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HE: SR RE (Sal) Xt fE £ 58 (LPS) i SR SE 47 (ALD RIERE FHIER . ik %36 HSDKXR
BENLA 64, 2B NAFRE KRR (NSA). 5 mg/kg LPSHiG 4 (LPSA). AR EERISalkbF 4 (10
mg/mL. 40 mg/mL. 80 mg/mL). PFH{EXTBL (5 mg/kgHh EAKAAH (DEXA)), BH6R . KRBEKE
STLPSH R S IRAAREE . Eh6 hEMBRR —RIEINRM, REAFERR: B T+ EREE
MTEREHAETNW/D); A B ARG RK, HRAMHALRAE-80FKEHFEH: BCAKENIE
AR TR BEEASE; BEAERME(ELISA)JETNF-a- IL-6. GM-CSF. ACE2H)&&. 45%: Sal
A S IR B —RESR LB BB SalibE )5 1K BATW /D L EAH L LPS4 B & F#4K (P < 0.05); Sal
AEFRAREEASEN/KFHELPSAH B MK (P < 0.05); SalkbH )5 Kk BAE L LPSZH 4 23 4
B F(TNF-a. IL-6. GM-CSF)&EHEME(P < 0.01); SalibH /5 A RATHLLPSA AR FACE2/&
BFAR(P<0.01). 4ib: SaliEid i #5EHE F R~ MR HACE2H & B XTALLR A IEITEH .
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Abstract

Objective: To investigate the effect of salidroside (Sal) on inflammatory factors in lipopolysaccha-
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ride (LPS)-induced acute lung injury (ALI). Methods: Thirty-six SD rats were randomly divided in-
to 6 groups: normal saline control group (NS group), 5 mg/kg LPS injury group (LPS group), dif-
ferent concentrations of Sal treatment groups (10 mg/mL, 40 mg/mL, 80 mg/mL), positive control
group (5 mg/kg dexamethasone group (DEX group)), 6 rats in each group. Rat model of acute lung
injury was established by intraperitoneal injection of LPS. After 6 hours of modeling, the general
activity of rats was observed, and then the rats were sacrificed. The right lower lobe was taken to
calculate the ratio of wet weight to dry weight (W/D). The upper lobe of the right lung was homo-
genized, and the rest of the lung tissue was stored in the refrigerator at —-80°C. BCA method was
used to determine the total protein content in lung tissue. The contents of TNF-«, IL-6, GM-CSF and
ACE2 were determined by enzyme-linked immunosorbent assay (ELISA). Results: After Sal treat-
ment, the general activity of rats was significantly improved. The lung W/D ratio of Sal-treated
rats was significantly lower than that of LPS group (P < 0.05). The total protein content of Sal-treated
rats was significantly lower than that of LPS group (P < 0.05). The contents of inflammatory factors
(TNF-a, IL-6, GM-CSF) in lung tissue of Sal-treated rats were significantly lower than those of LPS
group (P < 0.01). ACE2 content in lung tissue of Sal-treated rats was increased compared with LPS
group (P < 0.01). Conclusion: Sal has a therapeutic effect on ALI by inhibiting the production of in-
flammatory factors and increasing the content of ACE2.
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1. 518

SRR (Acute lung injury, ALI)E i b ity LA 38 52 P [ 1138 00 51 S i =l Co st Bt K b 51 k2 AR 4R
WFIR THREAS A I A AE L5 AR W AL AREKAIEYT, RIRJENSEIFIRE G L5 G 1E(Acute respi-
ratory distress syndrome, ARDS). ARDS J& —Fh&ar (155 [2] [3] [4], HAET-Z &L 40%0)[5]. Fit, &
H 0 1 R T e R PR B B . BRI USRS U VAT TR IR R Se b O
e, (HEATTR A2 AR R, FEAREERIFRENAT R, AT, HsE= BARm 2545
%, TEIG AR SE B AL R IR R FIFE T R AR R R . W BRI HREIRIG 7%, R 8
D5 B — R 2GR AR T ALL, RIS T — R HIT RK[6].

JIg 22 00 (LPS) A& 2 22 B I PR 40 18 1) — P4 [7]. LPS HENKEFIIEI R ST e T RAE R, f&
ALl M EEERF R [8]. 25 4 T MR SEE T a (TNF-o)F A28 6 (IL-6)X] 25 B JE 3
AU RAER . BEFT[9] [10]3 M), )il B&EE T LPS I, TNF-o IRBORE KA .

ZLs R — M TR T e 0 (5 L SR AR FIBR U B2 . Z0 50K 1 (Sal) & BURZL SRS, A
HLZRAY R, ASIENA. PUEE. Puk. PUE. JUR . PrergEb Ry 57 /8 [11] [12] [13] [14]
[15]. FEAHE T, BATHF A T Sal 78 LPS 75 519 ALL K SRR A f R34 T, e B 7 P8 78 O R AL o

2. K5

HEPER BN DY 1 AR IA AR Sk B s A BR A RIS CR R0 SPR 2, 2805 SD KL, #EME, 7~-8
i, 200~2409), TR ISR A BE A SLiR b . ZLRRTFINSET PCM A H], RZ TR E
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Sigma A F . PHVEZGY), WRAESCER[16] [171E B ZEK A . i T Hu ZEK KN (DEX) M i i = 25254,
Bl R SR IEIT % . TNF-a. IL-6. GM-CSF AL %9k K #41k i 2 (ACE2) ELISA 7 & LTtk
HIYIEMAERH A R A

3. &
3.1. IS ERREET

(—) . FHRIEEESRE SD KR, BIERERSE T EWAKIEN 1 &, —HERIR %
FHRCEE R 6 4, B4 6 W, BIZEFEEKZL(NS 41). 5 mg/kg g 2 HEIGAL(LPS 4H). 5 mg/kg lEZHE +
10 mg/kg £ 5t K 4H(Sal-L 4H).5 mg/kg A4 + 40 mg/kg 415t K 4H(Sal-M 41),5 mg/kg AE £ #E + 80 mg/kg
ZL 5 R4 (Sal-H 4). 5 mglkg i Z B + 5 mg/kg HiFEKFAZH(DEX 4H).

() SRR SLIRTATA KRAE S 12 /08, H BTk,

@O NS4 —30 738t 0.3 mL AR B ER /KBS, 0 mify 0.3 mL AL B ERAKVE T .

@ LPS4: —30 7rhis; 0.3 mL A B Eh/K IS, 0 s 5 mg/kg LPS G5 .

® Sal-L #H: —30 438t 10 mg/kg 2052 RARE =V ESS, 0 MBS 5 mg/kg LPS HE i35 -

@ Sal-M #H: —30 732hi} 40 mg/kg 2Lt RAUENEE ST, 0 s 5 mg/kg LPS JE R4t

® Sal-H 4: —30 7% 80 mg/kg 41 5 R MGIETESS, 0 sl 5 mg/kg LPS AR5

® DEX #1: —30 43#hif 5 mg/kg HhFEKFARE IR VEST, O sl 5 mg/kg LPS BT . &AL FE 52 )5,
T RIEF, BHIRERK.

3.2. M B Ak3E

(—) M EATE R E HERNZRH (WD)

BUG RN, R4 R AR T, BT TR AR EW), Fidst, BSR4
T 80 FEH AT, HET 48 /N, AFMEEM AR TED). THEREE/ T EWD)F R R, PR
oK I R Bt 7K Jie (1 7 B R

(2) MHRSFKEH %

WA by, B TR RTAE R AF I 4 FEAR B SRk HRiBEy, HFRIE:, FHIBAUR TR K5y, FRE, Ji
FAE 65~70 mg. Bl 5 N B IS AR B K B A1 IR A T, AR S M A) K B T B AL B 2500
rpm 4 FEESC 15 40, UREE IS, RAFE T80 BEUKFETH A

33 MAAERRBMNEREER

O 4 RIPA (Radio Immunoprecipitation Assay)Z i (4 AF L R IE UM H LR H, 7 4
ViR RIPA ZURBOHR G . BUE = IR, e AT JL2 80 N LA 1:50 9 ELADRE BEBREGH0 6700 1 i
RIPA Zf#ih, FHE8I0 100 mM PMSF 4K 1 mM. BT NE, K2R LA 20 mg 2431
eI B 150~250 pl AR, HAEHBE S R BT S K B R 5 R R  HEUE 2R G, DL 12,000
rpm 7E 4 BE R EG 5 A, SRS EC RIEWRENEE AR

@ BCA fEHER: RE BCA A& &N GEHME, wdEg: BUEEM 5 mg/mL & TR HER,
Hi PBS Fikt 2 49K 5 0.5 mg/mL & AR HER - ARAEAE AL, ¥ 50 5 ARFR BCA 355 A I3 1 7R
1) BCA ik71) B W, DARCHIIE &M BCA TAEEM, JHammiis; Fikk BSA brdbih, ARYESRFNE AR
s PRI 88 P — B0 ) B 7 44 T BSA B i (B B 2 9 500, 400, 300, 200, 100. O pg/mlL); fE 96
FLARH, 3NN 20 pl AR AL L RE A FIbRAE S o AR R REANFE S RIE 3 AN G LR BRAN): &
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JEKF 200 pL #2547 ) BCA LAE VWO B BE N PRAEF= SRR RE ShFL A, HRAE 37 R & 20~30 434
ARG I, 7EREFRACh HEAT IR (R Ky AB62). 18] EXCLE B H fth B0 2 il b vh: fl 28 I3 S0 RE
R B R P

3.4. AR SR PHEE TS E/ ELISA AIE

(—) TNF-a. 1L-6 f1 GM-CSF H& &l E

B VR A7 00 & AL Bl AL 250 SR i, 3 BB E s DY E M AE R A PR A BT KB TNF-oy IL-6 FH
GM-CSF [f] ELISA i F#ff . kimues: $-107 30 208 MUK P BCHRF &, I P E=iR. MES%
MR, KRG VR IERIB A K DL 1:20 FILLBIRRE: ArdEi (AL E, MRIE T R AR SO AT RS,
IL-6 A5 B 16 2 9 2000, 1000, 500. 250. 125. 62.5. 0 pg/mL; TNF-a HIFRH L Ay 2000,
1000, 500, 250. 125. 62.5. 0 pg/mL; GM-CSF fFHREIK LR 1000, 500, 250, 125. 62.5. 31.25,
15.625 pg/mL. MR4EEEFL 100 pL iH 5 A RATR TAEBREEFE. IRENAED R EY £
UM BRI LA 1:100 (1 LLBIRGRE: BRSS9 AR WAL N S5 RG 45 & VIR A i Hc IR 1:100 LLBIRC &

© ARYEZMRANIFEAZE AR S T T AR B . AN IRIVR BE R S FIRRAE St LA 100 pL/AL
INEIR RN LA, SR e N L ST %, JF7E 37 W E 90 04t

@ Wb 4 Wk, MSEFEEUHACGRS, RRILABIAE, FARALIMGEEE 330 L, #E 30 )5, AR
LA, BORFEIEAR B0 KA R HUiA TAER(100 /L) InAALH, F 3P atdsb 3 s SifL, 37°C o
H 1A

@ BB AW TAER (100 uL/FL), FEAEE RN AL, 37 B E AN

@ Vet 4 (I 3).

® HALIMAE G5 100 uL/fL, &, 37°CHEE 10~20 434h.

® FEALINANL LW 100 pL/fL, ZibEE, RA1)E 5 2%t il E ODA450 {f .

@ WEETHE: brdEs . X HEARE 5 ) OD fE I 2 TARHER) OD fH, BN EFLIFAME, MRAERTE
Sh IR UE R 2R, 75 RS TNF-a. IL-6 F1 GM-CSF HI¥#FE

(=) ACE2 M4 Bl 5E

© IEE: R E 2 A FL(E AR FLA IR B ELISA iR57, At & B E M F) . 5 50 pL Axi
st BCRE S DN PUAA TR0 BEAR 103& 4L, BRRIRA. 37CHEE 45 7r4h.

@ MCEWR: 30 fBhik i 2K MR 30 54 H .

@ ek BUR, BT, BFIMAGESRSETR, #E 30 A, EE 4.

@ MMNEMFEAMST-19G: FTAFLIMAFRE Y FZ 4 PT-19G 50 pL, 37°CHFHE 30 740,

® iEvk: [ 3 #AE.

® MNEEFEEAE HRP: AL EAME HRP 50 L, 37°CHREZIRA], 1H 15 /0.

@ iEvk: [F 3 #fE.

B SIS EF AS0 L, FIMAREF B50ul, 37CHEHE 15 /4.

© fFik R FEFLIN 50 pb &b (i o B AR B ).

MWiE: WEAAFEE, IMALILRJEE 450 nm &b, 15 min Pl E Y62 % (OD).

4. GiES

KM EXCEL itk Szt ¥iR, S2ibit BX0E x+s £, KA prism8.0.2 Giit #1708, &4
BB 1 LB )t AG6, P ELECH P < 0.05 8] P < 0.01 A% A 4iit24 2 Lo

DOI: 10.12677/tcm.2022.116189 1303 R


https://doi.org/10.12677/tcm.2022.116189

B 25

5. SCIGZER
5.1. KE—MiEsRR KRR

X B (NS) K BUR SR BAF, S E W, AV RDL. LPS A KRIGEhZEE, Il al,
FERIZERE. 5 LPS 4AHEL, DEX 415 &40 5 R I K BA A FIRR R 10 ok B 2H 20 I A 1 s /b
5.2. fh¢ALBR EFTFERIEL{E(W/D)

w7 1 Fn, 5 NS X4, LPS 20 W/D LbfE 2 T+ (P < 0.05), /s KR ME =S LPS J54

SERRMS KRN, 5 LPS 41tk, DEX 41 W/D I (P < 0.05). A[FEIFIER Sal A3 5,
#AAFFEE R T FE(P <0.05), Hr Sal-M 411 WD EUf R M5B .

Table 1. Ratio of wet weight to dry weight of lung tissue (W/D)
= 1. R4S EMTERIELE(WID)

Groups W/D
NS group 4.05%0.16
LPS group 5.70 + 0.06
Sal-L group 5.00 + 0.02"
Sal-M group 4.62 +0.04*
Sal-H group 5.30 + 0.10"
DEX group 4.35 +0.05"

“P < 0.05 VS NS group; “P < 0.05 VS LPS group. Mean + SD, n = 6.

53. BAMALNEEREE

w2 o, 5 NS XA, LPS AuErASEMHE &P <0.05), FEnKRAEEEES LPS &
S FFCRCRM R BN, 5 LPS 4k, DEX 4l a A& 5 TR (P < 0.05). M7 &1 Sal 43 )5,
it e B A=A S AN I REFE 1) R B (P < 0.05).

Table 2. Protein quantity of lung tissue in each group
F 2 HAMALNEATEE

Groups Protein (ug/mL)
NS group 2733.00 £ 22.22
LPS group 3040.00 + 2.085"
Sal-L group 2954.00 + 15.42"
Sal-M group 2809.00 + 18.75"
Sal-H group 2826.00 + 12.50"
DEX group 2619.00 + 55.42"

“P < 0.05 VS NS group; “P < 0.05 VS LPS group. Mean + SD, n = 6.
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5.4. fE4AR5S¥E R TNF-a. IL-6. GM-CSF. ACE2 B ELISA sRE#:M

WK 1 Fis: 5 NS ALk, BERsiESE LPS, Fidigis13% i) IL-6. TNF-a. GM-CSF & &/ & L7t
(P<0.01); 5 LPSHItL, DEX HAH I IL-6. TNF-a. GM-CSF & &5 F%(P < 0.01); A4 Sal
FRHZA 5] R ) IL-6. TNF-a. GM-CSF & &35 it R (P < 0.01); Hr Sal-M 4 IL-6. TNF-a. GM-CSF
TETREBEONHE.
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S . & 400 4
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Z = ] I !
= 200 -
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—~ 45 = { bz d i
£ 404 el i s
en = 40 -
< & " I
o # " o ~
8 I i @ 354 i
s 20+ ! } ! % *kk
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Figure 1. ELISA concentration changes of TNF-a, IL-6, GM-CSF and ACE2 in lung homogenate
1. BhtALR 5% TNF-a. IL-6. GM-CSF. ACE2 K ELISA SRE T

6. 1ig

RREF T e R W IR FEASZK, GFAanE. TR MR T, L% E
TEE[18], BAT AW . fE N 52 B EE R ARG T, ZHSURIES T R R G A £ s 2 B
Y R AR T, SRR A B AT T A S AR BN AR AL, AN W R AN G N, E R s R
I TRRIE BRI EE[19], (H2 28 PR 1 0 B2 19 0 2290 5 S0 0% R MARS AN IE H A DiRe, AT 51 40 i
A7 1 X%k - ARDS J2& S M5 4% 1™ S B, A& B FA0455 e 00 R I 25 R Al 51 762 1) 7™ B 5 R0
A SRR R 50T T HR RS 4 DL RIET %5, ARDS — B2t F i s, ik, 48
ZIRHKr ARDS, H5GEX AL BETIRIT

LPS J& & = BAPERT B A0 = ZE R Ay, Re b N LRG3 2RI 20 [ B, A 3AS J Bp 4 355K
To. 4 LPS Z&lifilifint, <5lEifEBalmg i, FE—RIBRN IR, 51K KM RAE
JRL[20]s FFH LPS 53/ ALl LUGZH 2R 98 hE AHFAE[21] . WFFTIESE, 7E LPS #3 M) ALl H1, — R4
2 M PR T 28 A S AORE R N e AOREAMIEE T TNF-ais 1L-6 F1 1L-158 £8 ALL K BRI/ BRABETRY r 85 325 1
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[22]. I ETKE(Ang )i i S5k R HEF(ACE) I Ang | 344k >K[23]. ACE2 J&—Ff B EL Jik A
A P24 Ang 1-7. WFFT[2413 W], ACE2 Fik Mg hnal k- LPS 75 S 1 4 i At 475

Sal BAZMZBAER, Hri i BB MR MmO R 7, FRHAKCE; @il biail. st bt
AAEFANSAMORY, FA0H]E AR =42 [25]. KE R A LI [26] [27] [28], £L5KE 0] LA
FEE R (7= AR o il 4 2B DR 1R

AL WoN A MRS LPS 6 h, KEVEZNZNE, WPREUR, REPrZERE. BUMbR AR n] W2 20 K,
WU H LS VA L, AR Z ML BB Y. W Es RE7R, Sal Befs B LSRG 48 I — BOREAR, el fi
HLU RIS M AB H, FEAK WID (1 LUAE RER A R It 7K B o £ T il 98 PO B 93 F2 P 5 0 IR 7+ 1)
W EARIIR R IRA T ekl T b 2 n i AR G, RIS 20 1) e B I B it
mTAHRA, JFHS TAFKE Sal J5, KRIMSEANSEMHLBCRAEARE, A RFERFEC.
SIS EH BE L SRE K F 1) B BT Be A BT A, BT ATRATTR N T — Se AN SORE A G Y SOE R . IR ER, 4D
SR REE B8 /D IL-6. TNF-a f1 GM-CSF [ & & oLl nEn & a8 MR, Sal getg
FEACAT R IS R A & . ACE2 2B % - IS K5k R R 4i(renin-angiotensin system, RAS)[#) £ 17
#, AIPME ACE HIZFiThae. xHOIME KRG EAESEH W E MR ER. ACE2 L@ Ty
ACE2/Ang-(1-7)/Mas F1 ACE/Ang I/ATL #hi4E+F RAS [IENA A, R RN, Ry M. AT
SEEHIE I T AR R AT AR A 2R N1 ACE2 ST AFRATT I S8 45 B mT DA 41 5K id i
HJORE R F 150, AIFHE ACE2 S B RARI IS, ATRE/R IR TRl &R (VB E 25, {H2 Sal Lt {ifh
MUkt & k2, Thim ACE2 & &, SRR IHAS, bR KR,

IL-18 & —HZ 5 ALL AR AL 40 T [29] . NF-xB {5 53 14 A1 NLRP3 4 E AR5 53 B8 I 3 1L-18
[ AR 74301 WFFTFRHH, Sal BN LPS 175 11 NF-xB #uE fl NLRP3 SEARRIA . ix sy LR
B, Sal AIRE@IEHIH] NF-«B 1 NLRP3 15 58 B 40| LPS 551 ALl NLRP3 #5 J5 A 5 73 715
B 57 TR, A A SR . NLRP3 RIEARE SR TR FE EMAME 5. 1)
SEEAT, BUBED: I EOE EE RIS T NF-«B i NLPR3 2R S FI 4 R IL-18; 2) SR/
RIS R SO AMARITE RS E IL-18 IR0k . EARK, FATE ST Sal 25 NLRP3 #EMA
Tk T L

7. &

ZE L FTiR, TNF-a. IL-6. GM-CSF fll ACE2 %} &Mttt K4 kK BE H EEA/ER, Sal %F LPS fit
BSR4 B vy T R A, P AT B8 38 e P ] 28 9 R ¥ B 43 b AT ACE2 & s ko

E&MHE
WYL SCACHRF S Bt S B R R BF R, L0 R B 03 A I T O, 'S 2022X Y20,
SE 3wk
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