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Abstract—Objective: This study was designed to study the
antitumor, antioxidant activity and antihypoxia of Uighur
medicine Seeds of Nigella glandulifera Freyn (SNF) in the
$180 and EAC mice tumor model. Methods: A total of 100
were randomly divided into five groups with 20 animals in
each group: control group, model group, Seeds of Nigella
glandulifera Freyn ethanol extract (SNFEE) group, Seeds of
Nigella glandulifera Freyn water extract (SNFWE) group,
cyclophosphamide group. The serum levels of superoxide
dismutase (SOD), malonaldehyde (MDA), and
glutathione-catalase (GSH-PX) were analyzed, and the mice
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were also subjected to a hypoxia tolerance test. Their
climbing ability was also analyzed. Results: The findings of
the study revealed that SNF-treatment leads to an increase
in blood serum SOD and GSH-PX levels but a decrease in
blood serum MDA levels. Moreover, SNF-treatment
enhanced the survival time of mice maintained under
hypoxic conditions and improved their mice climbing ability.
Conclusion: The results of this study indicate that SNF has
obvious antitumor, antihypoxia and antioxidative effects.

Keywords-Uighur medicine; Seeds of Nigella Glandulifera
Freyn; antioxidant; antitumor; antihypoxia



I INTRODUCTION

Seeds of Nigella glandulifera Freyn is widely
distributed in the Xinjiang region of China and has long
been used in traditional Uighur medicine for the treatment
of diseases such as diuretic, brain and kidney supplement,
blood  circulation improvement, detoxification,
galactagogue, menstruation improvement, cough drop,
hair blacken and anti-aging [1-5]. Nigella glandulifera
Freyn has been studied anti-tumor and immune effects of
EAC section indicators of tumor [6]. Study on effect of
total saponins from Nigella glandulifera Freyn on
inflammatory mediators and ERK/MAPK pathway in
stimulated macrophage has been studied [7]. The
Investigation of Effective Chemical Groups in Uighur
Plant Nigella glandulifera Freyn on Relieving Cough,
Expelling Phlegm and Anti-inflammatory has been
studied [8]. Nigella glandulifera Freyn’s antitussive,
expectorant, anti-inflammatory effective parts have been
studied [9]. HPLC Fingerprint Spectrum of Nigella
glandulifera Freyn has been studied [10]. Uygur hospital
to do their preparations immune enhancer for cancer
therapy. To sum up the reasons we are ready to study.

Il.  MATERIALS AND METHODS

A. Chemicals and reagents

Seeds of Nigella glandulifera Freyn (SNF) were
purchased in the Minority Hospital of Xinjiang
Autonomous Region. Cyclophosphamide was obtained
from the HengRui Pharmaceutical Co., Ltd (JiangSu under
the State food and Drug Administration, Batch Number:
H32020857). The Verapamil Hydrochloride injection
preparation was obtained from the Shanghai Hefeng
Pharmaceutical Co., Ltd (Batch Number: 090201). The
superoxide dismutase (SOD) kit was obtained from
Nanjing bio-engineering research institute (Batch Number:
20100420). Similarly, the malonaldehyde (MDA) kit was
obtained from the Nanjing bio-engineering research
institute (Batch Number: 20100420). The
glutathione-catalase (GSH-PX) kit was obtained from the
Nanjing bio-engineering research institute (Batch Number:
20100420).

B. Animals and treatment

Kunming’s mice (4-6 weeks old) of the SPF level
(body weight 202 g) were provided by the Laboratory
Animal Center of the XinJiang Medical University.
Experiments conducted in China Lanzhou military
hospital. The Laboratory Animal Centre of Medicine
Animal Care and Use Committee of the China Lanzhou
military hospital at Urumqi approved all experimental
protocols (N0:200905207). The mice were bred under
regular laboratory conditions, with a controlled room
temperature and a 12/12-hour light—dark cycle with free
access to standard rodent chow and water. A total of 100
were randomly divided into five groups with 20 animals
in each group: (1) control group, (2) model group, (3)
Seeds of Nigella glandulifera Freyn ethanol extract
(SNFEE) (250 mg/kg) group, (4) Seeds of Nigella
glandulifera Freyn water extract (SNFWE) (250 mg /kg)
group, (5) cyclophosphamide (CY) group. The S180 cells
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were supplied by the Laboratory Animal Center of
Xinjiang Military Hospital and the EAC cells were
supplied by the China Center for Type Culture Collection,
Wuhan University.

C. The S180 and EAC transplantation models

With the exception of the control group, a 0.2 mL
suspension containing 1< 10’ cells/ml of 7-day-old $180
or EAC cells was transplanted into the right axilla of each
mouse. The whole operation was finished in 30 min. The
control and model groups were treated with 20 mg/kg
physiological saline, and the SNF and CY groups were
treated with their respective doses of drug orally 24 h
after tumor inoculation. The animals’ general health
statuses were monitored daily for 10 days.

D. Assessment of tumor weight, thymus, liver, and spleen
index

Twenty-four hours after their last dosage, the mice
were Killed by cervical dislocation and the thymus, spleen,
liver, and solid tumors were excised and weighed.
Anticancer activity in vivo was expressed as an inhibitory
rate and was calculated using the formula: [(A — B)/A] =
100%, where A and B indicate the mean tumor weights of
the model group and experimental groups, respectively.
The spleen, liver and thymus were evaluated by the organ
index formula: spleen, liver, or thymus weight (g)/body
weight (9).

E. The effect of SNF treatment on climbing ability in the
$180 or EAC tumor-bearing mice

As previously described, for each cell type 100 mice
were randomly divided into five groups. Each group was
composed of 20 mice, 10 males and 10 females. This
process was repeated for the EAC cells. Twenty-four
hours after the cells were implanted the mice were treated
with the respective drugs. For the SNF-treated mice, there
were two groups who were treated with SNF daily: Seeds
of Nigella glandulifera Freyn ethanol extract (SNFEE)
(250 mg/kg gavage) group; Seeds of Nigella glandulifera
Freyn water extract (SNFWE) (250 mg /kg gavage) group.
Animals in the CY group received a 20 mg/kg
intraperitoneal injection once daily commencing from the
second day following cell implantation. In the model
group, the mice received a saline gavage once daily.
Animals in the control group received no intervention or
tumor inoculation. The mice received treatment for 10
days after the last gavage the mice were challenged with
the climbing test, in which a length of bamboo (15 cm)
was hung in the air and the mice required to climb from
the bottom to the top. Each attempt was timed, and the
timer was stopped when the mice fall down. The climbing
time for each group was averaged, and the climbing time
extension rate was calculated according the formula:
(sample group time/ control group time-1) X 100%.

F. Mouse blood serum SOD, MDA, and GSH-PX target
determination

As outlined previously, following cell inoculation and

10 days of continuous drug treatment on the 10th day
bloody was obtained via an orbital bleed. The samples



were set aside for 30 min, centrifuged at 3000 X g for 20
min and, using the respective kits, the blood serum SOD,
MDA, or GSH-PX content was analyzed.

G. The effect of SNF treatment in the S180 or EAC
tumor-bearing on resistance to hypoxia

For each cell type, the mice were divided into two
groups: normal pressure and hypoxia. For each group,
100 mice were randomly divided into five groups of 20
animals as mentioned in the previous section (four
treatment groups and one control group). The mice
received treatment SNF, verapamil (Ver; 4 mg/kg
intraperitoneal) or saline treatment continuously for 10
days. Twenty-four hours after the last gavage, the mice
were placed into a 250 ml wide-mouth bottle containing
sodium lime (one mouse/bottle). Vaseline was used to
close the bottle and the time until the mouse died was
recorded.

H. Statistical procedures

Using SPSS 17.0, normality and variance
homogeneity were tested. The mean and standard
deviation were calculated, followed by single-factor
variance analysis and card side examination of the results.
The groups were compared by ANOVA and P < 0.05 was
considered statistically significant.

1. RESULTS

A. The influence of mice daily activities

Following treatment, the mice’s behavior, including
their drinking, autonomic activities, urination and general
appearance were monitored daily. No secretions from the
eyes, ears, nose, or mouth were observed. Animals who

received SNFEE showed normal activity, mental status,
and clean fur. The tumor growth incubation period (TT)
was 3 days, and tumor growth velocity (TS) was slower
than the model (saline treatment) group. In the group who
received SNFWE, normal activity, a good mental state
(better than SNFEE group), and clean fur (better than
SNFEE group) were noted. In this group, the TT was 3
days; however, TS was slower than in the SNFEE group.
In the CY-treated group, normal activity, good mental
state (better than SNFEE group), clean fur (better than
SNFEE group), and a TT of 4 days and slowest TS of all
groups were observed. The model group (saline treatment
only) showed decreased activity, enlarged tumor growth,
unclean fur and listlessness behavior with a TT of 2 days
and TS fastest of all groups were observed.

B. Inhibitory rate on the growth of transplanted tumors
in S180 and the organ weight ratio

The anticancer effects of SNF treatment in the
S180-bearing mouse are shown in TABLE I . and TABLE
IT. Treatment with the CY and SNF resulted in a marked
suppression of tumor growth, as observed by the
decreased tumor weights. Compared with the model
group, the inhibitory rate for SNFEE, SNFWE and
CY-treated groups were 42.07, 54.09 and 48.91%,
respectively. The SNFEE groups showed significant
inhibition on tumor weight compared with the CY-treated
group (P < 0.05). However, the spleen, the liver or
thymus index in SNFEE and SNFWE groups did not
decrease significantly compared with the model group
[TABLE II.]. The results indicated that in vivo SNF
treatment did not cause any serious toxic effects on the
immune systems of the S180-bearing mice.

TABLE [ . ANTITUMOR ACTIVITY OF THE SNF IN MICE TRANSPLANTED S180TUMOR ( X4SD)

Group Dosage Tumor weight ~ Thymus weight ~ Spleen weight Liver weight Body weigh
(g/kg) (g) (g (@) (@) (@)
control 0 0.000=0.000 0.10640.005 0.09840.013 1.20440.028 29.770290.401
model 0 0.59940.043 0.10540.11 0.113+0.007 1.37740.292 28.91840.550
CcY 0.02 0.30640.016 0.07640.011 0.07740.011 1.14140.030 28.43540.685
SNFEE 0.25 0.34740.059™ 0.10340.020 0.10440.014* 1.21640.073 28.4690.803
SNFWE 0.25 0.27540.029" 0.17140.221 0.11740.013* 1.36340.118* 29.652+40.928*

*different from the model group, *p <0.05; A different from the CY group, #p <0.05

TABLE II. INHIBITION OF SNF ON THE GROWTH OF TRANSPLANTED TUMORS IN S180 INDUCED MICE AND ORGAN WEIGHT RATIO

( x4SD)
Thymus weight / Spleen weight / Liver weight / -
Group I(Do/sljg)e Mouse weight Mouse weight Mouse weight Inhlbl(g?r)y rate

9/kg (gl (gl (gl °

control 0 0.00356.00020 0.00329+0.00044 0.0404529.00089 0

model 0 0.003630.00036 0.0039140.00025 0.0476140.00994 0
cYy 0.02 0.00267+0.00039 0.0027140.00039 0.0401449.00110 48.91
SNFEE 0.25 0.00362+.00070 0.00366+40.00052*  0.04274=40.00289 42.07
SNFWE 0.25 0.00579+49.00753 0.0039540.00040*  0.0461140.00555 54.09

*different from the model group, p<0.05; A different from the CY group, p <0.05



_ and SNFWE groups showed a significant inhibition of
C. :Ergiléogﬁgiﬁeoonrgt]gi %gl\gm (:;ttiroansplanted tumors tumor weight compared with the CY-treated group (P <
0.05). Moreover, the spleen, liver, or thymus index for the
The anticancer effects Of SNF treatment in the SNFEE and SNFWE groups d|d not decrease
EAC-bearing mouse are shown in TABLE IIl. and sjgnificantly compared with the model group [TABLE
TABLE IV. Treatment with CY and SNF resulted in [V ]. The results indicated that in vivo SNF did not cause
marked suppression of tumor weight. Compared with the  any serious toxic effects on the immune systems of the
model group, the inhibitory rate for the SNFEE and EAC-bearing mice.
SNFWE groups and the CY group in EAC-bearing mouse
were 43.75, 59.54 and 51.15%, respectively. The SNFEE

TABLE III. ANTITUMOR ACTIVITY OF THE SNF IN MICE TRANSPLANTED EAC TUMOR ( X4SD)

Grou Dosage Tumor weight Thymus weight Spleen weight Liver weight Body weight
P (glkg) (@ ) (@) (@ (@
control 0 0.000=0.000 0.10740.007 0.096+0.008 1.24940.031 31.08740.784
model 0 0.60840.036 0.10040.009 0.11540.012 1.26440.074 29.30640.979
cY 0.02 0.29740.027 0.07140.014 0.07840.011 1.14340.035 26.03620.800
SNFEE 0.25 0.34240.041"* 0.10840.020* 0.0960.007"* 1.23940.063* 28.07640.497"
SNFWE 0.25 0.24620.016™ 0.09540.011* 0.12040.014* 1.41020.110™ 30.31740.513™

*different from the model group, *p <0.05; # different from the CY group, # p <0.05

TABLE IV. INHIBITION OF SNF ON THE GROWTH OF TRANSPLANTED TUMORS IN EAC INDUCED MICE AND ORGAN WEIGHT RATIO

( x4SD)
Grou Dosage Thymus weight / Spleen weight / Liver weight / Mouse Inhibitory rate
P (g/kg) Mouse weight (g/g) Mouse weight (g/g) weight (g/g) (%)
control 0 0.0034449.00020 0.00309+49.00028 0.0402140.00171 0
model 0 0.0034149.00028 0.0039249.00028 0.0432140.00344 0
CcY 0.02 0.0027329.00057 0.00300240.00047 0.0439240.00141 51.15
SNFEE 0.25 0.0038540.00072* 0.00342+0.00024" 0.0441440.00242 43.75
SNFWE 0.25 0.003132.00033 0.00396-0.00049* 0.0465140.00356 59.54

* different from the model group, p < 0.05;* different from the CY group, p < 0.05

E. The effect of SNF treatment on the climbing ability of
EAC tumor-bearing mice

As shown in Fig .2, when compared with the control
group. The SNFEE and SNFWE groups treatment led to
an improvement in mice climbing time; however, the
effects were most pronounced in the group receiving the
SNFWE group (P < 0.05).

D. The effect of SNF treatment on the climbing ability of
$180 tumor-bearing mice

As shown in Fig .1, The SNFEE and SNFWE groups
improved the climbing time. The effect on the SNFWE
group was the greatest and reached significance when
compared with the control group (P < 0.05).
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Figure 1. The effect of SNF treatment on climbing ability in the S180

tumor-bearing mice Figure 2. The effect of SNF treatment on climbing ability in the EAC

tumor-bearing mice
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F. Blood serum SOD, MDA, and GSH-PX levels in the
$180 tumor-bearing mice

Blood serum analysis revealed that when compared to
the SNF -treated mice, in the CY-treated mice, the SOD
and GSH-PX content were reduced (P < 0.05). In the
SNFWE group, the SOD and GSH-PX serum levels were
the closest to control values [Fig .4]. For MDA levels, the
SNFWE group was the lowest, when compared with the
control group (P < 0.05) [Fig .3]. Further, when compared
against the model group, blood serum SOD and GSH-PX
levels in the SNFWE group were significantly reduced (P
< 0.05). In the SNFWE group, SOD and GSH-PX levels
were the highest, being close to or surpassing the control
levels.
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Figure 3. Blood serum MDA levels in the S180 tumor-bearing mice

Figure 4. Blood serum SOD and GSH-PX levels in the S180

tumor-bearing mice

G. Blood serum SOD, MDA, and GSH-PX levels in the
EAC tumor-bearing mice

Blood serum analysis revealed that when compared to
the SNF -treated mice, in the CY-treated mice, the SOD
and GSH-PX content were reduced (P < 0.05). In the
SNFWE group, the SOD and GSH-PX serum levels were
the closest to control values [Fig .6]. For MDA levels, the
SNFWE group was the lowest, when compared with the
control group (P < 0.05) [Fig .5]. Further, when compared
against the model group, blood serum MDA levels in the
SNFWE group were significantly reduced (P < 0.05). In
the SNFWE group, blood serum SOD and GSH-PX
levels were the highest, being close to or surpassing the
control levels.
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Figure 5. Blood serum MDA levels in the EAC tumor-bearing mice

Figure 6. Blood serum SOD and GSH-PX levels in the EAC

tumor-bearing mice

H. The effect of SNF-treatment on S180 tumor-bearing
mice subjected to hypoxic conditions

As shown in Fig .7, SNF-treatment can extend the
survival time of mice maintained under hypoxic
conditions when compared against normoxic conditions.
The observed effect was most significant in Ver and
SNFWE groups (P < 0.05). The extension rate in the
SNFEE, SNFWE groups and the verapamil groups were
20.16, 52.05 and48.24%, respectively.

The effect of SNF treatment on Hypoxia ability in the
S180 tumor—bearing mice
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Figure 7. The effect of SNF treatment on Hypoxia ability in the S180

tumor-bearing mice

I. The effect of SNF-treatment on EAC tumor-bearing
mice subjected to hypoxic conditions

As shown in Fig .8, SNF-treatment can extend the
survival time of mice maintained under hypoxic
conditions when compared against normoxic conditions,
with the effects in the Ver and SNFWE groups being most
significant (P < 0.05). The extension rate in the SNFEE,
SNFWE groups, and the Vera pamidronate groups were
16.02, 41.13 and 40.62%, respectively.



The effect of SNF treatment on Hypoxia ability in the EAC
tumor—bearing mice
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Figure 8. The effect of SNF treatment on Hypoxia ability in the EAC

tumor-bearing mice

IV. DISCUSSION

We used to study the anti-tumor EAC of SNF made
the following main aspects: 1.We did a study of EAC
tumor pathology. 2.Some of the inflammation for the
anti-tumor factors were studied,Such as:TNF-a, IL-1B,
IL-2.The results show that the SNFWE against EAC
tumor effect [6]. This time we study the S180 and EAC
use SNF, and to clarify its anti-tumor mechanisms from
different aspects.In this study, the antitumor effects of
SNF were evaluated in two mouse xenograft models. The
findings of this study show that SNF had potent antitumor
activity. Lipid peroxidization is a process that leads to cell
damage. Exposure to different chemicals may induce
organism to produce the massive free radicals, causing an
accumulation of toxicity in the cell and leading to lipid
peroxidation damage. SOD is derived from a life of active
substances, can eliminate the organism in the new
supersedes the old. During hazardous substances. The
human body continuously added SOD has anti-aging
effect. According to free radical theory, the higher the
metabolic rate of an organism, the greater the production
of free radicals and the shorter their life span [11-12]. It
has been reported that the decrease could be an increase
in the glycation of SOD [13-14]. The SNFWE has the
obvious opposing effect. MDA is a cell membrane lipid
peroxidation product and its plasma contents may mirror
the amount of lipid peroxidation. Glutathione peroxidase
can be cleared by ROS and OH induced lipid peroxides,
protect the structure and function of cell membrane
integrity. Both SOD and GSH-PX can be used to evaluate
the oxidation resistance levels as the main biochemistry
target. The presence of SOD in the organism can only
specifically eliminate the ultra oxygen free radicals, the
antioxidase, can the excessive oxygen free radical
disproportionate be the hydrogen peroxide, the latter
transforms in the catalase and under the GSH-PX
catalysis into the water, thus avoids the free radical to
cell’s harm [15-17]. GSH-PX is also one kind of
important antioxidase [18-19]. It may cause the lipid
peroxide to return to its original state into fatty acid
alcohol, composes the elimination free radical together
with SOD the defensive system. MDA is the main
production during excessive blood metabolism, SOD and
GSH-PX are important antioxidases. The experimental
results indicated that the SNFWE has the ability to reduce
the oxidative damage in the S180 and EAC tumor
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models.

Hypoxia influences the body’s energy supply, and will
cause ischemia of the heart brain and other important
organs, which will soon lead to death [20-22]. Hypoxia
refers to oxygen deficiency, hypoxia or lack of oxygen in
the air condition. This experiment shows that SNFWE
can increase the survival time for the tumor bearing mice
living in hypoxic conditions under normal pressure.
Moreover, SNFWE can extend the climbing time of these
two types of tumor-bearing mice, which indicates that
SNFWE has the effect of postponing fatigue. Hypoxia
affects the body’s energy supply, and ultimately causes
critical organs such as the heart and brain to become
ischemic leading to necrosis. Our results show that the
SNFWE can significantly prolong survival time of
tumor-bearing mice under normobaric conditions. The
underlying mechanism may be due to SNFWE
antioxidant properties that improve the animal's adaptive
abilities while under hypoxic conditions. This may
consequently aiding in the regulation of various metabolic
enzymes, reduced oxygen consumption, free radical
scavenging, and increasing the activity of antioxidant
enzymes and inhibiting or reducing lipid peroxidation,
thereby inhibiting blood rheology degeneration caused by
hypoxia. All of these factors may contribute to SNFWE
anti-hypoxia effects, but the exact mechanisms remain to
be studied in depth. Intragastric administration of
SNFWE under a normobaric conditions can significantly
prolong mouse survival time during hypoxic conditions.
This implies that to some extent SNFWE has protective
effects on cardiovascular and cerebral tissue. In short,
SNFWE can reduce tumor mass in S180 and EAC tumor
bearing mice, inhibit tumor growth, and increase survival
time in mice maintained under hypoxic conditions.

The mechanisms leading to these findings may be due
to the antioxidant effects of SNFWE leading to an
enhanced anti-stress ability, improved adaptation to
hypoxic stimuli, improved regulation through adjusting
the metabolic enzyme activity, reduced oxygen
consumption, enhanced activity of antioxidant enzymes
and inhibition or reduction of lipid peroxidation. The net
effect of these changes may be to inhibit the changes
caused by blood rheology degeneration beacuse of
hypoxia and finally an anti-hypoxia effect. However, the
mechanism underlying this effect is yet to be fully
investigated. In this study, SNFWE was applied with a
gavage and treatment with SNFWE increased the survival
time for mice maintained under hypoxic conditions (with
normal pressure). The study proves that SNFWE may
provide protection for the heart and tissues. In conclusion,
SNFWE can decrease the tumor in the S180
tumor-bearing group and in the EAC tumor-bearing mice,
SNFWE inhibits the growth of tumors, and strengthens
the body's immunity and extends the survival time of
mice maintained under hypoxic conditions.
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