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Mast cells (MCs) are bone marrow-derived cells capable of secreting many active molecules, ranging from the
mediators stored in specific granules, some of which have been known about for several decades (histamine,
heparin), to small molecules produced immediately upon stimulation (membrane lipid derivatives, nitric oxide), to a
host of constitutively secreted, multifunctional cytokines. With the aid of a wide array of mediators, the activated
MCs control the key events of inflammation and therefore participate in the regulation of local immune response.
On the basis of the structure, origin, principal subtypes, localization and function of these cells, their involvement in

injury repair is therefore to be considered in acute and chronic conditions, respectively.

acute wounds chronic wounds mast cells wound healing

| 1. Mast Cells

Mast cells (MCs) had long been elusive as to their functional role. The name itself tells us that they were first
interpreted as nutrient storing cells, before being recognized as secretory cells. Later on and for a long time,
emphasis on MCs secreting histamine and heparin and as effector cells of immediate type hypersensitivity had
almost completely distracted from other possible roles of MCs in health and disease. The expanded knowledge on
the structure, origin, and function of these cells has brought them to the front of stage of the injury response and
repair processes through the release of histamine, glycosaminoglycans, enzymes, cytokines, arachidonic acid

derivatives and nitric oxide and, perhaps, through direct, membrane molecule-mediated cell interactions.

The SCF and C-Kit signaling system is crucial for MC growth and development and the injection of SCF into the
skin of humans results in local accumulation of MCs. MCs can quickly move within connective tissue and even

transfer into epithelia and backwards. Histamine itself promotes MC migration 2],

MCs participate in the processes of natural immunity, as they degranulate in response to stimuli of various types,
including among other things the activation of complement through the alternative pathway, possess killer activities

under certain conditions and are cytotoxic to helminths EI4IEIE],

MCs can participate in the processes of acquired immunity, and the effector role they play in allergic reactions has
long been known. Their secretory products determine vasodilation and influence the recruitment, differentiation and
function of lymphocytes, macrophages, fibroblasts and MCs themselves. Therefore, MCs may also be important in

the triggering of delayed-type hypersensitivity reactions and in the late stages of inflammation including fibrosis.
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The secretory products of MCs determine dilation and increase the permeability of capillary activation of
coagulation, activation of fibrinolysis and a stimulus adhesion of leukocytes to the endothelium of blood vessels &
B8] Furthermore, some MC secretory products stimulate the proliferation and secretory activity of fibroblasts and
histamine can also affect other cell types involved in immune processes. The major effects of some mediators are
summarized in Table 1.

Table 1. Involvement of some mediators secreted by mast cells in the response of the immune system.

Mediators Functions
Histamine Activation of a group of suppressor T cells

Inhibition of the activity of helper T cells, stimulation of the differentiation and function

FisEE LRz of suppressor T cells, inhibition of IgE production

Leukotrienes Similar function of prostaglandin D2 and inhibition of the differentiation of plasma cells.
VIP Inhibition of the secretory and proliferative responses of at least some of the
subgroups of T and B cells.
Heparin (low Activation of macrophages to produce IL-1, which in turn affects both the macrophages
concentration) themselves and the surrounding cells and the whole organism

Modified by Bacci, S., Bonelli, A., Romagnoli P. Mast cells in injury response. In cell movement: New Research
B&fﬁrﬁ&s’@% Silva, G. Eds. Nova Science Publishers, Inc, Hauppage, NY, 2009, pp. 81-121. Bacci, S.,
Naghei ficetiadrrAiens sl eyte reridtly, Breosa el Rporgrie, 9 Rnamalbir ufigipy sormali e
SPRGRIAL- Mot cBMIITUIC eSO AE L At N CER B ERte SBRIPPERIIS MRFBROIASR AT fAuqigna
anarlpfé%'f Ebrﬁ%"iﬁa{/ﬁP&%%Q’S?Nﬁ%’&%g@gf‘ﬁgﬁ?%‘?tﬁzgﬁp thesis, University of Florence, 1997).

Iz.gaéaeraataw Tor%ﬁtoﬁes regulate development of human mast cells from hematopoietic
fo &)r . RL!J 8 275, 350-356.

B pysteky\Viaitesnmaee Nh; diteepahaked. bWoodsaing . ivastrGe iindy My notoedddMbster [Calminary
herkostaticl phasm Gle2016e BHe6@@in events of the various phases that characterize this event.

HeaSEe priadasilpfesdRRNA0Rl Bsphast E MR LIRS 'ERROUIRS; 1R GEMMOSFIE NEYs. through

the GRS tramEey e S e Rfafon T He I @ SSRASE RLRISNFR: NoWe e dsen a3 e
forrggtio%laflazgﬂ'ot, a structure consisting of a fibrin network in which the corpuscular elements of the blood which
&acBaycthe SioiRdresgmioimpriganegls acting on mast cells function. A cell biological perspective.

Inflamm. Allergy Drug Targets 2010, 9, 214-228.
Inflammatory phase: in the case of the wound, inflammation provides for the elimination of the microbial agent,
Sy BIoSE Nodss RSl ol RN QiR o AR i RHISUIQ 12t rP SR 2ié St editent
prol R i B P R B S S I S iRl S A e nationale AR ARIEHIL SIRGRER and
p|as2nqa19éx'ﬂéaﬁ£ﬁhar%'e&%yr')F‘c]ﬁ?e“er?c'mZQfl ?ﬁa]ézgﬁh%%gg,zersn%nonuclear cells with phagocytic capacity, which
BoShgerith.dguCtgtk| RahuCoytsedasnibernvbhedlimige Ndantergory. Madioh 3834 Inis@aienbafter the
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BauDartand lasid_aviewddtyB, aBorérsistingedumoglideendxt pheablasthisme inyafionoblastsiedeownsls and
strdmgliregl. Clin. Cosmet. Investig. Dermatol. 2014, 7, 301-311.

ProTiferaive phase: (e Tging 5 o home wfrer the r B ey e Had e alng L iSrature TeVIEw with
a sﬁ‘l’&; ger |r%ii\|/:()eest[r)u%rtmg.t?n' fgc(;)'tsl'gﬂ—g?lZ r?%\#e_rG t%g'trauma, an important proliferation of fibroblasts guarantees the
1&kczaifie dbHyatantiesadid, BaAeile-dyatmnbht SkineXoutatdoohcbigalirigess CirgriabersivadR avieeend
of timd. firstnflaak. 2O1en0 BEN3stOAB1E cells present in the wound; their activity will continue for the time
PR R RS R R B It A YR Yt B BB eBin g ARG RREr Berisechve
we% ytgleo I.ﬁ oelaﬁglg’regg'{cgggt}oaé?d acquire o-SM actin expression and become myofibroblasts. These

ev.
myofibroblastic cells synthesize and deposit the ECM components that eventually replace the provisional matrix.

1Zim{ieiiRolbPwithaHNAGEEA ol fGYiRN StaeWnthb8alindalBE of i iEprAPRIMClE BE§h2019, 3,
50-59.

1o PR SOUE BT e dlig PRas Ry MEEhanfomS At therics e 0pafas! NReqeRess. s
perﬂEF\Cr]"?nH}S fg)ssd fﬁ' a scar with very different characteristics: pale, smooth, inelastic, without skin appendages

with reduced spraying and innervation. This phase lasts at least three weeks, but sometimes it also continues for
IhoRAS S yeafsUtamanus wuonad4nealing: Cellular mechanisms and therapies (an update). Med. Res.

Arch. 2019, 7, 12.
1|5.3QtMa3|tl.¢eH$ Iarf.dn\Nou:ndsaR@pah‘li, S.; Conti, B. Skin Wound Healing Process

and New Emerging Technologies for Skin Wound Care and Regeneration. Pharmaceutics 2020,

Weljer et3gl., 2006 [16] studied experimentally induced skin wounds in MC-deficient KitW/Kitw-v mice, normal
Kit+/+ mice, and MC-reconstituted KitW/KitW-v mice. Wound closure was significantly impaired in the absence of
1&c‘évﬁ5#msg‘?tﬂ'e*f‘ws’,“fé'égr9 D h L e s D R R N RGeS
edg(gprg\r)eallgc!'(%(s)t%(r?’cel-d’eggrp e%?i/lzg %chveition. In addition, KitW/KitW-v mice showed impaired extravasation
lahdMelriitienFofttzikutopRBug Be Syskaed abkaursntiblyMasticelld@eaeguirachdatiororamal heatioghil
recofittientwews fsimi moioe. roB&E By MCO06ordfi 236 8i+RBIGBN-v mice. Besides, wound closure was reduced
18, RSP, "B R SRR 2885 K. S AT am B e KRS A e aiihie ™ e
absence fTNF-%JpHQF%Pp% sch ll%rl.?shﬁ% Fs)ho that the MC products. istami|nﬁt_jall,r£1 .serot?nin.exert mH.ogenic

stimulate an ain rolireration or murine epiaerma Inocytes In Situ.

eﬁeﬁtgr%\artrb .rlréecﬁpi%%%aié?%ﬂg%tes in situ 2. In vitro studies have demonstrated that MC can promote the

conversion of fibroblasts to a myofibroblast phenotype 18l as well as stimulate fibroblast proliferation and migration
188 Giilthal MMATGRRAGCMiuI K8 Wt Sid3-of Pt BIdrizhtihdifiarpatisdi nBangidyBrEas @, These findings
undBYREBRPRIASERC hER Andalaek v BIAS] FRNJTEE RISy Jnl puRRlG: ReJepadoh 200 e hbhstdibd ik Wes

2 €305 ScrRael, the kY Fuents CAVRERS Realne AR ARCBTRTYRAIRIN SRRPRSHfEPARYR R SEIRLS iRYgked
for MGs, @im;ev\}&ma_r%c@@“_zﬁgg_qu%palq?gi’ lissugg re-epithelialization, and deposition and subsequent

remodeling of connective tissue 221238l Once activated by tissue injury, MCs release mediators which induce
2 RARY i REPRRRON L YR Rredio M Her SRS BHE ANURIGNER IS iIONE! RPRIMBN state of
MCrsnggerle e%lis”uﬁg”éec'if?‘tl [%eér‘?é‘ tt%%m%wlcvv%\(gﬁ %ﬁ%ghgelr%%%t%%’, ]p?o Fezrgt%n and local differentiation of the
2ACAralchevedgterhvesirB, kStakaitescan. Mcraieisekena) fyvtokdees AaBINL JMashdlisfued ab M Crrsdidtoest
andriupat@nédus wound healing--active participants or innocent bystanders? Exp. Dermatol. 1999, 8,
1-16.
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nuriderd Grddocation within connective tissue (15 min for trauma, in the skin) speaks against the recruitment of
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T A o A h Lt pa i A ME ST SEent By St FSS B DerRaae 148y %
conirg!l_%r?\lues after 21 days from wounding. The late increase correlates with the upregulation of MCP1 and with

the production of TGF-beta, which is also a potent chemoattractant for MCs [22],
25. Baum, C.L.; Arpey, C.J. Normal cutaneous wound healing: Clinical correlation with cellular and

Angiugleadar avetibsulBredmiagoll SeHgt200EGH , 6¥#Me86and tryptase. In contrast, heparin may inhibit
SR A o9 Ko AL R AR R SSRGS ARSIy sis of mast el S ARiRERSS L. gpalr
M B e 4ot o AL B S TR TG o RGOS e MR AR AP, Dol eMSH B0 LRSS 1ChgR9 the
appearance of myofibroblasts which ensure the changeover from fibroplasia to contraction and final healing of the
2fodi@uinERrty e ARSRsR 1R dhds. c BT dekekidiBro itz 8foRoMa i8R OMREIRNAR effect
ma{BEaHILIERoSKIPRUIAIBE AHE B EXRIBFHAD QiIRROMHE. HIRRIRATPSLANIINERG T hifnan dermal
fibr6QH&atRmavith recruitment of mast cells which synthesize interleukin-4 in vivo. J. Pathol. 2000,
190, 100-106.

*.@Ma@id(}e\lllsvarﬂdIIS@alrsstaglandin E2 induces degranulation-independent production

of vascular endothelial growth factor by human mast cells. J. Immunol. 2004, 172, 1227-1236.

MCs are likely candidates to pla‘?/ a role in the etiology of h?/pertrqphic scar formation 22, It has been reported that
a, J.; ;

29. Muramatsu, M.; Katad Ha‘ton M ;.I—haynashL . nglma M CWmase mediates mast cell- _
early cutaneous wounds express low levels of inflammation’and can heal without a scar and can regenerate hair

follTos T g D I R P O s & i VAR S i RO nation st Fealwith
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wowids hislshwiltaked kpas sic hRe $e20 b ahs6584G62t there were fewer MCs, which were less mature, and
3“1‘?@3&%&@@%&%'%!?’h‘é%?”é??ﬁ“%%,‘%?‘i&%%@%%?E[%.Ef S5 £8MPRACRART, oI e tighagr e ge
al I':Elrslstman, M.L.; Frangogiannis, N.G. Mast cell tryptase may modulate endothelial cell phenotype in

healing myocardial infarcts. J. Pathol. 2005, 205, 102-111. . N
In man, th% grgatestqncrease (|:n numbers o# MCs at week 1 compared to uninjured skin with a gradual decrease

JorRPrestl, 1vb weehlg Bas Béabitzntdn fRatecaTRescCaniogz aydu. siGiaotd thdeodmatkert igfkangodenesis as
welRatsofa@ DSk ddiép duith dienivatives @ lengo glendsisdreabatoimnCurinjfedrsrinRed. Ho0@dyre&idstietels
W, R LR OS TCRIRITAN . Miyachi, v RS KRS A e Sh AL B v
S ST o IS EE SO SR and e | ETAGES PrautcHon CHmY ESXp AT rGy 08528,
patifg&?ggi\éeio;ping hypertrophic scars compared with age-matched normal volunteers. Since MCs are able to
promote the proliferation of fibroblasts also by the release of TGF-betal, TNF-alpha and IL-4, this indicates that

SACK AR Fay KhORHCROBE i phraRiR MAkRioR-HeAFRYERNRdaR caEmHautoN of mast cells in wound

healing: Involved molecular and cellular mechanisms. Clin. Rev. Allergy Immunol. 2020, 58, 298—

1 .
| 5.Mast Cells and Chronic Wounds
35. van der Veer, W.M.; Bloemen, M.C.; Ulrich, M.M.; Molema, G.; van Zuijlen, P.P.; Middelkoop, E.;

VariQissRaiNOFBSIPlegiaial weHDker tBaiimbreRllaw dagi 888 RopEierBfsisRSs GadibaMfaf GHINBIGARS DO

headgg 1&epe the clinical designation of a chronic wound (291 The incidence of chronic wounds is estimated to be
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degt&Tulation index in chronic wounds other than expressing TNFa, as well as SCF and the receptor C-Kit [21142]
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pre}/ggésaa} Rptlg?g'h%h?rrr?b u%%ﬁ%‘&%?‘i’f‘%‘&??dg_me chronic inflammatory microenvironment .
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39. Chen, L.; Schrementi, M.E.; Ranzer, M.J.; Wilgus, T.A.; DiPietro, L.A. Blockade of mast cell

IMragtic A61e Teacitaly CathAR SURISEHPIIIMBIROREPRUSSSIRER U1 Cipge ¢gg2iagon is also documented in

healing wounds. Interactions between the nerves and MCs are crucial in the healing process and the expression in
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[45][46]
42. Gottrup, F. A specialized wound-healing center concept: Importance of a multidisciplinary

department structure and surgical treatment facilities in the treatment of chronic wounds. Am. J.
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the response, MCs decrease in number, probably in %art because they degranulate and so become undetectable

45, Corsi, A.: Lecci, P.P.: Bacci, S.: Cappugi, P.; Pimpinelli, N. Early activation of fibroblasts durin
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