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[ Abstract] Objective To investigate the protective mechanism of Ganoderma lucidum polysaccharides (GLP) on lung injury in
rats with severe acute pancreatitis (SAP) by regulating the Toll like receptor 4 ( TLR4)/nuclear transcription factor-kB (NF-«kB) path-
way. Methods  The SAP rat model was prepared. They were divided into a sham surgery group, a SAP group, a low-dose GLP group
and a high-dose GLP group and a high-dose GLP + lipopolysaccharide (LPS) group. Lung function indicators, arterial blood gas indica-
tors and lung water content were detected. HE staining was applied to detect pathological changes in lung tissues. Levels of serum amyl-
ase, bronchoalveolar lavage fluid (BALF) and serum pro-inflammatory factors were measured. Levels of malondialdehyde (MDA) , su-
peroxide dismutase (SOD) and catalase (CAT) in the lung tissues were also detected. Immunoblotting was applied to detect the expres-
sion of TLR4/NF-kB signaling pathway related proteins in lung tissues. Results ~ Compared with the sham surgery group, the SAP group
showed significant lung injury. Tidal volume (TV), peak expiratory flow (PEF), arterial oxygen partial pressure and lung tissue CAT
and SOD levels were decreased (P<0.05). Ri, partial pressure of carbon dioxide, lung water content, expressions of serum amylase,
TNF-o, IL-18, MDA, TLR4 protein and p-NF-kB p65/NF-kB p65 were significantly increased ( P<0.05). Compared with the SAP
group, the changes of the above indexes in the low-dose and the high-dose GLP groups were opposite (P<0.05). The effect of high-dose
GLP on the indexes in the SAP group was stronger. LPS could weaken the effect of GLP on the indicators of the SAP group rats. Conclu-
sions  GLP can inhibit the inflammation and oxidative stress in SAP rats, alleviate the lung tissue damage, improve the arterial blood
gas indicators and repair the lung function. It is possibly achieved by inhibiting the activation of TLR4/NF-kB signal.
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i1 R 2 LB (ganoderma lucidum polysaccha-
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Z 2 ] LR LR R 25430, 4L 1T R LR
SNK-q #5, P<0.05 AZERAFTHE L,

2 H#R

2.1 BHEXBRMINEESIMSIERILER ML
TR, SAP K Ri, A Akt s R+, TV,
PEF 570 KRG (P<0. 05) ;A EL SAP 41, GLP {I%5]
AL GLP & 7l i 4K B Ri, SRR o3 R BRI,
TV .PEF &0 JE T+ 5 (P<0.05) ; 4 [t GLP {57 &
4 ,GLP mffl gl R R Ri |, AR Bk o R AR, TV
PEF 484y T+ (P<0.05) ; #H b GLP 25 %1 5 41
GLP @7l i +LPS 41K B Ri, — bk 73 = T,
TV PEF 83 FER#EIR(P<0.05) . W& 1,

®1 BHAXRAMINEE SN SIERLE

2 Ri(kPa. s/L) TV (ml) PEF(ml/s) FOE(mmHg) 5 ALERSYE (mmHg)
RFARH 25.73+4.23 2. 61£0. 26 21.03x1.47 97. 68+1. 35 40.010. 86

SAP 4] 68.56+5. 84" 1.250. 13" 13. 240, 85" 65. 84+ 1. 40° 58.43x1.25"
GLP iR 47.18+4.23" 1.8320. 18" 16.95+1. 10 80. 13x1.22" 49.31%1. 13"
GLP )i 20 27.2123.61™ 2.49x0. 21" 20.47+1.21™ 95.42+1. 64™ 41.26%1. 28"
GLP il +LPS 21 65. 9425, 121 1. 3620. 18* 13.81+1. 321 67.05+1. 51" 56.75+1. 34"

F 229. 200 121. 867 107. 977 1334. 531 619. 626

P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001

a FIRTF AR LE, P<0.05;b 5 SAP 4 HL#E, P<0. 05;¢ 5 GLP fRFIH=4 s, P<0. 05;d 5 GLP &4 s, P<0. 05
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x2 BAXRMSKELE (n=6)

4151 il 5 7K
RFARH 3.32+0. 20
SAP 4] 4.73+0. 35"
GLP %5521 4.020. 26"
GLP A 3.43£0. 17"
GLP 5713 +LPS 41 4. 69=0. 34"
F 35.828

P <0. 001

a GITFARLA L, P<0.05;b 5 SAP 4 [L#%, P<0.05;¢ 5 GLP ik
FlHE2H L, P<0.05;d 5 GLP w40 L&, P<0. 05

2.3 FBHKXRMFEHME . BALF f1M 5 KEF
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KR SAP 2 K BRI T VE A il BALF AL v
PR F (TNF-a [ IL-18) /KA TR TR &
FHE (P<0.05) ; GLP R 520 | GLP 72 71 5 20 KB
ML VERY B BALF FHILTEAE 48 - (TNF-a | IL-1B)
IKFAHEL T SAP HFEAR (P<0.05) ; GLP =5 & 2
KR I 7€ 43 B . BALF AL £2 22 ] F ( TNF-a
IL-18) /K FAH%E T GLP )= 4B (P<0.05) ;
GLP =705t +LPS 2 K BRI € K3 g . BALF Il 75
FERIHF (TNF-o IL-18 ) ZK-FAHEE T GLP &7 4l
e (P<0.05), W3,

F3 SAXRMETHE BALF Ml FRKEEFKELRE

5 BALF(n=6) M (n=12)

TNF-a( ng/L) IL-18(ng/L) TEMIE(U/L) TNF-a( ng/L) IL-1B8(ng/L)
RFARH 35.52+5. 26 27. 64+3. 83 1214. 54£62. 86 47.15+7. 84 35.69+5. 10
SAP 44 117. 4349, 82° 112. 457 27° 5327. 48+87. 37" 132. 46%11. 37° 138.41+9. 57°
GLP {74 78.25+7. 61" 71.93%5. 50 3416.25+73. 65" 91.9129. 04 87.15+7.21"
GLP s 39. 86+5. 54" 30. 97+4. 12" 1295. 63+70. 59" 51.2827.61™ 38.9625. 37"
GLP m I +LPS 4 110. 79+9. 15" 106. 12+6. 97" 5286. 76+90. 12 124. 02+10. 95" 130. 27+9. 14
F 148. 669 295.172 8187. 804 209. 777 502. 830
P <0. 001 <0. 001 <0. 001 <0. 001 <0. 001

a SEFARALE,P<0.05;b 5 SAP 41114, P<0. 05;¢ 5 GLP KA 41 b 4%, P<0. 05;d 55 GLP &40 Lk#% , P<0. 05

2.4 GLP 3 & A X R Al H R |4 MR 520

SAP 4 K EUMZHZ CAT . SOD KA TR FAR A
R#AR, T MDA 7KSF-TF 85 (P<0. 05 ) ; GLP {5 41 |
GLP {577 i 2 K U 40 21 CAT, SOD /K ¥4 % T
SAP ZHF} i, i MDA 7KF-F# ik (P<0.05) ; GLP 15

FELH K FRMZHZY CAT SOD /KFAI# T GLP {5
TR, M MDA 7K FFEAE (P<0.05) ; GLP 5 7
H+LPS 2 K FUM 44 CAT  SOD /KEAHE T GLP
B 4L A, T MDA K 7T+ 85 (P<0.05), UL
#4,

F4 FHEXBRMARSNWEHEF MDA, CAT.SOD KF(n=6)

21 51 MDA ( nmol/mg Pro) CAT(U/mg Pro) SOD( U/mg Pro)
R FARH 2.31+0.47 34.16+4. 52 53.028. 31
SAP 4 9.82+0. 75" 12.30£2. 79" 19.45+5.11°
GLP fiLil &4l 6.26=0. 62" 22.91%3. 05" 35. 1426. 25"
GLP &4 2.95+0. 50" 32.87+4. 16" 50. 89+7. 93™
GLP #5571 +LPS 4 9.27=0. 81° 13. 0423, 12¢ 20.9625. 17
F 174. 299 50. 612 33.913

P <0. 001 <0. 001 <0. 001

a ST ARA L, P<0.05;b 5 SAP 4 4, P<0. 05;¢ 5 GLP {RFIH4H b #%, P<0. 05;d 5 GLP @4 Lb#, P<0. 05

2.5 RAKRMZEAL TLR4/NF-«B #EBHEXES
RiIZRLLE  SAP H K EUMIZHZ TLR4 2 F1 3Kk &
p-NF-kB p65/NF-kB p65 #1#% T 8 F AR 41T+ (P<
0.05) ;GLP fI& 5 & 4, GLP = 71 42 4 K Bl 4 41
TLR4 % £ iA 5 p-NF-kB p65/NF-kB p65 % T
SAP ZH MK (P<0.05) ; GLP 15 71 1 4H Kk Bt 25 21
TLR4 % 4 %35 5 p-NF-kB p65/NF-«kB p65 #l % T
GLP fIGHI 2H K ( P<0. 05) ; GLP {5 7] +LPS 2H K
FUIZH4Y TLR4 3 23k p-NF-kB p65/NF-kB p65

AT GLP SRR & (P<0.05) , W 2 35,

— D . — 0 |

TLR4

p-NF-KkB D G c——
NP pps T - —— —
CAPDH -— e s = -——

a b c d e
B2 GEETENEEKXRMALR TLR4/NF-«B EEEXE
ARE a. TR ;b.SAP 4 ;c: GLP fLHI S 4 ;d. GLP &7
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x5 BAXRMALR TLR4 EAKIES
p-NF-kB p65/NF-kB p65 LbE (n=6)

415 TLR4/GAPDH  p-NF-kB p65/NF-kB p65
BT ARH 0. 20+0. 02 0. 070. 01

SAP 41 1.17+0. 13" 0. 86=0. 10°

GLP &5 it 20 0. 68+0. 07" 0. 45+0. 06"

GLP e 21 0.22+0. 03" 0. 08=0. 02™

GLP =il +LPS 21 1. 14x0. 12¢ 0. 84=0. 09*

F 178.736 203. 041

P <0. 001 <0.001

a ST ARLAH, P<0.05;b 5 SAP 4 IL#, P<0.05;¢ 5 GLP ik
FHE2H LB, P<0. 05;d 5 GLP il 4H L, P<0. 05
3 iTig

SAP VR —Fp A mT F il i) 1 7 18 i 2 50 v
PIR, H5 R 24 B DI Be sz i, H b s IEAE SR L
) 50 AR B, FE SAP S i it J v il & s B4 2L RN g
REF 0, A R I 1 F8 IR T MR BE BT, A ik
PR SAP 5 & i 405 (4 7 v O 1 LA 5 K IR AN
(B AR SR A I R A A 4 IR R A )
J7ik g5 SAP AR 45 5L I R AR K BRUR A il e
ASEZA Ity B B k4 JEE i 76 ) P S 43 T 2K | T JBT
TR IEAEA IR 5 1 40 b 3= 10 45 B0 477 , i T g
IR, P27 SAP B FRUR A 1 D HLH: & A= W] 45 it
it .

i ot JER R RN R R E A I VR 3R 5 R 4 B
PECBRATRE” JERE K TN | 5 7K1 1 A8 A 0 K, A2
SAP FrEIMi 45 & A B 32 29 FRAIL I, 18 1o B I 4
AR FF 4 6 95 AT A RO SAP 5] % 1 il
B AT e GLP J& [ R 2 PR EUY
— R ZHEE LSy, AR B P PO P T
TaREW T BT R A 2 BRI RL, v 38 I 0 o o e I
YN RIE T T8 A A 98 40 e IR I A
P9 PR 2R 38 T 2 D LPS 5 & 9 /0 BRL 22 1 il
B RHED GLP nl BEJE B IG SAP BT Sl 45
PifRRBIT 5%, A SCEE R R, SAP ALK R L
GLP 4b P J5 , JH: fili 21 27 95 B 363 453 08 5, RRL TV,
PEF ZhKILE /& 14 CAT 5 SOD /KF-Thi,
MR Ri , 8RS R 6 3 7K B | L7 V€ 4 g 7K
S BALF J I iEfe R I F TNF-a \1L-18 7K il 2
2L MDA KRG, 2B GLP A [AA i 38 Hh e i L A
R TN - T BT A AL TS 7, 0 fi) = A0 S
RAE SN, IS SAP BRI K Ji | il 4 245 495
SR I el L T g, Hm fl & GLP iRy #A/EH
SRR A SCHE— 2B UESE T GLP AR EH , IR
/8T GLP A% SAP KR EFEIRITIEH , B i L
fiti5 405 , #2755 GLP 7E SAP fIlf FRIA YT H BA R K HF
RN
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TLR4/NF-«B V£ h £ 2140 il 22 19 R AE L A fk
N7 SRR T B, A I 1) & AR R R v R A
H B A, T TLR4/NF-kB {5 5 18 8% 5
IR AT I I Wity /N BV v B oy M R e ik R
SE' | A R e U AR i A 2 1 v B S il
a5 & I T RS 19, 4] TLR4/NF-kB 15 5
T LA R SAO 1755 1Y R U AS ™ 5 RN ) B i
P51 AR SO s B AR T 45 S R, TLR4 28 11 %
ik 5 NF-kB p65 B {b 7K V75 SAP A5 AU K R 28
AP TR R &, DL GLP Ab 3] i %
IR R B AR AL 26 B0 TLR4/NF-kB {5 538 i nf
BETE GLP Jaif% SAP K US43 35k 2 v & #42 5C B A
FEAEH; DL GLP 1 TLR4 3% 76 7 LPS Bt A T i)
SAP KUl 205 BEE 493 , AH Eb GLP Bl 350 5 i
JUHEE, B TV PEF 8 kI 55 & gl 4 CAT 5
SOD /K-FAH LG GLP B F I RAIG, Ri, — 48 fk ik
g3 K B ILE VE A B K ST BALF K ULV 2
RIAF TNF-a [ IL-18 7K fili 221 MDA JKF-#H L
GLP T TR T 55, 329 LPS AIH R GLP X SAP
KEMPLAIL SHLR TR, I E5 GLP X SAP K Bl
505 BB R AR FH L Bk S il T R 1 e s A L, 2 i
Wi GLP X SAP KR At fA 9 /EH, #87~ GLP &
LA TLR4 5 5 3005 R D% SAP K KLU 43
i,

Zi b, GLP n[J& 55 TLR4 ik 5 NF-«B 182
Ak, 27T 0 ) e it O AR DR T R, B R BT SR
PR, 2R SAP KBRS IE -5 A AR R OK F,
T A it 458 47 i R I e 3 JEL Al ) g, Bk
TLR4/NF-kB {55 B #0614 5 0l BB GLP & 4% I
IR ORAPE A 25 3RHLHI . ABFFRUESE T GLP Xf
SAP IS A5 TG T, A T SAP i Ui
R Z NNV 658
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