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[ 7575 ] %50 2 sD KRN D ST, #HEIA, MZERNA (1mgkg?, BERREST) FI1GI3
EHARREFEA (25, 50g-kg?, EBE), BRXBAN, HMZADYHRASEEIFERER
(5mg-kg™) BT K FRAHLT LB R, EEMEF&‘*W’S ESAP21do MBRARKELWL;
BARIINEEONA BB AIMER (Vo). F 1 BNESER (FEVvl) . FEREIRE
(PEF) ; KoMK RIFZRE ; REAARE - FL ’L@L,JHIJHFEQH,,\H/?S T ; ARBARLE
ERIMFALS P | BREMINERFEREER ; ABERKRERMHRIMAMEALR S | UK
R, NI B RN 2 FE A F g IR S A 7 (TNF) -aw ANE (L) -6 B2,

[4£5] 5134t 28 KT : sogkg TR B AN KR AERE M [(262.7:30.2) g
vs (235.4438.9) g, P<0.05)] ; 25. 50gkg! IS H AR K B FEVL. FVC. PEFE RARIREEH S
[(6.15#0.28) . (6.81#0.36) mL vs (4.85+0.25) mL, (7.22#0.31). (7.86%0.28) mL vs (5.92+0.23) mL,
(30.61+8.88) . (32.14+6.27) mL vs (24.65+6.12) mL, P<0.05)], FZEUE/)\ [ (0.58+0.09) %.
(0.530.10) % vs (0.73+0.14) %, P<0.05)], R LR PQ R M 4RRRZE R ZL, Bl B2 i 5 e B
BERERL, MAENEERE ; s0gkg RIS HANARMALN | BREMIIERER
FRIAPEAE [(2.1540.56) mg-L™ vs (2.82+0.55) mg-L?, (2.35+0.58) mg-L™* vs (3.02+0.59) mg-L™,
P<0.05)] ; 25. 50g-kg RIS AR K R AT AR R R EEF TNF-a. IL-6 FIAFEE [(397.59¢
73.73) . (363.65+66.06) ng-L™* vs (554.59+115.81) ng-L*, (194.71+37.74). (166.20+28.33) ng-L*
vs (253.39472.14) ng-L?, P<0.05) ],
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Effect of Brassica rapa L. ethanol extract on bleomycin-induced pulmonary fibrosis in rats
and its mechanism YUAN Zhi-jian?, WU Xiao-yu!, HUANG Yin?, HE Wen-juan?, LAN Tian’
(1.Department of Nursing, Wuxi Higher Health Vocational Technology School, Wuxi, Jiangsu
214028, China; 2.Department of Pharmacology, China Pharmaceutical University, Nanjing, Jiangsu
211198, China)

Abstract:

[Background] Environmental problems are increased dramatically in modern society. For
example, dust, residual pesticides, and allergens can cause pulmonary fibrosis. At present, there
are no effective methods and drugs to alleviate the progression of pulmonary fibrosis. Traditional
Chinese medicine has received increasing attention for its potential therapeutic effect on the
disease.

[Objective] This experiment tests the therapeutic effect of Brassica rapa L. extract on pulmonary
fibrosis induced by bleomycin, and explores relevant mechanism.
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[Methods] Fifty SD rats were randomly divided into a control group, a model group, a dexamethasone group (1 mg-kg?, intraperitoneal
injection), and two Brassica rapa L. groups (25 and 50g-kg?, intragastrical administration). Except the control group, the other groups of
rats were transtracheally injected with bleomycin (5 mg-kg™) to establish a pulmonary fibrosis model. After 7d, intraperitoneal injection
of dexamethasone and intragastric administration of Brassica rapa L. extract lasted for 21 d. Body weight changes were observed. Rat
lung forced vital capacity (FVC), forced expiratory volume in one second (FEV1), and peak expiratory flow (PEF) were measured with a
rat pulmonary function meter. Lung coefficient was calculated. Histomorphological changes of lung were evaluated after HE staining. The
expressions of collagen | and collagen Il in lung tissues were detected after immunohistochemical staining. The contents of collagen |,
collagen I, and inflammatory factors [tumor necrosis factor-a (TNF-a) and interleukin 6 (IL-6)] in lung tissues were detected by enzyme-
linked immunosorbent assay.

[Results] Compared with the model group, on day 28, the body weight of rats in the 50 g-kg™ Brassica rapa L. group was increased
significantly [(262.7+30.2) g vs (235.4+38.9) g, P<0.05]; the FVC, FEV1, and PEF of rats in the 25 and 50g-kg” Brassica rapa L. groups
were increased [(6.15£0.28), (6.81%0.36) mL vs (4.85+0.25) mL; (7.22+0.31), (7.86+0.28) mL vs (5.92+0.23) mL; (30.61%8.88), (32.14%6.27) mL vs
(24.65+6.12) mL, P<0.05], accompanied with decreased lung coefficient [(0.58+0.09)%, (0.53+0.10)% vs (0.73+0.14)%, P<0.05),
reduced inflammatory cell infiltration in lung tissues, less rupture of alveolar wall and fusion of alveolar cavity, and alleviated
pulmonary fibrosis; the expression levels of collagen | and collagen Il in lung tissues of rats in the 50 g-kg™ Brassica rapa L. group
were decreased [(2.15+0.56) mg-L™ vs (2.82+0.55) mg-L?, (2.35+0.58) mg-L™ vs (3.02+0.59) mg-L*, P<0.05]; the expression levels of
inflammatory factors TNF-a and IL-6 in lung tissues of rats in the 25 and 50g-kg™ Brassica rapa L. groups were decreased [(397.59+73.73),
(363.65+66.06) ng-L™" vs (554.59+115.81) ng-L"; (194.71+37.74), (166.20£28.33) ng-L" vs (253.39+72.14) ng-L?, P<0.05].

[Conclusion] Brassica rapa L. may alleviate the pathological process of pulmonary fibrosis caused by bleomycin in rats via inhibiting the

fibrosis caused by collagen | , collagen Ill, and the inflammatory factors TNF-a and IL-6.

Keywords: Brassica rapa L.; pulmonary fibrosis; collagen | ; collagen Il ; inflammatory factor
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1 WRERFE
1.1 LI8ThY

Sprague-Dawley (SD) K, WifER ¥, 50 R,
180~220¢g, 6~8 &, AT AR hY PO H, &
WS @ scxk (#7) 2014-0001, KR E FoiIRRER
RIEA, BER (20£2) °C, EE N 60%, BHHIRK#H
B, ERFHEN R 3d.
1.2 ﬁtuJ’—‘TﬂM%ﬁ

HZERMBRER T (PEIRIERADURMBERL
8)), FHAHRIEREER (FEESEERFAEREA
), XEBtbZm (FE LB EAFHTAERAE),
AR | BREMNEREREAWTE (EE Affinity
NAD, KE | BYA] N1 BY AR R B BX 5 7% IR B I 78 38 551
2 (PFEFEREERAE) , HERFEEF (tumor
necrosis factor, TNF) -a. H7T2 (interleukin, IL) -6
WF 2= (F[E Elabscience A 7)) , sh¥IEHTNEER MY
(AmReszoo5 FEICRNZERZERAF),

3 R hIREY

B EERIT IO 2~3 mm BRYEF, BT
EX1000g 18 55 FH, MO 40% 2 EE£95000mL, 1
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REBE, BEFRFFHEH 120min, BFISIE, BUSR,
IKBZEES0mML, B1mLIRENREHM2g, REFET
4°CikFEH,

1.4 LBAHE

1.4.1 KREMLFEMERZT SRXE [9-10] 975
EINLARH, B A RS 4EE R Y, SRR E
59 2% KB L Z M (S0mg-kg?) MU NHITMER, 5K
FAEMED, REEEEICHMANRRL, T35
BA—NMNORERE, AMEINBIENRE, &
IEHETIEREBER (Smgkg?) , XIRATH I M AFRHY
FIBEK, FHNTERULNESREEK, HEHOLE
HEBEES, BRARELHEEGREER 10min,
BRI NHTARBIAEEFRER, RIFERE
Ba TR, AL PESFRIRARFERE
BReEZERRFENEXERHIT,

1.4.2 7EHLE7 F 50 AARBRBEN D A5 4 @ TR,
WRAIZH HIEEKMNE (1mgkg?). 25g-kg  tRIZTH 4.
50g-kg? tAIDTHAE, FIUAIL FERERHITIEER,
THEERY 7d [FFIRLAR Y, HIZEERMBRRTESY, 1619G
EBRY, REAEB L TFHENAERNEIELRK, &
R1IR, EE21d, BEELRER,

1.43 HENE FEZEE L 7. 28 RKIBRABAKE,
1.4.4 FDhEEtoN RRGE 1df5, RABE TS 2%
TXEBLEZ 5 (5omgkg?) A RMEKRR, FHARE
MEEHESEHRE, HFERELALESENA
‘TR0, BASERE, NESHKBERB M
J& 2 (forced vital capacity, FVC). 1A NESRE
3 (forced expiratory volume in one second, FEV1). I
KREIE{E (peak expiratory flow, PEF),

1.45 FIHRICNE MIhgENEL R G, HEHKR
BEEEPEIFF, P EEEHAMALR, AREESAKEEN
PRER 28 HE8 78R (phosphate buffer saline, PBS) 34
FRZHLR 338, I TEM ST E, HitBmMAR L, fb
A= (FEE/AE) x100%. GATE T 10% M4 H
EaRTRATEESEN ; EMALNRTAFES, &
RETRRLh, BEBE -80°CAFEHIRF.

1.4.6 FARKE-RLIFEE (hematoxylin and eosin staining,
HEZL () EXAERALR, 10% PEERE 24h EE G
K, BEEEIEF4um BRI F, HERBREEME
TR, R,

1.4.7 REAVEE ARERHITIumEYR, =
RARRE, SHERRNRES|UEEY, 7£37°CF

FA 5% /NFMmERE 1h, RFEEM—1 (1:200),
E4°CkFEER, BPBSAREZINR, RWFEEM=
I, EREE 1h, APBSARERINR, ZaEEKX
B% (3, 3’-diaminobenzidine, DAB) IFI 2 #HITE €,
DAREEZ, ik, T, PUENKRENA, EEWME
TR, HE,
1.4.8 RIFFAZEER T M -80°CokFa B A
AR, MEFTEESSEZSAXERNPBS (REATR
tb1g:oml) MANEESRBEH, TKEHESmin,
7£5000xg & 0 10min [T EX £7F, KA ZEWM PR
(bicin choninic acid, BCA) AR REIAFIH EE B R
REEREZERKRE. XABRKEERMHRE (enzyme-
linked immunosorbent assay, ELISA) 3% & Jl| &% 40 31
RKEMARH | EREMINERESEMRIERF
TNF-a. IL-6 B &,
1.5 FitFESR

SR FA SPSS 19.0 M HITHITE DT, FUEIILIY
WIREE (xts) R~o ZAHBILREAERERE
1 (one-way ANVOA) , 1385 ET51%, HEFTFUXE
FALSD #2538, 75 ZEARTFNR A Dunnett’s T3 1050, 105
7K a=0.05,

2 4
2.1 KAETK
BEZEARRAEZRERLERITERX (P>
0.05), EEFE 7K, SXTRAMLL, EEAH, ME X
MeH. 25gkg* 1813 4H. 50g-kg IRIBHAKRAE
BKRE, ZRERITFRX (P<0.05) ; SR 28
X, SREBAFMBAKNLAIELL, 50g-kg 1GIZHAK
BAEIE KRR, ERERITFERENX (P<0.05), #
ERMAKXBRAELEKEE, SRELABRLLERLESR
HFEENX (P>0.05). ERMNE 1o

xR1 BB ZEREBRNAREFEE KM (xts, n=10)
Table 1 The effect of Brassica rapa L. ethanol extract
on the weight of rats (xts, n=10)

BB (Unit) @ g
bar-:| F1XR FIR %28k
3TEBLH 227.2410.5 254.8+18.2 296.1+23.3
IRERIZR 237.1¢17.1 229.6426.2" 235.4438.9"
HEEKAAA 235.4+12.8 224.7423.5" 236.3434.8"
25gkg™ AT HA 232.2+10.5 231.2422.4 252.6+32.5
50g-kg" AT 4R 225.8+11.5 227.5+19.8" 262.7430.2°"

[E] * . 5XTEBALLIR, P<0.05 ; # | SEAALLIR, P<005; & : 5
HEEARMALLE, P<0.05,
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2.2 FhIhEEISinEb

SxtiRAMEL, ERAKBIFMINEES N FEVL.
FVC. PEFFAREIREERE, ZREBRITFER X (P<
0.05), SHRBILAMLL, HZERKINLAM 25, 50g-kg™ 1415
A KR AIFINBES SR FEVL. FVC. PEFERE S, &
SERITFER N (P<0.05) . #IZEKIRLAF 25, 50g-kg?
R HAARRNAMINEES AL, ZERTRAITFEEX
(P>0.05), £ER N 2,

&2 1819E ZERIVRYS A RINEERIRZIE (xts, n=10)
Table 2 The effect of Brassica rapa L. ethanol extract on the lung
function of rats (xts, n=10)

4 FEV1/mL FVC/mL FEV1/FVC/% PEF/mL
STERLH 8.36+0.47 9.38+0.42 89.1 38.49+9.93
1AL 4.85:0.25°  5.9240.23" 81.9 24.656.12"
HIZEKAA 6.93+0.33"  8.03+0.37"" 86.3 33.50¢7.78™"
25gkg AT LA 6.15+0.28"  7.22+0.31" 85.2 30.61+8.88™
s50gkg' 14134 6.81:0.36™  7.86%0.28™ 86.6 32.14+6.27™

GE] « . SXBALLE, P<0.05 ; # : SERLALLIR, P<0.05,

2.3 RHBEL

$B521dfE, SEBAALL, MERMNAF 25,
50gkg R HAABMAKERK, EREAITER
X (P<0.05), HIZERILAF 25, 50g-kg* 1GIBHAK
AR IHELL, ZREHITFERNX (P>0.05), EER
* 3

&3 1A E ZERIVERX KRR ARG (xts, n=10)
Table 3 The effect of Brassica rapa L. ethanol extract on the lung
coefficient of rats (xts, n=10)

4R ¥R /%
XPHRZH 0.4210.07
KRR 0.73+0.14"
HIZEKFNLA 0.54+0.13™"
25g-kg” AT H4A 0.58+0.09""
50g-kg” 1413 4R 0.53:0.10"

GE] * . SXBALLI, P<0.05 ; # : SERILALLIR, P<0.05,

2.4 FRIBRASRET

STHRLARY A R LA LR 451750, B BLE %0 ERER
B, EERXKIEE L EMIARIT ; RAA KBRS
MEEL, AN, ARG, F4LEES,
ffivaiel R X g ] I E A, HE ARSI, 518
BUSHAELL, HIZEKFNEAA 25, 50g-kg 1518 T £H <A
LRR MR, AR LA SR
D, ALV EERR ERIVE 1,

D] A 33HR4E ;8 (ARAULH jC (HBZESRHAAE ;D [ 25g-kg' 1RIDTHAE ;€ ¢
50g-kg* AT, REFKANMBLEMEE, B, fa
e E ; BEEANK M.

1 1815 H ZERR BRI K 5R Afi4H R B9 2201
(HE %5, x200)
Figure 1 The effect of Brassica rapa L. ethanol extract
on the lung tissues of rats (HE staining, x200)

2.5 1 BREAINBRERNT
MEBANVBEMEUSALE R UER], 5
AELL, RAA | RERMINBERERXIEM, 5%
BARITFRNX (P<0.05) ; SREVAMELL, sogkg™ 1
IS AFMMERMARRAALR D | BRI
BARESEAE TR, ZRERITEEN (P<0.05),
HZEKANE N 25, 50g-kg™ 15T LA A R AOFHALR
| BRER. NEBEKESEMEL, ZRERITEEX (P>
0.05)., ZRILE 2. &3,
2.6 TNF-a. IL-6 9L
533 AEL, REARRMALPRERF
TNF-a. IL-6 FRIAIE N, ERERITFEEREN (P<0.05) ;
SR AL, KA 25, 50g-kg? 5B HA
BERA B K BB LR P8I K E R F TNF-a. IL-6 BY
KX, ERERITFREN (P<0.05), HIZE KA
25. 50g-kg A3 HAMLL, EREHRITEEN (P>
0.05), &ERMNE 4,
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CE] A STER4E 5 B @ MRBULH 5 C @ HIZEKARAE ; D : 25gkg  1RIDTHAA ; E : 50g-kg RIS, A BEFRARELRE, 1. | BRE ; 2. I1EKF,
B2 1AL ZERIVENKRMAR | BRE. IERERXEM (SREN, x200)
Figure 2 The effect of Brassica rapa L. ethanol extract on the expressions of collagen | or collagen Il in rat lung tissues
(immunohistochemistry, x200)

RE/(mg-L)
REE/(mg-LY)

0 Y;Jﬁ,l’s-’\ %_&g im% 25 50 0 igﬂ.’é %;iﬂ iﬂg% 25 50
B 8 KB gy 2 A RBpma g

CEIA: BRI ;B NERER, 1 SXRALLI, P<0.05;#: 5
RAVALLE, P<0.05,
El 3 18I h ZEREURN AR | BUAREH N B ERER
&M (x+s, n=10)
Figure 3 The effect of Brassica rapa L. ethanol extract on the
expression levels of collagen | or collagen Il in rats (xts, n=10)
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% L
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O3teE % mE 25 5o Oy B8R #E 25 S0
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éﬁ éﬂ **Aéﬁh%iﬂﬁ/(gkg'l) éﬁ éﬁ *MéﬁTﬁiE‘lE/(gkg'l)

[E] A ITNF-a ;B [IL-60 * | SITERLALLIR, P<0.05 ;# : SHRIVALLER,
P<0.050
4 1519 ZEREVRY KB AR F TNF-a. IL-6 RiXRY
&M (x+s, n=10)
Figure 4 The effect of Brassica rapa L. ethanol extract on the
expression levels of TNF-a or IL-6 in rats (xts, n=10)
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I HNH] Janus B8 / 5 S S FMNERBEF (anus
kinase/signal transducers and activators of transcription,
JAK/STAT) 3&4E, HIHI TNF-o. I1L-6 7K S 4 PO & {0 ik
ESMAERN, BT ; Jafarian-dehkordi & "¢
R IG5 RYBEHR BRA) AT LU 2 AR F 14 St PRI 4R
FAMOESHNNREEEE, BB RZIATIE.
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