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Abstract: Objective To study the effect of Cordyceps sinensis and Panax notoginseng compound extracts (CSPNE) on
Bleomycin-induced pulmonary fibrosis (PF) in rats and its mechanisms. Methods Wistar rats were randomly divided into five groups
(18 rats in each group). Rats in model, high- and low-dosage (150 and 75 mg/kg) CSPNE, and Prednisone acetate (3.33 mg/kg) groups
were injected with a single dose of Bleomycin hydrochloride through trachea and in control group with the same volume of normal
saline. One day after the injection, CSPNE solution of different dosages was respectively ig given to rats daily, while the same volume
of normal saline was given to those in the control and model groups. On day 7, 14, and 28 after medication, six rats in per treatment
group were randomly killed. Lung samples in every group of rats were measured for lung index, hydroxyproline (Hyp) and

malonaldehyde (MDA) contents, and superoxide dismutase (SOD) activities, and serum was analyzed for SOD activities and MDA
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contents. Lungs were incised to make pathological sections which were stained with HE, and the expression of TGF-B1, Collagen I,

and Collagen III in lung tissue was analyzed by means of immunohistochemistry technique. Arterial blood gas detection was observed

in every group. Results CSPNE could significantly decrease the lung index and Hyp contents in the lung tissue of rats with PF. It

could enhance SOD activities and reduce MDA contents both in serum and lung tissues. It also decreased the expression of TGF-f1,

Collagen I, and Collagen III in lung tissues. In the arterial blood gas detection CSPNE was found to make [p(CO,)] lowered, while
[p(O,)] increased in the artery of rats with PF. Conclusion CSPNE has obvious effect of inhibiting PE of rats, and the mechanism

may be associated with its antilipid peroxidation, inhibiting the expression of TGF-B1, reducing the alveolar interstitial collagen

deposition, and improving respiratory function as well.

Key words: Cordyceps sinensis and Panax notoginseng compound extracts (CSPNE); pulmonary fibrosis (PF); lipid peroxidation;

Bleomycin; hydroxyproline (Hyp)
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ENEAARFUVERL K . 2 R85 G Rk, SCEIE K
BB 3~5 min, 7 25300405 73 A TR A
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) S B E T (P<0.01); SERAMLEL, &4
20K SRR BOLE 45 A0 B I i) 38 B 35 BRI (P<
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Ji GRS 3R LS SOD i M AE #5-AH NI (7]
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SR WK 2.
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Table 1 Effects of CSPNE on lung index and Hyp contents in lung tissues of rats with PF (x +s,n =6)

e %/ (mg-g ")

Hyp/(ng'mg )

21 5 it/ (mgkg ™)
7d 14d 28d 7d 14d 28d
pagiit — 5374019  4.82+0.47 5.13+1.01 0.41+0.09  0.41+0.13 0.44+0.15
LT — 1536+2.72% 11.66+5.21% 1513+£3.86" 0454005  0.724+0.08%  0.77+0.14%
HEGT7 150 8144242  6.83+273 61620407  037£0.08  0.58%+0.05°  0.57+£0.23"
75 7.404+330" 58440947  7.76+£1.75" 0424003 04420077  0.50+0.12"

T 8 IR Je A 3.33 8.65+3.92" 56440817 843+3.14" 0484007  0.67%0.13 0.604+0.07

S RAL L PP<0.01; HRR4ILLE: "P<0.05 TP<0.01, T

#p<0.01 vs control group; “P<0.05 “P<0.01 vs model group, same as followings
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F2 HESHMAAHE L KRMALRSRMME SOD FEERIEM (x+5,n=6)
Table 2 Effects of CSPNE on activity of SOD in lung tissue and serum of rats with PF (x+s,n=6)
5 %Ui{ 1 JliZH 253 SOD/(Urmg ") 1M3% SOD/(U'mL™)
(mgkg ™) 7d 14d 28d 7d 14d 28d
Xof e — 63.77+13.14  73.48+638 63.36+7.61 2581+ 7.4  268.8+19.4 237.3+373
A — 2545+ 651" 54.71+8.06" 53.54+6.62 182.3+11.2%  203.74+23.5% 194.4420.6
hEE g7 150 4225+ 687"  62.86+6.58" 59.76+3.51 227542177 251.74+442° 20694252
75 4952+ 573" 67.59+7.107 73.094+7.78 2193+22.6"7 259.64+65.5" 209.4+50.3
it 1 3 JE A 333 4672+ 883"  64.70+4.55" 48.76+7.53 210.6+21.3" 268.1+273" 251.4429.8

2.3 XIARAF4E L KR ATLALRFA I 7E MDA B9 §20D

55t HRALA LL, BRI 2 K U 20 2R 50 S R 13
MDA TE&-AH NI ] i34 5, HAE 7. 14 d BT+
r (P<<0.05. 0.01); HEIMAIAHLL, HREG %
NS RALTE MDA 75 & FH Y I 18] 5535 %
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IR DR IR B s 28 d I iyl SORENEE, /D il
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HgE, ] WK B R AT A A B AR RO R TR
EROMAA L, O 5 % ALK BRI 98 A 45 A1
NI ) A 50 (P<<0.05. 0.01); B 5%
K U 2T A0 R BT 25 AH B I 0] s 350986, 75 14,
28 d I B E IR (P<<0.05. 0.01), WK 1. % 4.
2.5 IR KRATELE TGF-pl EHRTIEH
A

TGF-B1 AT, b2 A B 2> B 32
= ) O MO 2 1 O K= )
1) 1 2% A7 /b B I PR 3k s AR 20 K Bl 4 S U R R
R AN v R A S Y R A B TGF-B1
FIEFWIE, HIGHET s HARas 2541 K gl =L
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Table 3 Effects of CSPNE on contents of MDA from both lung and serum in rats with PF (x +s,n =6)

w5 7/ Jili 2 215 3% MDA/(nmol-mg ") 13 MDA/(nmol-mL™")
(mgkg ™) 7d 14d 28d 7d 14d 28d
of 1 — 2.52+1.16 3.42+0.83 451+1.70  1.63%0.66 1.45+1.27 3.19+£1.73
(el — 6.5320.64"  485+0.66"  6.15+127  3.06+1.02"  4.19+234"  62441.80™
NSy 150 41440567 29240587 5354079 14340507 2424097 3.57+£1.29"
75 3.93+£0.50" 3.76+0.62"  4.53+0.77  1.90+0.68" 1.77+1.13"  5.5740.80
R IR Je i 333 431+1.00" 32440507 516+0.86  1.71+£096"  2.58+0.82 6.38+2.10

BT 75 mgkg ' 41

HEAT T 150 mgkg ™ 41

& 1

HES M4 LK RARRFERSE R

Fig. 1 Effects of CSPNE on lung pathomorphology of rats with PF
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Table 4 Effects of CSPNE on score of lung alveolitis and PF in rats with PF (x +s,n=6)
_ Siil=v4 Jili ¥ 98 RE D43 fili T 4EAL YT 5
o (mgkg™) 7d 14d 28d 7d 14d 28d
X R — 0.834+0.75 0.504+0.55 0.3340.52 0.17+0.41  0.174+0.41 0.3340.52
ot — 2334+0.82% 2004063  1.67+£0.52"%  050+055  2.174+0.75%  2.00+0.89"
Mg Ty 150 1.174£0417  0.83+0417  0.83+0.41" 0334052  1.174+0.41 1.1740.41
75 1.3340.52" 1.00+0.00"  0.67+0.52"  033+0.52  1.00+0.00"  0.83+0.75"
SR U JE AR 3.33 1.174£0417  0.674+0.52" 1.00+0.63 0.50+0.55  1.5040.84 1.50+0.55
AOETE LA Y b A N AN B AR e . X IR ALK U AL 2 i A RE
TGF-B1 FRIEAANFIFEE DD o HXRAAALE, BRSO A0S REA TR J5URT T R R R i 3R

Y2 TGF-B1 75 %I 1] i 3 2 3 T+ =5 (P<<0.05
0.01); S, HE T T S AiZl 28 TGF-B1
FES AR ]SS BRI, 7E 70 14d BERHL (P<
0.05. 0.01), &% S,
2.6 MPEHAFUELKRANAEL T BRI BUERR
EA=ESey:pA

T AR fie J R T TR iR 48 e e 1Ak e (8 S DA

x5

I ) J5 N A EBCAE M PR 20 s AR 2K Bt ) Joit A ]
DT 200 s JURN TIL R D S Jey b . BRE R 4R
3. SXTHRAIARLE, BIRLA 2R 1 A SR T
T JEUWR ' B AR A5 AR R I ) S B T (P<
0.05. 0.01); SAEAIZIAHLL, HR 7 S 4liliZH 21
T TR 58 JE R 6 P A 4R T TR T 85 I P 1] 5544
HERML (P<0.05. 0.01), W% 6.

HEEAXMMAHEN KR TGF-f1 RiZHFM (x+s,n=6)

Table 5 Effects of CSPNE on expression of TGF-B1 in rats with PF (x + 5,1 =6)

a1 it (meke ") ToER
7d 14d 28d
it HEL — 18124153 187.24+15.8 184.2+15.6
FEAY — 294.3+16.0" 290.3+12.1% 270.4+29.1%
WG T7 150 214.1+37.1" 221.3+38.4" 217.7%£37.7
75 202.1+46.6" 224.4+40.0" 220.8+39.4
IR IR Je 12 3.33 234.6+40.6" 237.2+36.3" 233.4+35.7
F6 HESHXMMAHENKR IEREF I BRERENEE (xts,n=6)
Table 6 Effects of CSPNE on expression of collagen I and collagen III in rats with PF (x +s,n =6)
w 5 FihL/ I Rz i 1T Y Jisg it
(mgkg ) 7d 14d 28d 7d 14d 28d
of HE, —  2074%119 2106121 21394122  188.0+10.8  193.1+11.0  194.8+11.1
Y — 299.7428.0" 304.4+28.4™ 309.0+£12.9% 271.6+=113% 279.1+11.6" 281.4+11.7%
hEE Ty 150  244.44264° 237.4+1537 257.5+12.07 2302£10.77 232.6%109" 2345109
75 239.1£35.07 242.8435.6" 279.2%17.07 249.6+152" 252141537 2642+154°
FEIR Ik Je i 3.33 239.5431.9"  254.1+253"  2919+11.8  261.0+10.5  263.6+10.6 2694+ 9.7

2.7 X AliEF4E K K BR B4R 48 5 Bk L S 4 4 B B2 A1

5ot BRALAIEL, BT K BRBIIIKI p(COL)LE S
A A4 T, AE 7414 d B2 THE (P<<0.05.0.01);
LR, d Ry K45 2 AL Sk i p(COo)1E
AN IN (8] fL I BRAIS, ANFIRAAE 7. 14 d IR

FIEAIAE 14 d I 2 EFRL (P<0.05. 0.01), W&
7. HxFRAALL, BIEYLK Rsh i p(O)7E %
) R B A AN TR R FE FRAG, AE 7. 28 d i3 PRAK
(P<<0.05. 0.01); HHIMAMLL, BHEETH415)
K1 p(Op) B ARIFEBE M T, KA A & AH
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Table 7 Effects of CSPNE on arterial blood gas in rats with PF (x +s,n=6)
ul sl Fill i/ p(CO,) / mmHg p(0,) / mmHg
(mgkg ") 7d 14d 28d 7d 14d 28d

Xif HE — 4023+7.01  39.05+4.73 24.70%6.65 131.07% 9.43  105.47+14.96 125.28+591
A — 49.28+335% 50.73+9.65" 27.80+4.91 94.98+20.57" 88.43+2046  96.07+18.39™
LS -y 150 44274629 403344617 2637+£523 118.93+17.55" 110.07+12.37" 114.23+11.44"

75 40.90%5.02" 39224544 2638+2.90 118.73£19.39°  92.48+27.16 111.92+13.89"
Bt R IR JE AR 3.33 38.10+4.52" 40.87+£3.17" 33.18%£3.54 115.67+16.02° 109.25+£15.68 101.38+6.55

N ] RN FIREE 7. 28 d IEET R (P<
0.05. 0.01), W% 7.
3 g

3T 2R K R IR B R AR 2,
AT e P e o 2 2000 12l S 285 25 ) 80K,
IS T 4 A 2 T S R 2R B E AN R RN, N g
BRI AR BTN ) 2 &
WM AR S T U N T 3R 2
(IS LT YA BB o g BEZH 2R 22 %
LRI (7 ) BEARYL il S 2R EL A I 8, L
I E R . ek e i s R (14, 28 D
HR T 2] s 2 2R 1) Joie B Ml s vl WK R IR OB, 4F
YEAL TR, 5B AR G okl — M. i 2
TR AL 8 5 k7 T BT 20 RN 1) e S O AR
AR, AT B SR I S AR R R A (1Y T
T LGS PN R 4 M R SRS (R 40345 o I 4R 250 e il 20 23
H Hyp [IE S92, ASSLIG s ) 5236 T it 41 AL,
PN Rt

[ i 52 SOD 5 MDA & HRIEMM HLA ST A
HAERE T o AXSIZIR A F B 04 A A B VA R AR A 2
PEZIRVE 7 I IE I ZH 23, i K SOD & PEAN
MDA. g i7R, HRE T4 I,
t SOD & P B TR AL i UG ZE LA, o
TH MDA #=EIBBAC TR . 3R AL
O, RS T AR U B R ER] .

TEAR Ml T A TE IR Ak 22 40 i R -, TGF-
Bl AR FCIIAN + F T 5 T B 40 M A 512, TGE-
Bl JEDH 2 A3 WoR JLRE(EBE IPF (PR 2 . 55550
MM T4 Ak 95 48 47 T KT (K TGE-B1 #&3A7™; 7
IPF B (R HE VR P TGF-B1 =ik . ASLut 4k
L], BRI K RA1ZY TGE-p1 W i 10
4, PEoRHESREZE R 5 R4 2T TGF-B1
K=, WIS F ECM & BORpTR, (et

I AR A T B HRUE ST T 5 K BR300 i 4 4R
TGF-B1 I BAR AL, $EoRbEf 4t 710, H
5277 0] LLARIR 2 2R TGE-P1 206, BRAR HAE il
NERIL.

M Hyp 24776 T IR, Hyp HI95E AT LAfA]
e R R A, DR, e I ZA TR IR Hyp, B
T IieF defb i ox 72, AseibiliZiZ? Hyp I5E
T, SxFHEAIAHLG, T 4Efb B RRAE 14, 28 d
BATZHZR Hyp /KB 2 TF s SRMAIAHLE, HUs
57 & A KA 14,28 d INITZHZL Hyp /K53 F
B o 2T 240 1) 32 B H U R i 41ZR P ECM. (1)
SR 2R BEYORY, ot E B T R 10
T SR AR 7 o RS 0 il 2T 4 Ak s A AR U 52
T AL 2H 2R b T R JEURIT T 2R fs Ji ok i e 13
ARSI R M 5 R BoR, BALK R AL 2]
TR JGURN T R A 3407E 7 d TP URE N, HA2 28 d
AR s, SRR g A CRR, 44l
SURSRFE. BEROIROM, LFYEtbmafmT WL, 5S4
RIMARLE, HEE 7 4R R Z T R e A
TIT 2552 Ji A 4 K I s 1) 3404 AN TR R B AT o 3
AT T AU T R iR T 78 A o Al ) R PR ¢
o UEHITEMT AR i),  Ha 53 Uy mr LY 5 fili 21
U I IR AT, DR e S il TR R PR AR, 2 2
IR AEAL R T o R ], B 4 it 2 4
Hyp /K PAESE 7 RIS RAIA L TE 63 2 5, 1X
AT RE 1500 il 2T 4 A 5 S99 B o7 = S Dk il v % 1)
i, AR A 3, ECM [R5 Jo s B R i 4,
IBA RKEIRIREFHETE o

JIs 6L 98 S5 R s 21 44 A% T SO MGS BRI, il 7
WA/, TR RERERS, WA/ L] A, AN
AA WP ZE /NG T e S R AUEE T AS £
CO, Y1 T (PR ARAT e B, 1 3O T A M 280 ik v s
W59 R S0 08 o 33EAT 20 Bk AL <, 207 R LA i



* 1772 -

¢ ¥ % Chinese Traditional and Herbal Drugs

B2k FoW 2011FE9H

W RESR (SR MIRE I, 4R R IRIKIATT, VPSR
TiE, PRI RCR . H BRIl £ YE AL ) PR AL
WFFT 2 M AL 23 27 D3 R 24 0] Jili £ 24K 114
T o A S 56 38 1o 2 ik afn o3 B 1t — 20 D B
B RE, S I T A PR A JE N H R AT 0 il 41
YA KBTI o Sk g R B,
XFIRALAT B, B AR BB p(CO,)LE 4 I 1]
MBI ANFEREEET i, SIKIL p(O2)7E A& I T) 5
AARFFREE AR, SHAAMLL, Rty & 43)
JiK I p(COL) A FIFE EEFEAR, BhAKIL p(O) A A
)R B ) T i o AN S 6 45 2R 15 N il 21 4 A AN
CO, ¥ B IR LS A AT AN, JXRT e 3R 3%
U NG DR 25 S KA R SER )
BRI B 2 R, B R T RE S D50 il
W DIHE o

gi bpriR, AR5 REN] RN T 44 K B
R EONT L2 Hyp 7K, FF RT3 i 035 Al 41 24
1 SOD G, FRARILE AAIZH 21 MDA (7K
AN ZH 2N TGF-B1 T AR U T R st 1 2k 5
Ui G M A LN EA R IR LU [ TES 7 2 F PN
K p(COL)FEARANIAL p(O) 3 o AWFTTEE KR,
HE G TR R LT 4t B — @ TP, 3
PURIAT RE S PR PUL Sk #7H] TGF-p1 Kk, ik
/D fiti v 18] JoR i R e e i P R L REAT K o
S Z 30k
[1] Bois R M. Strategies for treating idiopathic pulmonary

fibrosis [J]. Nat Rev Drug Discov, 2010, 9(2): 129-140.
[2] Subodh V, Arthur S. Idiopathic pulmonary fibrosis-new

insights [J]. New Engl J Med, 2007, 13: 1370-1372.
[3] Buenz E J, Bauer B A, Osmundson T W, et al. The

traditional Chinese medicine Cordyceps sinensis and its

(4]

(8]

(10]

[12]

effects on apoptotic homeostasis [J]. J Ethnopharmacol,
2005, 96: 19-29.

ok, PRI, AhEEN, . A RE R IR O L
0 00 A TR B K L- BRI S [J]. R
74,2004, 35(18): 895-898.

Ng T B. Pharmacological activity of sanchi ginseng
(Panax notoginseng) [J]. J Pharm Pharmacol, 2006,
58(8): 1007-1019.

TN, T, IR, % =BT s BRI
FIRFERERE [7]. Th#i2h, 2008, 39(5): 787-790.

Feng Y Z, Zhang Y S, Cao Z F, et al. Prevention of
combination of Hirsntella sinensis and Panax notoginseng
extracts on Bleomycin-induced pulmonary fibrosis in
mice [J]. Chin Herb Med, 2010, 2(2): 118-124.

wOE Brh, RS, % = LR R EER
T BUN BT A A T FUE AT (D], S A AR
¥, 2007, 26(1): 29-32.

WS K, B, 20, SR ORI AT 4L
ANERIIBTEAAERIFTST (3] b B AR BHE, 2009,
28(3): 52-57.

Szapiel S V, Elson N A, Fulmer J D, ef al. Bleomycin-
induced interstitial pulmonary disease in the nude,
athymic mouse [J]. Am Rev Respir Dis, 1979, 120:
893-899.

Yang J, Cui Y, Kolb M. How useful is traditional herbal
medicine for pulmonary fibrosis? [J]. Respirology, 2009,
14(8): 1082-1091.

Lee S H, Jang A S, Kim Y E, et al. Modulation of
cytokine and nitric oxide by mesenchymal stem cell
transfer in lung injury/fibrosis [J]. Respir Res, 2010,
8(11): 16.

Xia H, Khalil W, Kahm J, et al. Pathologic caveolin-1
regulation of PTEN in idiopathic pulmonary fibrosis [J].
Am J Pathol, 2010, 176(6): 2626-2637.



