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ABSTRACT

Objective: Bleeding is one of the major complications of sur-
gical procedures. Severe bleeding can be seen after liver injury.
Various methods have been described in the literature for stop-
ping liver bleeding such as compression, Pringle maneuver, and
other hemostatic agents have been used.

In this study, the use of anti-inflammatory, antioxidant, antimi-
crobial, analgesic, and anticoagulant agents described in the
literature were evaluated for hemostatic efficacy following liver
injuries.

Materials and Methods: In this study 28 Wistar albino female
/ male rats from out-bred production were used. Animals were
divided in 4 groups. After liver damage model creation, various
herbal substances were applied to the liver. Hematocrit and
platelet counts were measured. In addition, for histopathologic
changes in the liver parenchyma, the rats were sacrificed, and the
liver was resected.

Results: The amount of bleeding (p:0.001) and the preoperative
and postoperative hematocrit changes (p:0.009) were statistically
significant between the groups. There was no significant differ-
ence in connective tissue growth (p:0.065) and necrosis (p:0.062).
There were significant differences in inflammation and without
karyorrhexis (p:0.003).

Discussion: Histopathological examinations showed that the
groups using active agents had more connective tissue and kary-
orrhexis. Therefore these tissues could help to stop bleeding.
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OZET

Amag: Kanama, cerrahi igslemlerin ana komplikasyonlarindan bi-
ridir. Karaciger hasari sonrasi ciddi kanamalar gérilebilir. Litera-
tirde kompresyon, Pringle manevrasi ve diger hemostatik ajanlar
gibi karaciger kanamasini durdurmak icin cesitli yéntemler tanim-
lanmistir.

Bu ¢alismada, literatlrde anti-enflamatuar, antioksidan, antimik-
robiyal, analjezik ve antikoagilan etkileri gdsterilmis ajanlarin
kullaniminin, karaciger yaralanmalarinda hemostatik etkinlikleri
degerlendirildi.

Gereg ve Yéntem: Bu calismada 28 adet Wistar albino disi / er-
kek sican kullanildi. Hayvanlar 4 gruba ayrldi. Karaciger hasari
modeli olusturulduktan sonra, karacigere cesitli bitkisel karigim-
lar uygulandi. Hematokrit ve trombosit sayilar dlgtldi. Ayrica
karaciger parankimindeki histopatolojik degisiklikler icin, sicanlar
sakrifiye edilerek karaciger rezeke edildi.

Bulgular: Kanama miktari (p:0,001) ve preoperatif ve postopera-
tif hematokrit degisiklikleri (p:0,009) gruplar arasinda istatistiksel
olarak anlamliydi. Bag dokusu blylimesinde (p:0,065) ve nekroz-
da anlamli bir fark yoktu (p:0,062). Karyorreksis olmadan iltihap-
lanmada anlamli fark vardi (p:0,003).

Tartisma: Histopatolojik incelemeler aktif ajan kullanan gruplarin
daha fazla bag dokusu ve karyorreksi, kanamayi durdurmaya yar-
dim edebilmektedir.

Anahtar Kelimeler: Karaciger kanamasi, Bitkisel ilag, hemostatik
ajan
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INTRODUCTION

Bleeding is one of the major complications of surgical
procedures (1). Severe bleeding can be seen after liver
injury because of the vascularity of the liver and sinusoi-
dal structure which is not suitable for vasoconstriction
and also veins do not have a valve structure. Bile leaking
from the injured surface of the liver also increases periop-
erative morbidity in emergency and elective hepatic sur-
geries by inhibiting coagulation (2-4). However, the major
problem with the liver is oozing hemorrhage from the
liver surface and from small vessels (3, 4).

Various methods have been described in the literature for
stopping liver bleeding such as packing, Pringle maneu-
ver, and other hemostatic agents have been used (5-9).
Another important problem in patients who undergo liv-
er surgery are infections that develop after hemorrhage.
Control of infections is an important factor affecting mor-
tality and morbidity after liver surgery (10).

Many herbal medicine agents which have anti-inflamma-
tory, antimicrobial, antioxidant, antineoplastic, analgesic,
and anticoagulant activity are described in the litera-
ture (11-14). Reducing the warfarin effect of Hypericum
perforatum (HP) (St. John's wort), the antimicrobial, an-
ti-inflammatory (11), analgesic and antioxidant effects of
Urtica dioica (UD) (stinging nettle) (12), the antibacterial,
antiviral, antioxidant, antineoplastic and anti-inflammato-
ry (13) effects of Cocos nucifera, reducing inflammation,
increasing collagen muscle activity of Vitellaria paradoxa
(VP) (14), the very important role in wound healing of zinc
oxide (15), and the antibacterial, antifungal, anti-inflam-
matory and antioxidant effects of Thymus vulgaris (TD)
(16) have been proven by scientific studies.

In this study, the use of anti-inflammatory, antioxidant,
antimicrobial, analgesic, and anticoagulant agents de-
scribed in the literature were evaluated for hemostatic
efficacy following liver injuries.

MATERIAL AND METHODS

This research was carried out in the Laboratory of Experi-
mental Animal Production and Research at the Faculty of
Medicine of Bezmialem University after the approval of
the local animal ethics committee. In this study 28 Wistar
albino female / male rats weighing 180+15 g, five months
old, and from out-bred production were used. The rats
were fed with a pellet-type feed specially produced for
experimental animals, with the rats incubated in the ex-
perimental animal production cages with the base of the
rats and the plastic wool on the side and the iron wire
braided on the sides.

Peripheral blood was collected one week before the
hepatic parenchymal damage model was performed

in all rats and hematocrit and hemoglobin values were

checked.

Liver Failure model

After overnight fasting, the rats were anesthetized for
45-60 seconds in an ether-containing jar. Anesthesia was
continued with subcutaneous ketamine at a dose of 75
mg/kg. The abdomen midline was shaved after the inci-
sion was applied, followed by antisepsis with povidone
iodine. A 3 cm vertical midline incision starting just below
the xiphoid was introduced into the peritoneal cavity. Be-
fore modeling, a nylon bag cutinto the funnel was placed
under the liver and the entire surgical procedure was per-
formed on a panel with a 30° downward slope. Thus, all
the blood from the parenchyma of the liver was collected
in the bag.

The rat liver has four lobes and the left lateral lobe which
is the widest surface of the liver was selected for the ex-
perimental model. The left lateral lobe mid hump was
completely cut into two anatomically. The sacrificed dis-
tal section was discarded. The parenchymal surface of
the proximal section was compressed with a gauze fabric
of 2x2 cm size, made of standard cotton fabric, at medi-
um pressure to stop the bleeding for 3 minutes. Three
minutes later, the gauze was lifted and we waited for 5
minutes without any intervention to the liver or bleeding
centers. During this time, the amount of blood collect-
ed into the nylon bag was recorded as the amount of
perioperative bleeding. After the time had elapsed, the
bag was taken out of the abdominal cavity. After the liver
parenchymal damage was established, the rats were di-
vided into four equal groups according to the hemostatic
agents to be administered. After applications the midline
incision of the abdomen of all rats was closed with contin-
uous suture technique using 3/0 polypropylene (Prolen®,
Kurtsan Co.).

Preparation of the mixtures and identification of the
groups

The active ingredients and auxiliary substances were
mixed to the extent that they could homogenize each
other. The dosages of the substances were obtained
from previous studies. The substances were prepared
in w/w measurement unit (w/w: weight of solute (gram)
/ Total weight of solute and solvent x100). All medicines
were prepared in Genetics and Biomedical Labarotuary
of Yeditepe University.

After the non-anatomical liver resection was performed
on the rats in Group 1, saline was applied to the incision
surface. The rats in Group 2 were treated with only aux-
iliary substances (5% w/w VP, 5% w/w coconut oil, 4%
w/w emulgate SE-PF, 4% glycerin) after non-anatomic
liver resection. The third group of rats was treated with
non-anatomical liver resection, and then active ingredi-
ents and auxiliary substances (5% w/w catechin oil, 5%
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w/w coconut oil, 4% w/w emulgate SE-PF, 4% glycerin,
6% w/w zinc oxide, 4% w/w stevia oil, 3% w/w thyme oil,
and 3% w/w nettle seed oil) were applied. For Group 4
mixture of the active ingredients (%1 w/w Zinc oxide,
1% w/w Chitosan, 10% w/w HP oil, 3% w/w thyme oil)
and auxiliary substances (7% w/w VP oil, 5% w/w coco-
nut oil, 5% w/w emulgate SE-PF, 5% w/w glycerin %0.8
w/w hydroxyethylcellulose, 1% w/w Cosmedia sp.) were
used after liver damage. Groups were summarized in
Table 1.

Table 1. Contents of the groups.

Groups Substances used
Saline

5% w/w VP

5% w/w coconut oil

4% w/w emulgate SE-PF

Group 1
Group 2

4% glycerin
Group 3 5% w/w catechin oil
5% w/w coconut oil
4% w/w emulgate SE-PF
4% glycerin
6% w/w zinc oxide
4% w/w stevia oil
3% w/w thyme oil
3% w/w nettle seed oil
1% w/w Zinc oxide
1% w/w Chitosan
10% w/w HP oil
3% w/w thyme oil
7% w/w VP oil
5% w/w coconut oil

5% w/w emulgate SE-PF

Group 4

5% w/w glycerin
%0.8w/w hydroxyethylcellulose

1% w/w Cosmedia sp.

Postoperative care and histopathological examination
All rats were taken to their cages postoperatively and
fed with standard feed and water. Hematocrit and plate-
let counts were measured by taking a peripheral blood
sample from the rats 24 hours postoperatively and on the
seventh postoperative day. In addition, for histopathologic
changes in the liver parenchyma, the rats were sacrificed,
and the liver was resected. Liver tissues fixed with 70% al-
cohol were stained with hematoxylin and eosin stain and
examined by light microscopy at a magnification of 100x,
necrosis rate, karyorrhexis, increase rate of connective tis-
sue, 10% were rated 0", 10-25% were rated 1", 25% -50%
were rated “2" and 50%, were rated with a score of “3".

Statistical analysis

The SPSS 15.0 (Armonk, NY, USA) was used for the statis-
tical analysis. Descriptive statistics were given as number
and percentage for categorical variables, and an average,
standard deviation, and median for numeric variables. In
the evaluation of the data, the dunn multiple comparison
test was used to compare the two groups as well as the
Kruskal-Wallis test. The results were evaluated at the level
of significance p<0.05.

RESULTS

Table 2 shows that the amount of bleeding and the pre-
operative and postoperative hematocrit changes were
statistically significant between the groups. In the sub-an-
alyzes, it was investigated which groups these differences
originate from. Bleeding rates were found to be signifi-
cantly higher in Group 3 according to Group 4, in Group
1 according to Group 4, in Group 2 according to Group
3, and in Group 1 according to Group 2 (respectively
p:0.002, p:0.019, p:0.029, p:0.025). For hematocrit chang-
es, Group 4 had a significant decrease in hematocrit val-
ues than Group 2 (p:0.011).

When histopathological examinations were compared
among the groups, it was found that karyorrhexis was
significantly different (p:0.003). It was determined that
there was a significant difference between Group 2 and
Group 4 in the subgroup and analyzes were performed to
find out which group this source was from (p:0.002). The
effect of the substance used in Group 4 on inflammation
and without karyorrhexis was statistically significant com-
pared to the substance used in Group 2.

Table 2. Evaluation of bleeding parameters between groups.

Group 1 (n:7)

Bleeding (ml) (mean+SD) 1.57+0.34
Hemoglobin exchange (g/dl) (mean+SD) 1.80+1.25
Hemotocrite exchange (%)(median) 412

Platelets (K/mm?3) (mean+SD) 269.71+379.34

Group 2 (n:7) Group 3 (n:7) Group 4 (n:7) p value
0.61+0.39 1.57+0.53 0.58+0.25 0.001
0.94+0.45 1.00+1.36 1.55+0.63 0.246
3.70 3.54 9.45 0.009
166.42+34.29  193.50+80.55 218.57£109.15 0.301
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Table 3. Evaluation of histopathological examinations between groups

Group 1 (n:7) Group 2 (n:7) Group 3 (n:7) Group 4 (n:7) p value
Necrosis (median) (min-max) 2.0 (0-3) 1.0(0-2) 2.5(0-3) 0.0 (0-2) 0.062
Fibrosis (median) (min-max) 1.0(1-2) 3.0(1-3) 1.5(1-2) 1(0-3) 0.065
Karyorrhexis (median) (min-max) 1.0 (1-3) 3.0(1-3) 2.0(1-3) 0.0 (0-1) 0.003

There was no significant difference in connective tissue
growth (p:0.065) and necrosis (p:0.062) when compared
the groups to Kruskal Wallis test. Histopathological re-
sults were shown in Table 3.

DISCUSSION

Hemorrhages that may occur during emergency or
elective surgical interventions are feared complications.
High-volume hemorrhages can be observed, mainly
because of the structure and blood supply of the liver
during liver surgery (1-4).

Although many agents have been identified for hemosta-
sis from liver surgery, the number of randomized human
trials is very low due to ethical problems. Therefore, the
experimental planning of the agents that we utilize syner-
gistically from our work, antimicrobial, anti-inflammatory,
anti-hemorrhagic and antioxidant effects and evaluate
the activity in major liver cancers is planned as an animal
study.

The general mechanism of action of many agents used
as local bleeding stoppers is to provide a plug related
to the foreign body reaction, to assist in the release of
mediators that activate thrombocytes, to initiate natural
hemostatic processes, to provide adhesion with fibrin for-
mation, or vasoconstrictor effects (17).

Oils and plant extracts obtained from plants have been
used for the treatment of diseases for thousands of years.
There are many publications in the literature about the
effects of HP, UD, zinc oxide and TD, which we assessed
to be effective after being used together in our study.
The use of HP as a medicine has been used since ancient
times (18). Since then, it has been used frequently in the
treatment of depression, anxiety, cuts, and burns (18, 19).
In recent years, HP has been shown to be effective in the
treatment of cancer, inflammatory diseases, viral and bac-
terial diseases, and may be used as an antioxidant (18,
20-23). In some studies of drug interactions with HP, it
has been reported that HP enhances hepatic and intes-
tinal enzymes, thereby contributing to the elimination of
drugs or the conversion to inactive forms (18). HP, which
has been used for thousands of years in wound healing,
has also been observed fibroblasts of chicken in a caliche
performed polygonal shape activation of the fibroblasts
responsible for collagen production and wound closure
after exposure to HP (24). HP's activity on warfarin has

been reported to significantly increase the rate of clear-
ing of both S-warfarin and R-warfarin in a recent study

(1).

UD has been used since ancient times as an anti-rheu-
matic, as an analgesic and anti-inflammatory agent in the
treatment of arthritis, as an antimicrobial and hemostatic
agent in injuries (25, 26). In addition to these effects of
UD in recent years, it has also been shown to be effective
in the treatment of benign prostatic hypertrophy (27). A
study on the mechanism of action of UD has shown that
UD reduces root production of thromboxanes in plate-
lets and herb extracts provide 12-LOX inhibition. Both
extracts activate the MyD88 / NF-«xB / p38 MAPK defects
in the intestinal epithelium, thereby increasing the re-
lease of chemokines. Root extracts inhibit LPS-induced
proinflammatory cytokine release and COX-2 expression,
preserving tissue damage caused by inflammatory pro-
cesses (25). One of the active ingredients of Ankaferd
Blood Stopper® (ABS), which is used in the market as a
bleeding stopper, is UD (28). In a study on the use of ABS
in an experimental liver injury model, fewer gore bleed-
ing and fewer hematocrites were detected in the control
group of rats using ABS after liver injury (17).

Zinc is an element used for thousands of medical purpos-
es (29). Many studies have shown that zinc is present in
varying degrees in viable cells, and that it is involved in
the structures of enzymes that play a role in repair after
cell death, protein synthesis, and injury (30, 31). Zinc has
an important role in wound healing (15). In an experimen-
tal rat wound model, it was observed that in the first 24
hours after wound formation, the amount of zinc on the
wound surface increased by 15-20%, and when the gran-
ulation tissue was the most and when the epidermal pro-
liferation was observed, it increased by 30% (32). While
zinc acts antimicrobially for many bacteria at the same
time, it also inhibits the formation of nitric oxide and thus
has an anti-inflammatory effect (32). There are many stud-
ies on the use of zinc in surgical patients. Patients who
have undergone a surgical procedure have been shown
to have more wound infection, wound dehiscence and
impaired wound healing in patients with low serum zinc
levels and low zinc levels (33). In another case, an area of
patients with major vessel reconstruction were preopera-
tively and postoperatively treated with zinc, and patients
treated with zinc had less complicated wound complica-
tions than the placebo gore (34).

159




) Herbal extract medicine for liver hemostasis
Istanbul Tip Fakdltesi Dergisi  J Ist Faculty Med 2019;82(3):156-61

Antimicrobial, antifungal, anti-inflammatory and antioxi-
dant effects of TV have been reported in studies (16, 35).
It is also one of the main components of ABS in TV, like
up.

In our study, the combination of these agents was shown
to cause less bleeding in Group 3 and 4 comparing to
control groups (Group 1 and 2). It is also observed that
the hemoglobin values are less statistically different, but
the hematocrit exchange levels are significantly higher in
the control groups and Group 4 according to Group 3.
Again, although we do not have statistical significance,
we think that the active agents are used in groups where
the blood platelet values are tacked up to stop the bleed-
ing. Histopathological examinations showed that the
groups using active agents had more connective tissue
and karyorrhexis than the other control groups. There-
fore these tissues could help to stop bleeding.

CONCLUSION

As a result, HP, UD, zinc oxide and TV, which are current-
ly used for medicine for various purposes with differ-
ent activities, are expected to be used for the purpose
of providing hemorrhage control, but more and larger
sized animals must be studied before human studies.
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