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The study of the morphological characteristics of large intestine tissues sutured with various surgical threads
under experimental conditions is highly relevant, timely, and holds significant promise for both theoretical and
practical medicine, particularly in the field of paediatric abdominal surgery.

The aim is to determine the morphometric parameters of the structural organization of large intestine crypts
during experimental colotomy using polycaprolactone thread modified with L-arginine (PCL-MA).

Materials and methods. The study was conducted on 35 sexually mature, non-purebred domestic rabbits aged
9-10 months, in accordance with all bioethical standards. The animals were divided into a control group 5 indivi-
duals) and an experimental group (30 individuals). In the control group, all stages of surgical access and sampling
of intact caecal wall tissue were carried out. The rabbits in the experimental group underwent colotomy, followed
by suturing of the large intestine with PCL-MA. To achieve the aim, histological, semi-thin serial sectioning, mor-
phometric, and statistical methods were employed.

Results. The study showed that when using PCL-MA sutures, due to L-arginine on its surface, the number and
functioning of absorptive enterocytes are restored from the 21 day of the experiment. The reaction of goblet cells
in the crypts contributes to the formation of a protective mucosal barrier, which is manifested in an increase in their
number (from day 3" to day 14" of the experiment) and the presence of a significant number of cells in the stage of
degranulation. Restoration and normalization of the functions of mucosal exocrinocytes of the perivulnar area were
observed after the 21* day of the experiment.

Conclusions. Poorly differentiated cells located within the crypts play a key role in the regeneration of the large
intestine following surgery, as their proliferation contributes to the restoration of the cellular pool. The application
of PCL-MA sutures exerts a positive influence on the processes of differentiation and the formation of undifferen-
tiated cells within the crypts.
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MopdomeTpuruHi 0c06AMBOCTI CTPYKTYPHOI OPraHi3auii KpMNT TOBCTOI KULLKKU KPOAiB NPU KONOTOMIi
3 BUKOPUCTAHHAM NOJIiIKanpoiaKTOHOBOI HUTKU, mogudiKoBaHoi L-apriHiHOm

O.M. MNpoHind®, C.M. binaul’, I.B. KcboH3?, M.M. KobeHsak?, A.0. OniliHiyeHko', M.M. Konmegé’,
A.B. Mupo2—-3aka3sHukoead’, C.B. [JoHyeHko’, B.B. OnekcieHko’, b.C. KoHoHog?, 0.B. Mamaii*

Monmascobruli depicasHuli meduyHuli yHisepcumem, YkpaiHa
2flenapmameHm oxopoHu 300po8’s [NonmasceKoi 06aacHoi deprcasHoi admiHicmpauii, YepaiHa

[JocnipeHHA MOPdONOTIYHNX XapaKTEPUCTUK TKAHUH TOBCTOI KULLIKW NPU 3LUMBAHHI PISHAMM XipypriyHUMM HUTKAMM B EKCNePUMEHTaIbHUX
YMOBaX € Haf;3BUYANHO aKTya/IbHUM, CBOEYACHUM i NEPCNEKTUBHUM 1A TEOPETUYHOI Ta NPAKTUYHOT MeAULMHM, 0COBAMBO B raaysi AUTAYOT
abaomiHanbHoI Xipyprii.

Meta — BCTaHOBUTU MOPOMETPUYHI MOKA3HUKM CTPYKTYPHOI OpraHisaLii KpUnT TOBCTOT KMLIKM NPU eKNepUMEHTaNbHIN KoNoTOMil
3 BUKOPUCTAHHAM MOiKanponaKTOHOBOI HUTKM, MoamndikoBaHoi L-apriHiHom (PCL-MA).

Martepianu Ta metogu. [locnigkeHHs 6yno nposeaeHo Ha 35 cTaTeBo3pinnx 6€3MopoAHMX CBIMCbKMX Kponisx Bikom 9—10 micauis i3
BOTPUMAHHAM YCiX BIOETUYHMX CTaHAAPTIB. TBapUH 6YN0 PO3M0AiNEeHO Ha KOHTPO/IbHY 5 0COBMH) Ta ekcnepumeHTanbHy (30 0cobuH) rpynu.
Y KOHTPOAbHIN rpyni 6yno BUKOHAHO BCi €Tanu onepaTMBHOIO JOCTYNY Ta 3abip iHTAKTHWUX TKAHWH CTIHKM CAinoi KMUWKK. Kponam
€KCMEePUMEHTA/IbHMX FPYN NPOBEAEHO KOAOTOMIO 3 NOAA/bWMM YWMBAHHAM TOBCTOI KMWKKM PCL-MA. [Ins AoCArHEHHA MeTu Byno
3aCTOCOBAHO TiCTOMIOMNYHMUI, METOA, HAaMiBTOHKMUX CEPIMHMX 3Pi3iB, MOPPOMETPUYHMI Ta CTAaTUCTUMHUIA METOAM AOCAIAKEHHS.

Pe3ynbrati. Mpu BUKOPUCTaHHI XipypriuHoi HUTKM PCL-MA, 3aBasaKM L-apriHiHy, AKMIA 3HaX0AMTbCA Ha il NOBEPXHi, BiIHOB/IHOETbCA KiNbKIiCTb
Ta QYHKLIOHYBaHHA BCMOKTYBA/IbHUX eHTEPOLMTIB BXKe 3 21-i 106K ekcnepumeHTy. PeaKLia KennxonogibHMX KAITUH y KpUnTax crnpuse
YTBOPEHHIO 3aXMCHOrO CIM30B0ro 6ap’epa, Lo NPoABAAETLCA Y 36inblUeHHI iXHbOT YucenbHocTi (3 3-i no 14-Ty Aoby eKcnepumeHTy) Ta
HAABHOCTI 3HAYHOT KiJIbKOCTi KNITUH y CTaAii Aerpanynauii. BigHoBAEHHs Ta HOpManiaLis GyHKLiM CNM30BMX EK3OKPUHOLMTIB NepUBY/IbHAPHOT
LiNAHKM cnocTepiraetbea nicna 21-i 4obu ekcrnepumeHTy.

BUCHOBKM. Y npoLiecax pereHepaLiii TOBCTOT KMLUKU NiC/IA XipypriYHOro BTPYYaHHA BaXK/IMBY PO/ib BifirpaoTb MasoaupepeHLiioBaHi KNiTMHY,
LLLO MiCTATbCA Y KPUMTaX, OCKINIbKM iXHA NponipepaLia cnpuse BiflHOBNEHHIO KAITUHHOIO NyAy. BUKopucTaHHA HUTKM PCL-MA ma€ no3uTmuBHUM

BM/IMB Ha NpoLecy AndepeHLiaLii Ta yTBOPeHHA ManoaudepeHLiioBaHNX KNITUH y KpUNTax.

ABTOpPY 33AB/IAHOTb MPO BiACYTHICTb KOHPAIKTY iHTEpPECIB.

Knroyoei cnosa: knweyHuk, mopdomeTpis, L-apriHiH, KpUnTy, cM3oBa 06010HKA, KULWKOBA CTIHKA, XipypriyHa HUTKa.

Introduction

Surgical interventions in general and paediatric sur-
gery require the use of high-quality surgical sutures,
which promote rapid wound healing, particularly during
large intestine surgery [7,12,18].

Any foreign material, including surgical thread, caus-
es an inflammatory reaction in the body tissues and can
lead to postoperative purulent complications [9,16].

One of the directions in the development of metaboli-
totropic sutures is the creation of threads with bioregula-
tory effects [8,10,11,14,17], as well as other compounds
with antioxidant properties [5]. Thus, absorbable surgical
sutures modified with L-arginine, a substrate of NO syn-
thases, have been proposed [15]. Introducing L-arginine
into collagen-containing surgical sutures allows for po-
tentiating its antihypoxic and repair properties and acti-
vating nitric oxide (NO)-dependent signaling pathways
in the cells of sutured structures [1]. L-arginine is a crucial
cellular regulator that influences numerous vital functions
in the body. It plays a key role in regulating the tone of
smooth muscle in the walls of blood vessels, bronchi, and
intestines, and is essential in a wide array of physiological
and pathophysiological processes. Using sutures modified
with L-arginine accelerates the transition to both macro-
phage and monocyte and fibroblastic stages of wound
inflammation [3,12]. The observed proliferation of fibro-

blasts is limited in time (7-14 days) and corresponds to
the period required for surgical wound healing, which
prevents the formation of excessive scarring [3]. Our task
was to study a new, modern domestic polycaprolactone
thread modified with L-arginine (PCL-MA). In our opin-
ion, this will answer whether new suture materials are
better than traditional, time-tested old ones.

The aim of the study - to determine the morphometric
parameters of the structural organization of large intestine
crypts during experimental colotomy using PCL-MA.

Materials and methods of the research

The experiment was conducted at the Department of
Anatomy with Clinical Anatomy and Operative Surgery of
Poltava State Medical University. The study was carried out
on 35 sexually mature outbred domestic rabbits (of both
sexes), aged 9-10 months and weighing (2.62+0.21) kg. The
animals were housed in a vivarium, in accordance with es-
tablished sanitary and hygienic standards and regulations.

The animals were divided into two groups. The Con-
trol group consisted of 5 animals, where each underwent
all stages of surgical access to the large intestine, and sam-
ples of intact cecum wall tissue were collected. The Ex-
perimental group included 30 animals, where a wound
closure was performed using a monofilament absorbable
PCL-MA. The thread was used with an atraumatic ne-
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edle, metric size 3, for surgical interventions. After the
surgical intervention, we studied the condition of the
wound and the formed scar on days 3, 7, 14, 21, and 30.

In accordance with the aim, an adequate set of re-
search methods was used experimental, histological,
method of semi-thin serial sections, reconstruction,
morphometric, and statistical methods. The mean depth
of crypts, mean apical width of crypts, mean basal width
of crypts, mean diameter of crypts, as well as morpho-
metric changes in the intestinal gland (crypt of Lie-
berkithn) were measured.

Statistical analysis of the study results was conducted
using the InStat software package, designed for process-
ing biomedical and epidemiological data. Differences
were considered significant at p<0.05.

The study was conducted in accordance with bioethi-
cal principles outlined in the European Convention for
the Protection of Vertebrate Animals Used for Experi-
mental and Other Scientific Purposes (Strasbourg,
1986), Council Directive 2010/63/EU, and Ukraine’s Law
No. 3447-1V, On the Protection of Animals from Cruel-
ty. According to the decision of the Biomedical Ethics
Committee of Poltava State Medical University (Protocol
No. 220 of 25.10.2023), no violations in the treatment of
laboratory animals were found.

Results of the study

The study revealed that the cecum’s surface featured
circular folds and crypts.

The crypts were finger-like in shape and protruded
into the intestinal lumen. The crypt had its apical and
basal parts. The cellular composition of the cecal muco-
sal crypts in the Control group rabbits included colum-
nar enterocytes with a border, columnar enterocytes
without a border, goblet cells, and Paneth cells. Addi-
tionally, there were individual endocrinocytes from the
diffuse endocrine system associated with the mucosa, as
well as intraepithelial lymphocytes.

Morphometric studies showed that the mean number
of columnar epithelial cells with a border was 22.67+2.18,
the mean number of columnar epithelial cells without
aborder was 30.17+4.28, the mean number of goblet cells
was 31, 02+3.62, the mean number of Paneth cells is
11.67+1.84 and the mean number of endocrinocytes of
the diffuse endocrine system associated with the mucosa
of the rabbit cecum in the crypt area is 7.82+2.36.

Thus, the ratio of cellular elements in the crypts sug-
gests that the crypt is a dynamic and multifunctional
structure that provides several well-known functions of
the large intestine.

At the light-optical level, we determined a clear pola-
rity of the crypts and the presence of a lymphatic capil-

lary in its center. The mean height of crypts in the Con-
trol group was (179.21+0.54) um, its mean apical width
was (33.97£0.56) pum, the mean basal width of crypts
was determined at (39.22+0.55) pm, and the mean di-
ameter of the lumen of the lymphatic capillary of crypts
was (12.16+0.81) um.

The crypts were represented by tubular growth of the
epithelial layer of the mucous membrane into its lamina
propria. The mean diameter of the crypt was
(20.48+1.63) pum, and its mean depth was (79.64+11.01)
pm.

When the large intestine was sutured with PCL-MA
thread, the processes of restructuring the structural ele-
ments of the crypts were observed at different times of
the experiment. Thus, in the perivulnar area of the intes-
tine, the crypts statistically significantly (at p<0.05)
changed their histotopography and location depth; from
the 3™ day, they were located 1.07 times deeper.

On the 7 day, compared to the control group, crypts
continued to deepen into the mucosa and were
1.09 times deeper, and compared to the previous obser-
vation period, crypts were 1.09 times deeper cytotopo-
graphically.

On the 14" day of the experiment, the reverse process
was observed: the crypts were located more superficial-
ly relative to the lumen of the cecum and, compared to
the Control group, this indicator changed statistically
significantly, at p<0.05, by 1.04 times, and compared to
the previous observation period, the mean indicator
changed by 1.13 times at p<0.05.

These changes in the crypts’ location indicators indi-
cate that these structural and functional units of the ce-
cum’s mucosa are actively involved in the inflammatory
processes of the perivulnar area.

On the 21* and 30™ day of the experiment, the mean
depth of the intestinal wall mucosal crypts in the peri-
vulnar area showed no significant difference (p<0.05)
from the Control group or from the previous observa-
tion period, remaining within the statistical margin of
error (Fig. 1).

In parallel with the changes in crypt cytotopography,
we determined morphometric changes in the mean total
width of the crypt in the area of its bottom and mouth.

Thus, the mean value of the total width of the crypt
bottom changed starting from the 3™ day of the experi-
ment. A statistically significant 1.39-fold expansion of
the crypts in the area of their bottom was found com-
pared to the Control group.

After 7 days of the experiment, this indicator conti-
nued to increase by 1.54 times compared to the Control
group, and compared to the previous period, it was sta-
tistically significant, at p<0.05, was 1.11 times higher,
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Fig. 1. Dynamics of changes in the mean depth of the
crypts of the cecum mucosa in the perivulnar area during
suturing of the wound defect with PCL-MA suture in the
experiment

indicating the continuation of the process of crypt ex-
pansion in the bottom area.

After 14 days, the reverse reaction of crypts in the bot-
tom area was observed. Thus, compared to the control
values, their mean value was statistically significantly
lower by 1.41 times at p<0.05, and, compared to the pre-
vious period, it decreased significantly (by 2.09 times) at
p<0.05.

After 21 days of the experimental study, compared to
the Control group, the above indicator continued to de-
crease by 1.15 times, and, compared to the previous ob-
servation period, this indicator, on the contrary, began
to increase (by 1.19 times), indicating the beginning of
the restoration of the normal functioning of the crypts
of the cecum mucosa.

After 30 days, the mean value of the total thickness of
the crypts in the perivulnar area did not differ signifi-
cantly, at p<0.05, from the corresponding values of the
Control group and the values of the previous observa-
tion period within the statistical error. Our data on
changes in the mean thickness of crypts in the perivul-
nar zone of the bottom area indicate that even when us-
ing PCL-MA suture, no significant effect on the lumen
and the main exocrinocytes that make up the crypt is
determined after morphometric analysis (Fig. 2).

The inflammatory process caused by a wound defect
sutured with PCL-MA sutures also involves structural
and cellular elements that were directly involved in im-
plementing focal inflammation and forming a connec-
tive tissue scar in the perivulnar area.

Thus, columnar epithelial cells with a border (CE-
CwB) implement in the perivulnar area the processes
associated with pericellular and perivascular edema that
occur after surgery.
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Note: * — statistically significant at p<0.05 compared to the Con-
trol group, ** — statistically significant at p<0.05 compared to the
previous observation period.

Fig. 2. Dynamics of changes in the mean width in the area of
the bottom of the crypts of the cecum mucosa in the perivul-
nar area during suturing of the wound defect with PCL-MA
suture in the dynamics of the experiment

Thus, after 3 days of the experiment, it was morpho-
metrically determined that the mean number of CECwB
(MNCECwB) decreased by 4.08 times compared to the
Control group.

After 7 days, there was a tendency to decrease their
mean number compared to the Control group - by
3.71 times, and, on the contrary, an increase by
1.11 times compared to the previous period.

After 14 days of the experimental study, the above in-
dicator was 2.74 times lower compared to the Control
group, and, compared to the previous period, the
MNCECWB index statistically significantly increased by
1.31 times.

On the 21* day of the experiment, morphometrically,
a clear tendency to decrease the mean number of ab-
sorptive enterocytes in the perivulnar area by 2.03 times
compared to the Control group and increase by
1.39 times compared to the previous observation period
was established.

After 30 days, the mean number of absorptive entero-
cytes in the perivulnar area did not differ from that of the
Control group of animals and the previous observation
period. It was within the limits of statistical error (Fig. 3).

At the light-optical level, we confirmed the data on
the established tendency to decrease the MNCECwB
indicator. Thus, after 14 days of the experiment, the
crypts of the perivulnar area showed signs of deforma-
tion; due to the death of absorptive enterocytes, the
population of these cells, compared to the histological
sections of the Control group, decreased sharply, given
that absorptive enterocytes are the most numerous cell
population in the crypts, as evidenced by the detected
connective tissue layers around the crypts of the peri-
vulnar area with signs of hyperhydration.
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Fig. 3. Dynamics of changes in the MNCECwB indices of the
cecum mucosa in the perivulnar area during suturing of the
wound defect with PCL-MA sutures in the experiment

Thus, we can assert that the absorption of water and
electrolytes in the perivulnar area is impaired, resulting
in dehydration of faeces formed in the cecum.

In parallel, the reaction of goblet cells (GC) in the
perivulnar area of the crypts of the rabbit cecum mu-
cosa was determined. Their mean number (MNGC)
changed dynamically during the experiment.

Their number increased by 1.73 times compared to
the Control group beginning on the 3 day of the ex-
periment. By the 7" day, this indicator rose significantly,
reaching 2.05 times that of the Control group and
1.19 times that of the previous observation period.

After 14 days, the MNGC index increased by 1.63 times
compared to the Control group and decreased by
1.21 times compared to the previous observation period.

After analyzing the changes in the perivulnar area
MNGC after 21 days, it was determined that, compared
with the control values, it was 1.35 times higher, and, com-
pared with the previous observation period, it decreased
by 1.22 times. After 30 days, the MNGC value did not
differ from the Control group and the previous observa-
tion period and was within the statistical error (Fig. 4).

In the morphometric analysis of the mean number of
enteroendocrine cells (MNEC), we found that their
mean number changed dynamically, which indicates
a significant role of these cell structures in implementing
the inflammatory process in the area of the wound de-
fect sutured with PCL-MA suture.

After 3 days of the experimental study, the MNEC
value increased by 2.21 times compared to the Control
group.

After 7 days of the experiment, the above index in-
creased by 2.67 times compared to the Control group,
and compared to the previous observation period, the
index of MNEC also increased by 1.21 times, which in-
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trol group, ** — statistically significant at p<0.05 compared to the
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Fig. 4. Dynamics of changes in the MNGC indices in the crypts
of the cecum mucosa in the perivulnar area during suturing
of the wound defect with PCL-MA sutures in the experiment

dicates an increase in the endocrine status in the peri-
vulnar area when using PCL-MA sutures.

After 14 days of observation, the MNEC index con-
tinued to increase: 3.67 times compared with the control
values and 1.38 times compared with the previous ob-
servation period. This indicates an even greater stress on
the endocrine background in the perivulnar area when
using PCL-MA sutures.

After 21 days of the experimental study, we found
that, compared with the control values, the MNEC was
2.52 times higher, and compared with the previous ob-
servation period, it decreased by 1.45 times. Such chang-
es indicate that after 21 days of observation, the tension
of the endocrine background decreases due to L-argi-
nine, which modified the polycaprolactone thread.

After 30 days of the experimental study, the mean
number of enteroendocrine cells in the crypts of the
perivulnar area did not differ from those of the Control
group of animals and the previous observation period.
It was within the statistical error (Fig. 5).

In our opinion, low-differentiated cells in the crypts play
a significant role in the regeneration of the perivulnar area
after surgery. Their proliferation ensures the restoration of
the pool of CECwB, GC, and surface epithelial cells.

Thus, after 3 days of the experimental study, we found
that the mean number of low-differentiated cells
(MNLDC) increased by 1.24 times. After 7 days, com-
pared to the Control group, the value of the MNLDC in-
creased by 1.24 times and, compared to the previous ob-
servation period, by 1.19 times. After 14 days of the
experiment, there was a tendency to increase the MNLDC
value compared to the Control group and the previous
observation period by 2.44 times and 1.65 times, respec-
tively. Morphometric changes in the index of MNLDC
after 21 days of the experimental study demonstrate the
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Fig. 5. Dynamics of changes in the MNEC indices in the crypts
of the cecum mucosa in the perivulnar area during suturing
of the wound defect with PCL-MA suture in the experiment.

above trend towards an increase in the number of low-dif-
ferentiated cells in the crypts of the perivulnar area by
3.81 times compared to the Control group, and by
1.56 times compared to the previous period. After 30 days
of the experiment, the above indicator did not differ from
the Control group and, compared with the previous ob-
servation period, it significantly decreased by 3.49 times,
indicating the restoration of the MNLDC index to the
control level when using PCL-MA suture (Fig. 6).

Our results confirm that the crypts of the caecal mu-
cosa actively participate in post-surgical regeneration.
Structural changes are observed not only in the depth
and width of the crypt bases but also in their cellular
composition. Specifically, both quantitative and qualita-
tive alterations in the MNCECWwWB contribute to impaired
absorption of water and electrolytes. Dynamic fluctua-
tions in the number of GC may indicate disruption of
the mucosal barrier function. The increased numbers of
low-differentiated and enteroendocrine cells reflect the
activation of reparative processes, likely stimulated by
the L-arginine component of the PCL-MA suture [2].
Several studies have demonstrated that the caecal muco-
sa can undergo significant changes under the influence
of exogenous factors, particularly during surgical inter-
vention [4]. The choice of suture material plays a critical
role in this response [17,18]. Additionally, previous his-
tological studies suggest that monofilament absorbable
sutures such as polycaprolactone cause fewer inflamma-
tory changes than multifilament threads [8]. However,
our data provide novel morphometric evidence that
PCL-MA thread not only minimizes inflammation but
also promotes epithelial restoration at the crypt level.

Thus, the use of PCL-MA suture material has a bene-
ficial effect on the differentiation processes and the for-
mation of low-differentiated cells within the crypts of the
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Fig. 6. Dynamics of changes in the MNLDC indices in the crypts
of the cecum mucosa in the perivulnar area during suturing
of the wound defect with PCL-MA suture in the experiment

perivulnar region, thereby accelerating the restoration
of the mucosal lining and the intestinal wall as a whole.

Conclusions

1. Using PCL-MA sutures for suturing the wound defect
leads to a change in the histotopography of crypts as
a structural and functional unit of the cecum mucosa. In
the early stages of the experiment, the crypts deepened into
the mucosa, reducing the lumen of the intestine in the
perivulnar area. The histotopography of the crypts was re-
stored within 21 days of the experiment due to L-arginine,
which modified the surgical polycaprolactone thread.

2. It was found that the number of absorptive entero-
cytes in the crypts at the early stages of the experiment
sharply decreased, which is associated with their apop-
tosis. When using PCL-MA sutures, due to the L-argi-
nine contained on their surface, the number and func-
tioning of absorptive enterocytes were restored from the
21* day of the experimental study.

3. Goblet cells’ reaction in the crypts of the perivulnar
area in the early stages of the experiment ensures the
formation of a protective mucosal barrier, as evidenced
by an increase in their number (from the 3 day to 14™
day of the experiment) and the presence of a significant
number of cells in the stage of degranulation. When us-
ing a PCL-MA suture, the restoration and normalization
of the functioning of mucosal exocrinocytes of the peri-
vulnar area occur after 21 days of the experiment.

4. Enteroendocrine cells in the crypts of the rabbit
cecum mucosa in the perivulnar area migrated to the
periphery of the crypts in the early stages of the experi-
ment, significantly increasing their number after 21 days
of observation; local tension of the endocrine back-
ground in the perivulnar area decreases due to L-argi-
nine, which modified surgical polycaprolactone thread.
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5. Low-differentiated cells in the crypts are crucial for 8. Onesti MG, Neststi N, Carella S, Scuderi N. (2018). Effectiveness

regenerating the perivulnar area post-surgery, as their
proliferation restores the pool of absorptive enterocytes,

of antimicrobialcoated suturesfor the prevention of surgical site
infection:a review of the literature. European Review for Medical
and Pharmacological Sciences. 22: 5729-5739.

goblet cells, and surface epithelial cells. The use of - ;;ig;‘;?k?\fﬁ;lgg Sg&??::ﬁ:ﬁk{f\% é‘(’)gtle)v Dl}/ill/[,hlz:rrr?egt_
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a PCL-MA suture pos1t1vely influences the differentia- ric features of the stn}l)ctural components of the hemonlljicrocir—

tion and formation of these low-differentiated cells with- culatory bed in the perivulnar region of the caecum in wound
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