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ABSTRACT

Ankaferd Bloodstopper (ABS) which is a medicinal product has been approved in the control of hemorrhage externally, den-
tal surgery bleedings in Turkey to control the bleeding in renal trauma model was evaluated. Twelve Wistar rats were divi-
ded into two groups. Group | (Gl),control, Group Il (Gll), study group. One cm?2 tissue was resected. ABS solution was app-
lied to resected area in study group. Standard suture was applied to control group. Bleeding time, number of ABS, live con-
dition were evaluated. Histopathologic evaluations were completed. Mean time of bleeding control was 3.2 (2.4-3.6) min in
Gll, no difference with Gl (p> 0.05). In Gll, active hemostasis was provided. Mean number of ABS gout was 6.0 (5-8). Glo-
merular necrosis was detected with higher rate in GI compared with Gll. Erythrocyte aggregation was confirmed in Gll. Cal-
cification was formed significantly in GI compared Gll (p< 0.05). ABS could be an effective agent to stop active major ble-
eding in renal trauma model.
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OzET

Rat Major Renal Travma Modelinde Ankaferd Kan Durdurucunun in Vivo Etkisi: Yeni Hemostatik Ajanin Kontrolli
Calismasi

Ulkemizde eksternal ve dental kanamalarin kullaniminda onay almis tibbi (irtin olan Ankaferd Bloodstopper’in renal travma
modelindeki etkinligi arastirildi. Oniki Wistar rat galismaya alinarak iki gruba ayrildi. Grup | control, Grup Il galisma grubu olarak
belirlendi. 1 cm2 doku rezeke edildi. Calisma grubunda ABS solUsyonu rezeke edilen Alana uygulandi. Kontrol grubuna ise
standart suture uygulandi. Kanama sUresi, ABS uygulama sayisi, yasam devamliigi degerlendirildi. Histopatolojik
degerlendirme yapildi. Ortalama kanama suresi Gll'de 3.2 (2.4-3.6) dak. Idi Gll ile anlamli fark yoktu (p>0.05). GlI’de aktif
hemostaz saglandi. Ortalama ABS sayisi 6.0 (5-8) idi. Glomertler nekroz GlI'de Gil’ye gore daha yiksek oranda saptandi.
Eritrosit agregasyonu Gll'de saptandi. Kalsifikasyon GlI’de anlamli olarak fazlaydi (p<0.05). ABS aktif mahor renal travma
modelindeki kanamalarda etkili olabilir.

Anahtar Kelimeler: Ankaferd kan durdurucu, Kanama, Hemostaz
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INTRODUCTION

Our previous study regarding the use of Ankaferd
Bloodstopper® (ABS) in partial nephrectomy model
indicated that ABS provides active hemostasis in
experimental partial nephrectomy model with and
without warm ischemia' However, ABS has not be-
en licensed for human use during the kidney or the
other urogenital surgical procedures yet as a ha-
emostatic agent. We postulated that ABS might ha-
ve a potential role in the treatment of major renal
injuries, especially those that could be difficult to
repair with conventional techniques. ABS is a uni-
que folkloric medicinal plant extract, which has
historically been used in Turkish traditional medici-
ne. Mixture of five plants were included to ABS,
comprises a standardized mixture of the plants 5
mg Thymus vulgaris, 9 mg Glycyrrhiza glabra, 8
mg. Vitis vinifera, 7 mg Alpinia officinarum and 6
mg Urtica dioica in 100 ml Ankaferd solution and
each of them has some effect on the endothelium,
blood cells, angiogenesis, cellular proliferation,
vascular dynamics and cell mediators.” For that, we
created a complex renal injury model to assess the
haemostatic efficacy of ABS and compared with
conventional suture technique. Additionally, the ef-
fect of ABS on renal parenchyma was evaluated via
histopathologic analyze.

MATERIAL AND METHODS

Animal Preparation. A total of 12 Wistar rat weig-
hing 1 to 3 gram were studied at our institutional re-
view board approved protocol. Trained personnel

and our regular follow-up provided intensive care
for the animals throughout the study period. He-
althy animals were selected for this study, and food
was withheld for 24 hours prior to surgery. All rats
received prophylactic single dose broad-spectrum
antibiotics. Anesthesia was induced with cetamin
intramusculary.

Study Design: Twelve rats were divided into two
groups. Major renal injury was provided with inci-
sion of lower pole of kidney including collecting
duct system sharply, excision of this part of kidney
suddenly. Demonstration of major bleeding from
injured area was obligated. All rats underwent this
procedure. Following the major renal injury, in gro-
up I (GI) of control group, bleeding was controlled
with conventional suture technique without surgical
bolster. In group II (GII), Ankaferd was applied on-
to the injured area directly with compressive fashi-
on at least three minutes as a sutureless group (Fi-
gure 1). Afterward, if the bleeding had not being
stopped, application of ABS was continued second
or more time. At first month, following the sacrifi-
cation of 12 rats, right nephrectomy was performed
to evaluate histopathologic results. Kidneys were
fixed in formalin solution. Gross specimens and
histological sections were evaluated in a blind fas-
hion by one pathologist (Hacettepe University) sta-
ined with haemotoxylen-eozine (H&E).

Operative technique and renal injury: A midline
incision was made in the abdomen after sterile prep
and draping. The right kidney was completely mo-
bilized (Figure 2). Right kidney lower pole segment

Figure 1. The application of ABS onto the traumatic renal sur-
face and compression of tissue approximate three minutes
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Figure 2. Mobilized right kidney, ready to cut
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Table 1. The findings of detailed histopathologic evaluation of the groups with new scoring system

Histopathologic Parameters Group | (n=6) Group Il (n= 6)
Absence of Giant Cell Reaction 3 (50%) 4 (66.7%)
Absence of Glomerular Necrosis 0 (0.0%) 5 (83.3%)
Absence of acute inflamation 3 (650% 5 (83.3%)
Absence of Calcification 0 (0.0%) 5 (83.3%)
Absence of fibrosis 3 (50% 6 (100%)
Absence of adhesions 4 (66.7% 6 (100%)
Absence of tubular tiroidization 6 (100%) 6 (100%)
Absence of fibroblast activation 2 (33.3% 6 (100%)
Absence of fistula 6 (100%) 6 (100%)
Presence of eritrocyst aggregation 1(16.7%) 6 (100%)
Presence of microvascular proliferation 4 (66.7%) 6 (100%)
Presence of cyderopahge 6 (100% 6 (100%)

were incised with surgeon’s knife (15 no.) The
depth of the renal laceration was approximately 2
cm. Renal arterial occlusion was not applied during
the surgical procedure. The surgeon with assistant
immediately began one of two techniques, ran-
domly determined, reparative procedures. After the
procedure, sponges were used to collect the all vi-
sible clothes and blood. And then kidney was rep-
laced in the renal fossa. Drains were not used.

Haemostatic techniques: As a conventional the-
rapy, bimanual compression was maintained by the
surgical assistant to the amputated renal margin
throughout the duration of suture reconstruction.
Segmental vessels and collecting system were repa-
ired with absorbable sutures. Sponges or Surgicel®
were not used. As an alternative to conventional
method, injectable form of Ankaferd solution (2cc)
was applied to the amputated renal margin slowly
until the bleeding had stopped. Electrocautery was
not used.

Parameters of study: Reconstruction time (RT) and
ABS application number were recorded. Time to
hemostasis was defined as time from initial renal
injury to complete hemostasis (RT). Weight and
measures of renal specimens were determined. Li-
ve condition was observed at the end of the first
month. At the sacrification, urine extravasation, ad-
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herence to the adjacent organs, infection in renal
operated margin was evaluated. Pathologic speci-
mens were evaluated with emphasis on presence or
absence of giant cell reaction, intestinal metaplasia,
acute inflammation, foreign material reaction, fib-
rosis, adhesions, necrosis, fistula, erythrocyte agg-
regation, microvascular proliferation, fibroblastic
activation, cyderopahge, glomerular necrosis, and
calcification. We scored the pathologic parameters
with our new accepted scoring system.' Therefore,
we compared the groups according to the most im-
portant pathologic features (Table 1).

Statistical Analysis: The results were analyzed
with SPSS 12.0/Windows (SPSS Inc., Chicago, IL).
Fisher’s exact test and Mann-Whitney U tests were
used for evaluating significance among the groups.

RESULTS

Major renal injury with surgeon’s knife was comp-
leted in 12 rats. Active bleeding was demonstrated
for each kidney. The rats used for this experimental
study had similar morphometric characteristics in
body and kidney shape (1.5 x 1 x 3 cm). The resec-
ted lower pole kidney tissues were also similar in
size and shape, approximate 1 cm?®. All animals sur-
vived during the operation and postoperative period.
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Figure 3. Ankaferd induced protein network, macroscopic vi-
ew

Peroperative findings: Hemostasis was attained int-
raoperatively in all control and experimental ani-
mals. All ABS experimental animals received
completely sutureless renal treatment. The blood
loss could not being evaluated objectively due to
the small kidney size and resected tissue. There we-
re no significant intraoperative complications. Me-
an RT and time to hemostasis was 3.7 (2.2-4.2)
minute, 3.2 (2.8-3.6) minute. in GI, GII respecti-
vely with no difference was detected (p>0.05). Me-
an number of ABS gout was 6.0 (5-8) in GII. In
ABS group, the formation of aggregate (protein

network) was observed macroscopically onto the
resected area following the active hemostasis (Fi-
gure 3).

Sacrification and postsacrification data: No clini-
cally significant perinephric hematomas or urino-
mas were noted in any treatment group on macros-
copic view. In GI, half of the group had a signifi-
cant adherence to the adjacent (Figure 4A) tissue
while in GII, they were all in a good shape especi-
ally nearly to resected area, however, gelatinous,
redness and wealthy tissue were observed in a mac-
roviews at transected kidney (Figure 4B).

Histopathologic findings: As a scoring system
which was written by our group in previous study
(1), we assessed the specimens due to this scoring
system. Glomerular necrosis and tissue calcificati-
on were highly demonstrated in GI compared with
GII (p< 0.05) (Figure 5). Erythrocyte aggregation
was confirmed significantly higher in ABS group
(Figure 6). Giant cell reaction, acute inflammation,
fibrosis, adhesion, tiroidization, fibroblast activati-
on, microvascular proliferation were not statisti-
cally different among groups (p> 0.05) (Table 1)

DISCUSSION

Patients with minor renal trauma (GI, II) may often
be observed without surgical intervention.** Howe-
ver, the renal deep trauma like our experimental
model may generally need surgical treatment to
stop the bleeding and prevent the mortal end. Incre-

Figure 4A. Fibrotic, adherence to the adjacent tissue in con-
ventional suture group
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Figure 4B. Wealthy, reddy area of trauma surface of renal tis-
sue in ABS group
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Figure 5. Glomerular necrosis in area of resected section in
renal trauma group, H&E, reduced from X20

ased risk of hemorrhage in penetrating renal trauma
concludes the unfortunate nephrectomy. The neph-
rectomy rates in this type of renal trauma is repor-
ted up to 50%.**° For this reason, the popularity of
haemostatic agents in renal trauma for stop the ble-
eding has been increasing nowadays.

Various type of renal trauma model was created in
the literature.”®” In experimental models, the aim is
providing a major bleeding in renal parenchyma
and collecting duct as in our model. Additionally,
we cut a lower pole renal tissue following the pe-
netrating trauma to evaluate histopathologic effect
of ABS. However, application of only laceration to
the renal tissue may not provide to observe the effi-
cacy of ABS as a haemostatic agent because surgi-
cal access to bleeding segmental vessels deep wit-
hin the kidney is often problematic.”

Ankaferd Bloodstopper a medicinal product, has
been approved by Ministry of Health, in the mana-
gement of external hemorrhage and dental surgery
bleedings in Turkey based on safety and efficacy
reports indicating its sterility and nontoxicity
(www.ankaferd.com)', however, includes a standar-
dized mixture of five plants that having hematolo-
gical and vascular actions.'”" It comprises a stan-
dardized mixture of the plants Thymus vulgaris,
Glycyrrhiza glabra, Vitis vinifera, Alpinia officina-
rum and Urtica dioica. The main mechanism of ac-
tion for ABS is the formation of an encapsulated
protein network that provides focal points for vital
erythrocyte aggregation.” ABS has also been used
in a case with upper gastrointestinal bleeding effec-
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Figure 6. Erythrocyte aggregation in ABS group, H&E redu-
ced from X40

tively." In another one, therapeutic potential for the
management of hemorrhage in open heart surgery
was confirmed.” In our study, ABS has been used
to control bleeding, by the way of that; the efficacy
and responsibility of the new haemostatic agent ha-
ve been assessed.

The various type of haemostatic agents were tried
to aspect the efficacy in renal trauma model. Morey
et al. showed that the absorbable fibrin adhesive
bandage appears to decrease blood loss and the ti-
me to hemostatis significantly compared with con-
ventional techniques of renal renal reconstruction
in porcine renal stab wound model." In our study,
no significant difference in time to hemostasis was
detected among the groups. However, the effective
hemostasis was provided in ABS group. Hick et al
demonstrated the efficacy of gelatin matrix in por-
cine renal complex injuries®, however, the histopat-
hologic effects of these agents were not discussed
in the literature as well. We stressed the importance
of microscopic evaluation of renal trauma tissue
following the conventional or ABS therapy. Actu-
ally, the results of histopathologic evaluation were
similar to our previous study regarding the partial
nephrectomy.' Presence of erythrocyte aggregation
and absence of glomerular necrosis and calcificati-
on in ABS group showed the reliability of this pro-
duct on renal tissue application. Additionally, it was
shown by Cipil et. al, ABS had in vivo hemostatic
actions that might provide a therapeutic potential
for the management of patients with deficient pri-
mary hemostasis in clinical medicine, however, the
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other article had also been confirmed the hemosta-
tic acitivity of ABS via topically on rectal ulcer ble-
eding.""

In this study, we aimed the evaluation of reliability
and efficacy of ABS in renal trauma model. It may
be concluded that the goals were achieved by our
team with demonstrating the efficacy and biocom-
patibility of ABS. The small size of vessels in rat
kidney can be thought as a restrictive factor throug-
hout the evaluation of hemostasis in kidney.

CONCLUSION

ABS significantly provided the hemostasis in major
renal trauma model in rats. Demonstrating the
erythrocyte aggregation in our ABS groups is com-
patible with the basic mechanism of action for ABS
that appears to be the formation of protein network
providing focal points for erythrocyte aggregation.
Preclinical and clinical studies are recommended to
evaluate exact efficacy of ABS in renal trauma with
uncontrollable bleeding.
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