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Abstract

Öz

Aim: The purpose of this study is to evaluate the hemostatic
efficacy of a novel plant originated blood stopper which is called
Algan Hemostatic Agent (AHA) in uncontrolled kidney incision
bleeding model.

Amaç: Çalışmanın amacı Algan kanama durdurucu ajanın böbrek
insizyon rat modelinde etkinliğini araştırmaktır.
Yöntemler: Çalışma 5-7 haftalık otuz iki sıçan ile yapıldı. Sıçanlar
rastgele her biri sekiz sıçandan oluşan 4 gruba ayrıldı (Grup 1:
heparinize salin, 2: heparinize AHA, 3: non-heparinize salin,
4: non-heparinize AHA). Deneysel böbrek insizyonu yapıldı ve
kontrol grubuna salin emdirilmiş spanç, çalışma grubuna AHA
uygulandı.

Methods: The study was conducted with thirty-two rats 5-7
weeks old. The rats were randomly divided into 4 groups,
each consisting of eight rats (Group 1: heparinized saline, 2:
heparinized AHA, 3: non-heparinized saline, 4: non-heparinized
AHA). Experimental kidney incision was made, and saline soaked
sponge was applied to the control group and AHA to the study
group.

Bulgular: AHA grubunda kanama süresi kontrol grubuna göre
anlamlı olarak daha kısaydı. AHA, heparinize ve heparinize
olmayan gruplarda kanamayı sırasıyla 5±1,19 ve 3±0,91 saniyede
kontrol etmiştir. Kontrol grubunda heparinize ve heparinize
olmayan grupta kanama sırasıyla 180,6±25,4 ve 125,4±21
saniyede kontrol edildi.

Results: The duration of bleeding was significantly shorter in
the AHA group compared to the control group. The AHA has
controlled the bleeding in the heparinized and non-heparinized
groups 5±1.19 and 3±0.91 seconds respectively (p<0.001). In
the control group, hemorrhage was controlled in the heparinized
and non-heparinized group 180.6±25.4 and 125.4±21 seconds
respectively.

Sonuç: Bu çalışma, AHA’nın sıçan parsiyel nefrektomi modelinde
kanamayı kontrol etmede faydalı olduğunu göstermiştir.
Anahtar Sözcükler: Algan hemostatik ajan, hemostaz, sıçan,
böbrek, kanama

Conclusion: This study demonstrated that the AHA is useful in
controlling bleeding in the Rat kidney incision model.
Keywords: Algan hemostatic agent, hemostasis, rats, kidney,
bleeding
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Introduction

according to the partial nephrectomy model (11). Thirtytwo 180-210 gram 5-7-week-old Sprague Dawley rats
were included in this study. Rats were fed ad libitum and
examined under standard laboratory conditions according
to a 12-hour dark-light period. The rats were randomly
divided into 2 groups as heparinized and non-heparinized;
each of the group has 16 rats. The rats were then
randomly selected and divided into 4 groups of 8 rats in
each group. Dose of 640 IU/kg heparin was administered
intraperitoneal to heparinized group three times a day
for 3 days. The same amount of saline was given to the
other group. The groups were formed as follows. 1st group
(Heparinized control group), 2nd group (Heparinized AHA
liquid group), 3rd group (Non-Heparinized control group),
4th group (Non-Heparinized AHA liquid group. Procedures
were performed under general anesthesia with ketamine
hydrochloride (100 mg/kg) and xylazine hydrochloride (10
mg/kg).

Bleeding is one of the major complications of partial
nephrectomy and there are some difficulties in providing
homeostasis in surgical procedures. For this reason, many
new techniques, tools and agents have been used in
recent years to control bleeding in renal surgery during
partial nephrectomy (1,2).
The Algan Hemostatic Agent (AHA) is an herbal
polysacrid-based extract derived from the standardized
blend of six different plants (3,4). Each of the plants that
form AHA has a content which is effective in hemostasis
by alone or in combination (5). AHA contains tannins,
phenolic components, polysaccharide. It has been
determined that the AHA contains 57% polysaccharides.
In addition, the phenolic content of 50 mg AHA sample
was found to be equivalent to 3.015 mg GAE/g (gallic
acid). There are polysaccharide-based hemostats on the
market. However, phenolic compounds have not been
previously tested in bleeding control. This study is the
first study in the control of bleeding in the kidney incision
model of AHA in rats.
All biocompatibility tests such as sensitization,
cytotoxicity and irritation and hemodynamic tests of the
AHA were performed, and the results supported its safety
and efficacy as a hemostatic agent. It was shown that
AHA did not cause more damage on rat liver tissue than in
the control in the hepatectomy, liver laceration skin wound
models (6-8).
AHA is easily applied locally. Further, it has a low cost,
and does not require special storage. When AHA used in
moist environment, it quickly polymerizes into a thin elastic
film which has high tensile strength and firmly adheres to
the anatomy of the tissue on which it is applied. Today,
there are many products used in bleeding control, and a
product that can effectively control bleeding has not been
produced yet (9,10). The purpose of this study is to assess
the hemostatic efficacy of the AHA kidney incision model.

Rat Kidney Incision Model
All operations will be performed under anesthesia.
The renal artery and venous hilum were determined by
vascular dissection for each rat. The renal artery and vein
were not compressed with a vascular clamp. Deep incision
was made in the lower third of the left kidneys with an
amputation knife, and then AHA and saline were applied
to the groups.
Partial nephrectomy models have been used in the
literature. In this study, we used the kidney incision
method. Considering the difficulty of applying AHA in
partial nephrectomy, we made an incision. In this way,
more contact with the bleeding surfaces in the area where
AHA was applied was provided.
Bleeding Test
The kidneys of rats were surgically exposed and, the
left kidney was resected from the lower pit (Figures 1, 2).

Methods
This study was approved by the Institutional Animal
Experiments Local Ethics Committee of Kırıkkale University
(number, 2018/07). All animal studies conformed to
the animal experiment guidelines of the Committee for
Humane Care. All animals received care in compliance with
the “Principles of Laboratory Animal Care” formulated by
the National Society for Medical Research and the “Guide
for the Care and Use of Laboratory Animals” prepared by
the US National Academy of Sciences and published by
the US National Institute of Health (NIH Publications, No:
80-23).
In the literature, the kidney incision method has not
been used, but in this study, the effectiveness was evaluated

Figure 1. Application of kidney incision
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Immediately after the bleeding started, the first blood was
cleaned with a dry sponge and the area was treated with
2 cc volumes of AHA liquid and 2 cc saline. AHA liquid
and saline were applied on the bleeding surface. Bleeding
time was measured by chronometer. After stopping the
bleeding (at the earliest 10 minutes after the end of the
experiment) rats were euthanized by high intra-abdominal
bleeding.

control by creating a mechanical barrier where it is applied
(Figure 3).

Discussion
AHA had rapidly controlled bleeding in the kidney
incision bleeding model. AHA liquid form stopped the
bleeding in the first application both the heparin and nonheparinized group.
There was a statistically significant difference in the
bleeding control efficacy of the AHA compared to the
control group. These results have shown that AHA is a
highly effective product in controlling bleeding.
Today, many hemostatic agents are used for internal
and external bleeding control (9-17). In addition,
cyanoacrylates are used safely in many clinical urology
fields (18).
Traditionally, some plants are known to be used as
bleeding arrestors. The mechanism of hemostatic action
of these plants is based more on the astringency nature of
the more common type of polyphenolic phytochemicals.
Astringent, any of a group of substances that cause
the contraction or shrinkage of tissues and that dry up
secretions. However, some hemostatic plants have been
shown to shorten the coagulation time and increase the
coagulation of platelets in the area of bleeding, reducing
the risk of infection and inflammation that can lead to
infiltration and damage to vessels (19).
There are a lot of literature studies about AHA
content plants (5). It has been shown that Polyphenolicpolysaccharide conjugates in the combination of Achillea
millefolium and some Asteraceae plants have protective
effects against oxidative damage on blood platelet
proteins (20). Juglans regia L. contains tannin and leaves

Statistical Analysis
SPSS software version 22.0 (SPSS Inc., Chicago, IL)
was used to analyze the data of this study. Weights,
bleeding time was calculated and was compared among
the four groups using analysis of variance (ANOVA).
When differences were found, the difference group
was determined by Duncan’s multiple range tests. The
results were assessed at a 95% confidence interval and a
significance level of p<0.05.

Results
There was no difference in body weight between the
groups. The duration of bleeding in the control group was
longer than in the experimental groups.
The AHA liquid form has controlled the bleeding
in the heparinized and non-heparinized groups 5±1.19
and 3±0.91 seconds respectively. In the control group,
hemorrhage was controlled in the heparinized group at
180.6± 25.4 and in the non-heparinized group at 125.4±
21 seconds. There was a statistically significant difference
in bleeding control efficacy of the AHA compared to the
control group (Table 1). AHA contributes to bleeding

Figure 2. Application of the AHA liquid form

Figure 3. Barrier formation of the AHA application

AHA: American Hispital Association
Table 1. Mean bleeding time, body weight distribution of the groups.
Group 1
(Heparinized Control)

Group 2
(Heparinized AHA)

Group 3
(Non-Heparinized Control)

Group 4
(Non-Heparinized AHA)

p

Weight (grams)

190.6±5.5

189.5±7.3

175.6±10.5

182.4±7.5

p=0.94

Bleeding time (sec.)

180.6±25.4 sec.

5±1.19 sec.

125.4±21.2 sec.

3±0.91 sec.

p<0.001
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compared with other products in the same experiment to
assess bleeding effectiveness of other bleeding arrestors.

are used as astringent in external bleeds. Tannins cross-link
with damaged cells to accelerate healing (21).
Rubus coreanus in the AHA formulation has antiaggressive activity. This plant can also play a role in
preventing the formation of platelets by common organic
acids, resulting in systemic clogging of vessels due to
excessive clotting (22,23). Rubus coreanus in the AHA has
antithrombotic activity and is important for the prevention
of systemic thrombotic effect against the possibility of
systemic circulation of AHA after topical application. It
shows the AHA effect locally by creating a physical barrier.
The blood outside the vein forms a physical barrier by
forming a polymeric network after the AHA is in contact
with the fluid (5,6). The blood clotted in this polymeric
network rapidly solidifies with the clotting enhancing
effect of AHA and the physical effect soon becomes
a permanent barrier. In the event of possible systemic
circulation, the systemic aggravating effect is eliminated
by the anti-agonist effect of Rubus coreanus.
Viscum album L. Leaves of the plant (Herba Visci
albi) are used for internal bleeds and many purposes. No
adverse effects were observed in acute, subchronic and
genotoxicity tests (24).
The amount of tannin from Vitis vinifera L. leaves is
high and infusion (5%) is used as an astringent and bloodblocker; fresh leaves are used externally as wound healers
(25).
AHA was obtained by brewing from a standard
mixture of six different plants. AHA biocompatibility tests
were conducted and converted into the final product.
AHA is produced in many forms such as liquid, powder
and sponge (3,4,6,7,26).
However, AHA has an easy-to-apply feature, as well as
an advantage over other products in terms of hemostasis
in a much shorter time.
There are few studies in the literature investigating the
efficacy of hemostatic agents in the nephrectomy model.
In one study, Glubran2®, FloSeal®, and Celox™ were
compared in rats with partial nephrectomy hemostatic
efficacy (12). In this study hemostasis time was found to
be 32, 40, 55 seconds.
In another study, after partial nephrectomy, the mean
bleeding time with BloodSTOP iX and Surgicel treatment
was found 83.70±13.73 seconds and 168.8±19.41
seconds, respectively (27).
In another study, it was shown that local hemostatic
agent shortens the nephrectomy time (28). All the forms
of the AHA differ greatly from these results. Because of
the many factors such as animal weight, the experience
of the practitioner, technical differences, vessel variations,
laboratory conditions, etc., this comparison needs to be

Limitations of the Study
A limitation of this study is that only the acute stage
effects of the AHA are assessed.
The fact that histopathological effects have not been
investigated is a cause of limitation. The difference in the
amount of bleeding between rats is one of the other
limitations of this study.
In addition, the method used in this study is not a
standard method used in the literature and may need to
be improved.

Conclusion
This study has shown that AHA is a candidate for use
as an effective product in hemostasis in nephrectomy
operations. According to the results of this study, although
AHA is the effective hemostatic agent available in the
kidney incision bleeding, the actual difference can only be
demonstrated by comparative studies. This situation will
be clearer with future work.
The advantages of AHA when compared with other
products that are readily available include effectiveness,
ease of application.
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