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Abstract

BACKGROUND: Carvacrol is a natural plant extract that acts as a substitute of antibiotics and has a good prospect because of its antibacterial activity, low drug
resistance and low cytotoxicity.

OBIJECTIVE: To review the antibacterial activity and clinical applications of carvacrol in the prevention and treatment of common oral diseases.

METHODS: PubMed and CNKI database were searched by computer using the keywords of “carvacrol, antibacterial, oral, osteogenesis” in English and Chinese,
respectively. The retrieval period was from January 2011 to June 2021. Preliminary screening of literature was conducted through reading and analysis to
exclude duplicate and low-correlation literature. Finally, 49 articles were included for result analysis.

RESULTS AND CONCLUSION: Experimental results have shown that carvacrol exerts significant antibacterial effects on the pathogens and bacterial biofilms of
various common oral diseases, such as dental caries, oral candidiasis, periodontitis and peri-implantitis. The combined use of carvacrol and antibiotics produces
a synergistic effect, which can enhance curative effect and reduce drug resistance. Even at high concentrations, carvacrol can still maintain low cytotoxicity and
good safety. In addition, carvacrol can inhibit osteoclast differentiation, help repair bone defects and reduce bone destruction, which can be used in bone tissue
engineering. Considering the above biological characteristics, carvacrol can be added into antibacterial drugs, biological barrier films and mouthwashes, which
can be used in the clinical treatment of oral diseases.
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0 5|5 Introduction

OB R R A AT AT e LA R R e A E
BHEIA. HE A, RABGAEMTA S mE . i
B AT A RIS WIRERFOTEARRY, LWL
HEZ—, WABVAZEAE R 0L, i B LA 4 Ak b
1A )2 AR P, AR ARSI LR T
R, HF QR EMSY . BRE. BEE A K GZA
HEZE L NEL R,

F B LA RGO REANTE WA L W iE b, AU A —FF
AN R AP RMmE Ry, TEARK. KA. AR, R
BEBR, WS ZEATANREDRRDY, 2iE%k, FF6
TR RERRE SR ERGITE N, B TRk, F
FLORKITIT. RS AR P 2R, X TFuBkR
KR 7 @A RIS T R A, LGS RELHKTH, B
EREEFET A O BRI A (LR D). KA H,
IRmAe AR 9T AR F4E Y BRAE BT LA (dob
. ORESHRE K. BHETRA LGS FT@mAEARLA, EA
TRAFBGIRAEFR. ERANE . bk fdn, DL
BEREAEA—FIRE . R B RE A BOREANT IE IR
T8 I R IG 7 SRAEHT B2

1 | EREX M OEKHRERNIE R E R

LB PR AMBL SER TR Fby
X SRR T MIC: AR5 4L 0.25%; R RS 2014
ATCC 25175 MBC: 4845 %1 0.50%

7Bk ATCC 29212 MIC: 0.1g/L; MBC: 03g/L TN HMEE 2015
G (R A ER A MIC: 0.04g/L; MERZMBL 2015
ATCC 25923 MBC: 0.08 g/L

SF R MIC: {AF15r4L 0.25%: TR R R RS 2014
ATCC 33277 MBC: 44441 0.50%

BT B ATCC 25586 T AR REE: 2014

ik MIC Jylg/MIMBIREE, MBC gl /MR IR

1 BRFN753E Data and methods

1.1 ZFRBRIR

1.1.1 ik AZKS LI F—4F% £ 2021 6 A #4744,
1.1.2 &K 201141 A £ 202156 A.
113 # &4 % FE%4 N A PubMed 435 &

1.1.4 A&z THEEE. XEEEE. HELE,

115 #¥&iE LB FE, WH, DI, RE A P Ik KA,
“carvacrol, antibacterial, oral, osteogenesis” 4 & S th & *4¢19),
116 #MELRER B RE. ik, BFESMN.

1.1.7 ¥k Lakes HkiFs)FEILLak 387 .

1.2 3ZERIHIEAT A

121 rtk ORF X FFBNBHMEAIK, OF X5 T8
PR AT M A X K, A XA T B * 1 IRk m 706 6948 X
bk, @RS L AR A BABE . LS. IR S 6948
% LK.

122 #HBtrfk QLR A FZA XK IHK;, QNEETL
Ak, @ ERPH. BRI, @F . FELAINER
9 3Bk

1.3 REBWMORHUBEMRER a4t %17 2] 387 Uik,
WALk A R HAT I ik, Wik e UG HER £ 2 WAt
R ARABIABRG IR, HREERAH. BHRLN
AR, RAAN A9 L akEtfT424, JUE 1.

| Fr BRI PubMed. CONKI Ht [E 1T 45 < $4i F2 |

K& iR . Carvacrol; Antibacterial; Oral;

> osteogenesis; Ty PUB: IR
Y
| N |
| VIR RO 387 |

| PEESCR A AT WP, HERR SR TN A
Tk, HEHBIHASHRCE 338 1

| AR 49 7 |

1 | CEIFIERAZE

2 455 Results
2.1 BRFIBIVRRREME

o IRLIE R o BN o R&EMMEM

211 KR A FE (5- AL -2- FRARE ) 2
EAbY, FLTFHE, §REF LMY rEm i,
AT ILER 2. SIS B T AMER, QRERE.
RAH. RmE. RAMNFRESE, TSRS @E. A
Wik, WwRWHE. 245 AKRE. AXFAKRE. F
BEMHE D G etk O AR EIE fE LR 1,
FLAMEHARZOEER Y BwE. AXRE. K
RANEF, EBRAFBRLTAGY AN ERE ERARE £
HAER. & RB AR B RS, RS, BT LA F
O RSk m e s i A2, dobk 0 K. T AR R, £l RS F,
BT A FE RS QKITIT, BIR. b E ST AR kLT
FAR#E. FRK. FHEASFOBEFEILER.

®2 | EREHEILIMER

B ¥ NN I
ZEr HOO
T
IUPAC £ Fik 5- R AL —2- AR
¥ CyoH1,0
A 237 o 150.22
R 238 °C
R 3°C
R R 85 °C
By 0.976 g/cm’®
20 ‘CI /K A
AR Toth . HHE AR

212 REHSNT AIERE AL RIFGmE M, K
WA T ITR., 5 aE mBAREYIRET KA R @mE
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Bt KA, AFRA T IS TR A IR R A IR A I 69 7t
HtoER, ERHT AR AWER e F i34z, m
IR A WIS R, TEIRI A BT E R, AR R,
A By AT i A MmO ARGR QIR RE ), T AR
A RE M, FF BRI E RE (MIC) 4 100 mg/L i
AR G EARERFENEARY, BRMOERTE—4AY
JEA A A ML P G anONE . R LM AR L & F ke
ok ST Ao ELAZARAT 1 64 2 300 A ) R E o 5 A 0.03%,
0.06%, RAHEFABAKKETEARADEERES, B4, &
AR M RCK BT T 4T, VAT MR E - A A A4k
B, HFBHKSEREEFRIAT G b EALEFIR ERUK,
RESAFCE 'S N

AW RE SRR TE EMBKE EREE S A e
WRERABEVER, FRREE—HH. FF L IE VA A &
B R et JONE, 5Bk an L ) A e A dm 1 g O,
HBAKMAE L 2L mE mfeiE Pt A st R TH; BREE
JRRS Bk P, FEURAS VR G R A, H4b SR 69 )
EOFE: Bm ATP B, MR —FRFRMRE, THAKmR
JE E 8y pH AR, SBT3 648 ik Ao ATP 69385, M ik im
JOSLT; ApH) CAed) FEAT SN HER, AW T, e
2.04938 Fhdr ) U EBIRORE T, B BT R AL L E A a8,
B RETRREE G Rk, Bitadhe F Mg
BARE W, FEAITAE 0 E 0L T AUH] S R 7 R 4G
% W B —ARIE R A I AR AL, SRR TR
AR Z BT, Bm S AFERAT AR, FREAEK
B P,

RARFMEFHBEARAELEMESBATRAORAEGAMA
AR, {2 UL B I A 5 a5 n Jo B AT RAT 69 40 ) E A,
T Bt A H A MIEL LA RAFeGIrHE M, SaE RF L,
AARAAY, AR AAHMEZZE4xH, U3 FA
Rm IR REFT RS, FT0 AR WA T e 2 —
S 4m RN B e bm 0 BE A AR AT R T AL e e st . A
BrAM AL s ek, REAABHANILTRARR.
Rkfppr LB TFREABHE R e e, CNORAR
VR SRARRLE T2 0 ARG Ae £ f § BE A2 WK, BT B e
e KMoy T RRA A RAEEXAM, XA T AL A EE
A RIER MY, K A S BE A A A R G 37 ) A B m A Fa R 44
ARt —F FH MRS R, RETHRERAT. FRH%
HAER 695 — N E 2B R FEF AL, X A8 8 A
PR IR T VA BBl Fo A B AR B I BAL T B A SRR Y, B
SRR LA J5 97 6 T ik An Bl fm LT 2h 64 R R b A B R Ak ey 1k
.
213 ZAMAEHE EEBEHNGSLEEE (FDA) S ERF &
FERATALERRGR ST, & B2 £ % GRAS(generally
recognized as safe), F/EA Sk 449 1% B) A AT RO A AT
eIV

B RE B TR VE R R Sk P A ARIF AT, (2T 4R
BB LEFHAER, B BT fd g ES Y, 2 d B A
S R Y. AT fm Atk & 4w i R R AR AT RO P,
SUNTRES 4 ™ w1 7 & F iy 38 3 3038, BE T A F8eFH
A E: ERAF, 2RLHEHEH 810 mg/kg; £ AT,
110-233.3 mg/kg A F S H LT, BRE, Fh. PRELL
25 9 F AL BT Z A 2700, 680 mg/ke.

4254 | PERRKTIEHAR | 352654 | 88265 | 2022598

2.2 BN ORRRMEEIER

o BEPTALERIIIER

o BREARTIA AR / MEFBEXRER

221 R WHERAEITSLENRIEN T ERR, THEATN
OISR EERE, TEHAE AR FERE. hid
KA —LIAMTE R, ALHE. OH FRIENEFoBf o
B H A ST 9l i A M B 4 b, BOTELHO & ®Y a1 %t
T LA G AR 0S4 (THICV), 127 4 vREEEE ( T 4L
. maRERE . ERARAARSERD ) 1 HRE ELHK
W, RAERBOREAFRAAEE, XRF—WEIBFEFH
ARG R R A ERGIRE, TR ZARMAEN T, TR
HREARAFE., ARIINLT —RINKXTHFADTEN THERY
& RIET AR, EEER AR RS ERNEAMDEXGRT
TN R RRZ—, TTAT B XK. i T AT 0B k.
MILADI % ® 3+ & # & (CAR). B Z & (TYH) 325X 5 Wk £ 8%
AR 3t O BR A B A9 LT A I A M IR E M BEAT T MK, Rk
T A B At R R @ AWML Hon, 4R RS A Bt
ZIREA (X ERAHRA. THERE. EMRE ) R ITA
KRR A 32-256 mg/L, WiRE5&FHEAMERER; 32
TSR, BB RS RE R Y T R0 AR A @6 m
W, IEET AR O EEEE (£F. T4 EWRE ) AR
B AR EN, M FEHIR S E G460 45 o T uht
BT @A AL,

F BT iR —F A Z a9 R, s RT A R
b, HERERE A 5 EMHE (L AHIE S TR
T A, RBARY AMENT R, Bk R RS R &,
MR GILE EH, BTRGIERT R, HRIFBFRITT
CERAZ (ZHERE. Tk, REREST ) RAEA, HE
bk B R AL P NUNES % P £ 3535 & FK119T GIC
ViR E LB (F AR MR ) R, ZINE FHRE A
IR Y BTG S IR B F A TIT & AR, AR E
96 h, KHAN % P E5 T A7 BT 53 L F4RE 5. B,
& K pd| Aok v AW R, AR E FARE 69 F H AR RaE
MK 50% vA by 3480 F B MaF Ik & o4 TALRE, £
100 mg/L R ERET, EFBHTEEZR Y BROHBE @A
IR R, Xk R L5 RT-PCR AT —5, S&FABAEE, I
RE| ymcA KRR ¥ Aa, gtfB A B KKK AR, X b2k RATE L
THFBST T REREBEA RFHFHRRAEDEE K, XA
HAk)a K A GRAS ¢y ALY, T RmTaKk, FH5F, &
H o pEmAREFRAF O IR T A, A0Sy 6%, JLE 2.

| I |
[ bl J [ I ffs b ] [ SFR AR . i A A B 58 ]
|

} lﬁﬁﬁ%%\Xﬁ%%m\

Bk FH

PIEES T /KIIT
BT R R, DK

F TR WK
AR R AR TR R

B2 | EFERIIGKRRA

222 ZEEER UEAKRBRRZAED -AREBALA AN



PEARTERE @772

Chinese Journal of Tissue Engineering Research  www.CITER.com

TR R R R . R RAA R Ae R AT R RS R e iz
B, RAERBBLPARLEATER, mAERNIE, KAk, AR A
HRALEERANS, ORFBEARARGLERTLMEIEE.
AT HEARBRAREEZNRAT, QFESHIUVREEAZREA
o (#OE ). WAMRRESEN (X E)AKRB R, KHETHRa
s, BARSE, EuBEARARES T, AEAKRANSBE
A 70%-80%"", —uk % F ik KA MR T WG ARARIT G
EATRE HATT MK, HF 0.06% t9 & F Bt & & AZRE i
#F K F 80%°". AHMAD ¥ "™ % L& @t & AKB LA
RAG A RIPHIER, xR E EARE BA & A
M, BRI E IR DG AN, RN ERSBEFH SN, AX
4 Je A ) s A T BT AR A dm e A, HEIH AR
KT RS HBRALB G o8, BELET HEFBT G EARE (2
REEBUR [ 0 ) KA KB A ARG Heh: £ 25, 50,
75 mg/L A HE PN EE 0 BRE LA GBS T, AT FB
HEATARN, MR ELAYE T EZHNSRAETRE, &
K INE T B4R A A 3 60 ST 3 AR AL tm L 8 B oh 4L 5T 2
BRI, WEBHESL T A F AT — R o B R R RRE G
CARB IR FN, TOMEAAG 677 6 EARE KL
FE.

U T K RARFE M SR H Ak 2 I iFE0 . O RAER
KA FIEMRE , A b U IR 6 O BEAEIE R R B
JANJIC-PAVLOVIC 5 P2 2 T4t b o o m R H 4% &3
ARE. EAMERE. 9EAKRFORIWARE, EETH
FEA e K seEEE . KT THFE T8 R
Fe NSLHEFEF . T KREKATHH P, AE T £,
BAYGAR % 3 & 5z a6 b 4 & 75 B An A B SU3 SR AT A o 474
M, Fhgit HAoBEE. ELNRERELMABRY
AEBHIEHEN, FAHBAEHERA G EAZRE G
FHE FE R 5, 4 A (40.3320.58) mm #= (38.33+1.15) mm. &
FENIANIAT G, @ CAZRE 0 A MBIER mEEIK. 74,
MARCOS-ARIAS 5 B9 3 4 7 8 4 8 A+ ik £ 4T A 4t & € AZKE
B E F AT K, R AP R EARL A 0.06%-0.5%,
MFC90 7£ 0.25%-0.5% Z. 18], &% 7 LBSRIE /1, AEHFFBr
YBIT P REAIRE R ATREAD R4 U T K 4 AT R IRAIRIE
223 TR KRR X T RAAFAAKRE B RR AN
MLl A b B g, FHEHA | RAGGKERL, FFHT A
RAPALIK ] B L7 B3R, IUA S AKIE b T B R A At ALK B B R
FRAERE . Zgmbual. R E Al REIL T @ LA AR,
Ft HAR M E AT R R A A BERM (R L TMBRAH ). EF
B KeyRoLT, aih AR R TR ABR R 6 T Hik A m;
EFAARE B K P, LR TR ERT. T B AR
JE) B sk gm0 06 7 E AR FIRAMIE, RT LB HHIMISE TN,
BEHBAREERRBAFEARF R mE EWEF >, 2
R, RHERAEZLEREFAHRINREMNRRRIL, AR THRAL
4a i i 2h At I I, ) de sl A (CHX) R —F136 57 F B/
AR B B K w R A IE A, AR AR R, B LR
B A G 2O AROA S & 1 AL ) 69 AR R . ARABAE R AT
B AR RE], THAR — LA RRERA, LIEFHEE.
KRR FERAZAEVA B A O A LR K2 BT Y, X R
Tk bR AEA . o, CIRE W RKRE T 6 sl st R
Bl A 4 A AR R B0, R R e RN R — AP & A
HIRE 2, 2R IEANIXT AR 6 40 A & o 2h MK R G INIRA PT
RE, FEAFHRRGAYRA LR E, LAY

REBEMEFB K. WAFHRTA T AR, AR E E &
SR AL B A AR T 2R

MAQUERA HUACHO % " il 52 7 & i Bt A K 0 f /4 i 4
faempt R E, AR T RERETE RO EABRR G
KREmT b — | SR AEMEGIEER, R ILEK 3.

3 | EFBXNMEREERBREAEEE

B I

MIC(%) MBC(%) MBIC(%)
FURANBR A 0.007 0.007 0.03
HAZARF B 0.002 0.002 0.06

ik MIC MRS, MBC 5N RTVRIE | MBIC g i M Al e

LR A, 0.06% & FFErst 0 S A ST e F B B A AR .
B s A A IR (AR . AR E . O AR .
ERAAIRE . TRAERE . BMAKE. PEERATE. T
PNk B . BARATE . HARAE T ) AR R KA
IRAEAE R, IR A 0.06% B xS & 4 I 6 7 e BOR JR 3%
E SR LEBR B RN LTRSS FAYIE, £ 0.06% 095 7+
B AE R 24 h & o R4 B ARk B _E TR AR A IR - —F
W e AR, AR ERBEEBFRAHUERERH, F
FEGAMARBRAGHKEHNIZRY, AAZFFER, LE
KAAEME LA RBAERNLERABSE R s LERR, BLAET
By VT VA 37 ) A AR IR 2 AR B Andk R By £ Fm B P A M
89 B K. AP ALK R B K 6 R RAK.

% —7 0, BOTELHO 5 " 5150 7 B 3148 R & 7 B #t % (CAG)
st KR 3t B % (EPD) #9%7m, TR RIATEIM T B X35
S5 B B AR R A B skt 4T06 97, 3k /d, £ 11d, iE
I w AL R IEA S T Rl B R B F#Re; FIRRF AR
A% (AFM) BF 5 B s R R BRIA 55 T A7 T H R AR 4
R EmOTEF T BT B e BEE A I bk e AR
FHEEL; B FRARBRTFEDBARR. 2R, A
AL T E 54 0.5% F FEr stk og K R T B A M A K B 258,
b, AR BB B E] T FAEE RO, BB T AL REFRE,
PRG T T EALE, BT FHRAL P ML M BEEN, L
WE T B A 63 I K AR B AR, BT BRI 9T
BT EIHT B K TR R, EHREAREER, AT
FRARA. BIAEH, KUO W o377 £ AR, Fihits
AH 40 R KR A A 4EFun . dE 3L st U + A F Brda,
MEEILET 1d AR LT A8, BT Fh . Halul Eiads
FotB R F A& F P A0 TR & R A F KL, A RT-PCR
Ao B kA T HRAA LR F G IR T . @i AN& 1B, @
RNE 6 Faif R — A AL KA (INOS) mRNA 49 & & vA B AR
EBEO2MAREEEORINKT. FRER: THE
LA ALEIL + BT EN LY T BB A AR T AE 4 4L,
b ailamii; SELIlatark, LILAEIL+ & FEHA
TR - FARLEAN (CE)- REBREKRK, MLEIL+FH7
B4l e R AATAY X HEARR 5 R R FRAENIES; ARF
AR T FRTEI+ F AT ET R, WEEAME
JE(CT B3R ) HE R F R, RELERE@ARD., L45HHEE
W& 5%, RT-PCR T REANLIL+ HrBramie” F /MR
MRNA ¢ & XA R & B E a8 9 ¢ RTHREIK, FH5A —
AL R A B £ 2 B4, sk RIRTA F BT 484 B T
BRACRLBR L, Befkd & A K mfel - FagRF, #mA
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2 S

BERIAFER, BT TR IKRAME 5677 4R, 1§k 23k
BB TR FR T ) K G R A R A B RO, R
I ST VA I TR KR AR 2 B R G By R R R AR
LBIR,

e A R IR A AT 4 S 302 R, LAURITANO % ™ £ 5
BN T R K & H ATHRE S AR P e, iLEFm R
BATRN —A AR 0 RRR (A B EEBReY ), &
1 & H AT RF SRRty 4 AN RARAT 4 342 HAT N, EH 1
RAad 15 R#ATT 4T F B K RE QRAED NN, PR
mE (HREATH . TReMREILE . AR IZKE . 535k,
ABHBATE. AMTHAFERET) RALS T, 29K
FE G FEL, REMER LS AL AMN AT B AR
J5 7%, CIANDRINI % M 455 52 7 & st v % L E & absf
EA T A K BRI . AT
MAFE RN RE . T FEIRBEAAS A 0.25%, 0.5%.
FX ALK FCM 4= SYBR-| = Pl %2 bt H e Ade sk, &R
oy AR, ILARE] 3 AR RE T A T8 5 min /5 M0
HRETH, HE0-1% MEMHBLRIKT m il AL,
ERETFHEFH S5 minf230 min &, EALiEemE F IR
BT mieIR ey R, R A AZBR R AR BN, B LTUR
AT R, A EE D b AR A £ 0GR ) S
WAY A I I B ARG R TS AE B, GRS A AT Al it
IR AR AR A Y fm ) ALK ) T B R e TRE A0 77

B—Fr@, FEABORERECHIES, L FaRT
szt VUE Y 22 r A4 R AET, A
BAERCAR /RO, BEBREAERYTILEAEK,
BT A& B0F tm fe % M R F K, BLIA A T B LT A B B
E R LT, WA E 3T R oA %, DEEPAK
5 U LA 7 B AL AP 4] RANKL Fo2m B 1 A5 5 549508
ML AR, ST VA T 8E caspase-3 Rih-F AT a0 T,
RONE B AT BT I SR, T AR — A A 4976 5T
J&| R AnFEABAR B ) K g 2524

3 RLESREE Summary and prospects

3.1 BFIBEOREIMLERRE 4 F &2 —it R AMHR
Ay, Mk TG A B GRG P, FRRRF R L
MA K I AR AL LR A A T K AR ., Ede
FEX BARRAAFR P ATILRE G, T A eiF A Y e E
A WG A& KA FT AR, ATEER . v IR ARA R, T A K.
FhAAR B B K5 0 BRI R R G R R A EAE R, BT A
HATFEEL, BV FRk, FE T b v bk s e g 2ob
FEX., REOFRT @ZFHFB B BAANR T, i@
B, K. T FAe—s A Y atde GBR AYE. By, A
AAREERET ATl R, LT AEF L FEER, &
IRE ST A, CA AR K 69 BT 5 R I8 AR €L B Av A s i S5 T =T
& ot i o F 09 A AL T AR, BT B R LAER F
A AR BIRBARF Y. R GAAT B WA FB S D
J Ik o 4 W RS ) AT B 46, A FAL G BR A B oy 69 T K A AT
R 3L

3.2 BFBHIGRNANBIRME B aTA 7Bt v ik /R @ 4044
IR BTR, X TFTAETB RS HHOARRE &
Y, KRIMBBAGMEE RS, L BRI AEANG. 5
HAuI A & A R T F AR EAE R & AR E d—
FRE, FH, Fig#AT B me AR S FaR R s R,
HE R LA N E B T 4SO AR, R HATIRA TR
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