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Abstract

AIM: To investigate the protective effects and
mechanisms of Baicalin and Octreotide on hepatic
injury in rats with severe acute pancreatitis (SAP).
METHODS: The SAP rat models were prepared
and randomly assigned to the model control group,
Baicalin treated group, and Octreotide treated group
while other healthy rats were assigned to the sham-
operated group. Rat mortality, levels of ALT, AST, liver
and pancreas pathological changes in all groups were
observed at 3, 6 and 12 h after operation. Tissue
microarray (TMA) sections of hepatic tissue were
prepared to observe expression levels of Bax, Bcl-2
protein and Caspase-3, and changes of apoptotic
indexes.

RESULTS: Rat survival at 12 h, expression levels
of Bax, Caspase-3 protein and apoptotic indexes of
liver were all significantly higher in treated groups
than in model control group. While the liver and
pancreas pathological scores, contents of ALT, AST,
and expression levels of Bcl-2 protein were all lower in
treated groups than in the model control group.
CONCLUSION: Both Baicalin and Octreotide can
protect rats with SAP by decreasing the contents
of ALT, AST and expression levels of Bcl-2 protein,
and improving the expression levels of Bax protein,
Caspase-3 protein, and inducing apoptosis.
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INTRODUCTION

Severe acute pancreatitis (SAP) can cause systemic
inflammatory response syndromes (SIRS) such as
effusion of blood vessel, shock and multiple organ
functional disturbances or even multiple organ
dysfunction syndrome (MODS)!"?. SAP with extremely
hazardous onset process and quite high mortality
clinically remains unclear till now”. The main cause
of early death is multiple organ failure, which most
frequently affects liver, ez. Studies prove the incidence
of hepatic injury and its severity degree are positively
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correlated with the severity of pancreatitis and hepatic
injury prolongs the course of pancreatitis®’.

Presently, the main medications for SAP in
clinical practices are Somatostatin and its analogue
Octreotide. Their mechanism of action is maily to
inhibit pancreatin secretion, decreasing the generation
of endotoxin, inhibiting the release of inflammatory
mediators, and inhibiting platelet aggregation and other
stepst'®!3. However, their high price, short half life
and inconvenient administration have made it difficult
to popularize their clinical application in economically
poor and remote areas, resulting in the necessity of
finding other cheap and effective alternatives that
should be able to protect multiple organs!™*'°. There is
a great prospect for developing and utilizing traditional
Chinese medicine to treat SAP!''. Tts main advantages
include cheap price, extensive pharmacological actions
and fewer side effects. In this study, Baicalin, the main
effective ingredient of baikal skullcap root has been
chosen to treat rats with SAP. Antibacterial and anti-
inflammatory Baicalin can inhibit platelet aggregation,
eliminate oxygen free radicals and reduce the generation
of endotoxin. Baicalein, the metabolite of Baicalin in
body, is also potent at inhibiting pancreatin. Baicalin
can block multiple phases during SAP onset. Baicalin
also has many effects similar to those of Somatostatin
and its analogues. Therefore, Baicalin can be used more
extensively!' ¥,

In this experiment, tissue microarray (TMA) was
adopted to study the protective effects of Baicalin on
the liver of rats with SAP. The therapeutic effects of
Baicalin and Octreotide were compared to prove the
therapeutic effects of Baicalin on SAP.

MATERIALS AND METHODS

Material

Experimental animals: Clean grade healthy male
Sprague-Dawley (SD) rat in 250-300 g of body weight
were purchased from the Experimental Animal Center
of Medical School, Zhejiang University (China).

Experimental medicine and reagents: Sodium
taurocholate and sodium pentobarbital purchased
from USA Sigma Company, Octreotide purchased
from Swiss pharmaceutical company Novartis, 5%
Baicalin injection (China national invention patent
number Z1.200310122673.6) prepared by the first
author with 305 mmol/L osmotic pressure. Bax and
Bcl-2 antibody purchased from Santa Cruz Company.
The main reagent Takara in situ Apoptosis detection
Kit purchased from TaKaRa Biotechnology Co., Ltd,
PK (protease K) purchased from Sigma Company,
DAB (biphenyldiamine) purchased from China Huamei
Company. The above determinations were all operated
according to the instructions of the kits.

Experimental methods

Preparation methods of animal models: Prepared
135 SAP rat models zia retrograde injection of 3.5%
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sodium taurocholate to the pancreatic duct through
epidural catheter and duodenal papilla.

Rats grouping: The 135 SAP rat models were
randomly assigned to the model control group, Baicalin
treated group and Octreotide treated group, 45 rats
in each group while other 45 rats were assigned to
the sham-operated group. In sham-operated group,
only exploratory laparotomy was performed, namely
after entering abdominal cavity, checking pancreas and
duodenum and then closing abdomen. After that, the
above-mentioned groups were randomly divided into
3 h group, 6 h group and 12 h group, 15 rats in each

group[]}]()].

Dosage and methods

Baicalin treated group: The animal experiments of
5% Baicalin injection have been completed including the
acute toxicity test and SAP rat treated by small, middle
and large dose. The large dose can achieve the best
therapeutic effect (dose is 10 mg/h per 100 g) and the
dosage referred to the result of the previous preliminary
experiment. Ten min after successful modeling, Baicalin
treated group was first injected 5% Baicalin injection
10 mg/100 g via external jugular vein passage followed
by continuous intravenous administration (10 mg/h per
100 g) by microinfusion pumpl**1¢.

Octreotide treated group: The octreotide treated
group was first injected Octreotide 0.2 ng/100g via
external jugular vein passage followed by continuous
intravenous transfusion by a microinfusion pump at
a transfusion speed of 0.2 pg/h per 100 g. All above
dosages have been proved as effective dosages in the
previous preliminary experiment.

Sham-operated group and model control group:
Both groups were injected saline of equivalent volume at
the corresponding time points after operation.

Observing indexes and methods

Observations wete made at 2, 6 and 12 h after the
operation. Mortalities of rats in all groups followed by
batch execution of rats with observation of gross liver
pathological changes.

Hepatic tissue samples were collected and fixed
in accordance with relevant requirements and the
pathological score changes of liver and pancreas under
HE staining observed.

Changes of ALT (GPT) and AST (GOT) in serum
via blood sampling from heart were determined.

Bax, Bcl-2 and Caspase-3 protein expression:
TMA was applied to prepare the hepatic TMA
sections (2 mm in diameter) and the SP method for
immunohistochemical staining. After Bax, Bcl-2 and
Caspase-3 protein expression of lung tissue was
observed under light microscope, the comprehensive
judgment was carried out basing on the percentage of
positive cells: (-) in case positive cell count < 10%; (+) in
case positive cell count 10%-20%; (++) in case positive



Zhang XP et a/. Effects of Baicalin and Octreotide

6553

cell count 20%-50%; (+++) in case positive cell count >
50%.

TUNEL staining technique was performed to
observe the changes of hepatic apoptotic cells and the
apoptotic indexes were calculated. Apoptotic index =
apoptotic cell count/total cell count X 100%.

Statistical analysis

Values were presented as mean and standard
deviation for nomal distribution variables or median
and quartile range for highly skewed variables. The
significance of differences among the four groups
was tested using the Kruskal-Wallis test for highly
skewed data and analysis of variance (ANOVA) for
normal distribution data. Mutiple comparisons were
subjected to Bonfferoni correction test. The Chi-
square test was used to evalute equality of frequencies
for discrete variables. Correlations were tested using
the Spearman rank correlation coefficients. P < 0.05
was considered statistical significant and all statistical
analyses were conducted using SPSS version 11.5 for
windows.

RESULTS

Survival rate

The mortalities of the model control group were
respectively 0% (0/15), 13.33% (2/15) and 33.33%
(5/15) at 3, 6 and 12 h, all the mortalities of Baicalin
treated group and Octreotide treated group were 0% at
different time points. The entire sham-operated group
survived at the different time points. The survival
of model control group was 66.67% (10/15) at 12 h
while the survivals of both Baicalin treated group and
Octreotide treated group were 100% at 12 h, indicating
marked difference (P < 0.05)11,

Pathological changes of liver

Model control group: (1) Gross changes. 3 h group:
Mild swelling of liver, local grey plaques in liver of
individual rat, obscure boundary; at 6 h and 12 h pale
and muddy liver color or hemostasis change, part with
scattered grey plaques or necrosis manifestation in
irregular shapes, especially obvious at edge of liver; (2)
Changes under light microscope. 3 h group: Swelling and
apomorphosis of liver cells, inflammatory cell infiltration
in portal area, dilation and hyperemia of sinus hepaticus,
scattered focal or punctate necrosis in hepatic lobules;
6 h group: Obvious swelling of liver cells, collapse of
liver cell cord within hepatic lobules caused by integrality
damage due to relatively large area of focal necrosis of
liver cells, local sinus hepaticus narrowing or vanishing,
increased range and area of liver cell necrosis, visible
focal or large lamellar necrosis, mainly hemorrhage
necrosis and some coagulation necrosis, inflammatory
cell infiltration within necrosis focus, obvious congestion
in partial sinus hepaticus (Figure 1A); 12 h group:
Obviously damaged hepatic lobule structure, further
increased range and area of cell necrosis, residual
metamorphic liver cells only at periphery of partial

hepatic lobules; relatively large area of inflammatory
cell infiltration within lobules or portal area, obvious
congestion in sinus hepaticus (Figure 1B).

Baicalin and Octreotide treated group: (1) Gross
changes. The gross liver pathological changes of the
Baicalin and Octreotide treated group were milder
than those of the model control group; (2) Changes
under light microscope. Baicalin treated group at all
time section: mild swelling of liver cells, mild dilation
and hyperemia change of sinus hepaticus, scattered
inflammatory cell infiltration in portal area; 6 h and 12 h
group: Punctate necrosis and/or mild focal necrosis of
liver cells, no obvious lamellar necrosis, inflammatory
cell infiltration in portal area. The gross pathological
changes in all groups were milder than those of the
model control group; there was no marked difference
between the Baicalin and Octreotide treated group,
but Baicalin treated group had milder pathological
manifestations (Figure 1C and D).

Sham-operated group: (1) Gross changes. No obvious
swelling of liver, normal color; (2) Changes under light
microscope. Complete structure of hepatic lobules,
occasional inflammatory cell infiltration in portal area.
Most liver cells have normal morphous, some local
swelling of liver cells, cholestasis and stenosis of sinus
hepaticus (Figure 1E).

Comparison of liver pathological scores in all
groups: The pathohistological severity score standard
made by first authot™. The scores of the model control
group, Baicalin treated group and Octreotide treated
group were significantly exceeded the sham-operated
group at the different time points (P < 0.001). The
scores of the Baicalin treated group and Octreotide
treated group were significantly lower than that of the
model control group at 12 h (P < 0.05). There was no
marked difference between the Baicalin treated group
and Octreotide treated group at the different time points
(P> 0.05) (Table 1).

Pathological severity score of pancreas: A modified
Schmidt’s severity score standard of pancreas made by
us was referred!"”. The pancreatic severity score in model
control group, Baicalin treated group and Octreotide
treated group significantly exceeded than that in sham-
operated group (P,  ,,, < 0.001). The pancreatic severity
score of Baicalin treated group was significantly lower
than that in model control group at 12 h (P,, < 0.01),
and Octreotide treated group was significantly lower
than those in model control group at 6 h and 12 h
Py, 1o, < 0.01). There was no marked difference in
pancreatic severity score between Baicalin treated group
and Octreotide treated group at 3, 6 and 12 h (P, |, >
0.05) (Table 1).

Comparison of serum ALT (GPT) contents in all

groups: The model control group and treated groups
were significantly higher than the sham-operated group
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Table 1 Comparison of different pathological indexes [M (Qg)]

Indexes Sham-operated group Model control group Baicalin treated group Octreotide treated group
3h 6h 12 h 3h éh 12 h 3h éh 12 h 3h 6h 12 h
Pathological score 0.0 0.0 0.0 2.0' 3.0' 3.0' 1.0' 2.0' 2.0 2.0' 2.0' 2.0
of liver (0.0) (0.0) (0.0) (1.0) (1.0) 025  (20) (0 (20 (2.0) (2.0) (1.0)
Pathological score 0.0 0.0 0.0 8.0' 9.0' 105" 7.0 7.0' 9.0 7.0' 6.0 8.0
of pancreas (1.0) (1.0) (1.0) (2.0) (3.0) (15  (15) (60 (40 (2.0) (2.0) (2.0)
Bax 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0°
(0.0) (0.0) (0.0) (1.0) (0.0) 0.0) (0.5 10) (0.0 (1.0) (1.0) (1.0)
Bcl-2 0.0 0.0 0.0 0.0 3.0° 0.0 0.0™* 0.0° 0.0° 0.0° 0.0° 0.0°
(0.0) (0.0) (0.0) (1.0) (2.5) (20 (L0 00) (0.0 (0.0) (0.0) (0.0)
Caspase-3 0.0 0.0 0.0 0.0° 0.0° 0.0° 0.0° 0.0° 1.0™ 1.0° 0.0° 0.0°
(0.0) (0.0) (0.0) (1.0) (1.0) 1.0) (L0 10) (10 (1.0) (1.0) (1.0)
Apoptosis indexes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02*¢  0.00 0.00 0.02*¢ 0.00™
(0.00) (0.00) (0.00) 0.00)  (0.00)  (0.00) (0.00)  (0.10)  (0.00) (0.04)  (0.04)  (0.06)

'P < 0.001, vs sham-operated group. P < 0.05, *p < 0.01, vs sham-operated group; P < 0.05, 4P < 0.01, vs model control group; °P < 0.05, vs octreotide treated
group.

Figure 1 Pathological changes of liver under light microscope. A: Lamellar hemorrhagic necrosis, model control group (6 h); B: Massive hemorrhagic necrosis,
model control group (12 h); C: Spotty necrosis of liver cell, Baicalin treated group (12 h); D: Piecemeal necrosis, Octreotide treated group (12 h); E: Normal liver,
sham-operated group (12 h). (HE, x 200).

at all time points (P < 0.001). The Baicalin treated group was significantly lower than the model control group at all
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Table 2 Comparison of ALT, AST contents in blood [M (Qg)]

Indexes  Sham-operated group Model control group

Baicalin treated group

Octreotide treated group

3h 6h 12 h 3h 6h 12 h

ALT 28 (12) 29(10) 35(9)  332' (140) 623'(193) 641" (163)
AST 130 (37) 142 (26) 158 (29) 528' (270) 975' (242) 987" (230)

6h 12h 3h é6h 12 h
102" (99) 150" (69) 178" (111) 208" (128) 158" (57) 226" (50)
221" (205) 306> (225) 472'% (114)  423'°(229) 420'* (163) 513" (258)

'P < 0.001, vs sham-operated group; *P < 0.001, vs model control group; *P < 0.001, vs octreotide treated group. °P < 0.05, vs model control group; °P < 0.05,

4P <0.01, vs octreotide treated group.

Figure 2 TMA of liver was prepared and immunohistochemical staining.
A: Bax protein expression level was “++”, model control group (3 h); B: Bcl-2
protein expression level was “+++”, model control group (6 h); C: Caspase 3
protein expression level was “++”, Octreotide treated group (6 h). (x 200).

time points (P < 0.001), the Octreotide treated group
were significantly lower than the model control group
(P < 0.001). The Baicalin treated group was significantly
lower than the Octreotide treated group at 3 h (P < 0.01),
no marked difference between the Baicalin treated group
and Octreotide treated group at 6 h (P > 0.05), the
Baicalin treated group was significantly lower than the
Octreotide treated group at 12 h (P < 0.05) (Table 2).

Comparison of serum AST (GOT) contents in all
groups: The model control group and treated groups
were significantly higher than the sham-operated group
at all time points (P < 0.001). The Baicalin treated group
was significantly lower than the model control group
(P < 0.001), the Octreotide treated group significantly
lower than the model control group (P < 0.05), and
the Baicalin treated group significantly lower than the
Octreotide treated group (P = 0.001) at 3 h. The Baicalin
treated group was significantly lower than the model
control group (P < 0.001), the Octreotide treated group
significantly lower than the model control group (P <
0.001) at 6 h and 12 h. The Baicalin treated group was
significantly lower than the Octreotide treated group at
6 h (P < 0.05), no marked difference between the
Baicalin treated group and Octreotide treated group at
12 h (P> 0.05) (Table 2).

Comparison of the expression level of Bax protein
in liver: The positive Bax protein staining position
was in cytoplasm of liver cell. There was no marked
difference in all groups at 3 h (P > 0.05). The Octreotide
treated group significantly exceeded the sham-operated
group at 12 h (P < 0.01). Both the Baicalin treated group
and Octreotide treated group significantly exceeded the
sham-operated group (P < 0.05) and the Baicalin treated
group significantly exceeded the model control group
(P < 0.05) at 6 h (Table 1 and Figure 2A).

Comparison of the expression level of Bcl-2 protein
in liver: The positive Bcl-2 protein staining position
was in cytoplasm of liver cell. There was no marked
difference between the Octreotide treated group
and sham-operated group, the model control group
significantly exceeded the sham-operated group (P <
0.05), the Octreotide treated group significantly lower
than the model control group (P < 0.05) at different
time points. The Baicalin treated group significantly
exceeded the sham-operated group at 3 h (P < 0.05), the
Baicalin treated group significantly lower than the model
control group at 6 h (P < 0.05), the Octreotide treated
group significantly lower than the Baicalin treated group
at 3 h (P < 0.05) (Table 1 and Figure 2B).

Comparison of the expression level of Caspase-3
protein in liver: The positive staining signal of
Caspase-3 protein was localized in the cytoplasm of
hepatic cells. At all time points after operation, the
staining intensity of Caspase-3 protein in liver in the
model control group, the Baicalin treated group and
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Figure 3 TMA of liver was prepared and conduced TUNEL staining, observing the changes of apoptotic indexes. A: model control group (3 h), there was no
apoptotic cell; B: Baicalin treated group (3 h), several hepatic apoptotic cells appeared; C: Baicalin treated group (6 h), several apoptotic hepatic Kupffer cells; D:
Baicalin treated group (12 h), several apoptotic hepatic Kupffer's cells; E: Octreotide treated group (3 h), several apoptotic hepatic Kupffer's cells. (TUNEL, x 400).

the Octreotide treated group were significantly higher
than that in the sham-operated group (P < 0.05, P <
0.01 and P < 0.05, respectively); at 12 h after operation,
the staining intensity in the Baicalin treated group was
obviously higher than that in the model control group
(P < 0.05); at all time points after operation, no marked
difference was noted between the Baicalin treated group
and the Octreotide treated group (P > 0.05) (Table 1 and
Figure 2C).

Comparison of apoptosis indexes in liver: Apoptosis
occurred to liver Kupffer cells and liver cells. There was
no marked difference in all groups at 3 h (P > 0.05); the
Baicalin treated group significantly exceeded the sham-
operated group (P < 0.05) and model control group
(P < 0.01) at 6 h; Octreotide treated group significantly
exceeded the sham-operated group and model control
group at 6 h and 12 h (P < 0.05) (Table 1 and Figure 3).

www.wjgnet.com

Comparison of correlations among all indexes
Correlations between hepatic apoptosis indexes and
Bax, Bcl-2: The 3 h apoptosis indexes of the Baicalin
treated group was positively correlated with Bax (P <
0.001); the 12 h apoptosis indexes of the Baicalin treated
group was positively correlated with Bax (P < 0.05); the
3 h apoptosis indexes of the Octreotide treated group
was positively correlated with Bax (P < 0.01); There was
no correlation between apoptosis indexes in all groups
and Bcl-2 (P > 0.05).

Correlations between pathological score of hepatic
injury and ALT, AST: The 6 h pathological score
of the model control group was positively correlated
with ALT (P < 0.01). The 3 h pathological score of
the Baicalin treated group was positively correlated
with AST (P < 0.01); the 12 h pathological score of
the Baicalin treated group was positively correlated



Zhang XP et a/. Effects of Baicalin and Octreotide

6557

with ALT (P < 0.05). The 3 h pathological score of
the Octreotide treated group was positively correlated
with ALT (P < 0.05); the 6 h pathological score of the
Octreotide treated group was positively correlated with
ALT (P < 0.001) and meanwhile AST (P < 0.05); the
12 h pathological score of the Octreotide treated group
was positively correlated with ALT (P < 0.01).

DISCUSSION

As the morbidity and mortality of SAP increases,
improving the clinical therapeutic effects on SAP and
finding cheap alternates with precise therapeutic effects
and fewer side effects have been the hot spots of
clinical research . Our study results show the main
mechanism of MODS onset during AP is the abnormal
activation of mononuclear-macrophage system which
generates excessive cytokinesPd. Kupffer cells of liver,
which is the largest fixed macrophage population in
body, account for 80%-90% of the total mononuclear
macrophage system. They must affect the progression
of SAP state. Therefore, it is necessary to find cheap
alternates with precise therapeutic effects and fewer side
effects to protect rats with SAP from hepatic injury.

As one of the common clinical SAP medications
at present, Octreotide can effectively reducing SAP
complications and improve survivall>»l. However, it
is also expensive and inconvenient. It is still not sure
whether Octreotide can protect liver, leading to the
need of further study. However, Baicalin is cheap and
convenient. Baicalin also can protect liver. At present,
our hospital is still the only hospital that has submitted
a study repott on SAP treated by Baicalin injection!™ ¢l
We have been granted a Chinese invention patent
number for our Baicalin injection prescription, which
has paved the way for further developing and utilizing
the new drug;

This study showed the pancreatic score of Baicalin
treated group was significantly lower than that in model
control group at 12 h, which mentioned that Baicalin
can relieve the severity of pancreas in SAP procedure.
The protective effect of Baicalin may be related to
inhibit secretion of pancreatin and decrease the contents
of endotoxin and TNF-a.. From the prospect of hepatic
pathological score, spotty necrosis and/or mild focal
necrosis, visible inflammatory cell infiltration in portal
area and no lamellar necrosis were observed in Baicalin
treated group microscopically. The gross pathological
changes were milder in Baicalin treated group than
in model control group. And there was no difference
between Baicalin treated group and Octreotide treated
group in gross changes!'.

ALT is the abbreviation for alanine aminotransferase.
It is found mainly in liver cells. AST is the abbreviation
for aspartate aminotransferase, which is found mainly
in cardiac muscle, followed by the liver. Both are non-
specific intracellular functional enzymes and are normally
found in the serum at very low levels. When hepatic cells
are damaged, their membrane permeability increases. As
a consequence, cytoplasmic ALT and AST are released

into the blood, resulting in an increase in the activities
and contents of serum ALT and AST. Therefore, serum
ALT and AST levels are sensitive parameters for the
evaluation of hepatic cell damage. The correlation
analysis has demonstrated a positive correlation between
6 h and 12 h pathological scores and ALT (P < 0.01 and
P < 0.05), and a positive correlation between 3 h score
and AST (P < 0.01) in Baicalin treated group, which
means Baicalin can alleviate the hepatic injury of rats
with SAP, and protect rats from SAP hepatic injury. We
believe these effects of Baicalin are related to its many
capacities. For instance, Baicalin can lower AST and AST
content in serum, and down regulate the expression level
of hepatic Bcl-2 protein. According to our results from
a series of experiments, we believe that the protective
effect of Baicalin and Octreotide on the liver may be
mediated by reducing the contents of inflammatory
mediators such as NO, MDA, TNF-a., I1L-6 and PLA,
et 14-1()].

Bax and Bcl-2 are two important components of
apoptosis regulating system. When Bax forms dimers, it
will induce apoptosis. As Bcl-2 expression increases, the
apoptosis promoting effect of Bax dimers are inhibited.
In this experiment, it was found that the expression
levels of both Bax protein and Bcl-2 protein rose
during SAP. It is possible that both apoptosis induction
and inhibition have been enhanced so equally that no
marked difference occurred between model control
group and sham-operated group in apoptotic index.
In addition, according to the experimental results, the
expression level of Bax protein at 6 h was higher in
Baicalin treated group than in model control group (P <
0.05). The expression levels of Bcl-2 protein at 6 h and
12 h were lower in Baicalin treated group than in model
control group (P < 0.05). These findings indicate that
Baicalin can induce Bax and inhibit the expression of
Bcl-2 protein to let apoptosis inducing factor prevail in
treated group. Therefore, Baicalin can protect liver and
alleviate pathological changes. The expression levels of
Bcl-2 protein were lower in Octreotide treated group
than in model control group at different time points.
The apoptotic indexes at 6 h and 12 h were higher in
Octreotide treated group than in model control group
(P < 0.05). These findings indicate that Octreotide can
induce apoptosis in hepatic cells. From the prospect of
correlation analysis, the apoptotic indexes at 3 h and 12
h were positively correlated with Bax, and not correlated
with Bcl-2 in treated group, which means that Bax gene
participates in the regulation of apoptosis of hepatic cell
while Be/-2 gene may prevent the apoptosis of hepatic
cell and promote its hyperplasia during hepatic injury of
rats with SAP.

Caspase-3 is an interleukin-converting enzyme
that belongs to a member of caspase family (cysteine
protease)?>*. Some studies have demonstrated that
cell apoptosis is negatively correlated with the severity
of SAPP#] Activated Caspase-3 is the main executor
of cell apoptosisP*!and wotks as the final common
signal molecule of various apoptotic mechanisms?.
During apoptosis signal transduction, caspases function
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as downstream signal molecules. The binding of
caspases to cytochrome c can induce the activation
of Caspase-3 which enables cell apoptosis completed.
Some characteristic markers for cell apoptosis, such as
chromosome condensation and DNA fragmentation,
are directly related to Caspase-37>. This study showed
that, at 12 h after operation, the expression level of
Caspase-3 protein in liver in the Baicalin treated group
was significantly higher than that in the model control
group, suggesting that Baicalin is able to effectively
upregulate the expression of Caspase-3 protein and
promote apoptosis. Although some studies have
indicated that cell apoptosis is positively correlated
with hepatic injury®", the results of the present study
showed that low proportion of hepatic apoptosis at the
catly stage was favorable to the body. Considering that
apoptotic cells do not release inflaimmatory mediators
and, therefore, reduce their contents and weaken the
body’s inflammatory reaction™, we believe that cell
apoptosis which occurred at early stage of SAP has
some protective effect on the liver.

The TMA we adopted has surpassed the traditional
tissue pathological section technique that is inefficient
only using a single samplet®. There is a great potential
for TMA in oncopathological research since it can
achieve high-throughput, reliable results and so on. This
field is also the focus of current study?*#!l.

In conclusion, Baicalin and Octreotide can enhance
the apoptosis promoting effect of Bax dimmers by
lowering the expression level of Bcl-2 protein, leading
to the apoptosis of hepatic Kupffer cells and hepatic
cells, thus alleviating the pathological changes of liver.
Baicalin and Octreotide also can lower the content of
ALT, AST in serum to improve the survival of rats with
SAP. Baicalin is more advantageous than Octreotide
in many aspects. TMA is time and energy saving,
highly efficient and representative for the pathological
examination of pancreatitis. We believe that as a cheap
new drug with precise therapeutic effects and fewer
side effects, Baicalin can play certain role in future SAP
treatment.

COMMENTS

Background

Severe acute pancreatitis (SAP), which is a systemic disease, seriously life-
threatening with acute onset, severe state and multiple complications can
cause multiple organ injuries, especially to liver. Octreotide mainly treats SAP
by inhibiting trypsin secretion, lowering endotoxin generation, inhibiting the
release of inflammatory mediators and platelet aggregation, efc. As the main
effective ingredient of Scutellaria Baicalensis Georgi, the pharmacologic effects
of Baicalin (monomer) can antagonize multiple phases during SAP onset,
Baicalin is a possible medication for treating SAP. This article has observed the
effects of Baicalin and Octreotide on SAP with hepatic injury at different time
points, and compared their therapeutic effects and mechanisms, providing the
theoretical basis for application of Baicalin to treat SAP with hepatic injury.
Research frontiers

Tissue microarray (TMA) has become a new member of the chip family
recently. This technique has been extensively applied to the technological
fields. It surpasses the concept of traditional histopathologic slide which can
afford the relevant biological function study at the three levels including gene,
genetic transcription and related expression product. Presently, there are some
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reports on Baicalin treatment of SAP made by the authors. This experiment is
one of series studies about Baicalin treatment to SAP. The authors applied TMA
technique to prepare the sections of liver samples, and conducted pathological
examinations of different indexes.

Innovations and breakthroughs

Firstly, the authors applied TMA technique to study the pathological changes in
SAP complicated with hepatic injury; Secondly, they found Baicalin injectin has
good effects to treat SAP rats, and has a similar function with Octreotide.

Applications

The application of hepatic TMA in the study of SAP is economical and efficient,
and it is worthy to be further popularized. This article will make us realize the
value of applying Baicalin in SAP treatment.

Terminology

Caspase-3 is an interleukin-converting enzyme that belongs to a member of
caspase family (cysteine protease). Activated Caspase-3 is the main executor
of cell apoptosis and works as the final common signal molecule of various
apoptotic mechanisms.

Peer review

This article showed that the Baicalin and Octreotide can protect rats with SAP
by improving the expression levels of Bax protein, Caspase-3 protein, efc. This
is a well-written paper.
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