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Study on Repair, Anti-inflammation and Analgesia Effects of Compound Crocodile Oil Burn Ointment on
Superficial Second-Degree Burned Skin

PAN Xiang, HAN Sijie, CHEN Kezhuo, LI Zhenglei, ZHANG Dandan, LUO Xinyao, LI Huijun, XIA Heyuan,
WANG Tianhe, YE Xiaochuan (College of Pharmacy/Key Laboratory of Chinese Medicine Resource and TCM
Chemistry, Hubei University of TCM, Wuhan 430065, China)

ABSTRACT OBIJECTIVE: To study the repair, anti-inflammatory and analgesic effects of Compound crocodile oil burn ointment
on superficial second-degree burned skin. METHODS: The heated weight was attached to the right depilated skin of guinea pigs for
4 s to induce the model of superficial second-degree burn. After modeling, guinea pigs were randomly divided into model group,
Jingwanhong ointment group (positive control), formula I, II and Il groups of Compound crocodile oil burn ointment (volume
fraction 1.5% , 3% , 4.5% , hereinafter), with 8 guinea pigs in each group. Except for model group, other groups were smeared
with 0.7 g/guinea pigs twice a day for 14 consecutive days. The wound healing was recorded every day, the healing rate of wound
was calculated. HE staining was used to observe the histopathological changes of the wound. The serum levels of EGF, VEGF,
SOD, MDA, TNF-a and IL-1 were detected by ELISA. Eighty Kunming mice were divided into 2 groups, and then sub-grouped
into model group, Jingwanhong ointment group (positive control) , formula I and Il groups of Compound crocodile oil burn
ointment, with 10 mice in each group. Then xylene auricle swelling method and acetic acid writhing method were used to
investigate the anti-inflammatory and analgesic effects of Compound crocodile oil burn ointment. RESULTS: In the burn repair
experiment, after intervention of Compound crocodile oil burn ointment, the wound area of guinea pigs gradually decreased, and
on the 14th day, the wound had healed greatly, and the wound healing rate increased significantly (P<<0.01); serum levels of
EGF and SOD were increased significantly (P<<0.01) , while the levels of VEGF, MDA, TNF-o and IL-1 were decreased
significantly (P<<0.05 or P<<0.01). The thick new epidermal layer was found in wound tissue, and the connective tissue and
neovascularization in the dermis increased significantly. In the anti-inflammatory and analgesic experiment, after intervention of
Compound crocodile oil burn ointment, the degree of ear swelling and the times of writhing decreased significantly (P<<0.05 or
P<<0.01). CONCLUSIONS: Compound crocodile oil burn ointment shows good skin repair, anti-inflammatory and analgesic
efficacy; the mechanism may be associated with increasing the serum levels of EGF and SOD and reducing the levels of VEGF,
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Fig 1 Wound healing of guinea pigs in each group
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Tab 1 Results of the wound healing rate of guinea pigs in each group(x+s,n=28)
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Fig 2 Histopathological change micrographs of wound in guinea pigs of each group 14 d after administration (HE

staining, x100)
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Tab 2 Results of the levels of serum related indexes in guinea pigs of each group(x +s,n=8)

A3 EGF,pg/mL VEGF, pg/mL SOD,ng/mL MDA, nmol/mL TNF-a,pg/mL IL-1,pg/mL
fR 10455£36.89 187.65£37.70 512£101 1131£1.05 24042426.17 11296+ 13.79
FRaYER 1943241563 1512133117 692105 824103 138.15£10.72° 89.82+12.40°
St iE R —4 240.14£33.08" 126.05426.71° 9.87+047° 829+0.14" 21525£30.16” 62.80£1745°
S tambtiEior —4 239.04£45.93* 129.88410.93"* 9.07£093"* 638055 189.55£28.80°* B362EI18T
St =4 235294153 1144841603 8.67£084"* 632£257 17791432377 5632£7.66"

T SRR AL, " P<<0.05, " *P<<0.01; 5 RUT L1 E 20 L85, *P<<0.05,%P<<0.01
Note: vs. model group, *P<<0.05, " *P<<0.01;vs. Jingwanhong ointment group,’P<<0.05,”P<<0.01

3.5 EREHEMEGENNMNRIRRIER
SRR FERR , BT LR LR S T s e e
B )7 — B 7 =2/ BURY B ik RE 2 W 3 AR (P<
0.01), Bk HI A I T 60% . 4RI 3,
®3 BENREMRKEMPAKIIE RAMELSR (x £5,
n=10)
Tab 3 Results of ear swelling degree and inhibitory

rate of mice in each group(x+s,n=10)

Eit] IBKEE mg WAk, %
fR 3134182

FAAHES 087063 720
St liE i —4 L13£0.73* 6390
St =4 080+0.74" 7444

T S HA, *P<<0.05, " * P<<0.01

Note: vs. model group, *P<<0.05, " *P<<0.01
3.6 EFEEMEHEX/NRHEBER

SRR FRS , U T £LECR AN S 7 s e
PE 75 — = 2/ SRR AR PR U K 35 R (P<<0.05 2
P<<0.01) ; 55 507 £LHCR 20 Lo ¢, 52 05 85 e i o 49 T
05 A/ BB LR OB 35 BRI (P<<0.01) o S5 IL
#4,

®4 BHNMRHAERBHNELR (x+s,n=10)

Tab 4 Results of writhing times of mice in each group

(xts,n=10)
13 i8¢
i 3083857
EYHE el 21564723
St —4 1687£6.10™
BRI =4 11294486

T SRR HUEE, ™ P<0.01; 5507 ZLECE 24 He B, #P<<0.01
Note: vs. model group, * * P<<0.01; vs. Jingwanhong ointment

group,”P<<0.01
4 it

Beti— ORI IR G R A A B Y
A R AT 20 S B IR Ak 1M RAE R AR A UGS N
B JEIRALUE X AW Bt e, BRI 20 Kk A
L L o S PR A AR 28 5 LS WL R A S B, AT
PUAMKATIE s SR I5 AR B SAE S AR E I, T iR
BRI AN S B AR R b R 2

FEZEE 2021 FE 0 ERE0H

ZU T LR S — AT et 1 T 25 52 i
A, AE T 0B A 2 BUA IR Y R R e T 213K
EVER BT B A DG S2 0 . ABFRAS R oK, &7
it YA B TR 7~ 14 K, JAK BRI A0 TR T R W 4
AN, BAESS 1A RE, AR R KRS A . d—28
1 HE Ye o n] 1, K AN T 4140 ] ILAR IR B A R 22
TR E S AR L ZURGET AR IS 4 B R 3 2 SR ITIHLAN
CEWmA

EGF 2 B4 0 25 R i A K R 7, ol 2o il A
JBT T RS L %) 164 G FNAE RS | fi 34 % B2 A R 7 7 ik
Bl G B R ¥ EEAE Y. VEGF &2 —F i i
AR FEPLA A TR AR SR AT (1 PREE ] K o ™
A IFRES IS P B 20 e A R RS R I 2 AR 3l
1f VEGF/ZE 15 B (Akt) 45(5-5-1 B AL F 1 8582 2
MR UEQI T A A0, AP LS s, 202 )y it ihbe
BiEs T HUS L K BN 1 EGF /K F- &2 TH i, VEGF 7K
-5 AR . X AR R A B £ e e 4 B T Ao T i I
5 EGF KV RAE QT A& o INRFSF"7ER FH 3%
IHIT KRB 1 B b R 3, 1697 3 dJe , R R
R AL ) VEGE KA TRV 53 T i 5 V9T
7 dJ5, VEGF AP AHE TR B E R X SRR
SEILAA . EF X AT BB TR E OB WA AL B
A I E AR B, WO FE B 18 55 9, LA N Y VEGF
TR

TNF-o /2 —Fi e 5 PR A L R 5, oK 5503 ™
AR SR G, LT TP TNF-a/K SR, s 5 75 &
AR ZET ., BT IR B I A G 8OR N, IL-1 d R — R i
SRR T, A5 T A 20 i PR RN A RE A A
BRI R S e A, T 5 A A 4", ik 2 Fp
R AN AT 45 A E ARRE S, 8 23 AH BRI AR
HAFS WO A0 R T SRR SN, 1 TS R R E A T
BRI 385 Jey 0 S iE S W™, SOD & —Fit A AL P 4
1, BE SR ) P SR AT PR AR 7. MDA & S B
J Jot ik AR B A M 1 AR S R R B SR AR
RER TR, &8 7kt s T s KR i
TNF-a.IL-1 . MDA 7K-F-34 i & F&A% , SOD /K -4 i 2 7+

China Pharmacy 2021 Vol. 32 No. 2C - 2471 -



o X A7 By i i 5E 5 AT A ) L
TNF-a IL-1 MDA /K-, 7 ML H SOD /K-F- i fie 281
AT o

THRORAF 0 H i AR R S — b Sk R AE AR, T

TR BT BEIR S T AL AR AL 2 — FiAc i

BORL, Al AR A FRFSE ™ . AR X AR 5 7%

PE— PPN S T i R OB LA R AR T . 2521

BN, &My s TS /N R R A

YRS WA . X 7R 5 5 5 fa il Be 38 i T R

AT R

23 BRI, 52 05 it pe O AT A8 S I L T R

P B 15k, ELXS /)N BT 2 SRR A T R A 5 LA AL AR T

BE 15 FH#0 1ML 35 Hh EGF . SOD /K-, & VEGF MDA

TNF-a,IL-1 7K3FA 5%

Sk

[ 1] RSO EBR R T A WS BUR S 2 rhon R TR b
P BB A T 2 R A A A (DAL AT s b N R B
2FBE, 2017.

[2] MERCHANT M E,MILLS K,LEGER N, et al. Compari-
sons of innate immune activity of all known living croco-
dylian species[J]. Comp Biochem Physiol B Biochem Mol
Biol, 2006, 143(2) :133-137.

[3] LIHL,LIU X T,HUANG S M, et al. Repair function of
essential oil from Crocodylus siamensis (Schneider,
1801) on the burn wound healing via up-regulated growth
factor expression and anti-inflammatory effect[J]. J
Ethnopharmacol, 2021,264:113286.

[4] LIHL,DENGY T,ZHANG Z R, et al. Evaluation of ef-
fectiveness in a novel wound healing ointment-crocodile
oil burn ointment[J]. Afr J Tradit Complement Altern
Med,2019,14(1):62-72.

[5] Wl ARZS =L S W0 58 LI 5E[D]. 50 58
BUR,2017.

(61 Zettbtty. 24 AR (1 S A2 oy F0 24 B R S8 8 R ().
HrE B EE A, 2021,59(4) £ 189-192.

(7] KRR AEFER, B, & AR A S0 S 2 8
R R DR IO R AF 5 2 JR (0. o el B2 25 4R, 2014, 11
(31):159-162, 166.

[81 23, AP N2 oy K 25 3R RIWF T8k JRE (7]
Ak TARIW, 2020, 34(1) : 44, 62-64.

[9] &5k, vz s, 55, Box-Behnken M b/ TAITR LI LD
S K AT 7R B Ak Ty T2 W 5 X 2 A iR T AR
FI. P EE A 24,2020, 22(4) :609-614,635.

- 2472 - China Pharmacy 2021 Vol. 32 No. 20

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

(24]

AT , TR, A, A5 AMNEYE VEGE it il K U EEZ

A R R M A A 0] R A S e S b s

2019,28(3):221-227.

XN, FE LT, )i, S5 S5 BEOR TT RS 2 473 K BB

Il A £ & EGF \bFGF 1k 19 52 i [J]. 7p % 24, 2019, 41

(1):201-203.

AN, N, AR, SR IR IR YR R B K

SR 1T 2 2 A M AL 2R ) T L 32 R SRR 5 i)

WFFE[0). P E 4R HE %, 2016,19(26) : 3153-3159.

S SC AR BTG YT b A AR A AL 5E [D]. BE

5t P R RO, 2019.

T L HCEAIRYT B R AT AT (1 PR R AT 5 i

FE. 29 P 9%, 2014, 37(4) - 375-380.

HARDWICKE J, SCHMALJOHANN D, BOYCE D,

et al. Epidermal growth factor therapy and wound healing:

past, present and future perspectives[J]. Surgeon, 2008, 6

(3):172-177.

FEFIEE, RIS, Ay 0, 56 2k B T A A 80 ) IR

A B 11 A9 IS O AP 4 LRI ZE (9] I 24 07, 2020,

31(7):811-815.

INEF, INEN SRR T, 55 SR R B 7 B k4 2

PN 2 240 LR I 87 PN R A A TR 3Rk B s e (0], b

4%,2014,34(7) :679-684.

B 0k, XK | R ibint , 3 S22 BT 2 K SR IR BT A A T K

HAMLHIBFFE ).+ 2557 ,2020,31(12) : 1425-1429.

1 2E I R TR R 4 R BRI TL-1 . IL-6 J2 sVCAM-1

A K 5w TR T B [D] AT G AL R R,

2013.

FRNR, BRI, E ik, SR A NVEIR YT R BIR I R

Pk B a7 (]9 Al B, 2019,58(1) : 91-95.

T 115 W R R 5 2R %) ™ H 2 473 MODS KRR Ifi ¢

STREM-1, sICAM-1 , MDA, SOD, D-2G & FDP /K5

M [D].FA & : B R, 2017.

TP, FRE AR, S B R AR T SRR R

AN F B ALIRE [T 70 [ 24 5 , 2020, 31(24) = 3020-

3025.

BECE TR R AR 3k B AR I R R BRI 2

BOFWTIE I KRR Wk 98 5 IT &, 2008, 20(2) = 339-

342.

4 T AL AE B 00 SRR IS PR D I SR A A A Y

SE[D]ALHT  p E N R E ZE R 2 E =B, 2015.
Wik H 11 2021-05-07  f&[ul H 18] - 2021-07-06)

(il : RS )

FPEZG 2021 4E55 32 4555 203



