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(8 EE] e . AEMXLEHMREPI BB KR AR E MM &R (COPD)M Y A 48 42
RAFAKE, AANM2 BEOARRGLE 9N YA, T - ABREFAREBPLH XL EMHHF
BRASZLFI2AEIXACOPDHEYE , GLEREFTAAI A AEXACOPD Y BEF X
. XAEMAHE LR BAL v @B T HARYRMDA T4, £ A AARRNI2 X
ARBE URGL2ESTAGY A . 5. B LEFH100mg - kg 'L EHIKBALF ¥ & m e,
BRI AT AP AR A AL AMMBZA;30~300mg kg 'KV HERR km LA EH
ERAARHARBEHE L GLERERER KK ALMDA 4T, LAALHKRY R, M A30mg
kg ' THRKMFAANM2 B AA . G2 EF oM XA THHARRK S #5204 KZCOPD
HBAGHEEENEN REDREEPBLAEAXESR, FH XA THHFEFLPS 7l
WA SNI2 B AR HEBHERER,

(ki) mi EL/BEF;, AN/ HEE; AR, RUEBER/EHFE; FHER . FE;
G2EM; B3 HB N2 %8
[(FES>%8] R4 [Rk#RiAE] A [XZHS] 1008-9292(2008)04-0357-07

Effect of Spearmint oil on inflammation, oxidative alteration and Nrf2

expression in lung tissue of COPD rats

ZHAO Chun-zhen, WANG Yan, TANG Fa-di, ZHAO Xiao-jing, XU Qiao-ping, XIA Jin-fang,
ZHU You-fa (Zhejiang Respiratory Drugs Research Laboratory of State Food and Drugs
Administration of China, College of Medicine, Zhejian University, Hangzhou 310058 ,China)

[Abstract] Objective: To investigate the effect of Spearmint oil on inflammation, oxidative
alteration and Nrf2 expression in rats with chronic obstructive pulmonary disease (COPD).
Methods: COPD model was induced by intratracheal instillation of Klebsiella pneumonia and
lipopolysaccharide (LPS) for 12 weeks in rats, and COPD rats were treated with Spearmint oil
for 3 weeks. After COPD was induced, the pathological changes, changes in leucocyte number in
blood and bronchoalveolar lavage fluid (BALF), MDA in lung homogenate and Nrf2 expression

were observed. The effects of Spearmint oil on these changes were determined. Results:
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Spearmint oil 100 mg * kg 'significantly reduced leucocyte numbers in BALF, and attenuated
bronchiolitis, pulmonary interstitial inflammation and inflammation cell infiltration. Spearmint
oil 30 — 300 mg * kg~ 'decreased the destruction of pulmonary alveolus and the thickness of
bronchioles walls, and inhibited goblet cell proliferation. Spearmint oil significantly reduced
MDA in lung homogenate, and decreased the expression of Nrf2 protein in lung tissues.
Conclusion: Spearmint oil has protective effect on lung injury in COPD rats, since it improves
pulmonary inflammation,oxidative alteration, and enhances Nrf2 protein expression.
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41 B SR B 7E 1% 1 B 2 7 I K 7% (chronic
obstructive pulmonary disease, COPD) % #%
AEEEEERA"Y,COPD BESEBEXSEW
FHRETRERFANKHEH BFHRR
& 1A#F # (Klebsiella pneumonia) , 41 & # X i
e, fECOPD K & 5E KR R4 B 512
SR, SBE/RELKE, Jh
SALHLH BB EEERN EERFILH
Z— . Nrf2 (nulear factor E2 related factor) 3%
bzip HFEF,#ld 5MH EF Keapl HE
. BZamA e Eas. HaeH,
AL N B REfE Keapl K 1%, 5] & Nrf2 M) #%
MAMBE, BEEEEMRES . Nrf2-/-8/h
BB E R EMS M EREEM™ES,

HiFmR—FELN, P EENREF
® (carvone), ¥ B # (limonene). K A #
(phellandrene) . KRBT RHR, BZEWEHHE.
ZHRESRMERERS S EHMHERT,
BAEBVHRSHBIEAY . FLRESEABA
fii e 55 TR A AT B8 A0 LPS 237 Kk B8 4 B S 1 i
RREE MEBLHEMMMA R BERATFEM
LPS 511 AR COPD BEHATTIEM.

1 BR5%H*%

1.1 ZE®Bzh¥Y REESESD KR AE 200
+20)g, AL LB S PO 4t

1.2 HE Bk % E AT HF (Klebsiella
pneumonia) 8 B P EFE R LY EMER S

L ERRS1 1736, BE R T EIEF RE. 4
Bk BERME F6 X 10°CFU/ml (2 WL BHE).
1.3 KA XILAF 8 % ¥ (LPS, Esherichia
coliOlll: B4) ¥ B X H Sigma A #. A _#
(MDAYHIZ A EWERRBREY TBEH
. ARVH N2 TREiE& . WAZEE
Santa Cruz A%}, £PWERICH [gG RE AL
AL, ARPEAF B ZHFM, #H5070411, %
TRERE. 721 ok EiHd LB N
28 =) 4=, NIS-Elements BR 2. 30 E{& 4t
ARG, BHAERHE,

1.4 BEHYLR BEEESD KR60K,
BENL 7 B IE % % B4 BRI 40 L B 2 3 300,
100 30 mg « kg™'dH ., MEAREHAH A
HEHEABRO, UHKEEEHEAOC L ml ik
REBFEEE. SR K:E8HAMRREEH
HEERIKGE, FEFERBAO1m & 200
pg WILPS, in e FE3F, ek 12 . 13 B4,
BHAKRKBATFHMAYEFTRIT BR1IK. &
3K EHAMR L EMTEEBR.LPS
MAEH A FBOAREHRO0.2 ml,

1.5 XKEMEMEE RIkBmEEXR,
ABREREXSE . EASESALEGHLE
MEXSE REHTSEEE, A PBS #17
XS EWHEEL . ERS2 RET. BRXKE
i #1 ¥ ¥E 3 (BALF), 3 i+ BALF + {41 /g
1.6 WH¥KAE BRAEEMNZWAZRU
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BES BEENNKRSEEEENRMHEYNE AL E LK EMNL BAREHERA © 359«

10% P (e B KB RD B &, BB K , 7 8
a8, Y. EMHE $6 F/REE-ITHURE
KYfa (AB-PAS) , 3 E A T #45.

1.6.1 FFHHRFTEROLm) . £EHENF
g R A7 F 38 LR L T BOE T %38 LA I it
FIRBNS), W +FRHEKEDL), L/
NS Bp78Lm, HEE K BRME T ER . 0 &
BARKPEXSKERLE. SKDA18 M
BRI,

1.6.2 FHHEKMAN). HEESI I AFA
BB R L B R E R, B MAN, K&
ERMEAFE WES#FK. P EXLERL
. BRYI 08 MR REHME.

1.6.3 XHEERE/IE. 8EEFZE<<1000
pm BN SEHRBENER/SMERKE, HE
W B EAXKERYEZ 5.0 A AR
B ERRs MEREEM MMERKE,RE
YHE, BERPYHB5~6 MPXKE. KT
HE.

1.6.4 MRGMHLME: AB-PAS &L,
HREBWUABRENE, LPEHRAKRE
PAS HG K2 AB/PAS R H A, HIL WAL
AB E 6 HFRA M HIER. BRI A HE
EXKEBEM2~3 XPERDPXKLERHERR
40 AR b R A0 B B BH AR AR
/AR b B 4 e BB (E , R (L

1.7 MALMDAZEUE REURINEG
Bty e - 57 S AR 10 % A 4 3%, 11000 r/min
BOEREBE, —20CHRE. SRRAN AU
BT, AASX LERESSERAES
¥z hWE,

1.8 MALANH2 EARE AEYHELE
JG A3 E/EHE ST EEE,E
HEMFBHAERSREMRABFHMNA2 £
TR 50),4CHE . ERINEY EIRIC
—#H,37CHBE L BEHMDAB B 6, B
BETEHNBEANE. FAREL.ZHHL. &
Rt A PRl 3 X H&E % 100~200 pm
B4 % 5%, Al NIS-Elements BR2. 30 &4 43
W RESHTHE BB IKEHEG. B
BRI K Ga. PG 5 R B I R A I
BHF A, BIEARPu=100X |G.—Ga|/[(1

—Ax) X255, 8 Pu(Positive unit){H ,

1.9 Zit#447 % F SPSS 13.0 for win-
dows TG iHEM M HBEH LU s KA.
ZAHBE HEFALEEE S 2454 (one-
way ANOVA), F 2 Fref A LA LSD &
B, FEARFE % Dunnett’s T3 RE., P<
0.05 ANANFFHHH¥EEX.

2 & B

2.1 BEFWMMAHRRTEBETEMLPS 51&
AIBALF F 4l S AWM MBAXK
BEEERBBALD) B4R S KBER AN
BHEEP<0.01,0ELD., SEAHELE. 82
FM100 mg « kg 'ABALF FHAIR G A E
W/ (P<<0.05, W% 1), 8 2 F il 30 1300 mg
- kg 'BALF F A4 S A K. EXH
BER.

xR1 GLERNIMHEATHHAMSLPS 5|R
#)BALF ¥ @B iK% "h
Table 1 Effect of Spearmint oil on leucocyte

numberé in BALF induced by
Klebsiella
M/ B 405 B3/
a 3 mg * kg™! X108« L7!
pogiit::l 12 4.0212.89
BRA 11 8.70+2.55*"

HiEm4A 30 11
100 11
300 13

7.29+1.89
6.45+2.11%
7.24+2.85

53 BAKRE, " P<0.0; SEEAHLE,* P
0.05

2.2 BEFWXMREEMETEMLPS 518
BB SUR B RIEMR R W IER AR
Ry 3k, SEHWER . BRERRLREMRER, X
SERBEXAEMRREEIA) BHUAKR
AT LA [ R A 4 TSR AR R B [ R R, R A
HHENERE. FECEKCHAR. ARAHR.
W PR R AR R (B 1B) . B = F
W15 P 245 40 AT L 48 3T S 4 R i [B) R AR A AR
MAFFEE, RIEARBHEEL (EH 10,
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2.3 BXFmXIREEMATEMLPS 5|8
MMEERRENALSEEMENET K
RIAFTRK/DARE, R ERERL, g .
RN RADY K MEETH, HAERRE
B AR K, 5SEEALE. T
¥y %4 181 g (Lm) BH 8 4% K, 3807 1 78 P9 3 39 B
HEMANBHBEL  AXKEEREE/SE
EA R XS ERHEHE. G2 HM
30mg - kg ' A GHEBALLEEF MANHE
WL, HAEWAERBD  ERAHAISE
BE JRL 5 /M5 H 35 B B BRI (P<<0. 01, L&
) WX EEHE T RAEEFHMN AR
SESMEHBHBMHIER. BLHFHERLS
B % L E A # A LPS Bl R MM IR, BA
—E R AR A

2.4 BEEMHXHRTEMFEMLPS 51
HXSERRERBENEH BEUAS5FEX
M, XKE A SERRA A B34 (E

2ABY s RRAMBA SR, B2X%&FH100 M
300 mg « kg ™' £H ML R 20 FH AR AR 40 4 A
BEA (B 2C.% 3 MR MBI B R1E.

2.5 BEEFMmXMATEEM@TFENLPS 5&
FIMAAMDA SEEW HEEAKBRMASR
1% MDA & 8 H 5t B8 46 B 8 3 & (P<<0. 05);
EHRZAMMALS MDA & 8 88 5 41 0 B [&
K (P<0.0D) , XRHBLEWEBEMNIEAL
ERRED.

2.6 BEFMWMWHINRTEMBFEMLPS 5|
ERMHAANH2 BARE . RETWE ER
HARMNAZKEMFER EEARANHS2 EH
REAEVEHEG., S2EKNT.ERMA (Pu,
35. 49+ 2. 0D AX K E N2 REBEHEHR
B4 (Pu,31.68+ 1.4 BB (P<
0.01); 2 %M 30 mg » kg™ !4 (Pu,32.37%
2.0DMHAXSENA2 RIKHEAA B ER
& (P<<0. 05, 3),

X2 G2AEHAMRAEMAENRLPSIIROMALHA L @IATREHEINY R

Table 2 Effect of Spearmint o0il on alveolar structure and thickening of bronchioles dissepiment

induced by Klebsiella pneumonia and LPS

HE/ ki S £ 3 %5 (] B -2 i ¥ 3 MXSEERE/ M
a4 _ n . _
mg - kg™! /pm /piece * mm~? /%
pog:it:| 5 49.4+7.6 291.41449.8 14.4%2.1
- EE 6 80.1+10.7°* 130.9+22.8" " 25.3+2.1*"
BxE&ma 30 6 70.3+10.9 174.5+13.5" 16.8£5.2%%
100 6 75.7£5.7 149.0+16.0 15.6£3.7%*
300 6 72.04+12.8 166. 7+38. 4 17.542. 4%*

S A LhEE, " ° P<0.01; SHIRA L&, " P<<0.05 ,** P<0.01

F3 GrEHIHARARRRAEKELEHFMDA S FERG YR
Table 3 Effect of Spearmint oil on lung goblet cell proliferation and MDA induced by Klebsiella

pneumonia and LPS

A 3 AR /mg-kg™! HERRBEE 25/ % P B (MDA)% £ /nmol *+ mg™'
bag:iE:| 0. 8240. 22(5) 1. 4320. 90(10)
BRY 9.86+4.96" (6) 2.4341.07° (10)
BxHFm4A 30 14. 39+ 15. 15(6) 1.4540. 56" * (10)

100 1.180. 607 (6) 1.24+40. 64** (10)

300 1. 45140. 547 (6) 1. 21+0.18%"(10)

Sxt AL,  P<0.05; SEABA K, " P<0.05,**P<0.01,( )R Hn
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Fig. 1 The changes of pathology in the lung among groups
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Fig.2 Lung goblet cell proliferation among groups
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Fig. 3 Expression of Nrf2 in the bronchial and alveolar epitheliums
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COPD M A BEMMAME. FHEHRRE
COPD 4B FHEMAERKEE", FHERNT
4E A2 4 19 British hypothesis A 0B R e 2
COPD (/AWM EBEEE. RITLM R LFBH
WMLPS RESERBEAEN KR COPD #
B,HRESEASCOPD ZH . Bl B2 &
B R Y 35 & COPD R &EA TH/ER . R
BH %2157 COPD W EERIE.

COPD & 5 18 il 4 4 o L I 7 9 2 3%
B AT EAL LA RCOPD £ EENLH .
EFERI,IJLFHAMRFRPERAPEAL
EEWMHMEBEFPHFEREKRNTH (ARE),
Nrf2 e FiF ARE AW HREMEEH R, N
AR B 2 2 E AL A B IR  Nrf2 22 (R i
BHNBEBRERERSM, HEBREE ™
#H, MENrf2 BEEERE, BRI #51EN
S R AE RN O B AR N, 3 B e
Wis & 9% B9 BUBRMEDY, Keapl-Nrf2-ARE $#2
THEKERNERS THEERERESY AR
PREFEEENERARER, XK EEWH
%48 Bt B COPD X Ul 40 41 Nrf2 2% 3% FH B 3%
3RUS18) (E #E IR e 5| #2 9 COPD i 4 48 Nrf2 3
BRBHBHANEL.

A LI IE 3L, B 22 Fr i 30 100 mg » kg ™!
Xt K B R Wk 0 T 400 M B 3 M L 4 B R BB
MBI ERBHREIERA, FEASNE R
B HZFMITREEQOFEMLPS 3/EM
MEXKEREMEFRIFHBOMEER,
BAOZXSERBEREDARBIME, 825100
FM300mg « kg HREFA X SEERE/IME
P 3 MR D R B > R 2 F
BE /0 Bt MO IR, R R A XX SO RE IR IR S AR
R 40 e 3 A . R 2 T AR BA B BRI A 4 MDA
SH . EAYETE . COPD R 4 X Bt 4
LANrf2 EARGHBHAR MELEFHEEE
FEME N2 B AN REK, BRN B L HF MG
Xt COPD At & .
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L54A2 A EBMMRXFERETRELGFABRTCEANREKFOLABSIHRA
FAAMFAMAOBRA AL BERARFIRFERNFREF O RV, AHaRFLSH
FEHGLBEENE. BB EZRELTHELB . ARTOLEERIAARMNLEFHLERAMR,

HIRFBPFRBIZEH 2005 F9 AREFE - KREBAR AR BLEIRR” . “THAL
BB CHESHNB"EFHEHMALRARRETNT BRANFORRA HARFEHFAR
BHYRBET R, ARARRTARGF RS RIN THSBRMALERS,

EHRE AREBIR AR RIK . FHREFRAYRAR TS TIBTRFA  FLE—F
MNEAGRFFTRBORL  XSEBNEREFTASHAR AL ARCEFBLEDF . FTHEL
BF EEREAYF ALBEFRERADALF 2L ANETRE . SAHABT LB . AKX
FE HmkERORF HEREEANH ARMEAGEGHERR K HH ALY
BABX AN —HAY HLRFEERER—AXE, LAZHABRRGEFHFHHLX, A
BAaRHARKEaARL, FRIHFALKEBBLERLZIFREAI-AXRFHLR
BH,EMMEIRELGHE, RNEERATHLN BHERLREFHFEHN,

BERKSARAMNGELATER, L 2R FR2 #LRACHFRZI— , HRBEARK
ASMEZHARREL FLAREHRANNE BHHNEELLEHNREFASTREAK LA, B H,
RERGLAUAHEBR. HAESHLERAARAEGHFHEARNLTRA,



