES M0 H o 22
FEIF, PIREASTH] LR /N B P22 7 (least
significant difference, LSD) -¢ 5.

2 &% B

2.1 AT HMINERG D RBER RS EL WK
1, BERVE ST 1R, /B G BB A B Ik 2 T A I
W S W SR EREL, e PSSRl SR A, 5 3
HR/IN BRE SR Bz ok 3% 1T HR B 0 AN T 20 b
B, B WSRO, B IREEFITH 2 . WAL, K
JIEANMIR I GEGF AR NILEY Tk (29%) o 58
5 R/NE ST, H IR R IR FE LA LR 7%, Hh i
RGN, A MRS, R 90E 40
B, NET SR A AR (3%) o ZARIR
JIT U, 1 Bk 3 T AR AL AL UBE T Al ZUR B S ARk,
FEATERI NI .

22 P AL A 2 RAL ST sk
PR A A AR R AR X BRAL/N BT 1Y & LR R
4 100.0% (5/5) , 1 SCs 21 /N BRI 0 & AR RN
60.0% (3/5) . XFHRAIFISZEA /NI T 25950
PEBUZ S 1 KRB 15 KA A 2 fis. AR
MZEF Tmaged B4 2 15t 53 BT 349 & B B AL/ BRU
JR 597 5 R e A K G B AT, (R AT T A
SEU A T LA v 24 T T /N B R B A R
E, A RASK, HARE MR



e 1306 - WA R 2023 4F 111,55 44 4

Control group Day 1 (experimental group)

B 1 Wframihe e Ra N RIESH BN RERSERE
Fig1 Pathomorphological changes of injection site in chemotherapy-extravasated injury model mice
Hematoxylin-eosin staining (40 X). Control group: Normal tissue; Day 1 (experimental group): Local edema of the subcutaneous
connective tissue was observed; Day 3 (experimental group): A significant influx of inflammatory cells began to infiltrate the
connective tissue, accompanied by dilation of small blood vessels; Day 5 (experimental group): Infiltration of inflammatory cells

persisted, along with small blood vessel dilation, tissue necrosis and ulcer formation. The red boxes indicate the injured area.
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Fig2 Efficacy evaluation of marine traditional Chinese medicine coral calcium hydride on wound of
chemotherapy-extravasated injury model mice
A: The healing process of chemotherapy-extravasated injury in the control group and experimental group and the ulcer area identified
by ImagelJ software, the red part indicates the ulcer area; B: The effect of marine traditional Chinese medicine coral calcium hydride

on the ulcer area of chemotherapy-extravasated injury in mice. "P<<0.05 vs contrl group. n=35, x=+s.
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Fig3 Effects of marine traditional Chinese medicine coral calcium hydride on histopathology and cell proliferation of

the injured tissue in chemotherapy-extravasated injury model mice

A: Hematoxylin-eosin staining; B: Ki-67 immunohistochemical staining (each image represents 1 mouse).
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Fig4 Effect of marine traditional Chinese medicine coral calcium hydride on oxidative stress-related indicators in

chemotherapy-extravasated injury model mice

Immunohistochemical staining (100X). HO-1: Heme oxygenase 1; iNOS2: Inducible nitric oxide synthase 2; NOX2: Nicotinamide

adenine dinucleotide phosphate oxidase 2; SOD1: Superoxide dismutase 1.
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