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Abstract 

Background and aims: Ankaferd Blood Stopper (ABS) is a herbal extract obtained from five 
different plants. It has a therapeutic potential for the management of external hemorrhage and 
controlling gastrointestinal bleeding. However, ABS's effects are not unknown on gastrointestinal 
systems. The aim of this study was to assess the effect of short- and long-term systemic exposure 
and gastrointestinal safety following the oral administration of high-dose ABS in rats. 
Methods: Eighteen healthy adult male rats were included into the study. The rats were divided 
into 4 groups: group A was fed with high dose ABS (2ml/Kg) for one week, group B for one month, 
group C for three months and group D’s diet did not contain any ABS. On termination of the ABS 
treatment, the gastrointestinal system from the esophagus to the anus and the liver were surgically 
removed and histological investigated. 
Results: During the study period, there was no mortality; signs of intoxication in any of the 
studied groups. No gastrointestinal tissue fibrosis, dysplasia, or metaplasia was detectable in any of 
the groups. The stomach had a normal morphology in all groups. However, the other gastroin-
testinal tract sections showed mucosal inflammation, goblet cell decrements, and intra-epithelial 
lymphocyte infiltration. The most common changes were mucosal inflammation in all rats in group 
B and C. Frequency of inflammation was greater in groups B and C in comparison to group A (P= 
0.001). Loss of goblet cell and intra-epithelial lymphocyte infiltration were not significantly different 
between groups A and B (P=0.308 and P=0.189, respectively). However, there was significantly 
higher intra-epithelial lymphocyte infiltration in group C than in group A (P=0.04). Histopatho-
logical examination of the liver showed no inflammation, fibrosis, bile duct destruction or prolif-
eration in any of the groups. However, each groups revealed vascular dilatation and erythrocyte 
accumulation at the sinusoidal structures of the liver. 
Conclusions: ABS seems to be a safe agent and it can be used for hemorrhage originated from 
gastric lesions. Further work needs to be done to establish whether ABS leads to be used to stop 
gastrointestinal bleeding. 
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Introduction 
Ankaferd Blood Stopper (ABS), a novel topical 

hemostatic agent, has been approved in Turkey for 
clinical hemorrhages, when the conventional control 
of bleeding by ligature and/or conventional hemo-
static measures is ineffective (1-3). There is accumu-
lating data of the use of Ankaferd for gastrointestinal 
hemorrhages. ABS has a therapeutic potential in the 
management of external hemorrhage and in the con-
trol of gastrointestinal bleeding associated with vari-
ous lesions refractory to conventional an-
ti-hemorrhagic measures (1, 5-21).  

 ABS is clinically effective in bleeding individu-
als with normal hemostatic parameters and in patients 
with deficient primary hemostasis and/or secondary 
hemostasis (4, 22-30). ABS-induced formation of the 
protein network with vital erythroid aggregation co-
vers the entire physiological hemostatic process. 
Erythroid aggregation involves the spectrin, ankrin 
and actin receptors on the surface of red blood cells. 
These proteins and the required ATP bioenergy are 
included in the ABS (2, 3, 31). Ankaferd also upregu-
lates GATA/FOG transcription system affecting 
erythroid functions (3). Urotensin II is also an essen-
tial component of Ankaferd and represents the link 
between injured vascular endothelium, adhesive 
proteins, and active erythroid cells (31, 32). 

 Although, ABS is effective control of gastroin-
testinal bleeding, future randomized controlled trials 
will elucidate whether ABS would be a safe and ef-
fective treatment option for GI bleeding. Acute mu-
cosal toxicity, hematotoxicity, hepatotoxicity, ne-
phrotoxicity, and biochemical toxicity were not ob-
served during the short-term oral administration of 
ABS in rabbits (33). Furthermore, a case report has 
recently documented the safety of topical application 
of high-dose ABS for the control of severe GI mucosal 
bleeding and nasal hemorrhages (34). However, ABS 
exposure short and long term are not known on gas-
trointestinal system. The aim of this study was to as-
sess short- and long-term systemic and gastrointesti-
nal safety following the oral administration of 
high-dose ABS in rats. The objective was to analyze 
gastrointestinal mucosal, vascular, cellular, and bio-
chemical effects of short-term and long-term systemic 
oral administration of ABS.  

Materials and Methods 
 Twenty-three healthy adult male rats weighing 

413-497 g were included in this study which was 
performed with the approval of the institutional re-
view board and hospital local ethical committee. The 
rats were housed in stainless steel cages in the hospi-

tal animal research center, in an animal room main-
tained at 22 ºC with 12-hour light periods. The rats 
were divided into 3 groups: group A was fed high 
dose ABS (2ml/day) for one week, group B for one 
month and group C for three months. Group D is 
no-ABS treatment group and the follow-up time was 
one week in group D. They were fed the same amount 
of a laboratory pellet diet and water ad libitum and 
fasted for 12 h before the procedures. The general 
well-being, feeding and weight change patterns of the 
animals were observed during the described periods 
of the study. Mean body weights of the studied 
groups were calculated. At the end of the indicated 
periods, the animals were fasted overnight. Blood 
samples including that liver test, ürea, creatinin, lipids 
and electrolits were obtained just at the end of the 
study groups’ scheduled time i.e.; at the end of week 
one (group A), month one (group B) and at three 
months (group C). The following morning, blood 
samples were collected from the heart. Biochemical 
tests including blood urea nitrogen (BUN), creatinin, 
albumin, cholesterol, triglyceride (TG), aspartate 
aminotransferase (AST), alanine aminotransferase 
(ALT), gamma glutamil transferase (GGT), alkaline 
phosphatase (ALP), lactate dehydrogenises (LDH), 
calcium, phosphorus and sodium were evaluated 
within all of the studied groups. The rats were hu-
manely sacrificed by CO2 asphyxiation. The gastroin-
testinal system from the esophagus to the anus and 
the liver were surgically removed. The tissue samples 
were preserved in 10% neutral buffered formalin until 
studied. The stomach (proximal and distal section), 
duodenum, jejenum, caecum, rectum and liver of all 
rats were divided into two equal parts for histo-
pathological investigations. Macroscopic scored ac-
cording to as described by Morris et al (35). Four 
slides, five micron sections were evaluated with he-
matoxyline–eosin stain. Histopathological assays 
were performed in a blind manner by an independent 
pathologist. 

 Inflammation was defined as the presence of 
eosinophils, neutrophils, lymphocytes, mast cells, 
plasma cells and macrophages. Absence or less goblet 
cells than one third of epithelial cells was described as 
“loss of goblet cells”. Intra-epithelial lymphocyte in-
filtration was defined as the presence of prominent 
intra-epithelial lymphocytes in the epithelium.  

 The studied parameters were expressed as the 
mean ± standard error of the mean (SEM) where ap-
propriate. The statistical significance was calculated 
by Fisher’s exact, Kruskal–Wallis, Mann–Whitney U, 
Wilcoxon signed ranks. The differences were consid-
ered as statistically significant when the P value was 
less than 0.05. 
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Results 
 There was no mortality, significant weight 

changes in any of the studied groups. Similarly, no 
unusual changes in the behavior or in motor activity 
was observed and there was, no ataxia, or signs of 
intoxication in any of the studied groups. In addition, 
there was no evidence of gastrointestinal tissue fibro-
sis, dysplasia, or metaplasia in any of the groups. The 
stomach was normal during the study period within 
all groups and there was no evidence of inflamma-
tion, atrophy, hypertrophia and intra-epithelial lym-
phocyte infiltration after the oral ABS administration. 
However, the duodenum, jejunum, caecum, trans-
verse colon and rectum showed mucosal inflamma-
tion, goblet cell decrements, and intra-epithelial 
lymphocyte infiltration with varying severity de-
pending on the duration of ABS administration in the 
studied groups. 

 Histopathological alterations, present after one 
week (group A), one month (group B) and three 
months (group C) of ABS administration are summa-
rized below.  

 In group A there was no inflammation in the 
entire gastrointestinal system, but an 83% decrease in 
loss of goblet cells was found in the duodenum. There 
was no goblet cell loss in the jejunum and other sam-
ples. Intra-epithelial lymphocyte infiltration was 
found 33% in the jejunum. There was no in-
tra-epithelial lymphocyte infiltration in other parts of 
the GI system in rats treated with ABS for one week. 

 In the group B rats too there were no inflamma-
tion in the stomach and duodenum. However, in-
flammation was present in other parts of te GI system 
in all of the rats. This consisted of mixed inflammation 
(eosinophil, neutrophil and lymphocyte) of the jeju-
num (50 %) and ceacum (66.6 %), with eosinophilic 
and neutrophilic inflammations of the rectum in all 
the rats receiving one month of ABS treatment. In-
flammations were observed in the lamina propria. 
There was also a 50% reduction in the number of 
Goblet cells in the duodenum. There was no goblet 
cell loss in the jejunum and other samples. In-
tra-epithelial lymphocyte infiltration was found to be 
66.6 % (in the duodenum 50 %, in the jejunum 50 %, 
and in caecum 33.4 %) of the rats in group B.  

 In the group C rats, subjected to 3 months of oral 
ABS administration, inflammation, goblet cell loss 
and intra-epithelial lymphocyte infiltration were ob-
served in all of the rats. Mixed inflammation included 
eosinophil, neutrophil and lymphocyte that were ob-
served in the duodenum (50 %), jejunum (50 %), and 
caecum (66.6 %). Eosinophilic and neutrophilic in-
flammations of the rectum were also evident (100 %). 

Inflammations were observed in the mainly lamina 
propria. Loss of goblet cell reductions of 66 % in the 
duodenum and 100 % in the jejunum were detectable 
in this group with longest exposure to ABS. In-
tra-epithelial lymphocyte infiltration in the duode-
num, jejunum and caecum were found in all of the 
rats in this cohort (group C). Control group (group D) 
did not demonstrate any pathological changes of the 
liver or gastrointestinal tract. 

 The magnitude and frequency of inflammation 
was greater in groups B and C in comparison to group 
A (P= 0.001). Loss of goblet cell and intra-epithelial 
lymphocyte infiltration were not significantly differ-
ent between groups A and B (P= 0.308 and P= 0.189, 
respectively). However, there was significantly higher 
intra-epithelial lymphocyte infiltration in group C 
than in group A (P=0.04). The histopathological ap-
pearances and the parameters for the inflammation, 
loss of goblet cell and intra-epithelial lymphocyte in-
filtration are depicted in Table 1.  

Histopathological examination of the liver 
showed no inflammation, fibrosis, bile duct destruc-
tion and proliferation in any of the groups. However, 
each groups revealed vascular dilatation and eryth-
rocyte accumulation at the sinusoidal structures of the 
liver.  

 

Table 1. Pathological changes have shown in all groups. 

Variables Group A Group B Group C 
Initial weight (g) 462.4±12.4 445±18.9 467.4 ±23.4 

Eventual weight (g) 460 ±11.2 451.8 ±19.8 457.8 ±26.5 

İnflammation, % 0 100 100 
Stomach   0 0 
Duedenum  0 50 
Jejenum  50 50 
Caecum  66 66 
Rectum   100 100 
Goblet cell loss, % 83 50 100 
Stomach  0 0 0 
Duedenum 83 50 66 
Jejenum 0 0 100 
Caecum 0 0 0 
Rectum 0 0 0 
İntraepithelial lymhocyt, 
%  

33 66.6 100 

Stomach  0 0 0 
Duedenum 0 50 100 
Jejenum 33 50 100 
Caecum 0 33.4 100 
Rectum 0 0 0 
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Inflammation, loss of goblet cell, intra-epithelial 
lymphocyte infiltration, vascular dilatation and 
erythrocyte accumulation in liver are shown in Fig-
ures 1-4.  

 The levels of plasma biochemical markers such 
as total protein, blood urea nitrogen (BUN), glucose, 

bilirubin, albumin, creatinin, cholesterol, chloride, 
calcium, phosphorus, sodium, and potassium ions 
were not significantly different among the studied 
groups (P > 0.05). ALT and ALP levels in group B and 
C were higher than in group A. Ca and phosphorus in 
group C were lower than in group A (Table 2). 

 
 
 
 

 
Figure 1. Rectum of group C; Microscopic examination showed 
eosinophilic neutrophilic inflammations (hematoxylin and eosin, 
x20). 

 
 
 

 
Figure 2. Jejunum of group C; Microscopic examination showed 
goblet cell decrements (hematoxylin and eosin, x20). 

 
 

 
Figure 3. Duodenum of group C; Microscopic examination 
showed intra-epithelial lymphocyte infiltration (hematoxylin and 
eosin, x20). 

 

 
Figure 4. Microscopic examination showed vascular dilatation 
and erythrocyte accumulation at the sinusoidal structures of the 
liver in group C (hematoxylin and eosin, x20). 
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Table 2. Biochemical measurements have shown in all groups. 

Variables Group A Group B Group C P value 
Urea, mg/dl 37.8±6.7 45.6±5.5 41.0±4.4 0.753 
Creatinin, mg/dl 0.39±0.02 0.40±0.02 0.38±0.02 0.331 
Albumin, g/dl 2.51±0.05 2.6±0.09 2.52±0.17 0.675 
Cholesterol, mg/dl 52.4±746 56.4±13.1 64.4±7.6 0.465 
Triglyceride, mg/dl 71.2±22.0 62.2±35.5 43.4±12.5 0.347 
AST, IU/L 109.8±15.6 117.8±15.3 110.2±9.8 0.117 
ALT, IU/L 39.0±5.0 64.6±17.2 65.6±6.1 0.009 
ALP, IU/L 79.4±15.2 150.4±40.8 233.2±59.2 0.009 
LDH, IU/L 1096.2±262.3 1007.2±262.8 1194.6±571.7 0.602 
Calcium, mg/dl 10.5±0.4 9.7±0.1 9.7±0.45 0.009 
Phosphorus, mg/dl  6.5±0.3 5.4±0.4 3.8±0.5 0.016 
Sodium, mEq/L 138.6±1.2 141.6±2.6 144.0±2.1 0.387 
Potassium, mmol/L 4.9±0.5 5.1±0.6 4.7±0.3 0.251 

 
 

Discussion  
Ankaferd is in clinical use in Turkey with the 

approval of the Turkish Ministry of Health. Although 
the drug is licensed for external bleedings with topical 
application. ABS, which has long been used as a tra-
ditional medicinal plant extract, represents an effec-
tive alternative treatment modality as a modern topi-
cal hemostatic agent for the GI bleeding, either as an 
adjuvant or primary agent complementing conven-
tional methods. Although ABS is still in the early de-
velopmental stages as a drug, published observations 
provide encouraging preliminary safety and efficacy 
data for ABS in distinct states of GI bleeding as a 
haemostatic agent (1, 4-21). These observations in-
clude, the reported efficacy of ABS as an adjunctive 
drug in difficult upper GI bleedings with low platelet 
count, defective hemostasis, tumoral gastrointestinal 
bleeding, variceal bleeding, and severe radiation coli-
tis. But there is still lack of evidence that supports the 
use of ABS use. In this study found that stomach in all 
ABS groups were normal. Stomach were no showed 
any histological abnormalities included that inflam-
mation, fibrosis and loss of goblet cell For that reason 
it is important to detect the side effects of Ankaferd to 
stomach. Our preliminary study to demonstrate the 
safety of Ankaferd to stomach mucosa even taken by 
orally. However, we detected deceases in the intesti-
nal goblet cells associated with intra-epithelial lym-
phocyte infiltration and mild inflammation during the 
long-term oral systemic ABS administration.  

 Goblet cells reside throughout the length of the 
small and large intestine and are responsible for the 
production and maintenance of mucus blanket by 
synthesizing and secreting high-molecular-weight 
glycoproteins known as mucins (12). The goblet cell 

depletion seen during the ABS administration may 
reflect the death or functional alteration of goblet 
cells. The biological consequences of the functional 
modulation of goblet cells are not currently clear. We 
could hypothesize that goblet cell function during 
ABS administration may be subject to modulation by 
the drug and components of the host’s immune sys-
tem. In particular the histological detection of in-
creased intra-epithelial lymphocyte infiltration could 
suggest the involvement of the cellular immune sys-
tem. Previous studies have detected decreased ex-
pression of Goblet cell-specific genes (10). It seems 
paradoxical that the host immune system reduces 
intestinal expression of goblet cell-derived proteins, 
their protective roles (13). Assessment of the beneficial 
or harmful effects of the impact of immune mediated 
loss of intestinal goblet cells, which appear to be as-
sociated with oral ABS administration, require further 
investigations.  

ABS has positive effects on early bone healing 
together with decreasing inflammation and necrosis 
as well as increasing new bone formation (14). Fur-
thermore, a recent study has demonstrated that add-
ing ABS to the pancreatic secretions produces protein 
aggregates, resulting in a solid layer over the pancre-
atic fluid like a frozen gel, with important in vitro 
biochemical alterations (10, 36). The interrelationships 
between ABS-induced immune system-driven loss of 
intestinal goblet cells, anti-infective actions of ABS, 
and its association with hemostatic activities remain 
to be elucidated. 

Given the current interest in the study and de-
velopment of ABS for clinical application, the novel 
observations made in the present study, warrant fur-
ther analysis of the pleiotropic effects of ABS as a 
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hemostatic agent. One area of focus for future studies 
could be the in vivo effects of ABS on gastrointestinal 
tissues in both normal and pre-clinical disease mod-
els, and in particular the effect of ABS on the expres-
sion on secretory and membrane protein. We think 
that this study will open new avenues for the clini-
cians who want to use Ankaferd for gastrointestinal 
bleeding and long term in gastrointestinal disorders. 
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