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ABSTRACT

future -at different doses and durations- these may be found effective.

In the present study we were aimed to investigate/compare regenerative effects of Theranekron® (TC) and Misoprostol (MS) after Partial Hepatectomy (PH)
in rats. This study was conducted in 38 rats, they were divided in to 5 groups and 7 days study periot. When considering biochemical and histopathological
results; we were seen that after PH 7 days duration was not sufficient and also at least 10 days periot may be necessary. Although some literatures were
reported about positive effects of TC and MS on epithelial growing, we have not seen that they have not any positive effect on liver regeneration. In the
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Abbreviations

PH: Partial Hepatectomy

TC: Theranekron

MS: Misoprostol

HGF: Hepatocyte Growth Factor

EGF: Epidermal Growth Factor

TNF-a: Tumor Necrosis Factor alpha
VEGF: Vascular Endothelial Growth Factor
TGF-B: Transforming Growth Factor beta
PGs: Prostaglandins

IL-6: Interleukin-6

AST: Aspartate Transaminase

ALT: Alanine Transaminase

ALP: Alkaline Phosphatase

GGT: Gamma- Glutamyl Transferase
SOD: Superoxide Dismutase

CAT: Catalase

GSH: Glutathione

MDA: Malondialdehit

H- E: hematoxylin-eosin

Introduction

The liver has a crucial role in metabolism and regulation of blood
glucose, protein synthesis, bile and urea production and all kind of
detoxification. And also it maintains homeostasis and for this it acts
in cooperation with many organs of body. After PH, regeneration
process is regulated by certain growth factors, including HGF
(hepatocyte growth factor), EGF (epidermal growth factor),
TNF-a (tumor necrosis factor alpha), VEGF (vascular endothelial
growth factor), TGF-f (transforming growth factor beta) and
other cytokines [1].

Alcoholic extract of the spider Tarantula cubensis is licensed under
the trade name TC. It is used in veterinary medicine in cases of
septic conditions, such as dermatitis, inflammatory nail diseases
(panaricium, foot rot), phlegumones, ulcers, abscesses, purulent
lesions and necrosis. It is stated that it can be accelerate uterus
involution and reduce vaginal discharge in the early postpartum
period, and also it may be used as an alternative therapeutic for the
treatment of clinical and subclinical mastitis in dairy cattle [2-4].
Additionally, in blue tongue infections of cattle, administration
of TC together with oxytetracycline and flunixin have shown
fever returns to normal earlier and re-epithelization accelerates,
and it is more effective than alone levamisole administration in
the treatment of nipple papillomatosis [5,6]. It is stated that TC
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application as an additional treatment in the treatment of tongue
erosion in cats completely passes erosion and re-epithelialization
is observed in the upper lip ulcer [7]. It has been stated that,
in the endometriasis model, TC application prevented relapses
accelerated wound healing after laparotomy and may be partially
prevent oxidative stress after exposure to aflatoxin in rats [8-10].

MS is a prostaglandin E1 analogue and an approved drug against
non- steroidal inflammatory gastric ulcers and is also used off-
label in the clinic to induce labor pain [11]. It has been stated
that MS has a protective effect against mucosal lesions in the
stomach and liver damage patients with hepatitis B [12]. In mice a
lipopolysaccharide induced endotoxicity model, MS had positive
effects on brain antioxidant parameters and decreased serum
aspartate transaminase (AST) and alanine transaminase (ALT)
levels and in rats it has been reported to have a protective effect
against acetaminophen- induced liver damage and cisplatin-
induced ototoxicity, same animals it has a protective effect
against acetaminophen-induced microvascular liver damage, and a
positive effect against CCl,- induced liver damage [13-17]. Some
researchers have been reported that, prostaglandins (PGs) (as to
be cytoprotective) are triggering the liver regeneration cascade by
using proliferative factor (include HGF, EGF, and interleukin-6
(IL- 6)) after PH in rats [ 18]. It has been reported that, in mammals
the regenerative capacity of the remnant liver changes depending
on genetics, nutritional status and the food and/or drugs used, and
also in rats regeneration process is completed within 7-10 days
after PH [19, 20].

In literature reviews, there was not found any study report about
the regenerative effects of TC and MS. Although TC is licensed
in veterinary practice for use in the treatment of the some animal
diseases mentioned above, our aim is to investigate its possible
benefits such as liver regeneration in human medicine and we
believe that this will be the most original part of our work.
Additionally, given information above about these two drugs
and our previous experimental studies on liver regeneration have
led us to comparison of their regenerative effects in rats. In this
study; comparing the regenerative effects of MS and TC after
partial hepatectomy have examined separately and combined
(synergism/antagonism) and findings have been supported by
histological and biochemical datas in rats.

Material and Methods
Animals and Study Protocol
In this study, 38 Sprague Dawley female rats were used. Rats
were obtained from the Experimental Animal Reproducing and
Investigational Center of Inonu University. The principles of
the Ethics Board of Inonu University, Faculty of Medicine were
followed throughout the study (Ethics Board Protocol No:2018/
A-23). The rats were 15-16 months years old and their avarage
body weights were measured as 314,8+41,5 g and they were
maintained in standard cages until the the experiment. The rats
were kept in rooms equipped with 12 h, dark-light lighting cycles,
housed four per cage under appropriate humidity (54-56%) and
ventilation conditions at room temperatures between 25+2 °C.
From the beginning to the end of the study they were fed normal
rat chow and tap water ad libitum.
The animals were randomly divided into five groups as follows
*  Group (Control-C) (n=6): After study beginning of 7 days
the rats were under only laparatomy, and after laparatomy
on 7th days they were humane killing.
*  Group (Sham-S) (n=8): After study beginning of 7 days
the rats were under 70% PH, and after PH on 7" days they
were humane killing.

*  Group (MS) (n=8): At the beginning of study, 0,1 mg/kg/
day MS were given by oral route, and after 7 days, 70% PH
were done, and at PH on 7" days they were humane killing.

¢ Group (TC) (n=8): At the beginning of study, 0,2 mg/kg/day
TC were administred by s.c. route, and after 7 days 70%PH
were done, and after PH on 7" days they were humane killing.

*  Group (MS+TC) (n=8): At the beginning of study, 0,2 mg/
kg/day TC were administred by s.c. route + 0,1 mg/kg/day MS
were given by oral route, and after 7 days 70% PH were done,
and after PH on 7" days they were humane killing. Taken
blood samples (app. 8 mL) and liver tissue samples were used
for biochemical and histopathological examinations. After
PH, within 24 hours totally 4 rats were died for undetermined
cause (2 rats in group 4 and 2 rats in group 5).

In this study, Theranekron® D6, 50 mL (Serial number: 1118769AA,
Expirate data; 10.2021 Richter pharma AG, Wels, Austria) and
Misoprostol 10mg, Santa Cruz Biotechonology, USA (Lot K;
1219,) were used. At the beginning of study (first seven days), the
TC was administered s.c. route as | mL TC+15 mL SF, (ImL/16
rats=0,2 mg/kg/day, totally 16 rats=~5 Kgr), after PH (second
seven days), the dose adjustment is required due to deaths, 0,8SmL
TC+11,2mLSF, (1mL/12 rats, totally 12 rats=~4 Kgr).

Phosphate Buffered Saline (PBS) tablet was dissolved in 100 mL
distilled water and this solution was prepared. At the beginning
10 mg of MS was attempted to be dissolved in 6 ml of PBS, but
a clear solution was not formed. Subsequently, the PBS amount
was increased to 10 ml and the stock solution was prepared. The
daily dose required for 16 rats (totally 16 rats=~5 kg) to be treated
with MS was calculated and as to be 0,5 mg / kg / day. And 0.5
ml each of the stock solution was taken into eppendorf tubes and
stored at -20 °C. Every day this eppendorf tubes were held on 1
hours at room temperature and 0.5 mL of MS stock solution +
15.5 mL of PBS was taken in to 20 mL enjectors and administered
with gavage by oral route to be as 1 mL / rat dose.

Surgical Procedure

All surgical procedures (Laparotomy and 70% PH) were performed
under sterile conditions. Rats were anesthetised by intraperitonal
injection of ketamine (50 mg/kg) and xylazine (10 mg/kg) as
anesthetic agents, PH was performed according to the method
of Higgins and Anderson [21]. In the supine position, an upper
midline incision of the abdomen was followed by retraction of the
xyphoid cartilage for adequate exposure of the liver and division
of hepatic ligaments. The right median, left lateral, and median
liver lobes (anterior lobes), which correspond to approximately
70% of the total liver mass were resected, whereas the right
lateral and caudate lobes (posterior lobes) were left intact. After
irrigation of the abdomen with warm saline, the peritoneum and
skin were closed with running 4-0 and 3-0 sutures, respectively.
Postoperatively, animals were allowed to recover from anesthesia
with free access to food and water until humane killing. For sham
surgeries, livers were externalized and gently palpated to mimic the
surgical stress of the PH procedure. Animals undergoing PH did
not receive any antibacterial agents. On 7" days postoperative, all
animals were anesthetized by intraperitoneal injection of ketamine
+ xylazine for humane killing.

Biochemical Evaluation

Blood samples for serum biochemical analysis were left to stand
for half an hour, it was subsequently centrifuged (at 3,500 rpm
for 10 min) and obtained serum samples were used to assess liver
function parameters like AST, ALT, alkaline phosphatase (ALP),
gamma-glutamyl transferase (GGT), cholesterol (mg/dL) and
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total bilirubin (mg/dL). All serum parameters were measured
by AutoAnalyzer (Beckman Coulter AU5800, Inonu University,
Turgut Ozal Medical Center Biochemistry Laboratory). The serum
liver enzymes were expressed as U/L.

Tissues were dissected and washed immediately with cold PBS
(pH 7.4), dried and weighed. Ten volumes of PBS were added
per gram of tissues and were homogenized (IKA Ultra Turrax).
Homogenates were centrifuged at 20,000 g for 15 minutes
(Eppendorf 5415R). Supernatants were separated and kept at —80
°C until all measurements were performed. The protein content of
the tissues was measured according to the Bradford method using
bovine serum albumin as the standard [22]. Results were expressed
as milligram protein. For the determination of antioxidant and
lipid peroxidation, superoxide dismutase (SOD) and catalase
(CAT), glutathione (GSH), and malondialdehit (MDA), a marker
of lipid peroxidation were analyzed using commercial ELISA kits
from Bioassay Technology Laboratory, Cat. No E1101Ra (GSH),
E0869Ra (CAT), 0156Ra (MDA), 0168Ra (SOD) and expirate
date: May 2021.

Histopathological Analysis

The liver was fixed in 10% neutral formaldehyde. After fixation,
specimens were dehydrated in 70%, 80%, 90%, 96% and 99%
alcohol series. In the next step, the tissue specimens were cleared
in xylene, and then embedded in paraffin. Paraffin-embedded
specimens were cut into 4 um thick sections, mounted on slides.
The tissue sections were stained with hematoxylin- eosin (H-E) for
general liver structure. The liver damage was semiquantitatively
assessed as follows; sinusoidal congestion and dilatation,
inflammatuar cell infiltration and hepatocytes degeneration
(eosinophilic cytoplasm, pyknotic nuclei, vacuolation). For each
criterion, ten fields were examined in 20x objective magnification.
Accordingly, the extensiveness of liver damage were scored
between 0-3; 0 was defined as normal liver, 1 was defined as liver
damage involving <25% of liver, 2 was defined as liver damage
involving 25% - 50% of liver and 3 was defined as liver damage
involving >50% of liver. Leica DFC280 light microscope and
a Leica Q Win Image Analysis system (Leica Micros Imaging
Solutions Ltd., Cambridge, UK) was used for all histopathological
and immunohistochemical evaluations and measurements.

Immunohistochemical Analysis

To assess hepatocyte proliferation, immunostaining was
performed with PCNA and Ki-67 antibody. PCNA, which is
a cofactor of DNA polymerase, was prevalent in the nuclei of
proliferating hepatocytes. Ki-67, a specific marker of proliferation,
and it was also present in the nuclei of proliferating cells. For
immunohistochemical analysis, 4 um thickness tissue sections
were deparaffinized and rehydrated and placed in antigen retrieval
solution (citrate buffer, pH 6.0) and boiled in a pressure cooker
for 20 minutes and cooled to room temperature for 20 min. Then
the sections were washed with PBS (pH 7.4), then for blocking
endogenous peroxidase activity the slides incubated in 3%
hydrogen peroxide solution for 15 min at room temperature and
were washed in PBS. After the blocking of non-specific antigen-
binding sites with protein block, Ki-67 (ThermoFisher Scientific,
Fremont, USA) and PCNA (Santa Cruz Biotechnology, Inc.,
Heidelberg, Germany) antibodies were applied for 60 minutes
at room temperature. After being rinsed with PBS, sections were
incubated with biotinylated secondary antibody and streptavidin
peroxidase for 10 minutes at room temperature. Samples was
visualized with the chromogenic substrates AEC, counterstained
with hematoxylin, mounted in glass slide. The nucleus of Ki-67

and PCNA positive cells stained as brown color. After Ki-67 and
PCNA positive hepatocytes were counted in 10 randomly chosen
high-power (x400) fields from three sections per group, means
were calculated for analysis (Table-3).

Statistical Analysis of Histopathology and Immunohistochemictry
Data was analyzed using the IBM SPSS software program for
Windows, version 22.0 (SPSS Inc., Chicago, IL). The data was
expressed as either medians or means + SD depending on the
overall variable distribution. The normality of the distribution was
confirmed using the Shapiro-Wilk test. The normally distributed
data was analyzed by one-way ANOVA followed by the Tukey
post hoc test. The non-normally distributed data was compared
by the Kruskal-Wallis H test. When significant differences were
determined, multiple comparisons were carried out using the
Mann- Whitney U test with Bonfernoni correction. Results were
considered statistically significant at p<0.05.

Results

A. The Liver Weights: In the present study, we were recorded
resected (during PH operation) and totally (at study finish) liver
weights, proportionally there were not any significant differences
our before study results [19].

B. The Serum Liver Parameters: Effects of TC and MS on
serum biochemical parameters in control, sham, and treated groups
were summarized in table 1. Levels of total bilirubin in TC and
MS treated groups were not changed compared to the normal
control groups. While there was a significant decrease in level of
cholesterol in the MS and MS+TC groups compared to the control,
there was no significant difference in sham and treated groups.
The hepatic function has been monitored by the evaluation of the
serum level of transaminases such as ALT and AST. Also liver
enzymes, ALP and GGT were analyzed. Table 1 illustrates the
effect of TC and MS on liver marker enzymes in control, sham
and treated groups. Serum ALT levels were increased in the sham
group compared to the control. In the treatment groups a significant
decrease was found in the TC group. We observed that the serum
AST levels increased in the sham group compared to the control.
Among the treatment groups a significant decrease was found in
the TC group compared to the control and sham groups. We also
found a significant decrease in the MS+TC group compared to the
sham group. Although serum ALP levels increased in the sham
group compared to the control group a non-significant decrease
was observed in the TC group compared to the control and sham
groups. In addition there was a significant increase in the MS+TC
group compared to the control and sham groups. Serum GGT
levels increased in the sham group compared to the control group
and a significant decrease was observed in the TC group compared
to the sham group.

C. Liver Tissue Oxidative Stress Parameters: For evaluation of
effects of TC and MS on liver oxidative stress status (SOD, CAT,
GSH, and MDA levels) was analyzed. Results were presented in
table 2 and figure 1. While there was a significant decrease in
the SOD level in the sham group compared to the control, a non-
significant increase was found in all treatment groups compared
to the sham group. The MDA level in the sham group increased
significantly compared to the control and a non-significant
decrease was obtained in all treatment groups compared to the
sham group. CAT and GSH levels were not comparable. The
serum biochemical analysis: ALT, AST, ALP, GGT, cholesterol
and total bilirubin levels were presented in table 1.
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Figure 1: Liver tissue SOD, MDA, CAT and GSH levels at 7th days of PH in rats

D. Statistical Analysis of Serum Liver Enzymes and Tissue Oxidative Stress Parameters: Data were given as median (min-max).
Kruskal Wallis test was used to determine the statistically difference between groups. Conover test was used in multiple comparisons
after the Kruskal Wallis test. A p value of <0.05 was considered statistically significant. In the analyses, “Statistical Analysis Software”
was used, this programme was developed by Inonu University Biostatistics and Medical Informatics Department [23].

E. Histopathological Results: The sections stained with H-E staining method, sham group showed a normal appearance of the liver
histology except minimal changes (Fig. 2A). The control group exhibited similar histological appearance to the sham group (Fig.
2B). On the other hand, vacuolization was observed in hepatocytes in the MS, TC and MS+TC groups different from the control and
sham groups (Fig 2C, D, and E). The MS, TC and MS+TC groups was statistically different from the sham and control groups in
terms of the presence of vacuolization (p<<0.0001). The histopathological evaluation results are given in Table 3.

Figure 2: The appearance of the liver in the sham (A), control (B), MS (C), TC (D) and MS+TC (E) groups. The presence of
vacuolization (arrow heads) in hepatocytes in the MS, TC and MS+TC groups is noticeable. H-E, x40.
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Figure 3: The PCNA positive hepatocytes (arrow heads) in the sham (A), control (B), MS (C), TC (D) and MS+TC (E) groups.
PCNA immunostaining x40.

Figure 4: The Ki-67 positive hepatocytes (arrow heads) in the sham (A), control (B), MS (C), TC (D) and MS+TC (E) groups. Ki-
67 immunostaining x40.
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F. Immunohistochemistry: The proliferation of hepatocytes was estimated using immunohistochemical staining for the PCNA and
Ki-67. Hepatocyte nuclei showing a positive reaction by the PCNA and Ki-67 immunostaining method were stained brown (Fig. 2
and 3). Number of PCNA positive cells were detected significantly increase in the control, MS, TC and MS+TC groups compared
to sham group (p<0.01). On the other hand, the number of cells in these groups was found similar. Number of Ki-67 positive cells
were significantly increased in the control group compared to all other groups (p<0.05). On the other hand, number of Ki-67 labeled
nuclei was statistically similar in the sham, MS, TC and MS+TC groups. Number of PCNA and Ki-67 positive hepatocytes were
given in Table 4.

Discussion
In the present study, dose of MS was same with Salam et al 2009 and Bilgi¢c & Ozgocmen, and ten folder lower from Smith and Lautt.
The dose of TC was three times lower than Kizilay and Adib Hashemi et al [24-26]. Probably, if the doses of MS and TC were used

twice or three times higher than used in this study the results could be more meaningful.

In the present study, our AST levels were higher than our previous reports, the ALT levels were shown important differences from
our previous reports [18-19]. And also ALP levels were shown similarities with these reports (Table 1). The SOD levels of this study
were shown significantly differences from our reports, especially from our the first one [18-19]. The CAT levels of this study were
shown similarities with the firts ones, but this similarities were not shown with other (Table 2).

Table 1: The serum liver parameters

Groups— Control (n=6) Sham (n=8) MS (n=8) TC (n=6) MS+TC (n=6) p- value
Parameters |

AST (U/L) 157¢ (129-329) | 180%4(145-352) | 195.5¢(121-404) 135 (103-142) 144.5 (91-213) 0.0294

ALP (U/L) 1314(83-298) 1934 (136-324) 239.5 (99-346) 127.54(110-356) | 341.5 (144-765) 0.0423

ALT (U/L) 46.5¢ (41-127) 48.5 (37-67) 37.5 (16-52) 42.5 (26-51) 40 (30-49) 0.1005

Cholesterol (mg/dL) 61.5°4(38-90) 43.5 (35-58) 37 (29-53) 43 (39-46) 38 (19-50) 0.0308

Bilirubin Total (mg/dL) 0.2 (0.1-0.2) 0.2 (0.1-0.2) 0.2 (0.1-0.2) 0.2 (0.2-0.2) 0.2 (0.2-0.2) 0.5575

GGT (mg/dl) -19(-1-1) -0.5¢4 (-1-1) 0°(-1-3) -14(-1-0) 0.5 (0-2) 0.0469

*: a:Different from Sham group, b: Different from MS group, c: Different from TC group, d:Different from MS+TCgroup. **:
Variables are summarized as Median (with min.-max.).

Table 2: Effect of MS and TC on oxidative stress parameters in liver

Groups— Control (n=6) Sham (n=8) MS (n=8) TC (n=6) MS+TC (n=6) p-value
Parameters |

SOD 30,14+1,64 21,2242,05° 24,37+1,30 24,70+2,50 24,28+2,94 0,088
MDA 8,08+1,36 14,954+0,89° 11,88+2,35 11,33£1,52 12,19+1,85 0,095
CAT 472,5+48 361,9429 434,3+32 445,3+31 452,1+47 0,335
GSH 9,75+1,21 8,11+1,36 8.91+1,75 8,10+£1,07 8,24+1,26 0,892

*p<0.05 compared to the control group. The data were analyzed using a one-way ANOVA, followed by a post-hoc Tukey test.

The histopathological evaluation results (Table 3) of present study was similar to our study [18]. But PCNA results (Table 4) of
present study were significantly different from our previous reports [19]. These differences may be due to from measurement methods,
from the sensitivity of the device, preparation of samples, used animal age and sex differences. In histopathological examinations;
the presence of vacuolization has a significant value for cell life and death. Sharma et al were reported that, depending on the dose
and time sorafenib treatment increases reactive oxygen species (ROS) levels in cells along with cytoplasmic vacuolation due to
endoplasmic reticulum (ER) luminal dilation that are independent of autophagy [24-27]. These findings (either TC or MS) may have
an importance to future studies and it must be considering especially in the farm animal treatments.
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Table 3: The results of histopathological evaluation (med with min-max)

Parameters— Sinusoidal Sinusoidal Infiltration Hepatocyte Vacuolation
Groups| congestion dilatation degeneration
Control 0.5 (0-2) 0.5 (0-2) 0(0-2) 0 (0-2) 0 (0-0)
Sham 0.5 (0-2) 1 (0-2) 0(0-2) 0(0-3) 0 (0-0)
MS 0 (0-2) 1(0-2) 0 (0-1) 0(0-3) 0 (0-3)
TC 0(0-2) 0(0-2) 0 (0-2) 0 (0-2) 0 (0-2)*
MS+TC 0(0-2) 1 (0-2) 0(0-2) 0(0-2) 0 (0-3)
*Statistically higher than control and sham groups (p<0.0001).
Table 4: Number of PCNA and Ki-67 positive hepatocytes (means + SD)
Groups PCNA Ki-67
Control 87.1+£29.2 161.9+20.9b
Sham 59.6+21.3a 145.3£16.3
MS 96.2+27.2 134.4+13.5
TC 95.8+24.4 134.6+11.7
MS+TC 107.6£22.5 135.5¢13.4

aStatistically lower than the all groups (p<0.01). Statistically higher than the all groups (p<0.05).

When liver cell membrane is damaged, a variety of enzymes
located normally in cytosol is released into the blood, thereby
causing increased enzyme level in the serum [28,29]. For
estimation of hepatocellular damage, enzymes in the serum are
used as a useful quantitative marker. In the present study, we
measured aminotransferases (ALT, AST) and GGT enzymes,
cholesterol, and total bilirubin levels for assessing liver function.
Serum transaminases and ALP levels are considered to be the most
sensitive markers [30]. ALT is more liver specific to determine
hepatocellular damage [31]. It is reported that these enzymes
were increased during partial hepatectomy [32-34]. In our study,
although there was an increase in ALT, AST, ALP and GGT
enzymes in the hepatectomy group compared to the control group,
but there was not any statistically significant. In the treatment
groups, the amount of ALT was significantly reduced by TC
treatment. Although other enzyme levels also decreased in the
TC group, this result was not significant. It is reported that liver
damage ameliorated 72 hours after resection [35]. So our results
may have occurred because that we measured our samples on the
7th day after liver resection.

Serum bilirubin is considered as one of the test of liver functions.
Bilirubin is produced after Hem catabolism and conjugates with
glucuronic acid in hepatocytes for excretion in to the bile [36].
Bilirubin levels were not comparable between the all groups in the
present study. To evaluate the extent of liver injury serum GGT
were analysed. We observed that GGT levels increased after PH
and decreased significantly with T treatment. A positive effect of
the other treatment groups was not observed. The liver shows a
notable regenerative capacity after PH and free radicals appear
during PH [37]. Because of that oxidative stress plays a role in
PH, antioxidant agents may be beneficial for regeneration after
PH [38]. Many studies have presented an increased production
of free radicals such as MDA in liver mitochondria following
partial hepatectomy. The activities of antioxidant enzymes protect
cells against oxidative damage [39]. In our study, we observed
a significantly increased MDA and in treatment groups, MDA
levels decreased none significantly. We couldn’t find a statistically
significant difference between PH and treatment groups. GSH

levels were not comparable between the groups. Also SOD and
CAT enzymes were measured as indices of the antioxidant status
of liver tissues. SOD catalyzes the dismutation of the superoxide
radical to hydrogen peroxide. While a statistically significant
decrease was observed after PH, SOD levels increased in the
treated groups, but this increase was not significant. No changes
were observed in the antioxidant enzymes between PH and
treatment groups. CAT is an antioxidant enzyme that degrades
endogenously produced hydrogen peroxide [40]. CAT activity is
reduced in hepatic injury [41]. After PH there was a decrease in
CAT compared to the control levels, but it was not significantly. In
treatment groups, CAT levels increased, they were not significantly
too.

Consequently: before the present study, we were published two
study reported on about liver regeneration [ 19-20]. In these reports
for regeneration we were considered 21 and 10 days after PH,
but in the present study we were seen that 7 days duration was
not sufficient, and also at least 10 days periot may be necessary.
Althought some literatures were reported that, TC has been found
an effective agent on the treatments of some animal diseases we
have not seen any positive effect on liver regeneration, and also
same situation may have say for MS. But, in the future (at different
dose and durations) these may be found effective [2-8].
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