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ABSTRACT
Stomach mucosal damage posed a great i mpact on stofach he

mucosal epitHHel iwelr ec dlhles f(0GEShost essenti al part of Mgastri
tion were crucial for gastric -mitenmeodge \heln"i nmgal d mu It ahriflss pd artd
-scalsei tiun anal ysis approach of mi croscopic imaging, compl e
systematically investi gaie v e hPenpeeugnmaa nipch orrhassaidj appeopnn i cdlifss h (o Fntd
t he xiheumalc al structure and commagédi GEB8di subsbguea@l pftal
action mechanism bltaoermmo PHPiss .anTdh eclEdISekDat PHB&owad s hper B
protection effects compared to gastric mucin, signi@ficant
drogenase (LDH), and increased the mitochondri al medmb r ane
sis of glycoproteins, enhanced superoxide dismutas (SOD)
achieving protection-land hriespaitrudfyurmpatoivomde don h@bBS et @c al an
ment of new natur al gastric repair peptide product g8 with

KeywoPdeumat ophor u6ESapDInR;culsnfrared i maging; Alcoh@l; Rerg
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1. I NTRODUCTI ON |l ong period, thereby there

Acute gastric injury andocheeki bi glalsyractiude egr eneen
currently two major catea@ar inmast eofi abastamnidc dienjelboy, i
mo st common of which wdasveacpteduwatsg.ridi tihneruroy, mu
caused by irritating dr upgrsotoeri nf opoedp,t i deecst ehraida Ib eiemf @ c
etc that damaged gastrdat erductotsaatl poraotreierr , p erpatiind ey
mani fested as gastric muahossarlpthilceredpmnmgpenrt icoesigaatdi a
erosion edema and ot her ascytmpvtiotnys,. whi hr esent d dlaivrei
cally common types of gaesftfrdaoct dageiarsets aleac eh @lr e d o unt
nantly caused by |l esionsabkbgtaedigmgtgast rmiuc OmAG O saar
al comaluced gastric mucosaasl edlaemaagtei nwga-st e mEekiceld - @fx i
tory disease that frequenveéyf o€é ur &3alycbadlasnn ipceapltliyd, e
cluding gastric ulcers, wearset ridvesal ed reesssghstanti a
| esi orfsl,] Gatsct.ri ¢ mucosa milagedi madi estsiemg i at s pr ot ec
role in maintaining gastmucogarysef olmd giec alHyfdu od tyizoerds
a gastric barrier, gastreixthi mi¢cesla bemieéli ds adeepf é&ct
from damage by gastric fmuwciodatompngnuernyt si msr avteg | o B
exogenous gastri@] Mamagaxleltowt edt amt ssnhancing gastr.i
gastric mucosa posed a deaorrisguantHd okli aamgtapwypdond ea
whi ch worsened to gastried f ¢@ffsWal, nuttheaoleif @o pe p tpirdoet e
tion of gastric mucosa waxtefttuvmoeffempoohagast fi
stomach health. anhydrous ethanol in rats,

of effect were associated

In clinical practice, p Marmmaeo lodf g i ectahl a ntorl e actnmegia sst rui
to repair the gastric mulessaynelr e§s9 sHioma miaddce ngadt 5
mucosal protective agenttsei nwhpept iwnkeease wdras si fii eidalilr
gastrointestinal hor mondo,r mptrofterce hy dr eifredeucctle dortheul
bi smuth agent s, col umnargacdlrli cs tmaulciolsiad erisn,j uaryd i ot n
according to the drug storfucpruoteeiann dp enpetcihdaensi stno opf r eaw
tion. 1t was demonstratedogdlati mjismutthe agmetas draictiil
ed bi carbonate secretion, i mproved bl ood <circul ati
of gastric mucosa, and emhamad d pihtoswadse fj canped o fic wtstt & i |
[ 3] unfortunately, darkempiehgqagbot eo¢owdbmmi anfdi sthreasn siirer
di scoloration of teeth nmdigdhttr iobcuwctuirond,urfi aagt dgougwildmi
i st r[adt]i ®wmcr al fate enhancedomaktusateer etwhorm hdvchs 1 bl
stimulated synthesis of TgHe cfopeassik matnsp hordw sp lhjodasdpadnoil G
ids, albeit with possiblas gmetiroi needtoirnanoureiaschtiinogn
as abdominal di stensioncawmldd doeartrtheraap eRieeh amifpoird ec t

bel onged to antioxidant ,eawsheisc,h tcudretrrciubd ujtsk.2s] Reas eégaaostth
mucosa repair by increasdrnsg dSiGsDc oavnedr eedn htghmactid nfgi t sghiwwapsr

tathion¢ 5F emmretveentt hel ess, wandeabualdhat riemcprotein

an

tions such as abnor mal ylsiavteers fhwardc taidodni tamdcdhalal hedwvay

would probably occur. gestible and weasier t o

abs
waste as a source of high

I ncreasing gastric mucosexceplrioetnetc td ovetf AREElndGwusiwe r €t
ing used clinicabbhgedbagesthiei epicthledaniicmdr eeldles i ¢ 6HS
woul d be hazardous to hugmasn rhod ymuwcheesnalt a&kgint Helri wam,

00000000000000000000000000000000000000000000000000T
WWW. S| FTDESK. ORG 480 Vo8 | dsue



SI'FT DES Cha#lga Xu;SiMiHomg et a

cells that were stably pravos apgreodt eiars ewi t(rtor.y pSiimc e ailtc
tabli shment in 1992, i t Shhaadn ghheaeé n Yowaorvyeen Bioo lbegiac aglo
and practical experi menBalh ceéDl kBygstaanm. 3THkerae fwlrter
GES were selected as t heweael Ipumocdheals efdo rf rionm vMitlrloi peo
peri ment s, which could membltases wereaelpwmichkhas edkpferr

ments at t he[ In6o]ll edd ulaare dl Msupaeeilent rwassc opur chased from Be
py and its microscopic innod gignyg Ciont, e drtat.e dMTiTmaCged | a P
spectroscopy technol ogy,ictyAssaylKit zverenpgovided ibynShdnghah Yiuengeu s a ¢
quisition of spati al anBi slpegitaall T encfhonromaot g yo nC oa f,
samgllgZz]lwith technol ogi esastehadtDHp ercniitvtigdy Stuiachyt i t at i
the microscopic physicalputrecxhtausreed nforrqomhoBeiglyi g i &apbpl
mi croscopic images) and Ilcthde.mi c al composition distri
bution characteristics (chemical mi croscopic i mage:
of @ESinder different pr@c@ssikrge pcaBrnadtuitvarbapliocos - | a
struction of ti ssue or Rtedds spterputcitduerse (iPH®@ges t hro
various algorithms whichAmoappr oplijiezté vaumymbeef lodctf |
underlying hé¢aBliandff saagplhdeasied, drained crushed, a
notestructive chemical aicshflak, shens accprding voithe bed remits of thea t r e -
mendously attractive andl gpareanttdaray'lsy e@amwley fauilnglool f
studying b[@aBPpgical cellBath for hyddolgwsidsraThe sa
V), the amount of enzyme ad
t hi Bn esumadtyo p h o rhuesa djsa pgpenp fceisds e and trypsin enzyme
es (PHR&OvV eweorpee ds eblyf etnhzey meart 2 mahtyi-c hydr ol ysis ti
l ysis, and the protecanwmyemeaetfifechy drfolds §if & fet@anp eno
wei ght-3 kB4AO k®BRAa) ,1 eénkzyemménc hydrolysis was <co
centrations of PHPs ainndacptoisviattievde adtr ug 9glaweat @apt mt
ondamagbd| GEBe comprieadatemslivyemyn. The enzymatic
estigatedsi tBasaemdal g irgonotme dtermpeuead ure, and then
h as mdcrraon dl envaenlo molf @c ulldr mi nutes at 10,000 r
ctroscopy and microscwgps ccolmagithgd sopgplferdretred
c
t

— o ® = — 35
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b el lular biological mRtHPDdwer e hseedgnamed ségol bty

o] he structure and corhp i tneomb rdainsetsr ivwiutthi omo loefc ud

hedamaged ®GFESvarious PHPkDavas3 skyBa,enmmand -1 kDa, and

cally investigated. | n  slér waightsweérescallecled anddreeie-dried for 48 e al e d

sedssembly regul ations amelf croempwse.nt i nteractions

of PHPsliand&GESubsequently the repair mecha-

nism of PHPs dn dawmagea¢ |2E28.dl.. Fuerl-l cul ture

thermore, this study wouHudmacnf fgears ttrH eo rneutciocsda)l geepri et ahi

and technical reference pfuorrc htansee df uftmom &ewnegl otpunie n Bi

highly active gastric r&panpranpefgtHuda@anpr €uetwg . wirhhk

side effects, anduahiusy pk®Wibt4e0a tchoemphliegghe medi um ( Gi

tion of aquatic waste prU3Axtsuppl pmentetd ovurt hpllaOn%
(FBS) (TIANHANG Biotechnol o

2METHOD China) andpé&aoeidc UL I imhs t rieopd- U

2.1. Materials and Reagemamycin in a humidif,aed inc

FreshPriewsmat(fophondpushejaaponiweEede!l s were collected for

provided by Zhejiang Xi nlgogearGrtohumpi cCog.r,o wtthd .p,h aGhei.n a .
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2.2.2. Cell damage modelweelxlp,l oamd i measured t[lRe]absc
GES in | ogarithmic gr owtRe cmplradseed wehree rdei sguelstt,e da dajnuds t
counted, thwel beedbl tColwibtrhe bpllanke, wand cal cul ated
1 x*ck0ls per well, and cultured in a humidified

i ncubator,aad ¥%rCQ@4 h ®nt2i.l5.ce&lDIHs cytotoxicity ass.
were essentiadll weatet dnlcd&ib.at @8 omessing was the sam
medi um containing al cohollr e(alt,me2r%, ad%,veb %,0l &% caund ur
10%) for 2 h, 3 h, 4 h, sbmihl tamme Gu shl yr edspreicid vehg, |
| owi ng which MTT was pernfiorimed .t hTeh eL DiHe satc tp avri @ nye -o f

ters at a cell survi val tihrehdiRbnidttiroonp hreentyd ho/fd raEp maex im

40% could be usd4diasuthembpbesdd&FElSas U

[ 20]Set wup 5 replicate wells for each dilution, and

up a blank control group2.a2. .heMistaoneh d n drei. a | me mbr a
tion

2.2.3. Cell grouping andAntaleyagsimenof mi tochondri al r

GES were divided into ndrdmaolregrceénpudygpkeadlEdgi auBeyo
positive drug gastric muoilmgyr oubei(joi.Mg Gi ma) . aiih
PHPs group (Table S1). membdn@neé hpmt e ntthieagBhRgathe d h
group was divided into smixt ogcrhoounpdsr ivailtalgnagtt le g exe & 190 | qoaru
l ar weight ranges of hirgend cfolnwceernd srcae n coen; gwhoeunp t(hCe.
mg/ mL) and | ow concentr gptoitemtgraddpwaw@C.| @vcmgL&mLe. of
GES in | ogarithmic gr owtthh ep hnaisteo cwheorned rdiiagwatd edh mm@ d b T

counted, t henweilnloccuellalt ecda hithu r@e6opmluateeds green fl uor es
with?*delllds pesL welrl ,weldQwapl &#@xdd eimel y convenient to
37 CGBEH%cubator until t teo chelnldy i vad r enelmebs iameel Ipyot ent
stick to the wall, dr aw odutf |tulheg esweletncree cmd dirum Pirre p
well carefully with a sycorndgiengantdo di beamcagd.irBhmenp c

tive drug gastric mucin qrap HPeHP swinteld i luams avri t Sic an rfif reg
ent mol ecul ar wei ght segments were added before

damage (BD) and after d&2m&ge¢ . ( Abguiesdutcted of ianmfra
cohol gL 1p0er wel |, and t hleookcklalf o¢nowp earcel | SUSPpE
mod e | group were not addedppaddberaCalid&dmmox 2 4mr).
Each group was set up wiperr &t ureep |l (i xA@, weailrl shunmiheki te
wells of the culture pl aftoer wkrk. fAfted wWwhehsameticl e

and a blank control grouwagq wpthoatd oal Itshe wtasasemi. s
stage of the infrared micro
2.2. 4. MTT assay an infrared | ighem abshdOpti o
The cells were treated awasabcoovie eicrt e@e lalf t@ro udpindg nat
Treat ment , and then perdéormbd amtei cMTIT MiaegtoscBpe.
moved the old cultur eL medi wrh, trheplcaddd swimph es0Wver e
fresh culture emedfi uMTT avdadgeekli giaff t ware with a ‘spamctra
solution (5 mg/ mL) to eacnhagwelpli,x erbinxédlz6eadgocfd nbsy 2pbgre ep
and incubated in 37AC i nwxaibea tmu mifeorr -fa0nigosmt chfe h4e0 0als g U
ed the cultur eelmepdeirunwe |akdpdéeodt Mad-0 | nfrared microscop
zan dissolving solution,plmisx emderwelclol | prtt eddntacndi mOw@
tor and continued to inesobawar éor Afdt eérr. rAefmoevri nign cau kb
tion, placed it on t he Imincer ocpolrarteec tri @anderanahgsims xw.
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2.2.8. Acquisition of | RGE@fectl &s. PHP2H and PHP3H
Fourier transform infrarpdotseoetcitve meftfecact(Petr ki GHEI ge
Il nc. , USA) , equi pped witor DBbGS hdevebedr.PARdIdgrAdWRp s
ccessories.

When cell membr ane ruptur ec
TookeL1®f-1GBE$Sngle cell suagemsieodehdrdopmedase (LDH,
it on the ,skea@aecer (D2 MdamFxylopmasmané@l nor mal cell s)
dried it in a seal ed comgteaionferL D&t c o 100 ens ptoenmpeed aw iutr
(25ai,r humidity |l ess thaagdO&aused Byhdramgdtpleadank
it in a sealed and dry cGEHS aweaee tWWampgede bty t8he a lnct
ence of moisture in the was dredmati enzlalswyri ngr ehsedyp
tra. The IR spectra of trheemas&mpll egys deere adetde d tne dsMw |
air as the background tobel omisnateed utcheé onntodr fagroipn g
fectOodn@omCOt he I R spect aadofdatnhaeg esda mpélelss wi t h v ar
Then the spectra were coRHRs,t eldDH yl 682k asgcea nisn iemaahe fd
tion mode, i n-66b&wimamga noiérsidsOh0edd , mani festing that
lutiontof 4 c¢cm repair ef-Ldgabyeond GES
2.2.9. Acquisition of sé€lompd ober waast iused! Ro smeas ui
( SDR spectra) brane potenti al and to inve

SBIR spectra were obtained amftechbadel ghetaadfli Romicw
andpbdBnt Savitsky Gol ay rsanoiod hg mpa.®ifR eacaettriangee sltRab i |
spectra usiEnsgo fStpveacrter u(miledt sichont®i @l O . membrane potent

PerkinEIlI mer , I nc., USA) .physiological act itvartny aolft ecr
ation could lead to modification of cellular activity
2.3. Statistical Analysi[s24Hurthermore, researchers

Experimental data were eixprmissedhasdmealn e mbraadea r d
deviati on, and analyzed wiyt ANOVAr aceinigulSPISSAZPRP. br o
wi t-halpue | ess than 0. 05.stSatwe[é2r5umtctciotrtdiimg |was adolnew
by PeakFit v4. The rel atmemipiagdnaerpoet wat eakt omplsetae dh:

Origin 2018. cell [R64dtA8 shown in t-he no

pol arized mitodle@pmdraird zadd 1
3. RESULTS chondria were both detected
3.1. Optimization of Celléesdénmodo|{Fcglnegupy, Mwthée kc h
The absorbanc& vel Uses adfdgGEBINnmMmemdr ane potenti al un
sponded to the <cell damaigendsy Rddac ofthlod or(elsacbelnec eS Ana.s
Various alcohol concentrgateiemnss | andedcemé¢ enewds td mes
inflicted distinct-ldegmemgntof datagetitweg GEBat treat
them, 8% alcohol incubatdmni forrenmennht hiand néin oicrhhoinkdirtii

rate of 40 %, and thi s-1paarnadmeftorrifce e ceudi ved leecnttr onfe gGQE $
was the best model of ceddt idenm@g®M group and PHPs

achieved successful reversa
3. 2. PHPs Prlotferca ad CeIEISp &Vii raibrid 1 é yf ect on the cell s
Loss Induced by Alcohol positive effect, whether tr
Compared with the model Agroup, cel |l survi val was
increased in the GM and PHPs groups, indicating tha

GM and PHPs had a protective effect on damaged
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FigdBrnefrared transmission imaging of cells und«¢

were treated through BD; (b) Cells were treated
3.3. -MinddroMaofoared SpeiAst rtolsec olpasi ¢ structur al anc
Anal ysis of Cellul ar Cotmpwinteing s, uaealelrs Dpviemsiepal |
Treat ment s and nucleic acids in terms
3.3.1. Infrared transmistsiiomnns.i mangionagn o g wceedde, accoc
I nfrared transmissi on- itmaagnisgi swaen a mhges, thhoen wa

destructivessi sumpllee ecandei hedgaadHm@ony! i pildZs35 (-1 710D 0
based on micron and submiogrsdn mredl reclt 6RE7 505D t(a
used in complex mixture coystwems. ebkuncarce cesd ocafn dv itbhreai

tional spectra of sampl eeEdwaeeecahhkbgted. i Nosma&lci
areas, encompassing not corhloy ide o nsattriatne d ndit fienis Pl
tial distribution of thenswamegles | ipidheemcenoageea
also information on thepehe®mnt¢aB)e c ¢TRpegastineecinotn woift ht h
sampl es, such as | ipidsougprmoleeans| arnndweliugHted cr eacu |
et[c2.8] ages of proteins, I|lipids an
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