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Abstract

Introduction: Acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) usually result in
significant mortality and are featured by pulmonary edema, dysregulated inflammation, and alveolar/capillary
barrier destruction. ALI is derived from various lung injuries such as severe pulmonary infection, near
drowning, lung contusion, and pulmonary embolism.

Methods: This research work was supported by the National Natural Science Foundation of China, Natural
Science Foundation of Jiangsu Province. LPS (from Escherichia coli 055:B5) was purchased from Sigma (St.
Louis, MO, USA). Dexamethasone (DEX) was supplied by Shenyang Guangda Pharmaceutical Co., Ltd. The
SOD, NO, MPO, and IL-6 assay kits were obtained from Nanjing Jiancheng Bioengineering Institute (Nanjing,
China). The identification was performed by Professor Tserendulam Luvsandorj at the Mongolian University
of Pharmaceutical Science and specimens were preserved in the School of Traditional Chinese Pharmacy,
China Pharmaceutical University. TML was soaked with water for 30 min and decoction three times was
conducted with the solid-liquid ratio of 1:10, 1:8, and 1:6, respectively. ICR male mice (8 weeks old, 22-25 g)
were purchased from Henan Sikes’s Biotechnology Co., Ltd (Henan, China). Statistical tests were performed
using IBM SPSS Statistics version 26.0 Software (SPSS, Inc., Chicago, IL, USA) and presented as mean +
standard deviation for continuous variables.

Conclusion: In summary, the effect of TML on acute lung injury has been studied with Isoorientin, one of its
biologically active compounds. Studies have demonstrated that Isoorientin has been shown to protect against
pulmonary edema, inflammatory cells, and inflammatory cytokine mediator expression in acute lung injury
caused by LPS. Therefore, we have a certain need to study the mechanisms by which this protective effect
takes place further.

Keywords: Isoorientin, Lipopolysaccharide, Acute lung injury Inflammation, Oxidative stress Signaling
pathways

YHpacnan Xapuy ypBarnbIr 3XMyyimK yriMaap roMTan, 3CUMnH

Xopanoro yyeragar.? YywrHbl XypL raMTannnH

YyLWrnHbl XypL, ramMTan Laawnaag aMmbcranbiH
3aMblH LLOYMOT XsIMpPasiblH XaM LUMHX Hb UX3BYN3H
Hac GapanTtag xypragar.” YyLwrHel XypL, roMTan
Hb YYWrUHbl XangBap (rpam ceper 6Gaktepu),
XaBaH, raMTan, YywWruHbl ambonu 33par OfoH
XYYMH 3YWN33C WanTtraamk yycaar.? baktepuinH
XangBapblH yead rpam ceper OakTepPUMH 3CUIAH
mMeM6paHbl nunononucaxapug (LPS) ypascnuiiH

yen makpodhar, HEMTpodub 33par AapxraaHbl
aCYy4 WO3BXXKWXK, YPIBCNWMWAH MeauaTopyyad
(NO,MPO), ypaBCan apumMMKyynax LUTOKUHYYObIH
(IL-6, IL-1), HANNAMKUNT UX3CCIHI3P 37, SCUNT
FOMTIK UHIACHIIP YYLUMMHbBI AMIar eepynenTtes
Xypragar* MeH yywruHbl XypL raMTAWAH yen
AHTMOKCUOAHT  XamraananTtblH  CUCTEMWIH
TOHUBIpPryn 6angan yyox ncanaanTuinH npouecc
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asargaar. TMMM33C YYLWIrMHBI XypL, F3SMTINUNH
Yen aHTUOKCMAAHT Xapuy ypBanbir yavpggar
FEHWUINH TPaHCKPUNUUIAM 30XMLYyynax Hb vyxan a4
xonoorgonTon.®
Bara 6ypxrap (Thalictrum minus L.

TML) MoHron opHbl XeBcrern, XaHTuUI, XaHranH
HyTraap Tapxax ypragar. MoHronblH ynamxnant
aHaraax yxaaHg GakTepu, MOEereHuUpuiiH
Xangeap, Cypbed ©BYHMUI aHaraax apAbliH
ypraman 6onroH xaparnagar.’ bugHuin cyynuinH
vewiH cypanraaraap TML-uiH xaHg Hb LPS
60ONOH TOOCOHLIOPOOP YYCrarACaH YYLUMHbI XypL
ypascnunr 6yypyyrmx 6ancaH.” bara 6ypxrapaac
OHOep WA3BXUT LMHIAHWA XpoMaTtorpadouinH
(HPLC-Q-TOF) apraap 61MonaaBxTav HIraanumr
Togopxonnoxon WsoopmeHtnH (ISO) xamruinH
eHaep 6arcaH. MI3oopueHTuH (ISO)  ypascnumnH
3CPar, UC3NA3NTUAH 3CPAr Mall CamH yrungan
y3yyngar 6GawHa.® Tunmaac bara OGypxrapg
aryynargax 6amnraa ISO Hb yywruHbel xypy
rAMTINAH  yend y3yynk Oanraa OronasexT
HAr4an MeH 3CaxXMMr Gatnax 30punroop 3HIXYy
cyganraar XMmK rynuaTracaH.

3opwunro: V1300pMEHTUHbIT
nunononucaxapugaap  YYCroracoH  YYLIIMHbI
XypLy raMTINUNH Yed xamraanax Hemnee y3yyrK
Ganraa acaxuir cygnax.

3opunr:

1. N300pnEHTUHbIT nunononucaxapugaap
YYCrar4dcaH  YYWruUHbl  XypL, — F3MTIUAH
ven YYWIMHbl 3034 Y3YYynax Heneer
TOLOPXONOX

2. /1300pneHTUHBI nunononucaxapugaap
YYCMaracaH YYyWrHbl XypL rOMTAWAH yend
YP3BCIIMH 3CPar yUnanmnr Tortoox

Marepwuan, apra 3yu:

CyOancaaHbl axX/nblH X3P32/13203XYYH:
LPS (from Escherichia coli 055:B5) Sigma (St.
Louis, MO, USA) komnaHuac, [ekcameTasoHbIr
(DEX) Shenyang Guangda Pharmaceutical Co.,
Ltd, SOD, NO, MPO 06o5oH IL-6 WUHXUTI3HUN
wx 6ypanuir Nanjing Jiancheng Bioengineering
Institute (Nanjing, China)-c aBcaH.

TypwunmsbiH ambmao, cyOanzaaHbl
6yneyyod: ICR wyramblH 3p xynraubir (8 gonoo
XoHorTown, 22-25rp)Henan Sikebas Biotechnology
Co., Ltd (Henan, China). -aac xygoangax aBcaH.
Typwwmnteir XaragbiH OM 3ynH Nx CypryynuinH

aMbTHbI €C 3yMH XOPOOHOOC rapracaH “AmMbraHg
TypwunT Xxunx OuoaHaraaxblH cyganraaHbl
€C 3yMH yaupgoamx’-unH paryy €c 3yWH XaMm
XOMX33r OGapumTnaH axunnacaH.® YywruHbl
XypL, FAMTAN YYCraXMUIAH Tyng XynraHbl ryypcaH
xoonownroop LPS yycmanaac 40 mkn(5 mr/kr)
TapbX opyyncaH. Opyyn xaHantbiH 6ynart PBS
yycMarnbIlr TapbCaH.  OMYUMAradHUN  BynrmnH
XynraHyygag aMmror 3arap YyCracHaac xonw 1
uarunH gapaa TML (40 mr/kr), ISO (10, 20, 40 mr/
kr), xapbuyynax 6ynart Dex (5 mr/kr) TyHraap 3
©LpPUIH TypLL aMaap X3P3rnacaH.”®

YyweuHbi 30ulH aucmousio2uliH
WUHXUIR33: 3 XOHOTMWH Aapaa
XynraHaa 30nMocroof YywruHel aauir 4%
napadgopmanbaeryg 24 uarunH Typw Gannrax,
napaduH oypx 6axnaag 5 MkMm 3ysaaHTauvraap
3YC3X reMaToOKCUNUH-303UH Oyaraap OyaHa.
[emMaToKCUNMH-303NH  OYOrMAH  LUMHXWATI3r
FOPMNH  MUKPOCKOMOOP  XapX  LianraHa
(NanoZoomer Digital Pathology, Hamamatsu
photonics Co., Ltd., Anon).

YyweuHubl  HOUMOH/Xyypali  XUH2UUH
Xapbuyaa: XynraHbIl 30511M0Ccnoon 3yyH YyLUrnimr
XKMHN3K, HOWTOH >KUHI TAMA3rMaHa. [Japaa Hb
YYLWIMHbI 94unr xyypan 6onroxelH Tyng 60 xamg
24 uarviH Typw ©GannraHa. YyLWruHbl HOWTOH,

Xyypan >KVHMMAH Xapblaa YYLWrMHbl XaBaHr
TOOLIOOSHO.

YyweuHbl  yeaaneblH  WUH23H 03X
ypascnuiH 3CUUH moo, yypauuH

KOHUeHmpauu modopxousox: Yywrunr PBS-
nrH 500 mkn yycmanaap 3 ygaa yraax 1,5 mn-
r uyrnyymk asHa. Anramnbir 4°C Temnepartypr,
3000 rpm-1 xypaTtanraap 10 MUHYTbIH Typu
LeHTpuypragHa. TyHranar Xacrmur — anrax
aeaag NO, MPO, IL-6, SOD, Togopxonnox
xyptan -80°C xagrancaH. TyHagac pasp PBS
yycman HaMX Makpodbar, HeNTPpoOUNUNH 3CUINH
Toor Hematology Analyzer (Siemens, Germany)
Oarakaap TOOOPXONIICOH.

YyweuHbl y2aaneblH WuH23H 03x MPO,
NO, SOD, karanasa, IL-6-uAH X3MX33ar
TOAOPXOMNOX: YYLWINHbI yraanrbiH  LUMHI3H
paxe NO, IL-6, SOD-H aryynamx, MPO-uniH
naaBXuMnr  ypBamk 6ogucbir garangax WpCaH
YANOB3PMArYMnH  3aaBpbliH - garyy  XWMWCSH.
[oax Tyc Oypwir rypeaH ygaa [aBTaH XWX,
TYC TYCblH [AOMrMOHbI  YPTbiH  LUNMHFA3NTUNAT
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cnektpogotomeTpaap  (TekaH, LLsenuapnb)
XOMXKC3H.

CmamucmukulH OyH WUHXUII233:
CratuctukmiH - 6onoscpyynanteir - SPSS-26.0

nporpammelr (SPSS, Inc., Chicago, IL, USA)
awurnaH AyHoax £ CcTanHgapT  XasaunTtbir
TOOOPXOWIK, AYHAAXbIH Anraar TogopXonnoxg00
cTblogeHT  t-tectuir yHamk P ytra 0,05-aac
(p<0.05) 6Gara TOXMOMAgong CTATUCTUKUMH ad
XON6OraonTon raXx ToOOPXOMOoB.

o

Yp AyH:

1. M'mcTomopdonornitH yp AyH

JINC-33p  yyCcrargcsH  yywWruHbl  Xypu
raMTaNa  W300PUEHTUHBIr  Y3YYNnaxX Herneer

H&E 6ymant xuik  rapnunH MUKPOCKOMNOOP
xapxx TopgopxomnncoH (3ypar 1). CypanraaHbl
YP OyHraac xapaxag LPS ©ynart  runepemu,
3aBCPblH XaBaH YYC3aX, YP3BCNWWAH 3acyya4

HOBYCSH, LYNUAHIMIAH XaHa 3y3aapcaH xapargax
OariHa. XapuH M300pUeHTUH, Dex-23p aMunncaH
OYNrMAH XynraHbiH YYWIWHbL 34, 3CUWAH FAMTaN
LPS Oynartanm xapbuyynaxag M343rgaxymy
camxupcaH xapargax 0OariHa.

Isoorientin (40mg/kg)
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Fig.1 ISO ameliorated LPS-induced lung injury: Mice were administered orally of lung
histopathological changes were measured at 72 h after the LPS challenge. (A) Representative H&E
staining of lung sections under 2004 magnification. (B) Lung injury score of the six groups. # P <
0.01 vs. Control group, *P < 0.05, **P < 0.01, vs. Model group. n=5 in each group. The scale bar is
50 pm.

2. N1300pMEeHTUH yyLIrMHbI XaBaH, YYLUrMHbI
yraanrbiH LWWHM3H [axb HUWT YYPrunH
aryynamxupg y3yynax Heneer cygarncaH ayH

LPS-unH egeent Hb  yylWruHbl  XaBaH
Xxanbapasp wunapasr 6ereen 9H3 Hb YYLUTUHBI
HOMTOH 6a xyypaw xuHrunH (W/D) xapbuaaraap
unapxunnarggar. CyganraaHbl AYHIA3C xapaxaj
LPS-6ynrmir  apyyn  xdAHanTblH  Oynartan

XapbLUyyrnaxaz xyypan HONTOH XXUHIMMNH XxapbLaa,
HUNT YYPrmH aryynamx Magargaxymy, HOMIrgCcaH.
XapuH N300PUEHTVH, AeKCaMeTaH30HOOopP
AMYMUIITId  XUNCHUMWA [Japaa TyxaruH OynruiH
XynraHyyablH YYLWIMHBbL Xyypan HOUTOH XXUHMUIAH
XapbLuaa, HUAT YyypruiH aryynamx 6yypcaH
xapargax 6anHa (3ypar 2.A,B).
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Fig.2 ISO improved LPS-induced pulmonary edema and protein content in BALF. (A) Lung
W/D ratio. (B) Total protein in BALF. Results were presented as meantSEM. #P < 0.01 vs. Control
group, “P < 0.01 vs. Model group. n=8 in each group.

3. A300pUEeHTUHbI YYLUTMHbI XypL FIAMTINAH
ved YP3BCIIMAH 3CUWH HIBUUNTIL Y3Yynax
Heneer cygarcaH ayH

JIMNC-33p egeeraceH yywrHbl XypL, raMTANAH
YEA CydacHbl H3BYMMT, YP3IBCAM MXICCIHIIAC
YYWIWHbI yraanrbiH LUWHIAH JaXb YP3BCIUMMNH
3CUH Too Hamargaar. CyganraaHbl yp AYHraac
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xapaxag JIMNC 6ynart nenkouut, MakpodarbIH
TOOr 3pyyn XsHanTbiH GynarTam xapbuyynaxag
M3O3rOaXyML, UX3CraC3H 00N M300PUEHTUH,
JekcaMeTasoHoop amuuncaH eynryyguir JIMNC
Oynart  xapbuyynaxag YPSBCIUAH 3CUWH TOO
magargaxymy 6yypcaH 6anna (3ypar 3.A,B).
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Fig 3. ISO improved LPS-induced pulmonary decreased inflammatory cell content in
BALF. (A) Leukocytes in BALF. (B) Macrophages in BALF. Results were presented as mean+SEM.
#P < 0.01 vs. Control group, ** P < 0.01 vs. Model group. n=8 in each group.

4. N300pUEHTUHLI  YYLIMVMHbI yraanrbiH
wuHraH p3x NO, MPO, SOD aryynawmxug
Y3YVYNaxX Herneer cygarcaH gayH

JINC-33p epeeraceH yyuwruHbl XypL,
ramtinnH yeg NO, SOD Hb mcanganTunH
CTPECCUIH yyxar y3yynanrt 6onpgor.
CypnanraaHblypayHraacxapaxagJ1nCoynrmur

apyyn xsHanTbiH6ynartan xapbuyynaxag NO,
MPO wnapxunnan magargaxynl, HOMIraoax,
SOD wnapxunnan O6yypcaH OanHa. XapwuH
N300PUEHTWH, AOEeKCaMeTa30HOOpP 3MYUSICIH
oynrmir JINC 6ynartan  xapbuyynaxag NO,
MPO unspxunnan 6yypyd, SOD nnapxmnnan
HomaracaH (3ypar 4. A, B.C).
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Fig 4. Effect of Isoorientin on LPS-induced NO, MPO, and SOD in BALF. Mice were
administered orally of Isoorientin and TML 1 h before LPS injection. The MPO, NO, and SOD in
BALF were determined at 72 h after the LPS challenge. (A) MPO in BALF. (B) NO in BALF. (C) SOD
in BALF. Results were presented as mean + SEM. #P < 0.01 vs. Control group, *P< 0.05, **P< 0.01
vs. Model group. n = 8 in each group.

5. M300pMeHTUHbI YYLIrMHbI yraanrbiH

WUHI3H Aaxb YP3BC3N1 3PUYUMKYYIISX
LMTOKUHbI 3KCMPEeCCT VY3YyyJyiaX Heree
cypancaH oyH
JINC-23p epgeeraceH  yyuwrvHbl — XypL

romtang IL-6  uuTOoKMHUN aKcrpecc
HOMargaXx, catalase doepmMmeHTUNH aKcnpecc
OyypcaHtan  xonbooTtomroop  MCaNA4aNT
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YPOBCMUNH nMpouecc saBarggax aXxanaar.
Cypanraanbl gyHraac xapaxag JIMNC oynart
IL-6 LMTOKMHUI SKCNpeCcc HOMIArgaXx, catalase
depmMeHTUNH akcnpecc OyypcaH, XapuH
N300PUEHTUH, [OEeKCaMeTa30HOoOp 3SMYUICIH
oynruur JIMNC 6ynartan  xapbuyynaxag IL-6
akcnpecc Oyypx, catalase depmMeHTUrH
aKcnpecc HamMmaracaH banHa (3ypar 5. A, B).
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Fig 5. Effect of Isoorientin on LPS-induced production of inflammatory cytokine IL- 6
and catalase in BALF. (A) IL-6 and (B) catalase in BALF. Mice were administered orally of
Isoorientin, TML 1 h prior to LPS injection. The IL-6 and catalase were determined at 72 h after the
LPS challenge. Results were presented as meantSEM. #P < 0.01 vs. Control group, **P< 0.01, vs.
Model group. n=8 in each group.
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OyrHanT:

N3oopueHTrH JIMNC yycraracaH yywrnHbel Xypu
FOMTINIH yeq yyLUrMHbl TMCTOMOPd0nory oy Tummnr
CamXpyyrnx, YYLWrmHbl HOWTOH Xyypamn XWHMMWH
XapbLaa 00MoH yyLIrMHbI yraanrbiH LWAHMAH Aaxb
HUWAT YYPrUNH XOMX33r OyypyyrncHaap YyLUrHbl
XaBaH, CyAacCHbl HABYMMTIMI YaHapbIr Oyypyyrx
Gawiraar xapyyrnx 6anHa. TyyHYN3H MU300PUEHTUH
Hb WCONASNTUNH CTPECCUNN,  WUHTEpPrenKNH-6
(IL-6) akcnpecchbIr OapaHryuricHaap YyLrmHbl
XypL rAMTAMIH Ye4 UCanganT, YPIBCAUAH 3CPar
ynngan ysyyngar 6onox Hb 6atnargax banHa.

Xanuamx:

YyLWrnHbl XypL, rAMTIMAH YYLUTMHbI XaBaH,
ambcranblH 3amblH xsiMpan 605k yrnmaap Hac
Gapantag xypragar. YyLWruHbl XypLl, FAOMTAWAH
YEe4 WCINA3NTUAH CTpecc, YPIBCarn, SHAOTEmNb
3CUWMH ramMTan, nenkouuTbliH  GeerHepen,
PUOPO3bIH  LYNUAHMMRH  YP3BCIWWAH  YWN
axunnaraaHbl angargan 33par aMrar npouecc
aargaar.® YywWwruHbl Xypu, rAMTINAH 3MYMNTI3HA
ambCranblH 3aMblH YA axunnaraar MexaHvkaap
O9VKMX Banraa Gereef 9M3H AMUYMITISHMNA  Yp
AYHT3M apra ogoor XypTan waapasiaratan XaBaap
b6anHa. bug emHex cypanraaHgaa JINC 6GonoH
PM2,5-aap egeeraceH yyLwrnHbl Xypu, ramMTang
bara Oypxrap SMUYMITS3HUN WASBX Y3YYnaar
OonoxbIr cypanraaraap TOrToocoH.”""MeH
bara Gypxrapaac nsoopumeHtuHuir HPLC-uniaH
apraap OVOMOMMWAH  MAOSBXT HArgan Gonoxbir
TOLOPXOWNCOH. W300pneHTUHbI  doriaBoOHOMAObIT
Tepen 6ypuiiH GanranunH rapanTam TyyXui 3433¢
raprax asgar 6ereef 9H3 Hb @HTUMOKCUAAHT,
YPIBCNNH 3CPAr, YUXPUMH LUWXKWH, Tapranant,
33par ©BYHYYO34 xaparnagar. XapwuH
N300PUEHTUHbIT YYWruHbl  XypL  rOMTIINIAH
Yen Y3Yyrnax Hemneer cygark TOrTOOCOH 3yWn
opooroop Ganxryn 6anHa.

JINC-g  epTecHui fapaa  yyWruHbl
XanracaH cygacHbl mMemO6paHbl OypaH OyTaH
Gavgan angargax, YYPruMH LUMHI3H YYLUTMHbI
3aBCPbIH OPOH 3ar LUynuUaHrMiH XeHaun pyy
HABYAAN.'? YYHUIA 33paruds HenTpodunyya Hb
npoteasyyd, YPSBCAWWH 3CPar  LUTOKMHYYA,
NPOKOoarynsaHT 33par MOMeKynyyabir snrapyymx
YYyWruHbl 6uumn  cygacHbl yWn - axunnaraar
anpargyyngar.’® 3araapaac  UMTOKWMHBI Lyypra
YPSBCang vyxan yypar rynuatragar 6ereeq IL-6
LUMTOKUH LOYMOr YPIBCNUWH Xapwuy YypBasblH

npouecct oponugor.™ HentpodunbiH  acuinH

NOSBXKMUAH ron  y3yynant Hbe 3guiH MPO
bangar Gereeg MPO xa3T wux snrapan Hb
NCONA3NTUAH  NPOLECHIr  NO3BXXKYYIICIHI3P

SAWNAH 3CUIT ramMTa3aar."® Yywrnig HenTpodmnb
3C, YYPrUMH LWWHIAH XypuMTRargax XxaBaH
YYCOXUAT  YYLUTMHBLI Xyypanh HOWTOH XWUHIMMWH
Xapbuaaraap Tooudor.™ TyyHYNaH yyLIrMHbI
Xypy TAOMTAWAH yen WCAnAanTUMH npouecc
NOSBXKAJN, UAM33C XYYUNTEpPerymmH 4eneet
pagukaneir bue maxéoap TaHUBIPXYYnaar SOD
Hb (PEPMEHTUNH WMIPXUANINAT  OSMXKUX Hb
YYLUMMHbI XypL, rAMTAWIAT camxpyynaar.'® bugHui
cydanraaHaac xapaxaj U300pPUEHTUH YYLUMMHbI
XaBaH, YPSBCNMUMH 3cuiH HaBuunt, MPO, IL-
6, NO, wnapxuinanunr OGyypyymK Yp3BCIUNH
acpar SOD-uUMH (hepMEeHTUNH  UNIPXUANINAT
HOMArayy/DK aHTUOKCUOAHT WO3BXTIN  YANAAN
y3yynagar 6onox Hb Gatnargax OariHa.
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