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Studies on the Mechanism of 6-gingerol Regulating
Inflammatory Factor to Accelerate Wound Healing
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[ Abstract] Objective: To explore the effects of 6-gingerol on inflammatory related factors such as MPO, F4/80 during
wound healing. Methods: Using C57BL/6 mice, we made two circular wounds with a full skin thickness excision of 8 mm
in diameter on both sides of the spine.And topical injection of 6-gingerol (GIN, 30mg/kg/d) was used for drug intervention.
Detection of pathological changes of wound tissues by HE staining; The mRNA and protein expression of local inflammatory
factors MPO, F4/80 in wound tissues using real-time fluorescence quantitative technology and Western blotting. The expres-
sion of MPO and F4/80 in wounds was detected by immunofluorescence. Results: On postoperative days 5, the epithelial gap
of 6-gingerol treatment group was (0.87 = 0.51)mm after wounding using analysis of histology, and the epithelial gap of model
group was (1.78 + 1.21) mm. The comparison of the results showed statistical significance (p=0.04). The MPO-positive cells
in 6-gingerol treatment group were (17.33 £5.55), model group MPO-positive cells were (14.22 + 1.03), the results showed
statistical significance (p=0.09);F4/80-positive cells in 6-gingerol treatment group were (79.99 £ 11.11), model group F4/80-
positive cells were (71.23 £ 1.88), The comparison of results showed statistical significance (p=0.02). The expression levels of
MPO mRNA, protein in 6-gingerol treatment group and model group were 2.89 +1.23.8.12 £0.87 and 2.04 + 0.67.7.54 £ 0.55
(p=0.07, p=0.09), The expression levels of F4/80 mRNA, protein in 6-gingerol treatment group and model group were
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33.23£0.56. 6.26 £3.76 and 2.76 £ 0.23. 3.01 £ 1.23(p=0.02, p=0.02). Conclusion: 6-gingerol can accelerate the healing
of mouse wounds by regulating the expression of local macrophages.

[Key words] 6-gingerol; Myeloperoxidase (MPO);F4/80;wound healing

515

LW (gingerol ) J& A Z Ry FEEIGHESR 4, )&
ZEBOR I 1 E By 2 —. il UL 6- £
wti o, HAYITE MR . CUESE 6- M H A Bk .
SR BEIE. MG . PUsess " ZRAyssistk. AoF
FKEREZPEBEEN 6- ZBMBEEIRTT IR SR
B AE P A2 109% 2 5 RO 3% 4 ZE 4R B —
E AT LASE S O VA, T X AT RE SR A — b etk B
JRES R REAT R ¥, I BT e B2 BRAS @ 6 i vl
etk B Bk, EBhEREEN6- LM iES
SEma r L IR —E MrEH .

BIATE = — A i B, W K 247 B
LR A EAE . BB & BB By S = A
HER: RIETE . U S BemE S B, 5%
Vifa Sk — R 5| 24 E YEE 4R BE Y, Horp
HRE S S B8 S T E ) — DAL o3 o RAE S
FEHALEIEM A Qb rERi e . SR Z0A
ELWRAE ) k2 5l X Se 5 P 20 i Y 3 ) sl
HRATREXT AN AOIERS . 55 . oAl AR M, JER
w7 RIS

BRAEA B R WA 2252 B mT R AT A i 1 JPR A% 11 A
G HETXT 6- LMW @A IR TT FAE FABLEF
TR, ASCE X T A Z ) 6- ZE ik N s YY)
SCYRHIEGY, PROTAE Y 6- 2 Al REiE A AT KT
T L 20 S e 1 TS

1. SKIE A
1.1 A& 57

A PRI 6- i (IR E A YR A BRA A );
MPO, F4/80, GAPDH 5|¥) ( LigA TAY) TR KL A
FRZSHE] ) 5 MPO, F4/80 HitfA ( Cell Signaling Technology ) ;
HAA P2tk (RGBSR A RA R )
1.2 X1 zh4

20 H SPF %% 8 ~ 12 J& % I C57BL/6 /N R, 14
18 ~ 23 ¢ (JTMEAELGRHARAR, A r=a4%
UE :SYXK # 2015-0150), FrA7 sh 4 16 15 5 ¥ 61 5 sh )
Bt A 12 7N i B R B 0 220 1 ], JF MDA AR
HERY /N RO AR RERIK
1.3 K AH*E

1.3.1 8h4) 5 20 K B TR A f il 25

4 8—12 JE Y C5TBLI6 /N FRR FH R HLE 3% & 43 1k

c 2 PRI

241, BAIXTHR (MOD) 4H; 6- 2l (GIN, 30mgrkg/
d) JRERESHAIT A, B4 10 2o B /I BUE R 1
—JAJE, NI RUERRIE, 75/ B X B S
2R T 43 ARG D 8mm BRSO BITE . 2K 5
JIE T T B T B Lk T /NERI AT R G,
RV GG A AR K . SEBRSE 5 RIBUN R RRZH bR
A, B /INRZE B2 T HE FIAR e 6k, A Bz
RS BDZRAE T —80°C HH T2 1 It Al mRNA 7K P 3RA K

1.3.2 5 FU A AR 2

MRS 1. 3. 5, 7 RIEMIFEIMEFid st/
FURFRAI I A A B 0L, XHE S B R Image ] #0158
P DIRJS A 05 DE B3, i AR
= KRAAY D/ FIE0 A x 100%.

1.3.3 HE 4L A8 2 S A i

R T T S B A5 2 /N B T A A e s . T
B/ NRERRLS, ELAY, SR 5 RBHEL I 4bFE
ANER, B T K JE R lmm JZ BRZH Y, [ E T 4% 2R
FIRE , IVEA S A, 4T HE Je 60, a8 TSI,
T 7 B KA, (i HZE AT R 2% vk ( pH
6.0) HXAE S TR . FH—8T (MPO, F4/80)
PO R AT et 40, RIG 5 —hi—EmE,
F£ I DAPI (40, 6- — mid %& —2— FEIEMME ) Yufm, il
FHZEN 5 FHUBEXT G t FAE Sl BAR  7E 40 A5 ICRASECT
FEVUABENLEBE R S A B (HPF ) x4 1 g X
385 1Y) 1 TR B4 R B i T 2 A M B C g Gt A T OB
FIIMH.

1.3.4 Western Blot il H #9851

BUAAF I B RRLSUREAS, DN 3 YR i XU
T, BGE MARH LN A &+ e sl i & A
SEMIRIEATHLIAI3E, 4°C , 12000rpm 5.0 10 min L
£ FWEEAW. R BCA & A/l &l E 5 Mk
J&, #IE SDS-PAGE A THLIK /T B SR T, IR H
AR NC . HRIE TEH, 4°CiHERmBEE—dt (MPO,
F4/80, GAPDH) , S REWEGE P 1 h, FJEMA
YIRS WA AUE.

1.3.5 Real-time PCR #] mRNA %k

TRizol % $& WU 15 11 241 21 & RNA, [ 5% % 15 2|
cDNA, WIFAEMLIY (PR 1) o LRI E &
PCR {7 & ( Gibeo— FEER ) S8y N, SE et
i e re . 4550 2~ 22 R,



@ Universe
Scientific Publishing

3% 1 Real-time PCR 5|#15 51

HH Forward (57 =37 ) Reverse (5’ =37 )
MPO GGCTGAAGTCAGATCCAC  GGCTGAAGTCAGATCCAC
F4/80  CAACATTCCTGGCGTTACCTT CAAGGCAGTGAGCGCTGAA
GAPDH GGCCTCCAAGGAGTAAGAAA GCCCCTCCTGTTATTATGG
L4 it F 51

¥ SPSS19.0 5 Graphpad Prism 5.0 BEATEIE T S
THEEE DAEY + 2 (X +s) IBUEIR, 4
FLACR ST AR5, DA P < 0.05 FRERAFIEE
S

2R
2.1 ZE/NREOERAE

RIGH 3 KIFER, /NI R IR A A 460N,
BB AL AT WA . ARJFEE S K, Al E—E 460N,
EE M, Hrh 6- ZEGYT A0 HEARR 0N, Al
ME M T, A mB K. R (POD) 73l 7E5 1,
3, 5, 7 RABESAHLIT 5 T HIHE . F Image] (NCBI)
BRI AR, JRERFRR N REH DR/ R
WA x 1009%, VLK 1.

-~ MOD
-= GIN

-
(=}
(=]

80—

60—

40+

% Wound Closure

204

0 1 2 3 4 5 6 7 8
Days post wounding

B 1
K1 N TARBIGIEE 1. 3. 5. 7 KB k4
BAAFR, HPARFSE 5 KE/R 6- LAY S5
HZAFI2EE L, *p < 0.05,
2.2 KE/MNROIERIETL
SCERERE S K, /NG W) R e g R L 2.
AT DL, B ZH BT R 2R 4D, T DL A
o SR, 6- ZMRYT AL A ZEA L N
FH, ARZMA AN Ko B A .

2020 4F- 2 45 5 ] 1SSN:2705-0440(Print); 2705-0459 (Online)

a By il
T —— e e =
e A58 e
_/}E . “: ’.',‘lu:_—.;%
b
4

— *®

Es

g

E 2

©

£

1

@

o

MOD GIN

& 2

K2 (a) RIGH 5 KERIAY 6- LENAIFAS A
O MEAY HE 444, scale bars = 1000pm. (b)) KRG
SRR, 6- FMAITAR) b2 BRI i 3
HFRE (*p < 0.05)
23AAEARAREALANETL

BMHIEES 5 K, SIEHRNAH BN, FER RS
WALZEE] T MPO, F4/80 FHMARICY), AL A1 4140
1 F4/80 2B IR INELK . 6- ZEMWHAYT2H F4/80 4 IR
AU g . e R LA 3,

W R4

MPO
F4/80
€ f
25- - ¥
& 207 w 20
Z g
8154 o F 154
@ 3
© 8
+E 10+ ,8 10
= 5 E 5
0- o
MOD GIN MOD GIN
3

K3 (a-b) RJG 5 5 K /N A k4] 20 v g
W 5 6- F2 W 18 9T 4L 1Y MPO #5825 Y6 L 8, scale

BB o



2020 4F- 2 45 5 ] 1SSN:2705-0440(Print); 2705-0459 (Online)

bar=200um. (c—d) RS54 5 ROIAHLP RIS 6- %
W3 36 T 21 1) F4/80 H 328 5 I Y4 {1, scale bar=200pum. (e)
ARIGH5 5 KRR 6- ZATT 408 A R 24140 MPO FH
P 20 i LA TR 2 TG 2 AR A (p=0.09) . () Lk F4/80 1K
FHPERRIEY), RIGH 5 K 6- ZEHHATTALE /B ERZE
LA PR 20 AR AR T A A B BT (p < 0.05) .
24 IEALAFHEXEFEARIEN mRNA RiE55%

BIGTE AR 5 K, SEAIMEL, 6- RMIAIT4
BT LI F4/80 5 (AN R ek KW i i T A0 4]

(FEHFRAKFIIE 4, FEHFEAKFEIE S5 )
MOD GIN

MPO == ===
FA/B0 o -

GAPDH weee e

s s

@ 10+ § 16+

5 8] g 7 *
- @ 124

c £

‘T 6 © 10

8 3 o

£

a o

o 4 8 &

o

= L T 41

2 £ #

8 o- s o-

[7] @

& MOD GIN & MOD GIN

4
€] 4Western Blot ¥ Ml KR J5 55 5 K 4 i 4 41
MPO, F4/80 FH ik, *p<0.05 Giit-BHA =57k

*
< i 1
£ !
o o
E £ 31
T 3
5’ 3
< < 2
o2 [T
=R
2 1 g1
= w
0- 0-
MOD GIN MOD  GIN

5
€] 5Real-time PCR R A 5465 5 KA i Bz e gH 41
MPO, F4/80 iy mRNA ik, *p < 0.05 Fit-HA 22570,

33tig

6- LB TEH IR )7 T SEUE R A AR A (4 5
16 6- B EAIF5 A Sl b B LB R Wy . A S
th 6 2 VATT /N A A R A T I ZE, HoA 2

+4- BB

@ Universe
Scientific Publishing

WO EA IR, TR RERY], 6- ZiGIT AR
AR R AL B2 E SN, H 6- A
JTZHAH v F4/80 HYFE Tl mRNA ki T E (p
< 0.05) . ARLEGGER LR 6- ZEIIEIT A AENS B 1
INFAE R B W4l M) 2235, SO0 i e dn A 2A
—EWI.

I 20 A 0B o A e R v A DB
fege I, /NRE VRGN =R BT FR R 2
S, MO FELNFHE / KRR AR, M1 FEHER / BU
FEWEANIE, M2 $5IR /1A a /B A0S W B 40 i
TEWG G S, M1 A0 A = A b i e R R 4 T 10155
SRS LA AEE (iNos) , 11 M2 FWEAR A ™ A kG &
FRTE. M2 i 2 — BB A N S B I 40 i £ 52 i J B (T
B A b A g B8 in g s ", B, ARk
AT M3 11 43 85 M e A e A2 M2 5 I A B A 7 A
KRN, USRI N I RN R G2

KRB RR T 6- ZWMAEN LA & f
P SAE ST AT RERIAEIBLE . 6— ZIRYT A F4/80 FEIA
KR AR IR AL W, HARE SO 6- 2%
WG YT s B R E F4/80 FKIRmIVER] . EL k4N i 7E
BIAR) / 4 0 AVEE 0 / il / B BE B0 01 A Ak HL 4
Fm R ZER . 0 @A A LUE AL / 85
ST BCET A 4 MR 5 200 %) D) e p A A o, e
BV (LF4efk) FRZEASRIE . AR i
P75 1 R TR AR Bk 2 sl DR R AR RS A
ZUNEEH, R T RBRATT EE AR . B Bk
TR, Er AR 4R E B (MMP) ()
E A ER RO M S R AT, 2 5 Ao R s Ak A
I

i LTk, 6- ZWixt e SN 2 A A SR B
%, HATRENLH S 6- 22 B4t 0 1 A1 8 rb A DG AR AE
TFRYFEAE T, (0 6- 2 Al A /R T
EWEdnp, DL 6- ZEm 36y Rl e IG R o2 A HA
[FIFEVR YT ORI Ff a5 BE— IR ABFIR RIE .

[&E30Hk]

[1]Mohammed Afroz Bakht,Mohammed F.Alajmi , Perwez Alamb.
Theoretical and experimental study on lipophilicity and wound
healing activity of ginger compounds|J].Asian Pac J Trop Biomed
2014; 4(4): 329-333. doi:10.12980/APJTB.4.2014C1012.

[2]Dan Liu, Mengqing Wu, Yi Lu.Protective effects of 6-Gingerol
on vascular endothelial cell injury induced by high glucose via
activation of PI3K-AKT-eNOS pathway in human umbilical vein
endothelial cells[J].Biomedicine & Pharmacotherapy 93 (2017)
788 — 795. doi.org/10.1016/j.biopha.2017.07.037.

[3]Narasimharao Bhagavathula, Ph.D., Roscoe L. Warner, Ph.D.,



@ Universe
Scientific Publishing

Marissa DaSilva, B.S. .A COMBINATION OF CURCUMIN
AND GINGER EXTRACT IMPROVES ABRASION WOUND
HEALING IN CORTICOSTEROID DAMAGED HAIRLESS RAT
SKIN[J]. Wound Repair Regen. 2009 ; 17(3): 360. doi:10.1111/
J.1524-475X.2009.00483 x.

[3]Yan Sun,Rei Ogawa,Bi—Huan Xiao.Antimicrobial photodynam—
ic therapy in skin wound healing: A systematic review of ani—
mal studies[J].Int Wound J. 2020;17:285 - 299.DOI: 10.1111/
iwj.13269.

[4]Takayuki Miura,Kazuyoshi Kawakami,EmiKanno.Dectin-2 — Me—
diated Signaling Leads to Delayed Skin Wound Healing through
Enhanced Neutrophilic Inflammatory Response and Neutrophil
Extracellular Trap Formation[J].Journal of Investigative Der—
matology,Volume 139, Issue 3,March 2019, Pages 702-711.doi.
org/10.1016/j.jid.2018.10.015.

[5]Tomas Castro—Dopico,Aaron Fleming,Thomas W. Dennison.
GM-CSF Calibrates Macrophage Defense and Wound Heal-

2020 4F- 2 45 5 ] 1SSN:2705-0440(Print); 2705-0459 (Online)

ing Programs during Intestinal Infection and Inflammation[J].
Cell Reports 32, 107857, July 7, 2020.doi.org/10.1016/j.cel—-
rep.2020.107857.

[6]Epelman, S., Lavine, K. J., & Randolph, G. J. . Origin and func—
tions of tissue macrophages[J]. Immunity, Volume 41, Issue 1, 17
July 2014, Pages 21-35. doi.org/10.1016/j.immuni.2014.06.013.

[7]Daniel Elieh Ali Komi, Kelly Khomtchouk,Peter Luke Santa Ma—
ria.A Review of the Contribution of Mast Cells in Wound Healing:
Involved Molecular and Cellular Mechanisms[J].Clinical Reviews
in Allergy & Immunology (2020) 58:298 - 312.doi.org/10.1007/
$12016-019-08729—-w.

FATH: 2020 4F BT AR A B2 R R E
(20201209 )

WAEEH . Tk (1956-) , FARBER, JIHEE
BER 2R S5 — BBt BB},

BB -5





