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ABSTRACT

BACKGROUND: Acute mesenteric ischemia (AMI) is a potentially fatal vascular emergency that results in tissue damage due to
ischemia-reperfusion injury (IRI) and is difficult to diagnose and treat in its early stages. Monoacylglycerol lipase inhibitors have dem-
onstrated protective effects against ischemia-reperfusion injury due to their antioxidant and anti-inflammatory properties. This study
aimed to evaluate the effects of KML29, a potent and selective monoacylglycerol lipase inhibitor; on intestinal IRI.

METHODS: Thirty-two female Wistar albino rats were divided into four groups: Group | — Sham; Group 2 — Ischemia/Reperfusion
(IR); Group 3 — IR + KML29 (2 mg/kg); and Group 4 — IR + KML29 (10 mg/kg). Intestinal ischemia-reperfusion was induced by occluding
the superior mesenteric artery for 45 minutes, followed by 60 minutes of reperfusion. KML29 was administered intraperitoneally to
Groups 3 and 4 at doses of 2 mg/kg and 10 mg/kg, respectively, 30 minutes prior to surgery. Intestinal IRl was evaluated using histo-
pathological and biochemical parameters.

RESULTS: Treatment with 10 mg/kg KML29 was associated with improved histopathological findings in the IR group (p=0.0001).
Elevated levels of nuclear factor kappa B (NF-kB), tumor necrosis factor-alpha (TNF-a), interleukin-1 beta (IL-1), and transform-
ing growth factor-beta | (TGF-B1) observed in the IR group were significantly reduced following administration of 10 mg/kg KML29
(p=0.0001). Additionally, treatment with both 2 mg/kg and 10 mg/kg doses of KML29 significantly reduced the number of apoptotic
cells in the IR group (p=0.0001).

CONCLUSION: In conclusion, this study demonstrated that treatment with both doses of KML29 (2.5 mg/kg and 10 mg/kg) sig-
nificantly reduced the number of apoptotic cells and inflammatory markers, and improved histopathological findings in the intestinal
tissues of rats subjected to IR. With its anti-inflammatory and anti-apoptotic properties, KML29 may represent a novel therapeutic
option for the treatment of mesenteric ischemia.
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INTRODUCTION rate (60-80%), primarily due to delayed diagnosis, which often

occurs after intestinal necrosis has already developed.’ While
Acute mesenteric ischemia (AMI) is a rare but serious condi-  AMI is most commonly caused by embolism of the superior
tion that is difficult to diagnose and treat in its early stages. mesenteric artery (SMA), it can also result from mesenteric

It is a vascular abdominal emergency with a high mortality  arterial thrombosis, mesenteric venous thrombosis, or non-
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occlusive mesenteric ischemia.l'l The reduction in blood flow
to the bowel leads to ischemic injury in the affected bowel
segment. Following reperfusion, certain cellular mediators are
released, causing additional damage to previously ischemic tis-
sue. In a study involving reperfusion after two hours of in-
testinal ischemia, it was demonstrated that mucosal lesions
developed primarily after the reperfusion phase.l! Mesenteric
ischemia/reperfusion (I/R) is a condition that can also oc-
cur secondary to abdominal aortic aneurysm, small intestine
transplantation, septic shock, hemorrhagic shock, and burns.
M After reperfusion, the intestine often fails to fully regain its
fluid absorption capacity, leading to fluid loss from the intesti-
nal lumen. Another significant concern in intestinal ischemia/
reperfusion is bacterial translocation.’! As a result, there has
been a growing number of studies in recent years aimed at
mitigating mesenteric ischemia-reperfusion injury, with many
therapeutic agents being investigated for their potential to re-
duce associated morbidity and mortality.[*®! Following reperfu-
sion, cytokines, primarily tumor necrosis factor-alpha (TNF-«)
and interleukin-1 (IL-1), are produced by macrophages to pro-
mote polymorphonuclear leukocyte (PMNL) production and
chemotaxis. These cytokine levels are commonly used as indi-
cators to assess the extent of damage.

Cannabinoids are biologically active compounds found in the
Cannabis sativa plant and are also endogenously synthesized.
The endocannabinoid system (ECS) was first identified in the
central nervous system and was later found to be expressed
throughout the body.”! Endocannabinoids have been shown
to possess anti-inflammatory and antioxidant properties.
o111 One such endocannabinoid, 2-arachidonoylglycerol (2-
AG), is primarily degraded by the enzyme monoacylglycerol
lipase (MAGL).['M KML29 is a potent MAGL inhibitor, and its
use is expected to enhance the effects of endocannabinoids.
Although KML29 has been more commonly studied for its
anxiolytic and analgesic effects, some studies have suggested
that it may also have protective effects against ischemia-reper-
fusion injury.l'*'* While various agents have been explored to
reduce intestinal I/R damage, no studies to date have specifi-
cally investigated the effect of KML29 on mesenteric I/R injury.
Therefore, the aim of this study was to evaluate the effects of
KML29 on mesenteric I/R injury using histopathological and
biochemical parameters.

MATERIALS AND METHODS

Animals

The study included 32 Wistar Albino rats, each weighing be-
tween 200 and 220 grams. The animals were housed under
controlled conditions: temperature 20-22°C, humidity 55-
65%, and a 12-hour light/dark cycle, maintained until the day
of the experiment. The study was conducted in accordance
with the Declaration of Helsinki and complied with interna-
tional ethical guidelines and standards. Ethical approval was
obtained from the Saki Yenilli Experimental Animal Produc-
tion and Research Laboratory (Date: 02/10/2020, Decision
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No: 23). All research procedures and surgical interventions
were carried out at the Saki Yenilli Experimental Animal Pro-
duction and Research Laboratory. Histopathological examina-
tions and immunohistochemistry analyses were performed at
the Histology and Embryology Laboratory of the Faculty of
Medicine, Yozgat Bozok University.

Experimental Design

Rats were randomly divided into four groups with eight rats
in each group, for a total of 32 rats:

Group | - Sham group (n=8): Rats underwent laparotomy
without occlusion of the superior mesenteric artery.

Group Il - Ischemia-Reperfusion (IR) group (n=8): In-
testinal ischemia-reperfusion was induced by occluding the
superior mesenteric artery for 45 minutes, followed by 60
minutes of reperfusion.

Group Ill - IR + KML29 (2 mg/kg) group (n=8): Rats
subjected to ischemia/reperfusion were administered 2 mg/kg
of KML29 intraperitoneally 30 minutes before the ischemic
period.

Group IV - IR + KML29 (10 mg/kg) group (n=8): Rats
subjected to ischemia/reperfusion were administered 10 mg/
kg of KML29 intraperitoneally 30 minutes before the ischemic
period.

Except for the sham group, all rats underwent 45 minutes of
ischemia followed by 60 minutes of reperfusion after lapa-
rotomy.['?!

Surgical Process

Twelve hours prior to the intestinal ischemia-reperfusion
procedure, food was withdrawn from the rats' diet, and only
water was provided. Anesthesia was induced using a mixture
of 7 mg/kg xylazine hydrochloride (Rompun; Bayer, Tiirkiye)
and 50 mg/kg ketamine hydrochloride (Ketalar; Eczacibasi,
Tiirkiye), administered via intraperitoneal injection. Following
shaving of the abdominal region, the area was disinfected with
povidone-iodine. A midline incision was made, and laparoto-
my was performed. In the sham group (Group S), rats under-
went mesenteric pedicle dissection and were administered
0.9% sodium chloride intraperitoneally. In the mesenteric
ischemia-reperfusion group (Group MIR), the superior mes-
enteric artery was identified at its origin from the aorta, and
closed using an atraumatic microvascular clamp for 45 min-
utes. Pallor and absence of pulse in the intestines were ob-
served. Warm (38°C) saline solution-soaked wet gauze was
used to wrap the abdominal organs during ischemia-reperfu-
sion. After 45 minutes of ischemia, the clamp was removed,
and 60 minutes of reperfusion was initiated (Fig. 1a). Follow-
ing reperfusion, the pulse of the SMA was checked, and resto-
ration of ileal nourishment was observed (Fig. |b). At the end
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Figure 1. (a) Intestinal appearance 45 minutes after mesenteric
ischemia. (b) Intestinal appearance 60 minutes after reperfusion.

of the reperfusion period, all rats were sacrificed, and a 10-
cm segment of the ileal loop was excised. The collected intes-
tinal segment was divided into two parts. Histopathological
and immunohistochemical analyses were performed on the
first portion. Malondialdehyde (MDA) levels and antioxidant
enzyme activity were assessed in the second portion. The
tissues were washed in 0.9% sodium chloride solution and
fixed in 10% formaldehyde. Terminal deoxynucleotidyl trans-
ferase dUTP nick end labeling (TUNEL) staining, nuclear fac-
tor kappa B, TNF-q, IL-1f, transforming growth factor-beta
I (TGF-B1), and histopathological changes were evaluated in
the extracted ileal tissues.

Chemicals

KML29 (Sigma-Aldrich Corp., St. Louis, Missouri, USA)
was solubilized in dimethyl sulfoxide (DMSO) and dilut-
ed to the final concentration in a vehicle solution (1:1:18;
DMSO:cremophor:saline) on the day of use.l'

Histopathological Examination

Intestinal tissue specimens were preserved in 10% formalde-
hyde for histological analysis. Standard tissue processing and
paraffin embedding were performed, and 5 um-thick sections
were prepared from the paraffin blocks. The sections were
stained with hematoxylin and eosin (H&E).'? Histopatho-
logical scoring was performed in ten different areas per speci-
men. The scoring criteria were as follows: 0: no damage, |:
mild damage, 2: moderate damage, 3: severe damage. The
scoring criteria took into account indicators of tissue dam-
age, including cellular shedding and hemorrhage.

Immunohistochemistry

The avidin-biotin-peroxidase method was used for the immu-
nohistochemical detection of intestinal nuclear factor kappa
B (NF-xB) (sc-514451, Santa Cruz Biotechnology, USA), in-
terleukin-1 beta (IL-18) (sc-52012, Santa Cruz Biotechnol-
ogy, USA), TNF-a (sc-52746, Santa Cruz Biotechnology,
USA), and TGF-B1 (sc-130348, Santa Cruz Biotechnology,
USA) immunoreactivity. Paraffin-embedded tissue sections (5
pm thick) were incubated in an oven at 60°C overnight, then
passed through xylene and a descending alcohol gradient.
After rinsing with distilled water, antigen retrieval was per-
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formed using a citrate buffer. The sections were then washed
with phosphate-buffered saline (PBS), followed by treatment
with hydrogen peroxide. The Large Volume Detection Sys-
tem kit was used for the subsequent procedures. A 5-minute
serum block was then applied. Following this, NF-kB, IL-13,
TNF-a, and TGF-f1 were used as primary antibodies, incu-
bated overnight at +4°C. After primary antibody incubation,
diaminobenzidine (DAB) chromogen and biotinylated sec-
ondary streptavidin-HRP were applied, and Gill's hematoxylin
was used for counterstaining.l'®'%! Finally, the sections were
passed through an increasing alcohol gradient and xylene,
then mounted with Entellan. Immunoreactivity was scored
based on images taken from 10 different areas of each slide.
Scoring was defined as follows: 0 = no staining, | = mild stain-
ing, 2 = moderate staining, 3 = severe staining.

Tunel

Apoptosis was detected using an in situ apoptosis detection
kit (ApopTag® Plus Peroxidase In Situ Apoptosis Detection
Kit, Millipore, S7101, USA, Burlington MA). Sections (5 pm
thick) were cut from paraffin blocks of intestinal tissue sam-
ples of all four groups. The sections were rinsed in distilled
water after being deparaffinized in xylene, rehydrated, and
treated for 10 minutes with 20 pg/mL proteinase K (Cat. No:
20S-001). Endogenous peroxidase activity was reduced us-
ing 3% hydrogen peroxide. The sections were then incubated
with the terminal deoxynucleotidyl transferase (TdT) enzyme
for 60 minutes at 37°C in a humidified chamber, followed by
an equilibration buffer for 10 to |5 seconds. After |0 minutes
at room temperature in a prewarmed working-strength stop/
wash buffer; the sections were incubated for 45 minutes with
anti-streptavidin-peroxidase. DAB was used for staining, and
Gill’s hematoxylin was applied for nuclear counterstaining.l'®l

Statistical Analysis

All statistical analyses were performed using GraphPad Prism
version 7.00 for Mac (GraphPad Software, La Jolla, CA).
The normal distribution of the data was assessed using the
D'Agostino-Pearson omnibus test. For normally distributed
data, Tukey's post hoc test and one-way analysis of variance
were used to compare quantitative variables. Data are pre-
sented as the mean * standard deviation of normalized val-
ues. A p value of <0.05 was considered statistically significant.

RESULTS
Histopathological Findings

Table | summarizes the results of hematoxylin and eosin
staining. The histological structure in the sham group was
normal. The IR group showed signs of hemorrhage and epi-
thelial degeneration. Compared to the sham group, a statis-
tically significant increase in histopathological damage was
observed in the IR group. In the KML29 10 mg/kg group, this
damage was significantly reduced compared to the IR group

(Fig. 2).
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Figure 2. Hematoxylin and eosin stained images of intestinal tis-
sue and histopathological scoring graph. (a) Sham group, (b) Isch-
emia-reperfusion (IR) group, (c) KML29 2 mg/kg group, (d) KML29
10 mg/kg group. Hemorrhagic areas are indicated by yellow ar-
rows. Degenerating epithelial cells are indicated by black arrows.
Magnification: X200. Groups with the same letter (a, b, c¢) in the
graphs do not show a statistically significant difference. p<0.05 is
considered significant.

Immunohistochemical Findings

Figure 3 shows the immunohistochemistry images, and Ta-
ble 2 presents the corresponding immunoreactivity results.

Compared to the sham group, the IR group exhibited signifi-
cantly increased immunoreactivities of NF-xB, TNF-a, IL-13,
and TGF-f1 (p=0.0001). In the group treated with 10 mg/kg
KML29, the immunoreactivities of these proteins were signifi-
cantly reduced (p=0.0001).

TUNEL Results

TUNEL results are presented in Table 3. The number of
apoptotic cells in the IR group was significantly higher com-
pared to the sham group (p=0.0001). In the groups treated
with KML29 at 2 mg/kg and 10 mg/kg, the number of apop-
totic cells significantly decreased compared to the IR group

(p=0.0001) (Fig. 4).

DISCUSSION

In this study, we evaluated the effect of KML29 on intestinal
IR injury in rats. KML29 is a potent and selective inhibitor
of MAGL. Both histopathological and immunohistochemical
findings indicated a protective effect of KML29 against mes-
enteric ischemia-reperfusion (MIR) injury.

Acute mesenteric ischemia is a vascular emergency of the
small intestine that presents as an acute abdomen. Emboliza-
tion of the small bowel is the most common cause of AMI.
1 Ischemic tissue damage begins with a reduction in blood
flow and oxygen supply to the tissue. If ischemia persists, it
progresses to cellular necrosis. Reperfusion, on the other
hand, triggers the release of chemotactic mediators such as
complement component 3a (C3a), interleukin-1 (IL-1), leu-
kotriene B4 (LT-B4), and tumor necrosis factor-alpha from
polymorphonuclear leukocytes recruited during the ischemic
phase. These metabolites have a more destructive effect
on cells already damaged by ischemia. This phenomenon is

Table |I. Histopathological scores
Group Sham IR KML29 KML29 p
2 mgl/kg 10 mg/kg
Histopathological Score 0.40+0.51* 2.50+0.70° 1.70+0.67° 1.30+0.48¢ 0.0001

All data are expressed as mean + standard deviation (SD) (n=8). Groups with the same letter (a, b, c) do not differ significantly.

Table 2. Immunohistochemical findings
Group Sham IR KML29 KML29 P

2 mglkg 10 mg/kg
NF-kB Immunoreactivity 0.50+0.52* 2.60+0.51° 1.90+0.73° 1.10+0.56* 0.0001
TNF-a Immunoreactivity 0.40+0.51* 2.70+0.48° 2.10+0.56" 1.60£0.51¢ 0.0001
IL- 18 Immunoreactivity 0.60+0.51* 2.50+0.52° 2.00+0.66" 1.50+0.52¢ 0.0001
TGF-B1 Immunoreactivity 0.40+0.51* 2.60+0.51° 2.00+0.47" 1.60+0.51¢ 0.0001

All data are expressed as mean * standard deviation (SD) (n=8). Groups sharing the same letter (a, b, c) do not show a statistically significant difference.
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Figure 3. Immunohistochemistry images and corresponding
graphs showing the expression of nuclear factor kappa B (NF-kB),
tumor necrosis factor-alpha (TNF-a), interleukin-1 beta (IL-1B), and
transforming growth factor-beta (TGF-B) in intestinal tissue. Mag-
nification: X200. All data are expressed as mean + standard devia-
tion (SD). Groups sharing the same letter (a, b, c) do not show a
statistically significant difference.

known as reperfusion injury. Among all internal organs, the
intestine is the most sensitive to I/R injury. If left untreated,
I/R injury in the gut can progress to shock, multiple organ
failure, and sepsis.* Therefore, anti-inflammatory agents play
a crucial role in treatment strategies, given the significant role
of inflammation in I/R injury.

There is growing evidence supporting the beneficial effects of
cannabinoids in a variety of clinical conditions, including pain,
inflammation, multiple sclerosis, Parkinson's disease, chemo-
therapy, epilepsy, nausea and vomiting associated with sleep

Caltekin et al. KML29 in intestinal ischemia-reperfusion injury
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Figure 4. Terminal deoxynucleotidyl transferase dUTP nick end
labeling (TUNEL) staining images of intestinal tissue and corre-
sponding scoring graph. (a) Sham group, (b) Ischemia-reperfusion
(IR) group, (c) KML29 2 mg/kg group, (d) KML29 10 mg/kg group.
TUNEL-positive cells are indicated by yellow arrows. Magnifica-
tion: X200. Groups with the same letter (a, b, c, d) in the graph do
not show a statistically significant difference. p<0.05 is considered
significant.

disorders.?'! In the gastrointestinal system, cannabinoids are
involved in various metabolic processes, including gastric mo-
tility, secretion, sensitivity, vomiting, satiety, and inflamma-
tion.?2 Cannabinoid receptor type-1 (CBI) and cannabinoid
receptor type-2 (CB2) are the two main subtypes of cannabis
receptors. While CBI receptors are predominantly found in
the brain, spinal cord, and peripheral nervous system, CB2
receptors are located primarily in peripheral tissues involved
in immune function, where they exert immunomodulatory
effects.”® Anandamide (AEA) and 2-arachidonoylglycerol
(2-AG) are two of the most important known endocan-
nabinoids. In the endocannabinoid system, MAGL hydrolyzes
2-AG, a ligand of both CB1 and CB2 receptors, facilitating the
release of arachidonic acid, which is then used in the synthe-
sis of proinflammatory eicosanoids, thereby contributing to
immune modulation.? Inhibiting these enzymes to promote
anti-inflammatory activity is currently being investigated as a
novel therapeutic target in various disease models.! In our
study, we evaluated whether KML29, a selective and highly
potent MAGL inhibitor; had a protective effect against mes-
enteric ischemia.

The intestinal tissues of rats exposed to IR showed wors-
ened histopathological abnormalities, an increased number

Table 3. Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) results
Group Sham IR KML29 KML29 p
2 mg/kg 10 mg/kg
TUNEL-Positive Cell Count 14.20+5.22° 79.60+9.75° 63.60+6.89° 40.00+8.86¢ 0.0001

All data are expressed as mean * standard deviation SD (n=8). Groups with the same letter (a, b, ¢, d) do not differ significantly.
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of TUNEL-positive (apoptotic) cells, and elevated immuno-
reactivities of NF-kB, TNF-q, IL-18, and TGF-B1. According
to recent studies using inflammatory disease models such as
rheumatoid arthritis, asthma, inflammatory bowel disease,
and neurological diseases, activation of CB2 receptors has
been shown to inhibit the overproduction of proinflamma-
tory cytokines such as TNF-a and IL-1(.2¢?7l Bayram et al.?®!
demonstrated in their study using an MIR rat model that the
application of a CB2 receptor agonist improved impaired con-
tractility in the ileal smooth muscle and inhibited the expres-
sion of TNF-a and IL-1B. Similarly, Cakir et al.l'"l investigated
the effect of KML29 on kidney I/R injury and, consistent with
our findings, showed that elevated levels of NF-kB, TNF-a,
and IL-1 in kidney I/R injury were reduced in groups treated
with KML29. In our study, the presence of apoptosis was con-
firmed through TUNEL staining. These results suggest that
the anti-inflammatory properties of KML29 contribute to its
protective effects against I/R injury.

In addition to their anti-inflammatory and antioxidant effects,
cannabinoids are also known for their analgesic properties.
] Therefore, KML29 administration may have therapeutic
potential for managing symptoms in AMI, a condition often
characterized by severe pain. Another notable finding of our
study is that both doses of KML29 improved histopathologi-
cal findings, reduced inflammation, and decreased apoptosis in
MIR injury. However, this effect was not statistically significant
in the group treated with 2.5 mg/kg KML29, whereas statisti-
cally significant anti-inflammatory and anti-apoptotic activity
was observed in the group treated with 10 mg/kg KML29.

A strength of our study is that it demonstrates the protective
effect of KML29 on MIR injury through its anti-inflammatory
and anti-apoptotic properties, an area that has not been pre-
viously explored, despite KML29 being evaluated in various
experimental models. Another strength is the assessment of
KML29’s effectiveness at two different doses. A limitation of
the study is that antioxidant activity was not measured, and
the reperfusion period was relatively short.

CONCLUSION

In conclusion, this study showed that treatment with both
doses of KML29 (2.5 mg/kg and 10 mg/kg) significantly re-
duced the number of apoptotic cells and inflammatory mark-
ers, and improved histopathological findings in the intestinal
tissues of rats subjected to IR injury. With its anti-inflamma-
tory and anti-apoptotic properties, KML29 can be considered
a promising new therapeutic approach for the treatment of
mesenteric ischemia.
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DENEYSEL CALISMA - 0Z

KML29"un bagirsak iskemi-reperfiizyon hasari iizerindeki koruyucu etkileri: Deneysel bir
caligma

AMAG: Akut mezenterik iskemi (AMI), iskemi-reperfiizyon hasarina bagli doku hasari ile sonuglanan, erken tani ve tedavisi zor olan, yasami tehdit
eden vaskiler bir acil durumdur. Monoasilgliserol lipaz inhibitorleri, antioksidan ve antienflamatuvar &zellikleri ile iskemi-reperflizyon hasarinda
(IRH) koruyucu etkiler gdstermistir. Bu galismanin amaci, gliglii ve segici bir monoasilgliserol lipaz inhibitdrii olan KML29'un bagirsak IRH tizerindeki
etkilerini degerlendirmektir.

GEREC VE YONTEM: Otuz iki disi Wistar-Albino sican dért gruba ayrildi: Grup | —Sham; Grup 2 — iskemi/reperfiizyon (IR); Grup 3 — IR + KML29
2 mg/kg; Grup 4 — IR + KML29 |10 mg/kg. Bagirsak iskemisi ve reperfiizyonu, sliperior mezenterik arterin 45 dakika stireyle okliizyonu ve ardindan
60 dakika reperfiizyon uygulanmasi ile saglandi. Grup 3 ve grup 4’e, cerrahiden 30 dakika 6nce iki farkli dozda KML29 (2 ve |0 mg/kg) intraperito-
neal olarak uygulandi. Bagirsak IRH’si, dokuda histopatolojik ve biyokimyasal parametreler kullanilarak degerlendirildi.

BULGULAR: 10 mg/kg KML29 ile tedavi, IR grubunda histopatolojik bulgularda anlamli bir iyilesme ile iliskilendirildi (p=0.0001). IR grubunda artmis
olan NF-kB, TNF-a, ILI1-B ve TGF-f1 diizeyleri, 10 mg/kg KML29 uygulamasi ile anlamli olarak azaldi (p=0.0001). KML29’un hem 2 mg/kg hem de
10 mg/kg dozlariyla yapilan tedavi, IR grubunda artan apoptotik hiicre sayisini anlamli &lgtide azaltti (p=0.0001).

SONUC: Bu galismada, IR’ye maruz birakilan siganlarin bagirsak dokulari incelendiginde, KML29’un 2 mg/kg ve |0 mg/kg dozlariyla yapilan tedavi-
nin apoptotik hiicre sayisini ve inflamasyon belirteglerini anlamli diizeyde azalttigi ve histopatolojik bulgulari iyilestirdigi gosterildi. KML29 ile tedavi,
antienflamatuvar ve antiapoptotik 6zellikleri sayesinde mezenterik iskeminin tedavisinde yeni bir yaklasim segenegi olarak degerlendirilebilir.

Anahtar sozclikler: Bagirsak iskemi-reperfiizyon hasari; KML29; monoasilgliserol lipaz inhibitori.
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