
Hemostatic effects of traditional Inula viscosa and
Capsella bursa-pastoris plant mixture extract on rat
liver parenchymal bleeding model

bleeding in deep liver injuries due to blunt and penetrating 
traumas, and in the surgical treatment of metastatic and pri-
mary tumors of the liver, the mortality rate varies between 
3% and 14%.[2] The most common cause of morbidity and 
mortality is bleeding.[3] The challenge of controlling hepatic 
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ABSTRACT

BACKGROUND: Failure to achieve effective bleeding control and problems related to transfusion in liver surgery are the most 
common causes of post-operative mortality and morbidity. Various methods/drugs including topical hemostatic agents have been em-
ployed for bleeding control in liver surgery. This study was aimed to investigate the hemostatic properties of the herb mixture extract 
of Inula viscosa and Capsella bursa-pastoris (IvCbp) in rat liver laceration model, which have been traditionally used as antiseptic and 
hemostatic agents public in Hatay/Tukey. 

METHODS: Thirty rats were divided into three groups equally and blood samples were taken from all rats for preoperative 
hemoglobin (Hb) measurements. Then, the standard liver resection model was applied to all rats. Sponge for the first rat group, 
Ankaferd Blood Stopper® Trend-Tech for the second rat group and IvCbp plant extract mixture for the third group were applied 
to resection areas for 3 minutes. Liver samples of all rats were evaluated in terms of inflammation and necrosis intensity on the 5th 
post-operative day.

RESULTS: Post-operative Hb values were found as 11.0±1.1 g/dL in the sponge group, 11.9±2.0 g/dL in the Ankaferd group, and 
14.1±1.2 g/dL in the IvCbp herb mixture group (p<0.001). In the histopathological examination, less necrosis was observed in the herb 
mixture group compared to the sponge and Ankaferd groups (p=0.001). In addition, no statistically significant necrosis difference was 
observed between sponge and Ankaferd groups. While less inflammation was observed in the herb mixture group compared to the 
other groups, Ankaferd group had the highest inflammation score (p<0.001).

CONCLUSION: IvCbp herb mixture extract group provide effective hemostatic control, caused less Hb decrease and resulted in 
less inflammation and necrosis compared to Ankaferd and sponge groups in a rat liver resection model.

Keywords: Bleeding; Capsella bursa-pastoris; ethnomedicine; hemostasis; Inula viscosa; liver surgery.

INTRODUCTION

One of the biggest problems in liver surgery is bleeding con-
trol and issues related to transfusion.[1] Although many agents 
or surgical methods have been developed for the control of 
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hemorrhages is due to its sinusoidal structure, which has an 
excessive vascular network and lacks smooth muscle that pro-
vides vasoconstriction to stop bleeding.[4] Although anatomical 
resection, hepatic artery ligation, hepatotrophy, debridement, 
ligation, omental packing, and hepatic packing methods can 
be used to stop liver bleeding, the use of topical hemostatic 
agents has increased in recent years due to their easier applica-
tion and effectiveness. Sponge control is a conventional meth-
od for liver bleeding control.[5] Due to limited effectiveness of 
the sponge control method, topical hemostatic agents were 
investigated such as chitosan a microintermittent polysac-
charide hemisphere, fibrin glue, aluminum sulfate, polyglactin, 
oxidized cellulose, and microfibrillar collagen in liver bleeding 
and found to be effective in hemostatic control.[6] For this pur-
pose, some medicinal plants are used as hemostatic agents.[7] 
An important agent in this field is Ankaferd Blood Stopper® 
Trend-Tech (ABS) which has been widely used in Turkey due 
to its hemostatic and antiinfective properties.[8] Inula viscosa 
and Capsella bursa-pastoris (IvCbp) are plants that have been 
used as hemostatic and wound healing agents in Hatay, Turkey.
[9] There is a minor evidence that this plant extract mixture 
might be a promising alternative for hemostatic control and 
applied as anti-infective agent.

Currently, there is no ideal hemostatic/anti-infective agents 
to prevent bleeding in liver surgeries. It is valuable to find 
locally produced, easily accessible, and cheaper hemostatic 
agents for bleeding control. Therefore, we aimed to investi-
gate the hemostatic properties of the mixture of IvCbp plant 
mixture extract, and compared anti-bleeding features with 
the sponge and Ankaferd applications by using histopatholog-
ical and biochemical examinations.

MATERIALS AND METHODS

This experimental study was carried out at Hatay Mustafa 
Kemal University (HMKU) Experimental Research Center, 
with the approval of the Animal Experiments Local Ethics 
Committee, dated 19/02/2020 and numbered 2020/02-10.

Obtaining Plant Extracts
IvCbp were collected from their natural habitats in Hatay. 
Herbarium samples of plants were preserved in the herbari-
um of the Department of Biology of HMKU (voucher spec-
imens: Inula viscosa, Y Guzel-3110, Capsella bursa-pastoris, 
Y Guzel-3111). After drying the aerial parts of the plants in 
room conditions, they were powdered with a herb grinder 
and prepared by mixing them in half and half as weight in 
accordance with the recipe used by the local people. The 
mixture was extracted in pure ethanol with stirring on a 
magnetic stirrer for 48 h. The solvent of the filtered extract 
was evaporated with a vacuum evaporator at low pressure 
at 40°C. The crude extract, obtained with a yield of 15%, 
was dissolved in pure ethanol at a rate of 50 mg/ml with the 
help of an ultrasonic bath, and after it was absorbed into the 

bandages, the alcohol was completely evaporated in the vacu-
umed sterile cabinet. Bandages were used in the experiments.

Laceration Model and Surgical Procedure Details
Thirty Wistar Albino male rats were used in this study. Rats 
were left in experimental animal production cages covered 
with plastic bottom sides and wire mesh and were fed with 
fabricated feed specially produced for experimental animals. 
Rats were kept in 6-character cages. Before the operation, 
blood was taken from the tail veins of all rats and the Hb 
value was determined after centrifugation. This value was re-
corded as pre-operative values. After the rats were divided 
into three equal groups, a standard non-anatomical liver lac-
eration model was applied to each group.

To create the parenchymal bleeding, the standardized rat 
model of Aysan et al.[10] was followed. In this model, standard 
and effective bleeding was achieved by creating a laceration at 
the widest horizontal edge of the left lateral lobe, which is 
the largest lobe in the rat liver. The advantage of this hepatic 
resection model is that it can create a severe bleeding pattern 
with a standardized wound.[11]

All rats fasted for 6 h before the surgical procedure. Anes-
thesia was provided by intraperitoneal administration of ket-
amine hydrochloride (50 mg/kg), Xylazine (10 mg/kg) in all 
rats, and then analgesia was provided by administering 0.05 
mg/kg intraperitoneal morphine sulfate. After shaving and 
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Figure 1. The left lateral lobe of rat’s liver used in laceration is 
shown.
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cleaning the abdomen of all rats, it was wiped with 7.5% Po-
vidone-iodine.

After the anesthesia procedure, a midline incision is made and 
the liver; right medial and left lateral lobes were retracted 
upwards and left medial lobe was exposed, the longest trans-
verse line was determined without changing the anatomical 
position of the lobe, and non-anatomical resection was per-
formed on this line (Fig. 1). After waiting for 3 min of com-
pression and bleeding times, the midline abdominal incision 
was closed in two layers with 3/0 polypropylene. After the 
procedure, all groups were given 0.05 mg/kg intraperitoneal 
morphine sulfate every 4 h to maintain analgesia.

Group 1: (control group, n=10); medium pressure compres-
sion was applied on the resection model with gauze pads of 
5×5 cm size, impregnated with 0.9% NaCl solution for 3 min, 
to stop the bleeding. After 3 min, the gauze was removed 
from the abdomen.

Group 2 (Ankaferd group, n=10): Medium pressure compres-
sion was applied to the resection model with a 5×5 cm gauze 
impregnated with 1 ml ABS for 3 min to stop the bleeding. 
After 3 min, the gauze was applied to the abdomen and was 
taken out.

Group 3 (IvCbp group n=10): Medium pressure compression 
was applied for 3 min to stop the bleeding with a 5×5 cm gauze 
cloth impregnated with 1 ml of (IvCbp) extract on the resec-
tion model. Finally, the gauze was removed from the abdomen.

Scarification and Evaluation
One rat from the control group died at the post-operative 
20th h. In the necropsy study performed on the animal, it 
was observed that blood was leaking from the incision scar 
and there was a very widespread hematoma in the abdomen. 
Blood for Hb was taken from all other rats on the post-oper-
ative 5th day, and these values were recorded as postoperative 
values. After general anesthesia was applied with the same 
operational anesthesia technique, relaparotomy was per-
formed and hepatectomy was performed including the lacer-
ation area. Then, all subjects were sacrificed by administering 
a high dose of ketamine (50 mg/kg).

Biochemical Analysis of Blood
The blood samples taken were placed in EDTA tubes and 
studied on the Mindray BC-6800 (Shenzhen, China) hemo-
gram device.

Histopathological Analysis of Liver
Liver tissues were fixed with 10% formalin for 24 h. Section 
faces were sampled to include the laceration area. After 
routine tissue follow-up procedures, 3–4 μm-thick sections 
were taken from paraffin-embedded tissues and stained with 
Hematoxylin-Eosin (H+E). H+E stained preparations were 

evaluated at ×100 magnification according to the intensity of 
necrosis and inflammation under the light microscope (Olym-
pus BX53, Japan). Scoring was done as follows:

Tissue Necrosis
• 0: No necrosis
• 1: Focal, minimal (1%)
• 2: Mild (<25%)
• 3: Medium (25–50%)
• 4: Severe (>50%)

Inflammation Intensity
• 0: No inflammation
• 1: Focal, minimal
• 2: Lightweight
• 3: Medium
• 4: Severe

Statistical Analysis
Research data were evaluated using the statistical program 
SPSS 24.0 (IBM Corp. Released 2016. IBM SPSS Statistics for 
Windows, Version 24.0. Armonk, NY: IBM Corp.). The de-
scriptive statistics of the study are shown as numbers, per-
centages, and mean±standard deviation. The conformity of 
the variables to the normal distribution was evaluated with 
the Shapiro–Wilk test, the steepness and skewness coeffi-
cients, and the histogram. Chi-square tests were used for 
categorical data in statistical analysis. When applying multi-
eye Chi-square tests, exact statistics were used since there 
were 20% or more eyes with a minimum expected value of 
<5. In case of statistically significant differences in multi-eye 
chi-square analysis, post hoc evaluation was made with the 
residuals method and the group or groups that caused the 
difference was determined.

One-way ANOVA was used for the comparison of the three 
groups in independent groups since the data conformed to 
the normal distribution, and Tukey tests were used because 
the variances were homogeneously distributed in the post 
hoc evaluation. Paired t-test was used for the comparison 
of the two groups in the dependent groups, since the dif-
ferences fit the normal distribution. Type I error level was 
determined as 5% and the statistical significance level was 
accepted as p<0.05. Bonferroni correction was applied for 
pairwise analyzes in three groups.

RESULTS

Biochemical Evaluation
Mean pre-operative hemoglobin (Hb) value was 14.7±1.5 g/
dL in the group that was compressed only with sponge (Span-
dach), 15.1±1.3 g/dL in the group that was compressed with 
ABS it was found to be 15.2±1.3 g/dL in the IvCbp mixture 
group, and there was no statistical difference of pre-operative 
Hb values among groups (p=0.711).
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Mean post-operative Hb values in all groups were statistically 
significantly lower than pre-operative Hb values (p<0.001). 

Post-operative Hb values were determined as 11.0±1.1 g/dL 
in the sponge group, 11.9±2.0 g/dL in the Ankaferd group, and 
14.1±1.2 g/dL in the IvCbp group which is higher compared 
to other groups (p<0.001), (Table 1).

Histopathological Evaluation
Tissue necrosis
While 11.1% (n=1) focal/minimal necrosis, 55.6% (n=5) 
mild, 33.3% (n=3) moderate necrosis were seen in the 
sponge group, in the Ankaferd group, 70.0% (n=7) mild, 
30.0% (n=3) moderate necrosis; in the IvCbp group, 40.0% 
(n=4) no necrosis, 50.0% (n=5) mild necrosis, and 10.0% 
(n=1) moderate necrosis were observed. Less necrosis was 
observed in the IvCbp group compared to other groups 
(p=0.001), no statistically significant difference was ob-
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Table 1. Mean preoperation and postoperation hemoglobin 
values of rats

 Preop Hb  Postop Hb Hb variation p

 Mean±SD Mean±SD Mean±SD

Sponge 14.7±1.5 11.0±1.1 3.7±0.8 <0.001

Ankaferd 15.1±1.3 11.9±2.0 3.2±1.5 <0.001

IvCbp 15.2±1.3 14.1±1.2 1.2±0.6 <0.001

p 0.711 <0.001

Hb: Hemoglobin; IvCbp: Inula viscosa and Capsella bursa-pastoris; SD: Standard 
deviation.

Figure 2. (a) Moderate necrosis and focal minimal inflammation in the Inula viscosa and Capsella bursa-pastoris group (H and E, ×100)
black arrow: normal liver parenchyma, blue arrow: necrosis, red arrow: inflammation. (b) Severe necrosis and mild inflammation in the 
Ankaferd group (H and E, ×100) black arrow: normal liver parenchyma, blue arrow: necrosis, red arrow: inflammation. (c) Moderate ne-
crosis and moderate inflammation in the sponge group (H and E, ×100) black arrow: normal liver parenchyma, blue arrow: necrosis red 
arrow: Inflammation.

(a) (b) (c)

Table 3. Comparison of intensity of inflammation among groups

Group No inflammation Focal/minimal Mild Moderate p

 n % n % n % n % 

Sponge 0 0 1 11.1 6 66.7 2 22.2 0.001

Ankaferd 0 0 1 10.0 2 20.0 7 70.0 

IvCbp 3 30 6 60.0 1 10.0 0 0 

IvCbp: Inula viscosa and Capsella bursa-pastoris.

Table 2. Comparison of tissue necrosis severity among groups

Group No necrosis Focal/minimal Mild Moderate p

 n % n % n % n % 

Sponge 0 0 1 11.1 5 55.6 3 33.3 0.001

Ankaferd 0 0 0 0 7 70.0 3 30.0

IvCbp 4 40 0 0 5 50.0 1 10.0

IvCbp: Inula viscosa and Capsella bursa-pastoris.



served among the sponge and Ankaferd groups (Fig. 2a-c), 
(Table 2).

Intensity of Inflammation
A comparison of inflammation among treatment groups is 
shown in Table 3. Inflammation scores were recorded as no 
inlammation, focal/minimal, mild and moderate. There was 
no rat without inlammation in sponge and Ankaferd groups. 
However, there was no rat with moderate inflammation in 
the IvCbp group. In sponge group majority of rats were in 
mild 66.7% (n=6), for Ankaferd group majority of rats were 
in moderate 70% (n=7) and for IvCbp group majority of rats 
were 60% (n=6) in focal minimal category (p<0.00.1), (Fig. 
2a-c).

DISCUSSION
This study is the first to investigate the hemostatic and his-
topathological effects of IvCbp on the liver parenchyma for 
bleeding control.

In the pig model applied by Bilgili et al.,[12] ABS has been 
shown to provide hemostasis in skin abrasions, spleen. and 
liver lacerations. There are case reports that ABS stops 
bleeding during hepaticojejunostomy and bleeding in rectal 
and duodenal ulcer, extremity laceration, coronary angiogra-
phy, dental problem, epistaxis, and thyroidectomy adenoid-
ectomy.[13]

In Anatolia, various plants have been used as blood stoppers 
in traditional folk medicine (ethnomedicine) practices for 
centuries. Ankaferd’s inspiration was also, a such tradition-
al ethnomedicine herb blend. IvCbp, which we used in our 
study, are such plants that have been used as hemostatic and 
wound-healing agents in from Hatay to Palestine. They are 
widely used in the anthropological/ethnomedicinal medicine 
system called “Greco-Arab herbal medicine or Unani herbal 
medicine,” which is active in this region. The Unani system 
of medicine, also known as Greco-Arabic medicine, is based 
on the doctrines of Ancient Greek and Roman doctors, Hip-
pocrates, and Galen. This system of medicine was developed 
in the Middle East in the Middle Ages by Arab and Persian 
physicians such as Rhazes and Avicenna. These plants have 
been used for centuries in Hatay and its surroundings, where 
the Unani herbal medicine system is still in widespread use 
among the people, individually or as a mixture, to stop the 
bleeding of fresh wounds and to initiate and accelerate their 
healing.[9] We could not find any literature on the hemostatic 
activity of Inula viscosa (Google Scholar, Web of Science, and 
PubMed). Our study would be the first on this subject. The 
wound healing effect of this plant was investigated by Khalil 
et al.[14] and high wound healing activity was observed.

There is only one study on the hemostatic effect of Capsella 
bursa-pastoris. In the study conducted by Ghalandari et al.,[15] 
it was determined that the amount of postpartum bleeding 

was less in puerperal women, in which folllowing removal 
of the placenta, Capsella bursa-pastoris extract was admin-
istered sublingually, compared to the control group. Com-
pared with oxytocin application alone, sublingual Capsella 
bursa-pastoris drops were shown to be effective in reducing 
bleeding in this study.

Many topical hemostatic agents can be used during liver sur-
geries.[16] Although undesirable, any topical hemostatic agent 
application may cause inflammation. The quality and duration 
of healing are the most important measures. An ideal hemo-
static agent should cause minimal inflammation, minimal ne-
crosis, no granulomatous reaction, no adhesions, abscesses, 
or fistulas in the healing tissue.[17]

Kalayci et al.[18] concluded that minimal necrosis and inflam-
mation developed, fibrosis, abscess, or granulomatous reac-
tion did not develop after ABS application in the rat liver 
resection model, and considering these findings, ABS can be 
used in intra-abdominal organ injuries. In our study, signifi-
cantly lower inflammation and necrosis scores developed in 
the group in which we applied IvCbp. Although these findings 
suggest that IvCbp can be used in intraperitoneal injuries, 
more studies are needed on the subject.

As a result of the study by Satar et al.[19] in which ABS was 
applied on the liver resection model, when the regeneration 
capacity, inflammatory changes, and adhesion scores in the 
ABS, Surgicel® and control groups were compared in the cy-
topathological examination, it was shown that both ABS and 
control groups tended to have more positive histopathologi-
cal scores than the surgical group. In our study, regeneration 
and adhesion scoring were not applied after IvCbp applica-
tion, and these features have the potential to be the subject 
of new studies.

Low Hb or hematocrit (Htc) values are used as indicators of 
severe bleeding and these assays are part of the basic diagnos-
tic work-up for trauma patients.[20] Thorson et al.[21] analyzed 
Hb and Htc changes among trauma patients and concluded 
that the change in Hct is a reliable parameter to detect blood 
loss amount. In our study, significantly higher post-operative 
Hb values have been measured in the IvCbp group than the 
other groups. This indicates there is less blood loss in group 
IvCbp.

Conclusion
These results suggests that IvCbp mixture extract has the po-
tential to be cheap and effective hemostatic agent. However, 
structural and morphological studies are needed to find the 
mechanism of action of plants and the most effective mix-
ture doses. Furthermore, experimental studies are needed in 
terms of other clinical usages of IvCbp such as wound healing, 
anti-infective, and toxicity profile.
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Öztürk et al. Hemostatic effect of Inula viscosa-Capsella bursa-pastoris extract

OLGU SUNUMU

Karaciğer parankim kanaması oluşturulan sıçanlarda Inula viscosa ve Capsella bursa-
pastoris ekstre karışımının hemostatik etkisi
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AMAÇ: Karaciğer cerrahisinde etkili bir kanama kontrolünün sağlanamaması ve transfüzyona bağlı problemler ameliyat sonrası mortalite ve mor-
biditenin en önemli nedenleridir. Bu amaçla topikal hemostatik ajanları da içeren birçok kanama durdurma yöntemi uygulanmaktadır. Bu çalışmada, 
sıçanlar üzerinde oluşturulan karaciğer laserasyon modeli üzerinde Hatay’da halk arasında geleneksel olarak kanama durdurucu ve antiseptik olarak 
kullanılan Inula viscosa ve Capsella bursa-pastoris bitkilerinin karışımının kanama durdurucu özelliğinin araştırması amaçlandı. 
GEREÇ VE YÖNTEM: Çalışmada 30 sıçan, 10’arlı üç gruba ayrıldı ve bütün sıçanlardan ameliyat öncesi hemoglobin ölçümü için kan alındı. Daha 
sonra sıçanlara standart karaciğer rezeksiyon modeli uygulandı. Rezeksiyon bölgesine 1. grupta spanç, 2. grupta Ankaferd ve 3. grupta Inula viscosa 
ve Capsella bursa-pastoris bitkilerinin ekstre karışımı üç dakika süreyle uygulandı. Ameliyat sonrası beşinci gün bütün sıçanların karaciğer örnekleri 
enflamasyon ve nekroz yoğunluğu açısından değerlendirildi.
BULGULAR: Ameliyat sonrası Hb değerleri spanç grubunda 11.0±1.1 g/dL, Ankaferd grubunda 11.9±2.0 g/dL, İnula grubunda 14.1±1.2 g/dL 
olarak saptanmıştır (p<0.001). Yapılan histopatolojik incelemede İnula grubunda diğer gruplara göre daha az nekroz gözlenmiş (p=0.001), spanç 
ve Ankaferd grupları arasında istatistiksel olarak anlamlı bir fark bulunamamıştır. İnula grubunda diğer gruplara göre daha az enflamasyon izlenirken 
Ankaferd grubunda diğer gruplara göre daha fazla enflamasyon izlenmiştir (p<0.001).
TARTIŞMA: Bu çalışmada oluşturulan sıçan karaciğer rezeksiyon modelinde İnula viscosa ve Capsella bursa-pastoris ekstre karışımının Ankaferd ve 
spanç grubuna kıyasla daha az hemoglobin düşüşüne neden olduğu ve diğer gruplara kıyasla daha az enflamasyon ve nekroz oluşturduğu bulundu.
Anahtar sözcükler: Capsella bursa-pastoris; hemostaz; İnula viscosa; kanama; karaciğer.
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